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MBOY COII Ne8 um. I'eposi CoBetrckoro Coro3a, JieTUMKAa-KOCMOHABTA

CCCP B.M.AdpanacbeBa r.bpsincka

Annomayusn K paboueii npozpamme
y4eOHOro Kypca «xumusi ( 6a30BbIi YpPOBEHb)»

PaGoyass mporpamma ydeOHOro mpeaMeTa «XUMHs»  00s3aTeIbHON
pEeIMETHON 00JIaCTH «XMMHs» pa3padoTaHa B COOTBETCTBHM C MyHKTOM 31.1
dI'OC HOO u peanuzyercs 2 roga ¢ 10 mo 11 knacc.

PaGouass mnporpamma pa3pabotaHa yuuteiaeM ['paueBoit CeTiiaHoM
BHUKTOpOBHOW B COOTBETCTBHHM C TIOJOKEHHEM O pabouyux IMporpaMMax H
OTIpeieNsieT OpraHu3alui0 00pa30BaATEILHON JNEATEIHPHOCTH YUUTENS B IIKOJE IO
OTIpEICTIEHHOMY Y4eOHOMY npeomemy «XUMUs.

PaGouast mporpamma yuebrHoco npeomema «xumus» sipnsierca yactoio OOII
HOO onpenensromeii:

- COJIepKaHUE;

- IUIAaHUpPyeMbIC  pe3yibTaThl  (JTUYHOCTHBIE, METANpEeIMETHBIE U
peIMETHbIE);

- TeMaTHUYeCKOe TUIAHUPOBAHUE C YU4eTOM paboueil mporpaMMbl BOCITUTAHUS
1 BO3MOKHOCTBIO HcIoab30Banus DOP/LOP.

PaGouast mporpamMma oOCyXJeHa M NPUHSTA PEHICHUEM METOJIUYECKOT0
0o0ObEeIMHEHUsI W  COorjlacoBaHa  3aMECTUTEIEM JUPEKTopa Mo  y4eOHOo-
BocniutarenbHoit pabore MBOY COII Ne§ Kynemooit O.B.
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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepanbHOlt 00pa30BaTEeNIbHONW MPOTpaMMbl CpeAHero o061ero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYJIapCTBEHHOM
obpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TMONOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
®deneparuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY IOAXOJOB K pa3pabOTKe IpOrpaMmbl IO XUMHUH, K ONPENEICHUIO
oO1elt cTpareruu 00y4deHus, BOCIUTAHUS U Pa3BUTUs 00yYarONINXCsl CPEACTBAMU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHUentyanbHble nonoxkenuss GI'OC COO o B3anMO0OOYCIOBIEHHOCTU LIEJEH,
COJlep)KaHus, pe3yibTaToB OOydYeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111€00pa30BaTEeIbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[EJIOCTHON CHCTEME XHUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KYJIbTYpbl
YEeJIOBEeKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o00pa3zoBaHUE
oOyJaromuxcsi Ha YpOBHE CpeAHEro o0IIero o0pa3oBaHus CPeACTBAMU Y4eOHOTO
npeamMera «XHUMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIPENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NO3HAHUU TMPUPOJbl U B MaTEpPUAIbHOW MU3HHM OOIIECTBA, a TAKKE C YUETOM
o0muX [eged W NPHUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obiero oopazosanus B Poccuiickoit @enepanuu.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPaeT 0coO0yio poib B
COBPEMEHHOM LMBUWIM3AIMKU, B CO3[JaHUM HOBOM 0a3bl MaTepuagbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTSIMU IPUMEHEHHUS.



TecHO B3aMMONIEHCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHMHS CTaja
HEOTHEMJIEMOH YacThI0 MUPOBOM KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla ¥ >KM3HU KaxJaoro uieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3ujaTelibHas, KAaK HayKa BBICOKMX TEXHOJOTHHM HampaBjieHa Ha pelieHue
NI00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEUECTBA — ChIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ O0mMMMH TIEISIMH W TPUHIUNIAMHA CPEIHETO OOIIETo
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIN YPOBEHB
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYKO MM g BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIIENTHOTO BKIIOUECHUS B JKW3Hb COLUYMA, TPOJOJIKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBustomiuMu — nipemMeTa  «XUMHS»  SIBISIOTCA  0a30Bble  KypCchl —
«Oprannveckas xumus» U «OOmas W HEOPraHWYECKas XHUMH», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMaA
3HAHUU 10 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHHWM NMPU WU3YUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOIo0o0pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 y4yeOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPECIEHHBIX
TEOPETHUYECKNX YypOBHAX. Tak, B Kypce OpraHMYEeCKOW XHMHH BEIIEeCTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUH CTPOCHHUS OPTaHUYECKHUX
COCIMHCHHM, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKHX M DIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHun BemecTB. CBeneHus 00 H3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB J0 CIOKHBIX OHOJOTHYECKU
aKTUBHBIX COCJAMHECHHWH. B Kypce OpraHMYecKol XHWMHH TOJyYarOT pa3BHUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEpBOHAYAIBLHBIC
MPEICTABICHUS O XMMUYECKON CBS3H, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHSI, 0 XUMUIECKOU PEaKITUH.

[lon HOBBIM yriaoM 3peHHss B TmpeaMmere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsd M3Y4YEHHBIH Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepual ¥ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMUS» OOyYarOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOUIETEOPETUUYECKUX M METOJIOJOTMYECKUX MO3ULUH,



ry0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI OSTOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIOIMICH ¥ IPOTHO3HPYIOIICH.

Envnas cucreMa 3HaHUN O Ba)XXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHMH, a TAKXKE€ O XMMUYECKHX PEaAKIHAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSAX MpOoTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYPOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3H XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B IO3HABAaTEIbHOM M IPaKTUYECKOU
NEeSATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIWTAaHUIO YBaXKEHUS K IMpolieccy
TBOpPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 337a4d. B 1enom conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0O0yYaromIMUXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
¢unocodpckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHWYECKOTo U
OpraHUYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, ITO3HABAEMOCTb TMPHUPOJHBIX SABJICHUA MyTEM HKCIIEPUMEHTa U
pelIeHHs] MPOTUBOPEYM MEXAY HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolseM cOepeKeHUsI SFHEPTETUYECKUX PECYPCOB, ChIPbs, CO3JaHHUsI HOBBIX
TEXHOJIOTUM U MaTEPHUAJIOB.

B nmyane pemenuss 3agad  BOCIMTAHMS, pAa3BUTUS W COLMAIA3ALUU
oOyJaronuxcst NPUHATBIE NPOrpaMMON MO XHMMHHM TMOJIXOJbl K OIPEIECICHHUIO
COJIep)KaHUs M TIOCTPOCHHUS TpEaMeTa NpeayCMaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX O0a30BO€ 3HAUYECHUE MJIs
pPa3NMYHBIX BHUJOB JICSATENIBHOCTU: pEUIEHUs MpoOJieM, TMOWCKa, aHaiu3a u
00paboTku nH(popMauu, HeOOXOAUMBIX AJI1 MPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIENO0BATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke npenojaBaHus XUMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
o0pa3oBaHusl, TAK U HA YPOBHE CPEJHET0 00Iero oopa3zoBaHus, PU OMpPEIeIECHUN
coziepKaTeIbHOM XapaKTEepPUCTUKHU LeJied W3y4YeHUs NpeIMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULHMOHHO MNPU3HAETCS (POPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
NEeSTENHLHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOANYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO eI H3y4YeHUs
IPEIMETA SABJISIETCS BIOJIHE ONPABJIAHHBIM.



CorynacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LEIAMH H3YUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBIIAIOTCSA:

o (opmupoBaHME CHCTEMBl XUMUYECKHX 3HAHUH KAk  Ba)KHEHUIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIOYEBbIe TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SIBJICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECSATENBHOCTH, CBA3AHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XHUMHUYECKOIO0 OKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsiay ¢ aTtum, conepkareiibHasi XapaKTepUCTUKA LeJed U 3a7a4 U3y4eHHUs
peaMeTa B IPOrpaMMe M0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONIbIIEH  CTENEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENIbHOW OpraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUN, a (PYHKIHOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEalbHOM KU3HU
JUTS pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cB3m ¢ aTuM mpu u3yueHuW rmnpeameTa «XUMHUS» JOMHHHPYIOLIEE
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 3a]1a4M, KaK:

ajantanus 00y4aroluXcsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMHUpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSAX, CBSA3aHHBIX C BEIIECTBAMH M UX
MPUMEHECHUEM;

dbopMupoBaHHEe Yy OOyYaroOlIUMXCSl  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHBEPCAIbHOE 3HAUYEHUE JI1 Pa3IMYHBIX BHJIOB
NeSTENHLHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHaimu3a U 00paboTKu HH(OpMAIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaEeT
BAXHOE MECTO B TMO3HAHWM XUMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
MPOLIECCOB HA OPTraHU3M Y€JI0BEKa U MPUPOIHYIO CPEY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIINXCS: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHUS [0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOIb30BAThH
COBpEeMCHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH IS TIOWCKA W aHalM3a y4eOHOU U
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XHMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIOITUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XUMHYECKOTO
AKCIIEPUMCHTA;

BOCIIUTaHUE Yy oOOydJarommxcs yOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMPABJICHHOCTH XWMHH, €€ BaXXHOW POJM B PEIICHUH TIOOATBHBIX MpoOJeM
PaIMOHAIIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIONHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJE M CBOEMY 3J0POBBIO, a TakKe NMPHOOPETCHHUS OIbITa
WCTIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

B yuebHoMm mnane cpemHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 YpOBHS BXOJWT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEAMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUS! XUMUH, Ha 0230BOM YPOBHE
cpeaHero ofrmero odpasoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKOM XUMHUH

[Ipenmer opraHn4ecKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpHUs CTPOEHUST OPraHHUYECKUX
coenunenuit A. M. bBytnepoBa, e€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKMX BeleCTB. l'oMonorus, wu3zoMepusa. XuUMUYEcKas CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccU(pUKalMu OpraHudyeckux BemiecTB. HomeHkiatypa
OpraHUYEeCKUX COCJIMHEHUN (CHCTEeMaThyeckas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHHUS BELIECTB W HUX IPEBPAILLCHUM:
O3HaKoOMJIeHHe ¢ oOpa3llaMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUMX BELIECTB, HAOIIOACHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBlIeHHE, O0yTJIMBaHUE U TOPECHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psig. Meran u 3TaH —
IpOCTEUIINe MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHus] U TOpPEHMs), HAXOXKJIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIIEH U NPONWIEH —
NpOCTeHIlIne NPEACTABUTENN aJKEHOB: (PU3NYECKHE W XHMUYECKHME CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMid, OKUCJIEHUS U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TMPOCTEHIINIA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
TOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, QpU3NUYECKHE U XMMHYECKUE CBOWCTBA
(peakiuu raJIoreHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U NMpuUMeHeHue. Tonyon:
cocmas, cmpoenue, ¢uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoNyYyeHue U npumeHeHnue. TOKCUYHOCTh



apeHoB. ['eHeTHueckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIEKAMMMUA K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOLOPOAOB. lIpupoaHslli ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalIUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpaLICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMy IUIaCTMAacC, KaydyyKOB M PpE3MHBI, KOJJIEKLIUU
«Hepts» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YEHUE €TO CBOMCTB.

Pacuérnsle 3anaun.

Boluucnenuss mo ypaBHEHMIO XHWMHYECKOW peakuuu (Mmaccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kuciopoaconep:kamue opranHu4ecKue coelMHeHUs

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W JTAaHOJI: CTPOECHHUE,
bu3nueckue MW XMMHYECKHE CBOWCTBA (peakluMh C AaKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpuUMeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelCTBUE METaHOa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3znueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMH
MeTalJlaMH, KaueCTBEHHas pEakUuss Ha MHOTIOaTOMHBIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenne rimmuepuHa u STUIICHIJIMKOJIA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne Gpenona.

Anpneruapl U Kemowuwvl. DopManpieruj, auUeTAIBAETUN.  CTPOCHHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

ONHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHl. MypaBbUHAs U
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble >(QHUpbl Kak TPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb XKUPOB.



VYrineBompl:  cocTtaB, KiacCHUKAIMS  yriaeBOAOB (MOHO-, JH- U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJCUCTBUE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIC, NMPUMEHEHUE,
ononoruyeckas posib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
HeUoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

DKCIEpUMEHTANIbHBIE METOJbI M3YyYEHHUS BEIIECTB W HMX IPEBpAICHUN:
MpOBE/ICHNE, HAONIOJCHHE W OIMHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rugpoxcumom wMenu(ll), B3ammomeiicTBUEe Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnbie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBHIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoiepKalue OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3Ha4YCHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHusd. llepBuunas,
BTOpPHYHAS M TPETHYHAsI CTPYKTypa OenKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3y4YCHHUs BEHIECTB U X IMPEBpAICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpEBaHWMY, [IBETHBIC PEAKIIUU OCITKOB.

BricokomoJiekyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEpPU3AIIUU, CPEIIHSIS MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIHS.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmszanust MeXIIpeIMETHBIX CBA3EU MPU N3YYECHUU OPTAHUYECKON XWMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, TUIOTE3a,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KiIacCU(UKalus, NEPUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Marepus, DJHEprus, Macca, aTroM, DJEKTPOH, MOJEKYyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOABI, KHUPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbIe, TOILJIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI04Ka. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesiCHUs] JIEKTPOHOB MO OpPOWTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsI AaTOMOB.

[Tepuonnueckuii 3akoH U I[leproanyueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileproanyeckoil CHCTEMBI
xuMu4eckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHHUSl CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM H TEpHOJaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTayuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHUMHYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJISPHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOKCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTe O aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMJIHBIE PaCTBOPHI.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccupuxanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K Pa3JIMYHBIM KJIacCaM.

Xumnueckas — peakuusa. Knaccupukanmss XUMHUECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHHWS MacChl BEIIECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUU IIPU XUMUUYECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuMHUYeCKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

Dnektposutuyeckas auccounanus. CunbHbIe U ciadble 3neKkTponuTtsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX MPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [I. U.
MeHnpaeneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEHUE MEPOKCHIA
BOJIOPOJIa B MMPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHIWKATOpa, pEaKkUMH HOHHOTO OOMeEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUM.

PacuérHnble 3anaumn.

Pacuérer 10 ypaBHEHMAM XUMHUYECKHX pEaKUMM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilomoxxenune HemeraiuioB B lleproamueckon  cucreme
xumuyeckux siementoB JI. M. MenueneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUST HEMETAUIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEMIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHnE Ba)KHEUIIMX HEMETAIIOB U UX COEUHEHHM.



Merannel. 1lonoxenne meramnoB B llepuoandeckon cucremMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOWMCTBA BaKHEUIMX METAJUIOB (HATPUM, KaJlui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 00pa3l0B HEMETAJUIOB, pEIICHUE
HKCHEPUMEHTAJbHBIX 3a/a4, HAOJIOJEHWE M OINHUCAHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJI0Yel, KaYECTBEHHbIE peaKIIMU Ha KATHOHBI METAJIOB).

PacuétHble 3anauun.

Pacuétsl maccel BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus ¥ )KU3Hb

Ponp xuMumn B oOecrieueHUH 3KOJIOTUYECKOM, PHEPreTUUeCKOM U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUAIIOB: BAXHEWUIINE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBujia OE30MaCHOTO WCIIONIB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HU.

MexXnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXNpeAMETHBIX  CBA3€d MNpU  U3YYCHUH  OOmed
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUW, TakKk W TOHSATUN, SBISIIOLIIUXCS
CHCTEMHBIMHU TSI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OOmMe ecTEeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukamusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusmka: maTepus, YJHEPIHsi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI ypOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHusM, 3KocucTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
PECYpCHI.

TexHomorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJLTYypIHsl, TMPONU3BOACTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIBCKOXO3SIICTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTe€pHaoB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
00yYaloImMUMHUCA TPOorpaMM CpeaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CHCTEMHO-ACSATEILHOCTHBIM TIOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHuUs BbIJIEICHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HaHHE OOYYAIOIUMHUCS POCCHUHUCKON TPaKIaHCKOM HIACHTHUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K O0yUCHHUIO;

[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOECKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYalomuXxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE TLJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JIOCTUTalTCs B
€AMHCTBE YYEOHOM U BOCIUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJIeaJjaMUd POCCUMCKOrO TPa)KJAHCKOro OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMMd W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIugyHOCTHBIE pe3yJbTaThl OCBOCHUSA MpeaMeTa «XUMHs» OTPaXKaroT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TIPAKTUYECKON JCSITEIBHOCTH
00yyaroImMXCcs MO peaau3aliy NIPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacCTH:

1) rpaxaaHCKOTO BOCIIMTAHMS

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHURE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESITEIBHOCTH NPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEUICHUH y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEYECTBEHHOW XUMHH;

yBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUU U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JIOCTMXKEHHSI HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB,;

MHTEpECca M TO3HABATEJbHBIX MOTHBOB B TOJYYEHUH M TMOCIEIYIOLIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILIECHUs, OPUEHTUPYSICh Ha MOPajlbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHUs IEHHOCTEH 370poBOro W Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOmro/ieHns TpaBuil 0e30MacHOro oOpalleHusi C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

MOHUMAHHUSl 1EHHOCTH TpPaBWUJ HWHJIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIIUX 37J0POBBIO U KU3HH JIIOJICH;

OCO3HaHMS MOCIEACTBUNA M HEMPUATUS BPEAHBIX NMPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NEeSTENBbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUHM MPAKTUYECKUX 3a]ay
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY H3YUEHHUIO MPOGEecCHuil pa3IudHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEJAMETHBIX 3HAHUM 10 XUMUU;

YBOXEHUS K TPYAY, JIIOJAM TPY/Jia U pe3ybTaraM TPyAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHON TpPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKU 11€JIeCO00pa3HOTO OTHOIICHUS] K MPHUPOJE, KaK HCTOUYHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHMS TJIO0AJIBHOTO XapaKTepa SKOJIOTHYCCKHX IPOOJIeM, BIUSHHUS
SKOHOMHUYECKHUX ITPOIECCOB HAa COCTOSIHUE MPUPOTHON U COITMATILHOM CPEIbI;

OCO3HAHMS HEOOXOAUMOCTH HWCIIOJNIBL30BAaHUSA JOCTHIKEHUH XHMHHU IS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
IPUPOHON cpelie, YMCHHS IIPOTHO3UPOBATh HEOJAroNmpHATHBIC AKOJOTHUYCCKHUE
MOCJIEICTBUSA MPEANPUHUMAEMbIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJUYUsl Pa3BUTOTO SKOJOTUYECKOT0 MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OITbITa JIeSITEILHOCTH 9KOJIOTHYECKON HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM MW YMEHHMS aKTUBHO IIPOTHUBOCTOSITH HMJACOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIenu(PUKA XUMHUHA KaK HAyKH, OCO3HaHUS €€ polud B
GbOpMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npejCTaBiIeHUus] 00 OKpY’KalollleM MUPE KaK O €IUHCTBE MPUPOJIBI U UYeJOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOW KYJIBTYPHI, PEIICHUH TJI00abHBIX TTPoOeM
YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, HHEPTETUUECKOM, MUIIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENTHOTO TpyJa MW JKOJOTHYECKH KOMMOPTHON KHU3HM KXKJIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh



MOJTy9aeMbIe 3HAHWS JJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPa U
MIPOUCXOMSAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOYCHUS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IIeNIbI0  TIOMydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHLHO HCIIOJIb30BaTh XUMHUYECCKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IeATeTLHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY OOpa3oBaHUIO W
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTSM Tpy/aa B pa3auvHbIX chepax mpodeccruoHaIbHOMU
NeSTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI YYEOHOro npeamera «XHUMHs» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAUUMbIE IS dbopMHpOBaHUS  MHPOBO33PEHHSI  OOYy4YarOIIMXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAyYHOH KapTHHBl MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUcTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4eOHbIEe NEeUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaronye (dbopmHpoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M COIIMAIEHON KOMIIETEHIIUU 00YyYarOINXCs;
CIIOCOOHOCTB oOyuaronmxcs UCITI0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PErYJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU y4eOHBbIMH NMO3HABATEIbLHBIMHU
AefCTBUSIMM:

1) 6a30Bble JOrMYeECKHUeE AeiiCTBHS:

CaMOCTOATENbHO  (OPMYJIHPOBATH W aKTyalIM3upoBaTh  MpodIiemMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENENATh 1NN JACSATECIbHOCTH, 3ajlaBasg MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIIOJI30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSATHH W yCTAHABJIMBATh MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU I KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKLINM;

yCTaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXIYy H3y4YaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXJICHHUS (MHIYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE TO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — MpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIIEI0BaTEIbCKHE AeiiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUSI BELIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBAThH IS U 33]1a4l UCCIICIOBAHMS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yIbTATOB MCCIICI0BAHNSI,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3aJay, MPUMEHEHUIO pPa3IuYHBIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBAThCSA B PA3IUYHBIX HCTOYHUKAX UWHopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYMBOCTH;



(GbOopMyIMpPOBATh 3aMPOCH U MPUMEHSTH PA3THYHBIE METOIbBI MPU TIOUCKE H
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

pUOOpETaTh OIBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BHIOWpATh  ONTUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa NpH padoTe C
XUMUYECKON wuH(poOpMaIeil: NpUMEHATh MeXIpeAMeTHble ((usudyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aDOpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJITHOCTH.

OBj1ajieHNe YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOil TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIlMEH pe3ybTaTOB IMO3HABATEIBHOW JIESTEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y94aeMBbIX BEIIECTB, pean3allid yIeOHOTO MPOeKTa U (DOPMYIUPOBATH BBHIBOIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

Ogj1ajieHle YHUBEPCAJIbHBIMH PEeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IJJAHUPOBATh M OCYILECTBIATH CBOK I03HABATEIbHYIO
NEeSATENBHOCTh, OMpenensis e€ Ienu W 3aJadyd, KOHTPOJHMPOBATH W 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii ajiropuT™M JACHUCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U UCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUM O XHUMHYECKOHM  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pEHICHUs TPAKTUYECKUX 3a]1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue MOHATHS (XMMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBsI3b, CTPYKTypHasi Qopmyia (pa3BépHyTas M COKpalEHHAas), MOJb, MOJSIpHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKHI Psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U a30TCOJEpIKAIINE COECAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEUHEHNs); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEICHHS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS MpPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XWMUYECKYI0 CHMBOJMKY IJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUM XUMHUYECKUX pPEaKLUH,
W3rOTaBIMBATh MOJAEIA MOJIEKYJ] OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyUEHHBIX
OpraHUYEeCKUX BEHIECTB MO MX COCTaBy M CTPOEHUIO K OINpeAeIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHU (yriieBOJOpPOAbl, KHUCJIOPOA M a30TCOAEpKalue
COE/IMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematudyeckoir Homenknatype (IUPAC), a Taxke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPONMWICH, AalleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIerul, alueTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCIOTA, CTE€APUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

c(OPMUPOBAHHOCTh YMEHHUSI OIpPENEIATh BHJBI XUMHUYECKOW CBS3H B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



c(OPMHUPOBAHHOCTh, YMEHHUS TPUMEHATHh TOJOXKCHHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. Bytieposa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHYECKHE CBOICTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METaHOJ, 3TAaHOJ], JTHUJICHIIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbIeruj, MypaBbuHAs U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTojb), CIOCOOBI HUX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHN TMPOBOJIUTH BBIYUCICHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU TMPOJYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaKIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOIb3YEMbIX B XMMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS Uil TPUHATHS PELICHH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MPaBUjIa MOJIb30BAHUS XUMUYIECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOPYJOBaHUEM, a TAKXKE MpaBHiia OOpaIieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUIM
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TOJIyYEHHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpuU OOpalieHuu ¢
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMUPOBAHHOCTh yMEHUNM KPUTUUYECKH aHAIU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, UaTEepHET U ApyTrUX);



c(OPMHUPOBAHHOCT,  YMEHHH  COOJNIIOJAaTh  TpaBUja  DKOJOTHUCCKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKpYKAlOIeH MPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS HX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3I0POBbSI: YMCHHE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTIBIX M CIIA0OBHIAAIIMX OOYyYaloIMXCs: YMEHHE HMCIO0JIb30BaTh
penbeHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMUYeCKuX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XAMUS OTPaXaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpash  BKJIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHYCCKUH 3JIEMEHT, aroMm, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIA O00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIEeHTHAs1, MOHHAs, METAJUIMYECKAasi, BOJOPO/IHAS ), KpUCTAJUIMYECKAsl PeIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMH, PaCTBOpP, DJIEKTPOIUTHI,  HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconranuu, nepuoaudeckui 3akoH [[. M. Menpneneesa,
3aKOH COXpPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAICHUS SHEPTUU
NpU XUMHUYECKUX PEaAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PaKTOJOTHYCCKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30TaCHOM HMCIOJIb30BAHMH BXKHEHIITUX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC MPU3HAKH TOHITHIA,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS NpPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MIPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHHMM HCIONb30BATh XMMHYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cucremarnueckyro HomeHKIatypy (IUPAC) u TpuBHansHble Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUThEBAs COMIA, TUPUT U JIPYTHUE);

c¢(hOpMHUPOBAHHOCTh YMEHUM OINPEACNIATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl, BOJIOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOIO BeEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIine
COEIMHEHMM (TMPOCThIC BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKphIBaTh CMbBICI MEpUOAMYECKOro 3akoHa Jl.
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OpMHUPOBAHHOCTh yMEHHUH XapaKTepu30BaTh DSIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanyueckoil cHUCTEMbI
xumuueckux sjemeHToB JI. M. MenneneeBa, MCHONb3ys TOHATHS «S-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMUYECKUX d1eMeHTOB [l. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXKJIYy HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUi;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUUYECKHE PEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMM COCTaBJISTh YPABHEHMSI PEAKIMA pa3IuUYHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKLUii HOHHOTO OOMEHa, YUYUThIBas
YCIJIOBHSL, IIPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OPMHUPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAFOIIHEC
KAUEeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHUYECKUX BEILECTB, pPAaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUH  pacKpbiBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeKalue B OCHOBE MPOMBIILUICHHOTO MOJYYEHUS CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHUYECKUX PEaKIIMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(¢eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUia MOIb30BAHUS XUMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN ITUTAHUPOBATH W BBITIOJHATh XUMHYCCKHM
HKCIEPUMEHT (pa3floKEHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOMIbIO YHHBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW peakIiluu,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0€30macHOCTU TIpU OOpallleHUH ¢ BEIIECTBAMU U J1a0OpaTOPHBIM 000PYI0BAHHUEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uHpopMaIMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



c(OPMHUPOBAHHOCT,  YMEHHH  COOJNIIOJAaTh  TpaBUja  DKOJOTHUCCKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYXKAlOIIEH MPUPOJHOM Cpelibl, OCO3HABATH
OTIACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mnokazatens [IJIK, mosicHITP Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS OOYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMHU 370pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XUMHYECKUX SBIICHUH;

JUISL CIIETBIX M CIa0OBUIAAIIMX OOYyYaroIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XMMUYSCKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne i/ Konrpoiabnsie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH
[IpenmeT opraHuYeCcKON XUMUU. https://academy-

1.1 Teopust cTpoeHUSI OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequnenuii A. M. bytneposa Sele-4e24-ac02-efb16fad49f6a
Wroro o pazneny 3
Paznea 2. YrieBogopoabl

[IpenenbHbIe YriaeBoaOPOIbl — hilps://academy-

2.1 P Y P 2 0 0 content.apkpro.ru/lesson/258ddc06-
KA ec23-473¢-h3d7-ed82fcaddd02
HenpeenbHble YIIIEBOJOPOIBL: https://acadenmy-

2.2 bel Y HOPOBE: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTIKCHDL, QTTAHCHDL, ATRIHRT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTn4ecKkue yriieBogopoibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOIIHBIE HOTOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOIOB M MX TIepepadoTKa
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannieckue coeJuHeHNs
https: -
3.1 Cruptel. Denon 3 0 0 ttps: facadenty

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anpaeruanl. KapOOHOBBIE KUCTOTHI.

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
i 0ba3-4945-h076-ch7ae5858090
https://academy-
3.3 VriieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13

Paznen 4. A3oTcoaeprkaniue oprannyeckne coeJuHEHUs

https://academy-
41 AMUHBI. AMUHOKHUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wtoro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COeIHHEHUS
5.1 [Tnactmaccsl. Kayuyku. Boiokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue pa3iejoB 4 TeM nudposbie
Ne /i P Kontpoabnbie | IlpakTudyeckue (mudpp )
NpoOrpamMmbl Beero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM
Crpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u [lepuoamueckas cucteMa XUMHUIECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. . MenaeneeBa
1.2 XUMHUUECKUE PEaKUU 6 1 1 https://lesson.edu.ru/04/10
C .M o
1.3 TPOCHIE Betliectsa. MHOroobpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Wroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertamisl https://lesson.edu.ru/04/10
2.2 Hemertannsr https://lesson.edu.ru/04/10
2.3 CBA3b HEOPTAKWUCCKHX H OPIaHHYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILECTB
Uroro no pazgeny 17 https://lesson.edu.ru/04/10
Paznen 3. XuMus u ;KM3Hb
3.1 XUMUS ¥ )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanuyecTBo 4acoB

Ne HMara JJIeKTPOHHbIE N (pPOBbHIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThbI
IIpeameT opraHn4ecKoi XUMHH, https://academy-

1 €€ BO3HUKHOBEHHE, PA3BUTHUE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHUE Sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHUss OpraHuYeCKuX https://academy-

2 coenuHenuit A. M. Bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE TIOJIOKEHUS abOe-4¢59-9dcf-20517ae4b52¢
[IpencraBnenue o
KJ1acCU(UKALUU OPTraHUYECKUX
Bemects. HomeHnknatypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cHCTeMaTIYeCKas) 1 ela9-410f-b8be-b4ch589aeadl
TPUBHAJILHBIC HA3BAHUA
OpTraHN4YCCKUX BCIICCTB
AJKaHBI: COCTaB M CTPOEHHUE hitps://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOTOTHHACCKIH PAR ec23-473¢-h3d7-ed82fcaddd02
MeraH u 3TaH — IpocTenIIne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEAICTABHTEIH RAHOB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTAB 1M CTPOCHHE https://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cponcTBa 4158-4bd1-ae98-18dc1cfh9399

7 JTHICH I NPOIIICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁMHC MMpeaACTaBUTECIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpaxTuueckas padorta Ne 1.

https://academy-

8 «lTomyuyenue 3Tunexa u content.apkpro.ru/lesson/53cd2379-
M3y4YEHHUE E€r0 CBOMCTB) 2345-43b1-9f67-7ebcdaf03ce0
Ankanuensl. bytaauen-1,3 u

0 -1,3. 11

9 METHIDY TaIHCH 1, otyHerme https://lesson.edu.ru/04/10
CHHTCTHYECKOTO KayuyKa 1
PE3UHBI
AJIKMHEIL: cOCTaB B 0COOEHHOCTH

10 CTPOCHIA, FOMOHomqueCKIiH PAA. https://lesson.edu.ru/04/10
ALETUIICH — TIPOCTEHIINT
NPEJCTaBUTEb AJIKHHOB
BBI‘-II/ICJIeHI/ISI 110 ABHCHUIO https://academv-

11 . P content.apkpro.ru/lesson/7dada027-
XMMITHECKOU peakitiu 8448-418f-b416-fbaledd4abbd

https://academy-
ApeHsl: 0eH30 0Ty 0.
12 Tp HEL DEHSOI M Oy o content.apkpro.ru/lesson/d86d7d00-
OKCHHHOCTD apeHOB d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBSI3b

13 YTICBOAOPONOB, https://lesson.edu.ru/04/10
HpI/IHaL[JIC)KaHII/IX K pa3JII/I‘-IHLIM
KJ1accaM
[TpupoHbIC HCTOYHHUKH
YTJIEBOJIOPOOB: IPUPOHBII ra3

14 U IOy THBIE HE(TSAHBIE Ta3Hl, https://lesson.edu.ru/04/10
He(Th U POYKTHI €€
nepepaboTKu
IT

15 PHPOIBIC HCTOHHHIH https://lesson.edu.ru/04/10

YIJIEBOJOPOIOB: IIPUPOAHBIN ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U MOy THBIC HE(PTAHBIE Ta3bl,
HEPTH U IPOTYKTHI €&
nepepaboTKu

KonrponbHas padora no

16 https://lesson.edu.ru/04/10
paszaeny «YTriaeBogopOIb»

[IpenenbHbIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ M 3TAHOJ. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITUPTHI: hilps://academy-

18 PTbL: content.apkpro.ru/lesson/461aa9c8-
STHICHITIIOIb H HHHCPHH cOef-4827-a8e5-d12a0bedc826
DeHOo: CTPOCHUE MOJIEKYJIBI, https://academy-

19 ¢bu3nueckue 1 XUMHUYECKUE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpneruapl: GopmManbaeTuI U https://academy-

20 ' [E content.apkpro.ru/lesson/8664b319-
AUCTALACTIL ALCTOH 0ba3-4945-b076-ch7ae5858b90
OHOOCHOBHBIE IIPE/IENbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpaxTrueckas padota Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KUCJIOTBD) 386d-444a-8de3-7efba8b98cdb
CrteapuHOBas ¥ OJICHHOBAS

23 KHCJIOTBI, KaK TIPEJICTaBUTEIIH https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpLia Kak COJIA BBICIIIAX

24 KapOOHOBBIX KHUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIlEE NEeHUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHuble 3(upbl Kak
MIPOM3BOIHBIE KaPOOHOBBIX

https://academy-

25 I content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. 1 MAIPOJIH3 CIIOKHBIX a0d4-4945-a0eb-1e59cd5f4dof
3¢pupoB
JKupbl: runpoaus, IpuMeHEeHHe https://academy-

26 5 ppL: P - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HoJIorutccKas poiik Knpos a0d4-4945-a0eb-1e59cd5f4dof
VYrieBoasl: cocTas,
kjaccuukanus. Baxueiue https://academy-

27 .' content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCIIN: TTIIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMAT I [EJLITI0N03a Kak https://lesson.edu.ru/04/10
NPUPOIHBIE TTOJITUMEPBI
KontposbHas pabora mo

29 pasiety https://lesson.edu.ru/04/10
«Kucnoponcoaepxaiue
OpPTaHHYECKHUE COCTUHCHUS

https://academy-
30 AMUHBL: METWIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK
aM(poTepHbIe OpraHNuYeCKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHMHEHILA, 1X DHOMOTHHCCKOE 43d1-4873-ace0-786ca6009628
sHayenue. [lenTuapl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHbIE content.apkpro.ru/lesson/c2f2f3d7-
COE€IMHEHUS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTHITHA XHMUHT https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIMHEHU

OcCHOBHBIC METOJBI CHUHTEC3a
BBICOKOMOJICKYJISIPHBIX

34 . 1 https://lesson.edu.ru/04/10
coenunenui. IlimactMaccsl,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/10

11 KITACC

n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

JJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypchl

XUMHYECKUH dIIeMEHT. ATOM.
DneKkTpoHHass KOH(pUTyparus aToMOB

https://lesson.edu.ru/04/10

IIepuonnueckuit 3akoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX d1eMeHToB /[, 1.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMECHTOB U HX
COCIMHEHUH MO TPYIIIaM U TIEPUOIaM.
3HavYeHHE MePUOTUIECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHX dJ1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/10

CrtpoeHue BemecTBa. XMMHYECKas! CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOU CBsI3U. BogopoaHas cBs3b

https://lesson.edu.ru/04/10

BanieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

https://lesson.edu.ru/04/10

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOIOUIHBIE PACTBOPHI.
MaccoBas 1015 BEIecTBa B pacTBOpe

https://lesson.edu.ru/04/10
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUM.
I'eHeTnueckas CBA3b HEOPraHUYECKUX
BEILECTB, PA3JIMYHBIX KIIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMHUecKuX peakuui B
HEOPraHUYECKOU U OpPraHu4eCKON
XUMHH. 3aKOH COXPAaHEHHS MAaCChl
BEILIECTB; 3aKOH COXPAaHEHHUs U
MIPEBPALICHUS DHEPTUU TP XUMUYECKUX
peakuusax

https://lesson.edu.ru/04/10

Ckopoctb peakiuu. OOpaTumMbie
peakuu. XMMUYECKOE paBHOBECUE

https://lesson.edu.ru/04/10

10

[Ipaktuyeckas pabora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

https://lesson.edu.ru/04/10

11

DNeKTpoIUTHYECKAs JUCCOLHALIUS.
[TonsiTre 0 BogopoaHoM nokasateie (pH)
pactBopa. Peakuuu HOHHOTO OOMEHa.
I'mpponus opraHudeckux u
HEOpPraHMYECKUX BEILECTB

https://lesson.edu.ru/04/10

12

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE
peaxiuu. [Tonsitre 00 snexTponnze
pacIyiaBoB U pacCTBOPOB COJIEH

https://lesson.edu.ru/04/10

13

KonTponbHas pabora no pazaeny
«Teopernyeckue OCHOBBI XUMHUM»

https://lesson.edu.ru/04/10

14

MerTanbl, UX MOJ0XKECHUE B
[Tepuoandeckoil cucTeMe XUMHIECKIX
snemenToB M. . MenaeneeBa u

https://lesson.edu.ru/04/10
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0COOCHHOCTH CTpOCHUsI aTOMOB. O01IHe
(u3nUecKre CBOMCTBA METAIIIOB

15

Cru1aBel METaJIIOB. SJICKTpOXI/IMI/I‘IeCKI/Iﬁ
pan HaHpﬂ)KeHI/Iﬁ MCTAJlJIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIuH,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

https://lesson.edu.ru/04/10

17

XuMHYecKre CBOMCTBA IIMHKA, JKejIe3a U
HUX COeIUHEHNN

https://lesson.edu.ru/04/10

18

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

https://lesson.edu.ru/04/10

19

[IpakTrueckas padota Ne 2. "Pemienue
SKCHEPUMEHTANIbHBIX 33/1a4 110 TEME
«Metaip»"

https://lesson.edu.ru/04/10

20

HemeTtamiel, X I0J0KEHNE B
[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB M. . MenaeneeBa u
O0COOCHHOCTH CTPOCHUSI AaTOMOB

https://lesson.edu.ru/04/10

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
AoTponusi HeMETaJUIOB (Ha TpuMepe
KHCIopo/a, cepsl, hocdopa u yriepoaa)

https://lesson.edu.ru/04/10

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI
" UX COeIUHEHUMN

https://lesson.edu.ru/04/10

23

XuMHuecKue cBoiicTBa a3ora, pocodpa u
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA yIiiepoJa,
KPEMHHS ¥ UX COEMHEHUN

https://lesson.edu.ru/04/10

25

[IpuMeHeHne Ba)XKHENIINX HEMETAIOB U

https://lesson.edu.ru/04/10
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HUX COeIUHEHUN

26

O0001IeHre U cCUCTEMATU3ALINS 3HAHUI
o teme «HeMeTamnsly». Beraucienus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIHii 1
TEPMOXUMHUYECKHUE PACUETEI

https://lesson.edu.ru/04/10

27

[IpakTrueckas padota Ne 3. «Pemienne
9KCIIEPUMEHTAJIbHBIX 3aa4 110 TeMe
"HemeTtamnb"»

https://lesson.edu.ru/04/10

28

Kontponbnas padoTa mo remMam
«Metame»y U «Hemetamien)

29

Heoprannueckue u oprannueckue
kuciotel. Heoprannueckue u
OpraHNYECKHE OCHOBAHUSA

https://lesson.edu.ru/04/10

30

AMoTepHbIe HEOpraHUYEeCKHE U
OpraHUYECKUE COCAMHEHUSI.
['eneTnueckast CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponb xumuu B 00ecrieueHNN
JKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON O€30MacCHOCTH, pa3BUTUN
MEIUIINHBI

https://lesson.edu.ru/04/10

32

[IpencraBnenust 06 0OMIMX HAYUHBIX
MPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUs
Ba’KHEHUIINX BEIIECTB

https://lesson.edu.ru/04/10

33

Yenosek B MHUPE BEIICCTB U MAaTCPUAJIOB

https://lesson.edu.ru/04/10

34

XHMHS U 310pOBbE YEIIOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensan O.C., Octpoymon U.I'., CnankoB C.A., AkunonepHoe o61iectBo «M31aTenscTBo
«IIpocBemenue»,2021 r

Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A., AkiimonepHoe o0miecTBo «M3maarenscTBo
«ITpocBemenue»,2021r.

METOJINYECKHUE MATEPUAJIbI IS YUUTEJISA

Xumusi(6a30BbIAYpOBEHB ). Peanuzarius oOpazoBanus: MeToaudeckoe nocooue aist yaurens / Kasepuna A. A., [luayruna
I'.B.; mox pen.I'. B. ITnuyrunoii. M. : ®I'BHY «UHcTutyT cTpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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MynsumunamsHoe 610/pKeTHOE 0011e00pa3oBaTeIEHOE YUPEKICHHE
«Cpennss obweodpazoparenshas mkona Ne§ umenn ['epos Coserckoro Corosa,

nerunka-kocMonasra CCCP B.M. AdanacneBay» r.bpsincka

Beinucka

U3 OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl CpeiHero 0011ero oopa3oBaHms

PACCMOTPEHO COI'NTACOBAHO
METOAUYECKOE O0bETUHEHHE YUUTEIICH 3amecTurens aupexTopa no YBP
NIPeIMETOB €CTECTBEHHO-HAYYHOI O IIHKJIa Kynemosa O.B.

IIporoxon Ne 1 ot 30 asrycra 2023 r. 30 asrycra 2023 r.

PaGouas nporpamma
y4eOHoro npeamera «XuMus (Yriy0/ieHHbIH YPOBeHb)»
AJIS CpeHero obuero oopazoBanus

Cpok ocBoenus: 2 roaa (¢ 10 mo 11 kuacce)

CocraBuin:
I'pauesa C.B., yuureab XUMHH.

Beimucka BepHa
30 aBrycra 2023 rox

2023




MBOY COII Ne8 um. I'eposi CoBetrckoro Coro3a, JieTUMKAa-KOCMOHABTA

CCCP B.M.AdpanacbeBa r.bpsincka

Annomayusn K paboueii npozpamme
y4eOHOro Kypca «xumMus (yriayOJeHHBIN ypOBEHb )»

PaGoyass mporpamma ydeOHOro mpeaMeTa «XUMHs»  00s3aTeIbHON
peIMETHON 00JIaCTH «XMMHs» pa3paboTaHa B COOTBETCTBHHM C MyHKTOM 31.1
dI'OC HOO u peanuzyercs 2 roga ¢ 10 mo 11 knacc.

PaGouass mnporpamma pa3pabotaHa yuuteiaeM ['paueBoit CeTiiaHoM
BHUKTOpOBHOW B COOTBETCTBHH C TIOJOXKEHHEM O pabdouyux IMporpaMMax H
OTIpeIeIsIeT OpraHU3aIMI0 00pa30BaTENbHON NEATEILHOCTH YUUTENS B IIKOJIE IO
OTIpEICTIEHHOMY Y4eOHOMY npeomemy «XUMUs.

PaGouast mporpamma yuebrHoco npeomema «xumus» sipnsierca yactoio OOII
HOO onpenensromeii:

- COJIepKaHUE;

- IUIAaHUpPyeMbIC  pe3yibTaThl  (JTUYHOCTHBIE, METANpEeIMETHBIE U
peIMETHbIE);

- TeMaTHUYEeCKOe TUIAaHUPOBAHUE C YUeTOM pabouell mporpaMMbl BOCIIUTAHUS
1 BO3MOKHOCTBIO HcIoab30Banus DOP/LOP.

PaGouast mporpamMma oOCyXJeHa M NPUHSTA PEHICHUEM METOJIUYECKOT0
oObeMHEHUsST W  COTJIaCOBaHAa  3aMECTUTENIEM JHUPEKTopa M0  y4eOHO-
BocniutarenbHoit pabore MBOY COII Ne8 Kynemooit O.B.

Hara: 30.08.2023



MMUHUCTEPCTBO IMPOCBEMEHUS POCCHICKON ®EJEPALINA

JlenapramenT 06pasoBanus 1 Hayku bpsiHckoii odaacTy
VYnpasjenue o0pasoBanusi BpsiHCKO# ropoACKoil aIMMHUCTPALHH
MBOY COIII Ne8 uM. I'eposi CoBerckoro Coio3a, IeTYMKA-KOCMOHABTA CcCccCp
B.M.Adanacsena r.bpsiHcka

241037, r.Bpsanck, 1 npoesa CraHke AuMuTpoBa, A4.2,TeN.: (4832) 41-26-43, 41-25-42, 74-26-48

¢axc: (4832) 41-26-43E-mail: shkola8.gbr@yandex.ruCaur: http://www.8wkona.pd/

PACCMOTPEHO COTI'JTACOBAHO YTBEP'}I{)IEHO

MO yuuTerneii ecrecTBeHHO-  3amecTutens mo YBP )],ﬂpeKTop 7

reorpad)u4eckoro LUKIa % - [/ AY 1Y 2SS

77 = : Kynemosa O.B. Koss ‘*/ Konaneuxo/ A B.
I'paueBa C.B. IMprikas Ne 180

ITporokon Nel . OT. «30» aBrycra 2023r.

ot «30» aBrycrta 2023r. :

PABOYAS ITPOTPAMMA
(ID 1046154)

yueGHOro npeamera « XumMus. Yriay06/ieHHbIH YPOBEHb)

nis obygaromuxes 10 —11 knaccon

bpsanck 2023



HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMmma mo XuMUU Ha YPOBHE CpPEIIHEro 001iero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTEIbHON MPOTpaMMbl CpeAaHEero oOiero o0pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
®denepanuy, peaqu3yIONIMX OCHOBHbIE O00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX IONOXeHUM «Crparernn pa3BuTus BocnuTanus B Poccuiickon
@epnepanuu Ha nepuon 1o 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHSI Ha YpOBHE YIUNIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOTro oOpa3oBaHusi ywamuxcs 10-11  kmmaccos.
N3yuenne mnpeaMera, peaiudyeMoe B yCIoBUAX AU EpEeHIIMPOBAHHOTO,
npoduibHOro 00y4eHHs, Mpu3BaHO obecmeunTh 00Ie00pa3oBaTeNbHYI0 |
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTalky UX K OBICTPO MEHSIOIIMUMCS YCIOBUSM XU3HU B COLUYME, a TAKKE IS
IPOJOJKEHUsT O0y4YeHHUs] B OpraHu3anusax mnpodeccuoHalibHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XuMUM Ha3Hauy€HUE TNpeAMeTa «XHUMUS» MOJIydaeT
NOJPOOHYI0  MHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATraroIIMMU
nonoxkeausimu  GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IiejieH, COAep:KaHus,
pe3ynbTaToB OOydeHHUs M TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIIYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCSI CIIEYIOIIME BBIMNOJIHSEMbIE MPOTPaMMON IO
XUMUH PYHKIIMH:

e HMH(POPMAIMOHHO-METOJUYECKAs, peaju3alnus KOTOpoW obecrneynBaeT
MOJIydYeHHE NPEACTaBICHUS O IeNIX, COAEpKaHWUHU, OOIlel cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpas MpeayCcMaTpUBAET
OTpeJeNieHHe: MNPUHIIMIIOB CTPYKTYPUPOBAHUS U IMOCIEI0BATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEePUCTUK; MOJIXO0J0B K (OPMHUPOBAHUIO COAEPIKATETBLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa3oBaTENbHBIX JOCTIKCHUN OOYdYalOIUXCS B
paMKax WTOTOBOM aTrTecTaluu B (OpMe E€IWHOTO TOCYJIapPCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriyOa€HHOTO U3YYEHUS! XUMUU:



e YCTaHAaBIMBAaCT MHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUISE W3Y4YeHUS] B paMKax OTACNIbHBIX Mpoduiieid, mpeaycMaTpuBacT
pacnpeneieHue M CTPYKTYpPHUpOBaHHE €ro I0 KjaccaMm, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ieaM Kypca;

e JAéT NpHUMEpPHOE pachlpeleieHrue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTro
JUTSL U3yYEHHUS OTACIIbHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TOCJIEN0BAaTeNIbHOCTh H3YYEHHs y4eOHOro
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHMIO LIeJIel U 3a]a4 U3yUYeHHUs MpeamMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUA, COAEPHKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX ~ PE3yJIbTATOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOMN
MPOrpamMMBbl CpEeIHEro o0111ero o0pa3zoBaHuUs (JIMTYHOCTHBIX,
METaIpeMETHBIX, IMPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYalomerocs 10 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpamMMe MO XUMHH MPEIyCMOTpPEHa
IPEEeMCTBEHHOCTh C OOYy4YEeHHEM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s13aTeIbHON (MHBAPHAHTHOW) COCTABIISIONICH COJEPIKaHMs y9eOHOTO MpeaMeTa
«Xumus» ocTaéTcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTAaBIISIOINICH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBercTtBHM ¢ KOHuentyanbHeIMH mnoioxeHusmu PIOC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
muddepeHupoBaHHOTO OOyYeHHSI Ha YpPOBHE CpPEIAHEro o0IIero oOpa3zoBaHUs
XUMHUSI Ha YpOBHE VYIIyOJEHHOTO M3Yy4YEeHMs] HANpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  A3TaloOM  MOJYYEHUS  XUMHUYECKOTO
0o0pa3oBaHUsI B paMKaX M3Y4YEHHUs CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX M OPTaHMU3AIUAX CPEIHEr0 MPOpeCcCHOHAIBHOTO
oOpazoBanusi. B 3Toll CBsA3M u3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO HA  pacllupeHue U  yrayOJeHue TEeopeTUYEeCKOW U
MPAKTUYECKON MOJTOTOBKM O0YYarOUIUXCsl, BHIOPABIIUX OMpPEAeAEHHbBIN NMPoduiib
00y4eHMs1, B TOM YHCJIE C IEPCIEKTUBOM MOCIETYIOLIETrO MOJTYYEHUS XUMUYECKOTO
00pa3oBaHMs B OpraHU3AIUAX MTPOoPEecCHOHATLHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mnjnaHUpPyeMbIM pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENIbHOM MPOTpaMMbl CpeAHEro oOiero 00pa3zoBaHUs
U3yUeHHE TpeaMera «XUMHs») OpPHUEHTUPOBAHO TAaKXKE Ha pEUIeHUE 3a/ad



BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHs OOydaroIIMXCs, HA (OPMHPOBAHUE y HHX
OOIIEMHTEIUIEKTYaIbHbIX YMEHUN, YMEHUHM palMOHAIM3alUd Y4eOHOTOo Tpyla U
0000OIIEHHBIX  CIOCOOOB  JIEATETLHOCTH, MMEIONIMX  MEXKIUCIUIUITMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocraBasiomuMu npeameTa «XUMHs» Ha YPOBHE YIIIyONEHHOTO H3y4EHHUs
ABISIIOTCS  yrIyOn€éHHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas XxuMmus». [Ipu onpeneneHnn nMoaxoa0B K 0TOOpY U CTPYKTYpHOM
OpraHu3allMi COJEP’KaHUS 3TUX KypCOB B MpPOrpaMMme MO XHMHH 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o pazauuusax 0a30BOTO W yriIyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IIPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTaBIIIET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YyYEHHS MpeaMeTa. JTa CHUcTeMa
3HAHUM TMOJy4YaeT ONpeleiIEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEe
OCO3HaHHO OCBOMTH CYIIECTBEHHO OOJbIIMH O00BEM  (PAKTOIOrMYECKOrO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydUeHHs MpeaMera olecreyueHa
BO3MOXXHOCTh 3HAQUMUTEIILHOTO YBEJNIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHUX
3JeMEeHTax M CBOMCTBAaX MX COEIMHEHHU HAa OCHOBE PACIIMPEHUs U yriayOjeHus
NPEACTABICHUNA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
IPOTEKaHUs PEaKUUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMOoAMHaMuKu. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBA3b
O0O0BSACHSETCS ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUU U
pa3pylIeHUH, a TAaKXKe C TOYKU 3pEHHs] MEeXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUIIOB ~ peakuui  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHUM 00
MEKTPOXUMHUYECKUX MPOIIECCaX M AIEKTPOIU3E PACIIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckod XMMHUU MPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTHU
COEIMHEHHH yzenseTcss 0co00oe BHUMaHHUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHWe UMEEeT TO, YTO Ha COJAEpXKaHUE KypcOB XHMHUU
yIIyONEHHOTO YPOBHS U3YUEHHUSI JJIs KJIACCOB ONpeAeEHHOro npodus (TJIaBHBIM
o0pa3zoM Ha HUX CTPYKTYpy M XapakTep JONOJHEHHH K oOmel cucreme
NPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSAHHME CMEKHBIE NpeIMeThl. Tak, Hampumep,
B COJEpXaHUM TpeaMeTa JUIsl KJIACCOB XUMHUKO-(PHU3ndYeckoro mpopuis 6obiioe
3HauYe€HHUE OYyIyT MMETh 3JIEMEHTHI y4eOHOro Marepuana mo obmiei xumuu. [lpu
U3YYEHUHU TpeJMeTa B JAHHOM CJyyae akIeHT OyJeT chenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M JHEPruu, 3aKOHBl TEPMOJAMHAMHUKHU, 3JEKTPOJU3a, MPEIACTABICHUS O
CTPOEHHUH BELIECTB U JAPYroe.

B To xe BpeMsa B coaepKaHMM IpeaMera i KIAcCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumuss. B »3TOM chmydae mpeAocTaBiseTcs  BO3MOXKHOCTh — Jjig  Ooliee
00CTOSAITEIBHOTO  PAacCMOTPEHUS] XMMHYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKONl CHUCTEMBI, B COCTaB KOTOPOM BXOIST, K MpHUMEpPy, TaKHue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JUMUIbI, OEJIKHU, YIJIEBOJbl, HYKJICUHOBBHIE
KUCIOTBHl U Apyrue. I[lpu 3ToM 3HaHUS O cOCTaBe M CBOMCTBax MNpeacTaBUTENEH
OCHOBHBIX KJIAaCCOB OPraHWYECKHX BEUIECTB CIIyXaT OCHOBOH HJsi HU3y4YEHHS
CYILIIHOCTHU IPOLECCOB (POTOCUHTE3A, ABIXaHUSI, TUIICBAPEHUSI.

B mnmane ¢QopmupoBaHMs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
00IIIeHayYHBIX METOJIOB MTO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW H3y4eHHE TMpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHbIMH MpeAMETaMH, BXOJSAUIMMU B COCTAaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHBIE mpenMeTh», «MaTtemaTuka u
uHdopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypaY.

[Ipn u3ydyenuun y4yeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
TaKk)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHero oduiero oOpazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil NEePBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU KaK o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPaKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Penienue
9TOM 3amauv Ha YriayOJIEHHOM YPOBHE H3Y4YEHHUS MpeAMeTa Mperoaraet
pean3anuio TakKuX LeJeH, Kak:

e (opmMupoBaHME NPEACTABICHUNA: O MaTepUaJbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U [T03HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojiu B OOECreueHuu
YCTOMYMBOIO  PAa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHU
MEULMHBI, CO3/JaHUHM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecreuyeHnn paluoOHaIbLHOTO MPHUPOJIONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKe 3KOJOTHMYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IMIPUPOHOM Cpee;

e OCBOGHME CHUCTEMbl 3HAHWH, JIeKAUX B OCHOBE XUMHUYECKOH
COCTAaBJIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaAMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMU BEIECTBA HA pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETHYECKMX 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMHUYECKHUX DPEaKUU, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAaX, 00 OOIINX
HAYYHBIX IIPUHIUIIAX XUMUYECKOr0 IIPOU3BOICTBA;

(dbopMupoBanue y o0yuaroumxcs OCO3HAaHHOI'0 ITIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUU i1 OOBSICHEHUS
KJIFOUEBBIX M€ U MpoOJeM COBPEMEHHOW XUMUU, AJI OOBSICHEHUS M
IIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO PEIIeHHs TPOOJIEM, CBA3aHHBIX C XUMHEM, IPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKHU C MO3MUIIMM 3KOJOrH4ecKoi 0€30MacHOCTH MOCIEACTBUN
OBITOBOMI M MPOU3BOACTBEHHON NEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJB30BAHUEM U  NepepabOTKON
BEILIECTB;

yrayOieHue  OpelCcTaBiICHUH O  HAyyHbIX  METoJax  MO3HaHMS,
HEOOXOJUMBIX Ui NPUOOPETEeHHS YMEHUN OpHUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBICHHM, HMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON EATEIIBHOCTH U IIOBCEHEBHOW KU3HHU.

B mnnane peanuzanuu nepBOOYEpPEHBIX BOCIHUTATENbHBIX M PAa3BUBAOLIUX
(GYHKIMH LETOCTHON CHUCTEMBI CpeAaHero oOmero oOpa3oBaHUS MPHU H3YyYCHHU
npeaMera «XuMUS» Ha  YrIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKKe LeNd U 3a/1a4i, Kak:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHHH TIPHUPOJIHI,
YBaXEHUST K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAUM K OOYYEHUIO U [IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00II[EYETOBEUECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIJIEKTYATbHBIX U TBOPUECKUX
criocoOHOCTEeM oOyuarmuxcs, (GpopMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCJIOBHIO YCTIEIITHOW MPO(eCCHOHATBFHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOIONOIL30BAHHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPhI, TPHOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKON AEATEIHBHOCTH.

OO11iee 9MCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS] XUMHUH Ha yTriyOJIeHHOM
ypOBHE cpeaHero obiero obpaszoBanusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Heqento), B 11 kmacce — 102 gaca (3 yaca B HEJEI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUA
TeopeTnyeckue 0OCHOBBI OPraHMYeCKOH XUMMH.

[Ipenmer W  3Ha4YeHHWE  OPraHUYECKOW  XHWMHUHU, IPEICTABICHHUE O
MHOT000pa3iK OPraHUYECKUX COETHMHEHUIA.

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOAAa: OCHOBHOE H BO30YKIEHHOE
COCTOsIHUA. BalleHTHblE BO3MOXHOCTHM aToMa Yriepoja. XHUMHYECKas CBS3b B
OpraHUYeCKUX COEJAMHEHMSX. Tumbl TrudOpuaM3alMid aTOMHBIX opOuTanei
yriepoaa. Mexanu3Mbl 00pa3oBaHusl KOBAJICHTHOUW CBSI3M (OOMEHHBIN U JIOHOPHO-
aKUEeNnToOpHbI). TUNbBl MEepeKpbIBaHUA AaTOMHBIX OpOWTaNei, G- M T-CBA3M.
OpunHapHasi, ABOMHAas W TpoiiHas CBsi3b. CIOCOOBI pa3phiBa CBSI3€H B MOJIEKYJIax
opranudeckux BemiecTtB. [loHsTue o cBOOOJHOM panaukaie, Hykieoduie u
aneKkTpodue.

Teopuss crTpoeHnss opraHuueckux coeauHeHu A.M. DbyrtnepoBa u
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPTraHUYECKUX COCIUHEHUU. MONeKYIsIpHbIE U  CTPYKTYpHBIE  (OPMYIIBL.
CrpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHas,
ckenetHas. M3omepus. Buubl u3zomepuu: CTpyKTypHas, HNpPOCTPAHCTBEHHAs.
DneKTpoHHbIE (PHEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
U ME30MEpHBIA (P PEeKThI).

[IpencraBnenne o kKiIaccupUKAIMK OpraHuyYeckux BemecTB. [loHaTne o
dbynkuunonanbHo rpymnmne. ['omonorus. 'omonoruyeckue psaasl. CucreMaruyeckast
HOoMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OT/EJIBHBIX MTPEIACTABUTEIIEH.

OcoOeHHOCTH W KJacCU(UKAIUS OpPraHWYecKuX peaknuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METOJbl W3Y4YeHHUsS BEIIECTB W HUX MpEeBpaIleHU:
O3HAaKOMJIEHHME C 00pa3luaMy OpPraHMYeCKHX BEIIECTB M MaTepuajgaMud Ha HX
OCHOBE, OMBITHl MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBAaHUE W TOPEHHE), KOHCTPYUPOBAHHE MOJENEH MOJIEKYT
OpraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Ankanbl. ["'omosiorudyeckuil psj ankaHoB, oOmas GopMyrna, HOMEHKIATypa U
M30MepUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpUIM3alMsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckue cBOWCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: pPEAKUUU 3aMELICHHS, HW30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3AINHU, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBinenue o
MEXaHMU3ME PEAKIUI PaMKaJIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOTyYeHUs: U TPUMEHEHUE AIKAHOB.

[uxnoankanel. O0mas Gpopmysna, HoMeHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MalbiX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, ITUKIOreKCaH) IUKIOaTKaHOB. CHocoObl MONMy4YeHHs U
MIPUMEHEHUE UKIIOAIKAHOB.

AnkeHnsl. ['oMonornueckuit psij ajakeHoB, oOmias (GopMyra, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ  AalKEHOB, SpP*-
rudpuau3anmsi aTOMHBIX opoOuTaneil yriepoma, o- U n-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-TpaHc-) uzoMepus. Dusnyeckre CBOMCTBA AJIKEHOB.
XHWUMHUYECKHE CBOMCTBA: PEAKIUMU IMPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE
IIpY JBOMHOM CBS3M, IOJUMEpU3alUMU U OKucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrocoObI MOJyYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuenbl. Knaccudukaius ankaaueHoB (CONpsuKEHHbBIE, N30JIMPOBAHHBIE,
KymynuposaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSIKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPsKEHHBIX TMEeHOB. CrOcOObI OJYyYEHHS U IPUMEHEHHE aJIKAIUECHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 0011as Gopmysia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-
rudpuan3anms aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKHUHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIUMU  MPHUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMepHu3aluu, okuciaeHus. KucioTHble CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOITHYIO CBs3b. KauecTBEHHbIE peakiu Ha TPOHYIO CBs3b. CIOCOOBI MOMyYEHUs
Y IPUMEHEHUE aJTKUHOB.

ApomaTthuecKkue yrieBoJopoasl (apeHsl). ['omonoruyeckuit psiji apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKyJbl OcH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKIUU 3aMeIICHUSI B OEH30JbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd NPUCOECIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpexncraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIILHOM, aMWHO- W HHUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl OMTydeHHs U
IIPUMEHEHUE apOMAaTUYECKHUX YIIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHele HedTsaHbIE ra3bl. HegTh 1 €€ mpoucxoxaeHue.
Kamennblii yroib U mpoAyKThl ero nepepadotku. CrocoOsl mepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKUN), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTku HEPTH, NX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXY Pa3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMENIeHUsT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPyNMy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJoreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa miénouyn. B3auMopaeiicTBue NUTaioreHaTKaHOB C MarHUEM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHUSIX. Hcnonb3oBanue
rajOreHNPOU3BOJAHBIX YTJIEBOJOPOJIOB B OBITYy, TEXHHUKE W TMPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpalllCHUIN:
u3ydeHue (QU3NUECKUX CBOMCTB YTJIEBOJIOPOJIOB (PacTBOPUMOCTH), KAaU€CTBEHHBIX
peakuuii yrieBOJOPOJIOB Pa3IMYHBIX KiIaccoB (oOeciiBeYMBaHHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJIEHCTBHE alleTUJICHA C
aMMUa4YHbIM pacTBOpoM okcujua cepeodpa(l)), kadecTBeHHOe OOHapyXeHUE
yriiepoga ¥ BOJOpPOJA B OpPraHUYECKUX BEIECTBAX, IOJYYEHHUE IHTWICHA U
U3y4YEHUE €ro CBOWCTB, O3HaKoMiieHHE C KosuiekiusiMu «Hedtb» u «Yromey, c
oOpa3naMM  IjIacTMacc, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB M TajIOT€HIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsiopoaconepsxkamnue opranHudecKue coeJMHEHHU.

[IpenenbHble ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJIeKyl (Ha mpumepe
METaHOJIa W dTaHo’na). ['oMonorumueckuit psan, oOmas QopMyna, HU30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBOMCTBA  MpPeAENIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHBIE CBS3M MEXKIYy MOJIEKYJIaMU CIIHUPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKIWHM 3aMEIICHUs, JeruaApaTalid, OKUCICHUS,
B3aMMOJICUCTBHE C OPraHMYECKUMH ¥  HEOPTraHWYECKHUMH  KHCIIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIA
Ha opraHu3M uenoBeka. CrocoObl MOJYyYEeHUS M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (PU3HUECKUX H
XUMHUYECKUX CBOWCTB.

MHoOroaToMHBI€ CIUPTHI — OSTUJICHIJIMKOIL W TiUIepuH. Duzndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAash pEakius Ha MHOTOATOMHBIC
ciupthl. [IpencraBieHne o MexaHHU3MEe peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUSI.
JeiictBue Ha opraHu3Mm denoBeka. CrnocoObl MOTydYeHUS U TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYMMbl U
O0eH301pHOTO fAnpa. Pusznueckue cBoicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBenusie peakunu Ha ¢GeHod. TOKCHYHOCTH (heHoua.
CriocoOb1 mosrydenust u npuMenenue penona. Genondopmanbaeruanas cmMoa.

KapOoHusibHbIE COETMHEHUSI — aIbACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMoJoruueckue psjibl aabJIerujoB U KETOHOB, OO0IIas
dopmyna, uzoMepuss U HOMEHKiIarypa. PuU3WyecKHe CBOMCTBA albJErH/IOB H
KETOHOB. XMMHMYECKHE  CBOMCTBAa  albJIETHUIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIECHUE albJerU0B, KAYECTBEHHbIE PEaKIMU Ha albICTH/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aJIbJCTH/IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HomeHknatypa. dusnueckue cBoiicTBa
OJTHOOCHOBHBIX TPEJCTbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKITY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYCSCKHE CBOMCTBA: KHCJIOTHBIC CBOMCTBA,
peakuusi STepuPUKALNMA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOIO paJMKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHI. [loHSATHE O MPOU3BBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OCcOOEHHOCTH CBOWCTB HEMPEICIbHBIX U aPOMATHUUECKHX KapOOHOBBIX KHCIIOT,
JMKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJIbMUTUHOBAs, OJICMHOBAas, JUHOJEBAS,
JuHOoNeH08as KUCIOoThl. CIOCOOBI MOTYYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢gupsl. ['oMosnorndeckuil psia, oOwmwas Gopmyna, U30OMEPHUS U
HOMeHKJIaTtypa. Du3nyeckrne M XUMHUYECKHE CBOMCTBA: THAPOJHM3 B KHUCIOHW U
LIEIIOYHOU CpeTie.

Kupsl. Ctpoenue, puznueckrue U XUMHUYECKUE CBOWCTBA KUPOB: THUAPOJIU3 B
KHUCIION U 11esiouHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIMX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIICE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U rnojucaxapuibl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, ranakro3a, pubo3a,
ne3okcupu6o3a. dusnyeckne CBOMCTBA U HaxOxkAeHHE B npupoje. DoTocuHTeEs.
XUMHAUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIMU C YHaCTUEM CHUPTOBBIX U alIbICTUIHOMN
TPyII, CIUPTOBOE W MOJOUYHOKHCIOE OpoxkeHue. [IpuMeHeHHue TIOKO3bI, €&
3HAYEHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. Jncaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBiMBarole U HEBOCCTAHABIIMBAIOIIME AUcaxapuasl. ['uaponus
nucaxapuaoB. HaxoxaeHnue B npuposie U npuMmeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTeH U 1emnono3a. CTpoeHHe MakKpoOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
LEJUTr0NIO3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBA KpaxMaJsia: THUAPOJIMN3, KAYECTBEHHAs PEaKIus C HUOAO0M. XHUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3BL: THJIPOJIU3, MOJydyeHHUe 3(PpupoB 1etoiao3bl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



DKCIEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEUIECTB W HMX MPEBpaICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOI'O CIUPTA B AJIbJETHU]I HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKUCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kayus (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTUlIbl (C THUIPOKCHUIIOM
nuammuHcepeOpa(l) u  ruppoxkcumom  meau(ll)), peakmus raunepuHa €
rugpokcugom Mmenu(ll), xuMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bl ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lady Mo TeMaM «CHUpThl U
(denounb, «KapooHoBbIe KUCTOTHI. CII0KHBIE A3DUPBD».

A30TcoAep:Kalue OprannyecKkue coeInHeHM .

AMUHBI — OpTaHHYECKHE MPOU3BOAHBIC amMmMuaka. Kimaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHUUECKHE; TEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenue moJiekys, obmas GopmMmysa, u3oMepusi, HOMEHKIATypa U (U3UYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHUE, B3aWUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHHS.

AHWIMH — TIpEJCTAaBUTE]Ib aMHUHOB apomaTudeckoro psnga. CTpoeHue
aHuiIuHaA. B3anMHOE BJIMSHUE TPYIN aTOMOB B MOJIEKYyJie aHwinHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJIYYCHHUSI M TpUMEHEeHHe anudarnueckux aMuHoB. [lonmyuenue aHuiInHaA H3
HUTPOOCH301a.

AmuHOKUCIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe IPEACTABUTEIN Ol
AMUHOKHCJIOT:  TJIMIUMH, ajdaHuH. @Ousnueckue CBOWCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYECKHUX
COCIMHECHHM, peaKIusl TMOJMKOHJACHCAIINK, OO0pa30BaHWE TENTHIHONW CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THUIPOJIN3 MENTH/IOB.

benku kak mnpupoaHbie TonMMephl. llepBuuHasi, BTOpUYHAs M TpeTUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBA OENKOB: THAPOJM3, ACHATyparus,
KAuE€CTBEHHBIC PEAKIIMU HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEHUS BEUIECTB W HMX IPEBPALICHUN:
pacTtBopeHue O€JKOB B BOJIe, JeHATypalus OEIKOB MpH HarpeBaHUU, IIBETHHIC
peakiuu Ha O€JKM, pEIICHHE OHKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepKalue OpraHUYeCcKue COCTMHEHUSD) u «Pacrno3HaBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUM: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIUU, CPEIHSSI MOJICKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmactmaccel  (MONMMATUIICH, TMOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETaKpWIaT, MOJUKapOOHATHI,
noJMdTHWICHTEpedTanaT). Y Tiin3anus 1 nepepadboTka rmiacTuka.

DacTOMEPBI: HaTypaabHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCAH).

[Tonumepsl CHEIUATIBHOTO Ha3HA4YCHUs (Tedion, KeBJjap,
AJIEKTPOITPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMplie OJIUMEPHI).

OKCIEpUMEHTAJIbHbIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpalllCHUIN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyyKOB, pEIICHUE OSKCIepUMEHTAIbHBIX 3adad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MomnekyiasipHOH (GOpMysbl OPraHMYECKOro COEIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIPHOM  (OpMYJIbI OpPraHUYECKOro COoeAuHEHUus Mo wmacce (00bémy)
IPOIYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkMu W/WIW WCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpraHUYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHHUsI, OMpeeieHue JO0JM BBIXOJa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUH OPraHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAHWE KakK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATHUN, TaK MW TOHSITUH, TNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE MOHSTUS: SIBJICHUE, HAYYHbIN (haKT, TUIIOTE3A,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHHe, H3MEpEeHue,
HKCIIEPUMEHT, MOJI€b, MOJIETTUPOBAHHE.

dusnka: Marepus, aToMm, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
ODHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE
BEIECTBA, (DU3WYECKHE BEIWYUHBI, CIUHUIBI W3MEPEHUS, CKOPOCTh, JHEPTHs,
Macca.

buomorusi: kierka, opraHusM, S3KocucTtema, Ouochepa, MeTradoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,



doTocuHTE3, IbIXaHWE, OCEJIKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHUCIIOTHI,
(dbepMEeHTHI.

['eorpadus: mose3Hbie HCKOMIAEMbIE, TOTLTURO.

TexXHONIOTHS: TMHUIICBbIC MPOIYKThI, OCHOBBI PAallMOHAJILHOTO IHTAHU,
MOJOIIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CUHTETHYCCKUX BOJIOKOH.

11 KUIACC

OBIIIAS N HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUU 3nemeHT. M3oTonel. CTpoeHue
3JIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBbIE UHCIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHU4eCKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue SJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
ONeKTpOHHbIE KOHPUTYPALIUKA aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, 3JIEKTPOHHBbIC KOH(MUTYypalluh HOHOB.
DIEeKTPOOTPULIATENBHOCTb.

Ilepuoanueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBA3b NEPUOIUYECKOrO 3akoHA U [leproanueckoil cUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynmaM H© NEpUoJaM. 3HA4YECHUE
nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMHueckasi CBsA3b. BHIbl XMMHUYECKOW CBS3U: KOBAJIEHTHAsA, WOHHaf,
MeTajimdyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJECHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEPIHs U IJIMHA CBsA3U. [10JIIpHOCTD, HANPABJIEHHOCTD U
HAChIIIAEMOCTh KOBaJICHTHOW CBA3U. KpaTHeie cBs3u. BopoponaHas CBs3b.
MeXMOeKyJIIpHbIE B3aUMOEHCTBUSI.

BajleHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA MIPUMEPE COCAMHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsTHE O KOOPAMHAIMOHHOW XUMUMU.

BemectBa  MOJIEKYJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHsA.  THIIBI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTne o mucnepcHbix cucrtemax. Mictunubie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaXKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasl J10Ji BEIIECTBA B pacTBOpE, MOJISIpHAsl KOHLEHTpauus. HacelleHHble u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTb. Kpucramioruaparsl.



Krnaccudukarus n HOMEHKIaTypa HEOPTraHUISCKUX BEIECTB. T pUBUATLHBIC
Ha3BaHUSI OTJIEIIbHBIX IIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccuduxanus XUMHUUECKUX peaKUii B HEOPraHWYECKONW M OpraHu4ecKOiu
XMMHUHU. 3aKOH COXPAHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
SHEPruu MPU XUMUYECKUX peakiusax. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUu.
TepMoxuMuYeCcKre ypaBHEHUS.

CKOpOCTh XUMHYECKOUW peaKIiny, e€ 3aBUCUMOCTh OT Pa3jINYHbIX (haKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakiuu. Karains u Katalin3aTopsl.

OOpaTtumble 1 HeOOpaTUMbIE peaklMi. XUMHYECKoe paBHOBecre. KoHcTaHTa
XUMHUYECKOT0 paBHOBecHUsl. (DakTOphl, BIMAIONIME HA TMOJOKEHUE XHUMHUYECKOIO
paBHOBECHUS: TeMIlepaTypa, AaBJIE€HUE U KOHIICHTPAIIMU BEUIECTB, YUACTBYIOIIHNX B
peakunu. [Ipunoun Jle [latense.

Onektponutuyeckas auccouuanus. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOOHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalibHas,
niesnouHas. Bonoponusiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurellb W BOCCTAHOBUTEINb. lIpolecchl OKHCIEHUS W BOCCTaHOBJICHUS.
Baxnelnme OKUCIUTENNM W BOCCTAHOBUTENIU. MeTOa 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIaBOB BEILECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpalllCHUIN:
pa3lioKEHHE TIEPOKCHIA BOJIOPOJAa B MPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTATMYECKUX PEIIETOK, IPOBEJCHNUE PEAKIIU NMOHHOTO 0OMEHa, Oolpe/ieeHre
Cpelbl PacTBOPOB C TOMOIIBIO WHIWKATOPOB, M3YUYEHHE BIMSHUS PA3IMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEaKIMU ¢ TOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuuyeckass xXumusi.

[Tonoxenne HemetawioB B llepuoguueckoil cucremMe XUMHUYECKHX
anementoB J.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHHUSI UX aTOMOB. PU3HUECKUE
CBOMCTBA HEMETAJUIOB. AJITOTPOIHS HEMETAIIOB (Ha MPUMEPE KHUCIOPOJA, CEPHI,
dbocdopa u yraeposa).

Bonopon. ITlonydyenue, ¢usnueckue M XUMHYECKHUE CBOMCTBA: PEaKIUU C
METAUIAaMH W HEMETalJIaMH, BOCCTAHOBUTEIbHBIE CBOWMCTBA. [ WApUABI.
TonnMBHBIE SJIEMEHTHI.

["amorensl. Haxoxxnenne B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE |
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeWmume KUCIOPOACOACPKAIIUE
COeMHEHHUsI rajoreHoB. JlabopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOJYYCHUS
rajoreHoB. [IpyMeHeHune rajJoreHoB U uX COCAUHEHUM.



Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCHUJIbI U IEPOKCHUJIBI.

Cepa. Haxoxnaenue B mnpupojie, CIOCOObl ModydyeHus, (Quznyeckue u
xumuueckue cpoiictBa. CepoBogopona, cyiabduasl. Oxcun cepsi(1V), okcua
cepri(VI). Cepnucrass u cepHasi KUCIOTHI M uX coir. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHN.

A3zor. HaxoxaeHue B TMpupoje, CHocoObl MONMyyeHus, (U3MUYECKue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Iprimenenue azora
U €T0 COCIMHCHUI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4YeHUs, (U3HUYECKUE U
xumuueckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnas
kucinota u e€ conu. [lpumenenue ¢ocdpopa u ero coeauHeHuil. docopHbie
yA0OpeHus.

Yrinepon, HaxoXJAeHHWE B NOpupoae. AJUIOTPOIHBIE  MOIU(DUKAIUY.
®duznyeckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(lV), yronpHast kuciora u eé
coyii. AKTUBUPOBAHHBIA yrojib, aacopOuus. dyinepeHsl, rpadeH, yriepoHble
HaHOTPYOku. [IpuMeHeHre mpoCThIX BEHIECTB, 0OPAa30BAHHBIX YTIEPOJOM, U €ro
COCMHEHNU.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumuyeckue cporctBa. Oxcupn kpemuus(lV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpuMeneHue kpeMHus U ero coequHeHnil. CTekso, ero nojiydyeHue, BUJIbl CTEKJIA.

[Tonoxenne MertamioB B [lepruoandeckoil cucTeMe XUMHUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OOmime
¢dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe METa/uioB B OBITY M TEXHHKE.
CruiaBbl METaJIOB.

DNEKTPOXUMHUYECKUN PpsAJl  HampsbkeHuit  metamwioB.  OOmue  CrocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMAPOMETAJLTYPrusl,
anekTpoMeramutyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3UH.

Obmas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnueckoit cucteMsl
XUMUYECKUX dneMeHToB. Hatpuii u kanuii: mnonydyeHue, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE POCTHIX BEIECTB U UX COCTUHEHU.

Ob6mas xapakrepuctuka metaioB |lIA-rpymnmer Ilepuognyeckoit cucteMsl
XUMUYECKUX DJIEMEHTOB. MarHuii M KaJbLUW: TOJy4YeHHe, (PU3NUECKHEe U
XUMUYECKUE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUU.
XKécTtrocTb BOBI U cIOCOOBI €€ yCTpaHEHHUS.



AJIOMUHUIN: TTONy4YeHue, (PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeAuHeHui. AmdoTepHbIe CBOWCTBA OKCHUAA U
TUAPOKCUAA ATFOMUHMUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmasgs xapakrepucTuka MeTauioB 1oOouHblx mnoarpynn  (b-rpymm)
[Tepuoarueckon CUCTEMbI XUMUYECKUX IIEMEHTOB.

Ou3nYeCcKue U XMMAYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHre u npuMEeHEHHE Xpoma.

POU3UYECKUE W XMMHUYECKHE CBOMCTBA MApPraHla MU €ro COCIAUHECHUN.
Baxwneiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranar kanusi, €ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckrue U XUMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHuii. OKCHIBI,
ruapokcuasl u conn xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €0 CILJIaBOB.

Ou3nYecKrue 1 XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyduenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUMN.

[Muuk: monydyeHue, (U3MUECKUE W XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[IMHKA U €r0 COeINHEHU.

DKCNEPUMEHTAIbHBIE METOJbl W3YYE€HUS BEIIECTB W HX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETaJIOB, TOpeHue cepwl, gocdopa, keme3a, MarHus B
KHCIIOPOJIE, W3Yy4YEHUE KOJUIeKIMU «MeTaibl W CIUIaBbD), B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOXKHO HCITOJIh30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA U JKejie3a C pacTBOpaMHM KHUCIOT U
HIEJI0Y€EH, KAYECTBEHHBIE PEAKIIUA HA HEOPraHWYECKUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJICUCTBUE THUAPOKCUIOB aIOMUHUS M IMHKA C
pacTBOpaMM KHCJIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 MO0 TEMaM
«T"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAMHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYIID», «MeTamibl TOOOYHBIX TOATPYTII.

XuMHUSA U KU3Hb.

Ponp xumuu B oOecrieyeHUM yCTOMUMBOTO pa3BUTHA denoBedecTBa. [loHsTue
0 HAay4HBIX METOJAaX I[IO3HAHMSI M METOJOJIOTUM HAy4YHOTO HCCIIEeI0BaHUs.
HayuHble TPUHIIMITBI OPraHU3alMN XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIITIEHHbIE
CIOCOOBI MOTYUYECHHS] BaXKHEUININX BEIIECTB (HAa MpuMepe MPOU3BOJICTBA aMMHUAaKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [[poMBITUICHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPY>KAIOLIEW Cpelbl U €ro MOCIJIE/ICTBUS.
Ponb xumMuu B o0ecrieueH IHEPTETUUECKON OE30ITaCHOCTH.

XuMusi U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEJIULIMHBI.



XuMusl UL OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE J00aBkU. Poiib xuMuu B
obecrieueHn MUIIEBOI 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHbie cpeacTBa. beitoBas xumusda. IlpaBuna
0€30MacHOro0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3ZHHU.

XuMUSL B CTPOUTENBCTBE: BAXKHEHUIIINE CTPOUTENIbHBIE MaTepHuaibl (LIIEMEHT,
O€TOH).

XuMHUsl B CeJIbCKOM X03sicTBe. OpraHudeckrue U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepamHuKa.
Marepunains! 1 35eKTpoHUKU. HaHOTEXHONMOTHA.

Pacuérnble 3anaumn.

Pacuérer: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIMU, €CIH OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakuu, €ciIu OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MAacCOBOM JOJIEd pPACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B pacTBOpe, JO0JU BBIXOAAa MPOAYKTa pPEaKIUH OT
TEOPETUYECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€W MNpU  HU3YyYEHUH oOOmen u
HEOpPraHM4ecKord xuMuM B 11 Kitacce OoCylIecTBIISIETCS YEPE3 MCIOJIb30BAHHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHHI, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TeOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiIaccu(uKaius, MepuoandIHOCTh, HAOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEIIECTBA, WJACANbHBIN Tas3,
bu3ruecKue BEIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opranusm, sKocucTema, ouocdepa, MeTaboJIU3M, MaKpo-
U MUKPOJJIEMEHTHI, OCJIKH, JKUPHI, YTIEBOIbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaAIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC MCKOTAEMbIE, TOTLIIUBO,
pECYpPCHL.

TexHoJIOTHS: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUTYPTHsl, CTPOUTEIIHHBIC
MaTrepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIJIEHHOCTb,
dbapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMSBI 110 XMMUN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHUCTEMHO-IIESITEILHOCTHBIM TMOJAXOJOM B CTPYKTypeE
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
o01miero oOpa3oBaHUsl BBIACJICHBI CJCAYIONIME COCTABJSIONIME: OCO3HAHUE
00y4JarolUMHUCSI POCCUMCKOM TIpa)kKJaHCKOW HJIEHTUYHOCTHU,; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH U CaMOOIPEICICHNUIO; HAIMYUE MOTUBAIUU K
00y4YeHHIO; TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOMIMXCA PYKOBOJACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHHUS;, HaJlW4yue
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHUSA TIIpeaMeTa «XHUMHUS»  OTPaXKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIPHOM M MPAKTUUECKON AesATEeIbHOCTU
00yyaromuxcs B Mpoliecce peain3ainn o0pa3oBaTeIbHOM IS TEIbHOCTH.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOCHHUSA TIIpeaMeTa «XHUMHUS» OTpakaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATECIIBHOM M TIPAKTUYECKOW JEeSATEIbHOCTH
o0yJarommxcsl B Mpoliecce peam3anur o0pa3oBaTeIbHON JEATEIBHOCTH, B TOM
YHCJIE B YaCTHU:

1) rpax1aHCKOr0 BOCIIMTAHUS

OCO3HaHMS 00YUYAOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIPaB B 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSJIKY;

MpEACTaBICHUS O COIMAIBHBIX HOpPMax W TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH TMIPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHUN YYCOHBIX M IMO3HABATCIbHBIX 3aJ1ad, BBITTOJTHCHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTUKY H
apryMEHTBI IPYTUX MIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUECOHOU €SI TENHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

[EHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OT€UYECTBECHHON XMMUH,;

YBOKEHHS K TPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yjbTaT
JUTUTENIbHBIX ~ HAOJMIOJCHUM, KPOIMOTJIMBBIX JKCHEPUMEHTAJIBHBIX  MOMCKOB,
MMOCTOSSHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHUBOB B TOJYYEHHUH H MOCIEIYIOIIEM
aHanu3e MH(QOpMAalMU O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOI
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ’THUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAallMH, CBSI3aHHBIC C XMMHUYECKUMU SIBICHUSMH,
¥ IPUHUMATh OCO3HAHHBIE PEUICHMSI, OPUEHTUPYACh Ha MOPaJbHO-HPAaBCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEIECHHE W TOCTYIKH CBOMX TOBApHIIEH C
MO3UINI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUIN
HOCTYIIKOB;

4) popMUpPOBAHUA KYJbTYPbI 310POBbSI:

MOHUMAaHUSl IEHHOCTEH 370poBOro W 0Oe3omacHoOro o0pas3a SKHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOILIECHUS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/10POBbIO;

coOmrofieHnss TpaBuil 0€30MacHOr0 OOpalieHusi C BEIIeCTBAaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOU JAEATEIHHOCTH;

NOHWMAaHWs [EHHOCTH TIPaBUJ HMHIWBHUAYaTbHOTO M  KOJUIGKTHBHOTO
0e30IacHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 37I0POBBIO U KU3HHU JIIOJICH;

OCO3HaHUs TOCIEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIbCKON
JeSTeNbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ® JpYyrux BUAAX
JeSITeNIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHE€ B pEUICHUH MPAKTUYECKUX 3ajad
COIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPpodeccuil pa3iudyHoro pojaa, B TOM
Yyclie HA OCHOBE MPUMEHEHHsI MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBa)XEHHUSA K TPYY, JIOISIM TPyJia U pe3yibTataM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY HWHIWBUIYAIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
noTpedHOCTeH 00111eCTBA;

6) 7K0JI0rHYeCKOT0 BOCIIUTAHMSA:

HKOJIOTHYECKH I[E€JIECOO00PA3HOT0 OTHOIICHUS K MPUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHMSI JKU3HU Ha 3eMJIc;

NOHMMaHHUs TN00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBHON Cpeibl;



OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUSA JOCTHKEHUNW XUMHH JUIS
peLIeHNs BOIPOCOB PALIMOHAIBHOTO IPUPOJOIIOIb30BAHUS;

aKTUBHOTO HENPUATHUS JIEWCTBUN, NPUHOCSAUIMX BpEN  OKpYKarolleu
OPUPOAHON Ccpeie, YMEHHsI MPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACHUCTBUHN U NPEIOTBPAILAT UX;

HaJIM4YUS Pa3BUTOIO IKOJIOTMYECKOTrO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpBI,
OnbITa NEeSATENbHOCTH HKOJIOTMYECKOU HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEIbHOW, KOMMYHHKAaTHBHON M COLHUAIBHOU
IPAKTUKE, CIHOCOOHOCTM M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKW U OOLIECTBEHHON MIPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LIEJIOCTHOTO
IpECTaBICHUs 00 OKpYy’KarollleM MHpEe Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MPOoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUHM JJii  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBIEHHOCTH M BAXXHOW pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaIbHON KYyJIbTYphl, B PEUICHUH TIJI00AIbHBIX
npo0ieM yCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBON M 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00eCIedYeHUN
YCIIOBUM YCHEIIHOTO TPY/a U 3KOJIOTMYECKH KOM(OPTHON KU3HU KAKJIOTO YJieHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHMMAaHUSA CYIIHOCTH METOJOB
NO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aeMble 3HAHMS JIJIsl aHAIKM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MHUpa U
IPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4dHbIX (JaKTOB W HMEIOIIUXCS JAHHBIX C IEJbI0 TOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBLHO HCIOJIb30BaTh XUMHUYECKHME 3HAHUS JUIs
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO0OOpa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHUM MO XUMHUH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3iudHbIX chepax npodeccruoHaIbHOM
NEeSATENBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHHS MPOrPpaMMbl IO XUMHUU Ha YPOBHE
cpeaHero o01ero 0opa3oBaHus BKIHOYAIOT:

3HaYMMble a1 (OpMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYarONIUXCs
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHBIC TOHSATHUS, OTPAKAIONTUE
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENH(PHUKY METOIOB ITO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, YHEPTHs, SIBJICHUE,
poIece, CUCTeMa, Hay4YHbIH (akT, MPUHIUII, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOMIOACHNE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHUE);

yHUBEpCAIbHBIC Y4eOHBIC NEeWCTBUs (TO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

peryJISITUBHBIC), obecrieynBaroIIe dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAaMOTHOCTH ¥ COITMAILHON KOMIIETEHITUN 00YJarOIINXCS;
CIIOCOOHOCTD oOyyarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JIEVUCTBUA B IMMO3HABATEILHON U COLMAIIBHON MPAKTHKE.

MertanpeaMeTHble pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU W  PETYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

1) 0a3oBbI€e JJOrHYECKHE T€HCTBHUS:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MOpoOiIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNEATh IENM JCSATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BAaTh IMPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTIATh XapaKTEpHbIC MPHU3HAKU TMOHSATUM M YCTaHABIMBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS 1JI1 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJIs KJjacCU(PUKAIMKU BEIIECTB M
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh MPUYMHHO-CJIECACTBEHHBIE CBA3M MEXIAY H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXJCHHUS (MHAYKTUBHBIC, JECAYKTUBHBIC, TIO
aHAJIOTHUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMbIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B MPOIIECCe MO3HAHUS MCIOJIb3YEMbIE B XMMHUU CUMBOJUYECKUE
(3HaKOBBIC) MOJIECIIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMH4YecKas ¢opmylsia, ypaBHEHHE XUMHYECKOU



peakuud — IMpU PEUICHUH YYEOHBIX I103HABATENIBHBIX W IPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a3oBble HCCIEA0BATEILCKHIE NeCTBUS:

BJIAJ€Th OCHOBAaMH METOJOB HAYYHOTO MO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuunii;

(dbopMyIMpPOBATH 1NN U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(HOpPMYJIHMpPOBaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSATEIIBHOTO IUIAHUPOBAHUA U  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0OJaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011IeHHS ¥ BBIBOJIbI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM M MPOEKTHOM
NEeSTENBHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUs] NPaKTUYECKUX 3aJay, MNPUMEHEHHUIO pPa3Iu4yHbIX
METOJI0B [TO3HAHMUS.

3) padora c ungopmanmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMarmu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IUYHBIX BUAOB U (OpM
IpEICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEYHBOCTb;

GbopMyIMpPOBaTh 3aMPOCH U MPUMEHSITH PA3THYHBIE METOIbI MPU TIOUCKE H
oTbope wuHPOpMAIIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIPEICNIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUILIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAy4YHbIM #A3BIK B KayecTBE CpejAcTBa Npu padoTe cC
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((U3MUEeCKue U
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (OpMYITbl, a00peBUATYPHI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHMYCCKUC CPCACTBA HAI'TLAIHOCTH.



KoMMmyHMKaTHBHBIE YHUBeEpPcaJbHbIEe YueOHble 1eliCTBUS:

3aaBaThb BOIIPOCHI 110 CYHICCTBY O6CY)KI[&€MOI‘/II TCMBI B XO0A€ AHAJIora W/
AUCKYCCHUH, BbICKA3bIBATb UJCH, (I)OpMy.TII/IpOBaTL CBOH IIPCIJIOKCHHA
OTHOCHUTCIIbHO BBIIIOJTHCHHS npezmo;erHoﬁ 3aJda4u,

BBICTYIIATh C TPE3CHTAIMCH pe3yIbTaTOB ITO3HABATCIIBHON JESATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO MM COBMECTHO CO CBEPCTHUKAMU TPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HCCIECTOBAHUIO CBOWCTB
U3y9aeMbIX BEIIECTB, peaan3allui yIeOHOTO MPOeKTa, U (POPMYITHPOBATH BHIBOJIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HMIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHbIE YHMBepCcaJbHbIe YUeOHbI€e 1elCTBUA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIATh CBOK IIO3HABATEIIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJrOpUTM JACUCTBUH IpHU
BBINIOJIHEHUM YYEOHBIX U HCCJIENOBATENbCKUX 3a7ady, BbIOMpaTh Haumbolee
3(Q(EeKTUBHBIN crmoco0 HX pemieHus ¢ Y4YETOM IMOJYyYEeHHsS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJb JESITEIBHOCTH HAa OCHOBE CaMoOaHajau3a H

CaMOOLICHKH.
NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS IPOTrpaMMbl IO XMMUU HA YriayOiaEéHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOHIero o0pa3oBaHUs BKIIOYAIOT CHEHUPUUECKUE
JUIsl y4eOHOro npeameTa « XUMUS» HayyHble 3HAHUS, YMEHHS M CLIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOPa30BAHUIO 3HAHUM, BUIBI AECSATEIBHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHMIO 3HAHUN B Pa3IMUHbIX Y4EOHBIX
CUTYaIIMsIX, a TAKXKE B peaJbHbIX JKU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ XUMuen. B
nporpaMme MO XHWMHHM TNPEIMETHbIE pEe3yJbTaThl NPEACTaBIECHbl MO ToAam
U3YyYEHHUS.

10 KUIIACC
[IpenmeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXxaroT:
c(hOpPMHUPOBAHHOCTh TPEJCTABICHUM: O MECTE€ M 3HAYCHUH OPraHWYECKOM
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ PoJii B OOECIICUCHUH YCTOMYUBOTO



pa3BUTHS YEIIOBEYCCTBA B PEIICHUH MPOOJIEM SKOJOTHUECKON, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHaJIOB,
HOBBIX HCTOYHHUKOB SHEpIruu, B obecrieueHHn palMOHaIBLHOTO
MPUPOJIONONIB30BaHUs, B (OPMUPOBAHUUM MHUPOBO33PEHHUS U OOIICH KyJIbTYpbI
YeJIoBeKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATralOIIME MOHATHS — XUMHYECKHUI DJIEMEHT, aTOM, SIAPO U AJICKTPOHHAs
obOoylouka aroma, S-, P-, O-aromMHBIE OpPOWTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aToMma, TruOpuau3alusi AaTOMHBIX OpOWTalie, HWOH, MOJIEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEIILHOCTh, CTEIIEHb OKHCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, (yHKIIMOHAIbHAS
IpyIna, pagukal, CTPYKTypHbIE GopMylbl (pa3BEPHYTHIE, COKpaIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAaHCTBEHHas (TeoMeTpuueckas,
ONTUYECKAs), HU30MEPbI, TOMOJIOTUYECKHN psJ, TOMOJIOTH, VYIJIEBOJIOPOIBbI,
KHCJIOPOJI- U a30TCOJIepKalllie€ OPraHUYEeCKUE COCAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIC COCJAMHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon Jl. . MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpallieHuss HHEPrUM TMPU XUMUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JEXKaIlle€ B OCHOBE
MOHUMaHUS TPUUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUN; TIPEIACTABICHUS
0 MEXaHM3MaX XHUMHUYECKHX peaKIui, TEPMOJUHAMUYECKHMX U KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIi 3¢ dekTol, opueHtanTsl | u Il pona);
(haKTOJIOTHICCKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH W O€30IMacHOM
WCIIOJIb30BAaHUN BAKHEUIIMX OPTaHUYECKUX BEIICCTB B OBITY M IPaKTHYCCKON
JEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOTO
MPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPa0OTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMCHUM: BBISABISATH XapaKTEPHBbIC MPH3HAKW ITOHSTHH,
YCTaHaBJIMBaTh MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE TOHSITUSA MPU
OTIMCAaHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COSTUHCHHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX M CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHHUS! XMMHUYECKUX PEAKIIMi M PAaCKPBIBaTh UX CYIIHOCTH:
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  TMOCPEACTBOM  COCTaBJICHUS



AIIEKTPOHHOTO ©OanaHca JTHUX pPEaKIHil, peakuii HOHHOrO oOMeHa MyTéM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHECHHI;

U3TOTABJIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIMU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEILECTB IO UX COCTaByY U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMATHYECKOM
Homenkinarype (IlUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS JJIA OTACIBHBIX
MpEeACTAaBUTENICH OPraHMYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOIYOJ, TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QopMallbAeTUll, areTaibIAeTua, aleToH, MypaBbUHAas
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAs, OJIEMHOBAS, TATBbMUTHHOBAST KUCIIOTHI,
TJIMIIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBHHIII, U30MPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

c(hOPMHPOBAHHOCThL YMEHHUS ONPEACHATh BHJ XHWMHYECKOW CBSI3U B
OpPTraHUYECKUX COETUHEHMSIX (KOBAJICHTHasT M HWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 111 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
bu3nueckne W XUMUYECKHE CBOWMCTBA TUIWYHBIX NPEICTABUTENCH DPa3TMUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJKaAHOB, ITUKIIOAIKAHOB, aJIKEHOB, aJIKaIUEHOB,
QJIKWHOB, apOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJIbJCTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHHOKHCJIOT, O€TKOB, YyTriaeBOAOB (MOHO-, JW- W TOJIMCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAYy HHMH  yPaBHCHHSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHMA C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAHHOCTh, yMEHHUS TMOATBEPXKJIAaTh HAa KOHKPETHBIX TpPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUUYECKUX COCTMHEHHM OT
KPaTHOCTH M TUIIA KOBAJICHTHOM CBSA3M (G- U M-CBS3M), B3AMMHOT'O BIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Celpbsi  (He(Th, NPUPOIHBIA Ta3, Yyrojb), CHOCOOBl €ro mnepepaboTku U
MPAKTUIECKOE MPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMI O €CTECTBEHHO-HAYYHBIX
MeTOoJaX MMO3HAHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTIUPOBAHUM, IKCIICPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



c(hOpMHPOBAHHOCTH YMEHUSA MIPUMEHSATh OCHOBHBIE onepannu
MBICTUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHCTEMATHU3ALUI0, BBISBICHUE NPUYUHHO-CIEACTBEHHBIX CBSA3EH — VIS U3Yy4ECHUs
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMUPOBAHHOCTh YMEHUU: BBISBIISATH B3aUMOCBSI3b XMMUUYECKUX 3HAHUM C
MOHATUSIMU WU TPEICTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepPUAIbHOTO €JIWHCTBA MUDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHHS IO OPTraHUYECKON XUMUU JUisi OOBACHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMUPOBAHHOCTh YMEHHI: TPOBOAUTH PaCU€Tbl MO XHUMHYECKUM
dbopMmynam U ypaBHEHHSIM XMMHYECKUX PEAKIMI C MCIOJIb30BaHUEM (U3UUECKUX
BeMUYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJMUYECTBEHHOU CTOPOHBI: PACYETHI M0 HAXOXKIACHUID XUMHUUYECKOU
dbopMyJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TO3UIUKA  DKOJOTUYECKOM  0Oe30ImacHOCTH  TOCJIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTU YeJIOBEKa, CBS3aHHOW C MepepabOTKOH
BEIIIECTB, UCIOJIb30BATh MOJIYUYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TUJIAHUPOBATh W TPOBOJHTH
XUMUYECKUN D3KCIEPUMEHT (IMOJYyYEHHE W M3YYEHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBCHHBIC pEAKIMU YIJIEBOJOPOJOB PA3JIUYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEMIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/la4 MO PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM MPaBUII
Oe3omacHOr0 oOOpameHus: ¢ BEIIeCTBAMU H JIA0OPATOPHBIM O00OpPYIOBAaHUEM,
dbopMyIMpoBaTh II€JIb HUCCIENOBAaHMS, TNPEJICTABIATH B pazIuyHOM (dopme
pe3yJbTaThl SKCIIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

coOMI0/IaTh TPaBWIIa YKOJIOTHYECKH IIeJIeCO00OpPa3HOTO MOBEJACHUSI B OBITY U
TPYAOBOM JEATENBHOCTA B LEISAX COXPAHEHMSI CBOETO 3J0POBbS, OKPYKarOLIEH
MPUPOIHOM CPEeIbl U JOCTUKEHUSA €€ YCTOMUMBOrO pa3BUTHSI;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCHUCTBUSI HAa >KUBBIE OPTraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEMIECTB, HOHUMAs cMbIcI nokaszarens [1/1K;

aHAJIM3UPOBATH 11€J€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIECHUS! PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JICHANPABICHHBIA TTOUCK
XUMHUYECKON nH(OpMAILINK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHast
JUTEepaTypa, CpencTBa MaccoBoil nadopmarmu, IHTEpHET U ApyTrHUe), KPUTHISCKU



aHATM3UPOBATh XUMHUYECKYI0 WH(OpMAIIo, epepadaTeiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHOM YyUeOHO 3a1aueii.
11 KITIACC
[IpenmeTHble pe3yibTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPAXKAKOT:
c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBIICHUM NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYHMBOTO
pa3BUTHUSI, B pEIIEHUU MPOoOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M MHUILEeBOM
0€30MacHOCTU, B PA3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MAaTEPHAIIOB, HOBBIX
HCTOYHUKOB JHEPTUH, B OOCCIEUYCHHH PAIIMOHAIBLHOTO MPUPOJIOIOIH30BAHUS, B
dbopMHpPOBAaHNK MHPOBO33PECHHUSI W OOMmIeH KyJIbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYCCKHX  3HAHHH, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIONIUE IOHATHS — XWMHYCCKUH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIECHUS,
XUMUYECKasd CBsA3b (KOBAJEHTHAs, MOHHAs, METaNInYecKas, BOJAOPOIHAs),
KpUCTAJUINYECKAs] PEIIETKa, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLMALNS, CTENEHb JIHUCCOLMAIUY,
BOJOPOJHBINA TIOKa3aTelb, OKHUCIHMTENb, BOCCTAHOBUTENb, TEIIOBOU 3(ddexT
XUMHYECKON peaKkUrn, CKOPOCTh XUMUYECKON PEAKLINH, XUMAYECKOE PABHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHS SJIEKTPOJIMTHYECKOW IHUCCOLUALMHU, NEPHOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALLECHHS SHEPTUHA NIPU XMMHUYECKUX PEAKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK
XUMHH, MHPOBO33PEHUYECKHE 3HAHWsA, JEXKAaIlME B OCHOBE IMOHWMAaHUSA
OPUYMHHOCTA M CHCTEMHOCTH  XUMHYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPENCTABICHUS O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HaIMOJIEKYJSIPHOM YPOBHSIX; TMPEIACTAaBICHUS O MEXaHW3Max XHMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX W  KUHETHYECKHMX  3aKOHOMEPHOCTIX  HX
IIPOTEKAaHMs, 0 XHUMHYECKOM DPABHOBECHM, PACTBOPAX M JUCIIEPCHBIX CHCTEMAX;
(dakTomornyeckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U O€30MacHOM
UCTIOJIb30BaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUUYECKOU
NEeSTENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHBIX  MOPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIC MPHU3HAKW MOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHSITHUS NPHU
ONMCAaHUHU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHSI MCIOJb30BaTh XWMUYECKYIO CHMBOJIUKY JUISI
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cucremarnueckyro HomeHkIatypy (IUPAC) u TpuBnansHbie Ha3BaHUsS OTACIBHBIX
BEILECTB;

c(OpPMHUPOBAHHOCTb YMEHMSI ONPEAEIATh BAJIEGHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHMSX, BUJI XMMUYECKON CBSI3M (KOBAJICHTHAs,
WOHHAs, METAJUIMYEeCKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPUCTAJUIMUECKON pemeéTrky, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh  yYMEHUH:  KIAcCU(PHUIMPOBATh:  HEOPTaHHYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3JINYHBIM NpU3HAKaM (YUCITY
U COCTaBYy pearupyrolliux BELIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHUCICHHUSI 3JIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aTropa U
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I Kilaccupukanuu
U3Y4YaeMbIX BELIECTB U XUMUYECKUX PEaKIIHil;

c(OpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILLYIO0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c()OPMHUPOBAHHOCTh YMEHHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHUYECKHX JJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPHUOIOB
[lepuonnueckorn  cucremsl .M.  MeHnngeneeBa,  uCNoOJib3ys  MOHSTHUA
«QHEPTeTHYECKHE YPOBHH», «IHEPIETHUECKHE MOAYPOBHM», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HX
coeqMHeHM 1o mnepuogaMm u rpynmnam Ilepumomnueckoin cucremsr J[. U.
MeHeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(OPMHUPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIAacCOB,  IOATBEPKJIATh
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHMMH BEIIECTBAMHU C
NIOMOILBIO YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(hOPMUPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
THX peakUui; peakuuii MOHHOrO oOMEeHa MyTEM COCTaBJICHHUS UX TMOJHBIX U



COKpPAlIEHHBIX  HMOHHBIX  yPAaBHEHHWW;  pEakUuid  TUAPOJIN3a;  peaKuuiu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHMUS);

c(OPMUPOBAHHOCTb YMEHHUS OOBSCHATh 3aKOHOMEPHOCTU IPOTEKAHUs
XUMHUYECKUX PEaAKIMil ¢ y4€TOM HMX HHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XHMMHMUYECKOW peakIUuu B 3aBHCHUMOCTH OT pPa3IMYHBIX
(akTOpoB, a TaKKE XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuHiui Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb XHWMUYECKUE PpPEaKIMH,
JeXallde B OCHOBE MPOMBIILIEHHOTO TMOJYY€HUs CEpPHOW KHUCIOTHI, aMMHAaKa,
o0lue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJICTB; LIEIECOO00OPa3HOCTh
IPUMEHEHHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTb BJIAJECHUS CHUCTEMOM 3HAHUN O METOJaxX HAyYHOI'O
NO3HAHUA SBJICHUM NpUpPOAbl — HaOIIOJIeHUe, H3MEpPEeHHEe, MOIEIUPOBAHUE,
HKCIIEPUMEHT (pealIbHbIN U MBICIEHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHATH 3TH 3HAHUS IPU HKCIIEPUMEHTAJIbHOM HCCIIEI0BAHUH BELIECTB
U Uil OOBSICHEHHs] XHMMUYECKHUX SIBJIICHUH, HUMEIOUIMX MECTO B IPUPOJIE,
PAKTUYECKOH JESITEIbHOCTH YeJIOBEKa U B MIOBCEIHEBHOW KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHMSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSMU M TPEJICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJjiee 0CO3HAHHOTO TTOHUMaHUs MaTepUaIbHOIO €MHCTBA MUPA;

c(OPMUPOBAHHOCTb YMEHHS TPOBOJUTH PACUETBHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJs BEIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHLIEHTPALU»;
Macchl BElIeCTBa WM 00bEMA ra3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOro 3(dekra
peakluny; 3HAYEHHsS BOJOPOJHOIO IOKA3aTesi pacTBOPOB KHUCIOT M LIEJNOYEH ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOJYKTa PEAKIUHU, €CIM OJIHO M3 MCXOJHBIX BEUIECTB JAHO B BUJE PAacTBOpa C
OTpPEICIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT TpHUMECH); JOJMU BBIXOAA MPOJIYKTa PEaKIHH; OOBEMHBIX OTHOLICHHM
ra3os;

c(hOPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TJIAHUPOBATH U MPOBOAMTH
XUMUYECKUH  3KCHepuMeHT  (IpOoBEleHHE  peakuud  HOHHOro  OOMeHa,
NOJATBEPKICHUE KAUECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBK) HWHAUKATOPOB, HW3YYEHUE BIMSIHUSA
pa3iauuHbIX  (PAKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakiuH, pelieHHe
DKCIIEPUMEHTAIBHBIX 3adady 1o TemaMm «Mertamisl» U «Hemeramib») c
coOJI0/IeHnEM MpaBUil O€30MacHOro OOpalleHus ¢ BEUIECTBAMU U JaOOPATOPHBIM
o0opynoBaHueM, (opmMyaupoBaTh LE€Ib HCCIEIOBAHMS, IMPEJICTABIATH B



paznuuHOM Qopme pe3ynbTaThl AKCHEPUMEHTA, AHAIM3UPOBATH M OIEHUBATH HMX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUH: COOII0/IaTh MPaBUJIA TIOJIb30BAHUS XUMUYECKOM
nocyaol u jabopaTopHbIM 000pyJAOBaHUEM, OOpaleHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIIUSMH [0 BBITIOJTHEHUIO J1A0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 1eJIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYJIOBOMH
JEATEIIbHOCTH B LIENSAX COXPAHEHMS] CBOETO 3JI0POBBS, OKPYKAroLel MPUPOIHON
cpenbl M JIOCTMOXKEHHS €€ yCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKMBBIC OPTaHU3MBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIch rmoka3zarens [IJIK;

c(hOPMHPOBAHHOCTh YMEHHUI: OCYIIECTBJIATh IEeJICHANIPABICHHBIM TIOUCK
XUMUYECKON MHMOPMAIH B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoil nudopmanuu, IHTepHeT U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIKIo, iepepadbarsiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABJICHHON y4eOHOI 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KonnyectBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)

Kourpoabnbie IIpakTnyeckue

n/n NMpOrpamMmblI Bcero o0pa3oBaTe/IbHbIE peCypChl

padoThl padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH

IIpenMeT opraHudeckKod XUMUH.
el p but6mmoreka L{OK https://m.edsoo.ru

Bbub6anorexa POIII https://resh.edu.ru

1.1 Teopus cTpoeHHS OPraHUIECKUX 8
coequHennii A. M. bytneposa

Wtoro mo pazneny 8

Paznen 2. YriaeBoaopoansl

[IpenenbHbie yriaeBOogOpOIbl — bu6nmoreka [{OK https://m.edsoo.ru

21 AJIKaHbl, [IUKI0aTKAHbI > bubmuorexa POIII https://resh.edu.ru
29 HenpenenbHbie yraeBoaopoab: 14 1 bu6mmoreka L{OK https://m.edsoo.ru
AJIKCHBI, AJIKAAUCHBI, AJIKUHbI bu6mmorexa POIII https://resh.edu.ru
53 ApomaTndeckue yrieBog0opOoIbl 3 bu6nuoreka [{OK https://m.edsoo.ru
(apeHsr) bubmunorexa POII https://resh.edu.ru
54 [IpupoaHbIE HCTOUHUKHT 4 bub6muoreka LHOK https://m.edsoo.ru
YTJIEBOJIOPOIOB U UX MepepadoTKa bu6mmoreka POIII https://resh.edu.ru
95 l"anorennponsBoHbIE 4 1 bu6mmoreka [{OK https://m.edsoo.ru
YIJIEBOJOPOIOB Bbubmuorexa POIII https://resh.edu.ru
Hroro o pazneny 35

Paznen 3. Kuciopoacoaepskanue opranndeckue coeAMHeHUs

but6mmorexa [{OK https://m.edsoo.ru
bubnuorexa POII https://resh.edu.ru

3.1 Crnuptsl. Genon 11 1



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Ypoku
(AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869
but6mmoreka [{OK https://m.edsoo.ru
bubanorexa POIII https://resh.edu.ru

bubmuoteka I{OK https://m.edsoo.ru
bub6anorexa POIII https://resh.edu.ru

KapOonunpHbie cOeAMHEHUS:

3.2 anpJeruibl U keToHsl. KapboHoBbIe 21 1
KkucioThl. CrioxkHble 3gupsl. JKupsl

3.3 VYrneBobl 9 1

Hroro no pasneny 41

Paznen 4. A3oTcoaeprkaniue oprannyeckne coeJuHEHUs

bubmuoteka [{OK https://m.edsoo.ru
bubaunorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2

Wroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY ISIPHBIE COCIHMHECHUS

51 BricokomonekynsipHbie 6 1 bu6nuoreka L{OK https://m.edsoo.ru
' COCTUHEHUSI Bbub6anorexa POLII https://resh.edu.ru
Hroro no pazneny 6

BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACO O 102 3 5

I[TPOTPAMME


https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpaMmbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u Ilepuoanueckas cucteMa XUMHUYECKHX
anemenTtoB JI. . Menaeneena

Crpoenue BeniectBa. MHOroo6pasue
BCILIECTB

1.2

1.3 XUMHYECKUE PEAKITUN

Utoro no pazneny

Paznen 2. Heoprannueckasi xummusi

2.1 Hemeraymisl

2.2 Mertassl

KoanuyecTBO 4acos

Bcero

11

19

39

31

23

KonTpoJibHbIe
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nunoreka [IOK
https://m.edsoo.ru
bubauorexka POIII
https://resh.edu.ru
bu6nunoreka [IOK
https://m.edsoo.ru
bubauoreka POIII
https://resh.edu.ru
but6mmoreka [{OK
https://m.edsoo.ru
bubmmnoteka POIII
https://resh.edu.ru

but6mmoreka [JOK
https://m.edsoo.ru
bubmmnoteka POIII
https://resh.edu.ru
but6mmoreka [IOK
https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Wtoro no pazneny

Pa3znea 3. Xumus u :KM3HbL

MeToabl MO3HAHUSA B XUMUHU. XUMUA U
JKU3HD

3.1

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

54

102

bu6nunoreka [IOK
https://m.edsoo0.ru

Bbubnuorexa POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne KoanuyecTBo 4acoB

Jlara
B Konrpoas  IIpakTtnue
Tema ypoka usyue

ce  Hble CKHe
ro  paodorsl padoThI

=

~

HUA

[IpenmeTt u
3HAYCHHE
OpraHU4YeCKOU
XUMUU,
MpeACTaBICHUE O
MHOT000pa3uun
OpPTraHUYECKUX
COCTUHEHUN

ONEeKTpOHHOE
CTpOEHHE aTomMa
yriepojia

(ocHOBHOE U
BO30OYXAEHHOE 1
COCTOSIHUS).
Banenrnnie
BO3MOKHOCTH

aToMa yriepoja

XuMuueckasg 1

DJIeKTpOHHbIe HH(poBbIe 00pa3oBaTelbHbIE PeCypChl

[Tpesenranms (MHDPOYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypok (Lludposas
o6ubnmoteka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
organicheskoj-himiil/article Buneoypox: http://school-
collection.edu.ru/ Ypox (SAximacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-organiches -6447217
Buneoypok (MuTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6149/

IIpesenTaums: https://infourok.ru/prezentaciya-po-himii-stroenie-
atoma-ugleroda-klass-271196.html Ypoxk (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220/re-4a9b0f74-e44d-45aa-9acd-e0ead46dacl163
Buneoypok: http://school-collection.edu.ru/ Bugeoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

Buneoypox (MHTEPYPOK):
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https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

CBSI3b B
OpPTaHHYECKUX
COCUHEHUSX.
MexaHU3MBI
o0OpazoBaHMs
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa cBs3ei

Teopust ctpoeHus
OpraHUYECKUX
COeIMHEHU A.
M. bytneposa.

Buaer uzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHA
s1. DNIEKTPOHHBIE
¢ dexTh B
MOJIEKyIax
OpraHUYECKUX
COCIUHEHUH.

IIpencrasnenue o

https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
[Tpesentauuss THO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-
soedineniyah-3998996.html Buneoypox: http://school-collection.edu.ru/
(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-
soedineniiakh-6482959

Buneoypok: http://school-collection.edu.ru/ Bugeoypok
(MuaTepypok):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (Sxmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Ypox (Lludposas
6ubnroTeka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article Ipezentauus (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-
rudzitis-1651623.htmi

Buneoypox: http://school-collection.edu.ru/ Ypoxk (SKmnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525 IlpezenTarnus (MHDOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-
1959959.html Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-
vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

Buneoypok: http://school-collection.edu.ru/ Bugeoypox



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
http://school-collection.edu.ru/
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(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypoxk
(AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
veshchestv-6447504 IIpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147.html

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-
15397825f6cd Ipezenranus (MHOOYPOK):
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-
klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya po_teme Klassifikaciya himicheskih re
akciy v_organicheskoy himii-285796.htm

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-

klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

Buneoypok: http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-
svoystva Ypox (Iludposas 6ubimoteka):https://app.onlineschool-
1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/6151/



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
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Buneoypok: http://school-collection.edu.ru/
Ypok(AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
[Tpezentanuss (MHOOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-alkani-klass-1043265.html Ypoxk (Lludpposas
o6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article

VYpoxk (POII):https://resh.edu.ru/subject/lesson/6151/

Buneoypok: http://school-collection.edu.ru/ ITpesentanus: https://ppt-
online.org/445176 Ypox (Lludposas
6ubaroreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article

Vpox (POII):https://resh.edu.ru/subject/lesson/6151/

Buneoypok: http://school-collection.edu.ru/ Bugeoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
[Mpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-cikloalkani-klass-2250393.html



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
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[Tpesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-vyvod-

molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buaeoypok:
http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

Buneoypok:http://school-collection.edu.ru/
Ypok(AKIIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-
izomeriya-i-fizicheskie-svoystva [ Ipe3enTanust
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypoxk (Lludposas
o6ubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POI):https://resh.edu.ru/subject/lesson/5412/

Vpoxk (AKmacc):https://www.yaklass.ru/p/himija/10-



https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
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XUMUYECKHE
CBOMCTBA
AJIKCHOB.
[IpaBuno
MapkoBHHKOBA

Crioco0k1
MOJIyYEHUSA U
IIPUMEHEHUE
AJIKEHOB

[IpakTuueckas
pabota Ne 1 o
teme "[lonydenne
STHIIEHA U
U3Yy4YEHHE €ro
CBOMCTB"

Pemenue
pacu€THBIX 3aJ1a4
Ha OIpeleIeHue
MOJIEKYJISIPHON
(bopmybI
OpraHUYeCKOro
BEILlECTBA

klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-
svoistva-6892975 Buneoypok:http://school-collection.edu.ru/
[TpezenTarnus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-alkeny-10-klass-5028230.html

VYpoxk (Lludposas 6ubauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5412/

VYpoxk (AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
Bupneoypok: http://school-collection.edu.ru/ ITpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html

VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/5412/

[Tpesenramms (MHD®OYPOK): https://infourok.ru/prezentaciya-na-
temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html Buneoypoxk:
http://school-collection.edu.ru/

VYpoxk (HAxnacc):https://www.yaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-
produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
[TpezenTanusi(MH®OYPOK):https://infourok.ru/konspekt-uroka-po-
himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-
veschestva-klass-3946056.html
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https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
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https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
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AJKaIueHbl:
COINPSKEHHBIE,

H30JIMPOBaHHBIE,
KyMYJIMPOBaHHbIE

. Ocobennocrtu
3JIEKTPOHHOTO
CTPOCHHS

XuMHyeckue
CBOMCTBA
CONPSIKEHHBIX
JINCHOB

Crioco0k1
MOJIYYEHUS U
IIPUMEHEHUE
aJKaJalueHoB

AJKHUHEL:

TOMOJIOTUYECKUN

psn, obmas
(opmyua,

Buneoypox: http://school-collection.edu.ru/ Ypoxk (SKmnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 (Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
svoystv-sopryazhennyh-alkadienov [Ipe3enTanust
(MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludposas
6ubnroTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
svoystv-sopryazhennyh-alkadienov ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (L{udposast
o6ubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-



http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
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CBOMCTBA
AJIKUHOB

KauecTBeHHbIE
peakiuu Ha
TPONHYIO CBSI3b

Crioco0k1
MOJIYYEHUS U
IIPUMEHEHNE
AJIKMHOB.

Permrenue 3agau:

pacy€Tsl 10

klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-
izomeriya-fizicheskie-svoystva-poluchenie IIpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypox ({u¢posas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-
primenenie [Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkini-klass-1243319.html Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

VYpox (Hugposas 6ubnuoreka): https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:
http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox
(Llndposas 6mbamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
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https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article
https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
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YPaBHEHUIO
XUMHUYECKON
peakimn

CucreMaru3anus
1 000011IeHIE
3HAHHUHU 110 TEME

ApEHbI:
TOMOJIOTUYECKUH
psia, obmas
hopmysra,
HOMEHKJIaTypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTPOCHHUE
MOJICKYJT OeH30J1a
U TOJyOJ1a, uX
¢buznyeckue
CBOMCTBa

XUMHUYECKUe
CBOMCTBA apEHOB:
peakuuu
3aMeIEHUs

XUMHUYECKUE
CBOMCTBA apEHOB:

uglevodorody

Pemry EI'O:https://ege.sdamgia.ru/
Buneoypok: http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
poluchenie-i-fizicheskie-svoystva Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4775/

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystva Ypox (IL{ludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/

Buneoypok:http://school-collection.edu.ru/
Vpox (AKmacc):https://www.yaklass.ru/p/himija/10-



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-uglevodorody
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
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https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
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klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-

6912880 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
himicheskie-svoystvaYpok (I{udposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article

Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

Buneoypok: http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il1l/article

VYpox (POIII):https://resh.edu.ru/subject/lesson/4775/

[Ipesenranus (MHD®OYPOK):https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
1540148.html Buneoypoxk: http://school-collection.edu.ru/ Ypok
(Llndposas 6mbamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article

Vpox (AKmacc):https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-

uglevodorody-6892051



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
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[TpezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
o6ubnroTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POI):https://resh.edu.ru/subject/lesson/6148/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-
ugol-i-ego-pererabot/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6148/

[TpesenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
Buneoypok: http://school-collection.edu.ru/ Ypoxk
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
VYpoxk (Lludposas 6ubauoreka):https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6148/

Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

Buneoypok: http://school-collection.edu.ru/



https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://resh.edu.ru/subject/lesson/6148/
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki1/article
https://resh.edu.ru/subject/lesson/6148/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
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https://youtu.be/kKUbebihjhQ

https://youtu.be/dNoxefooPwl

[IpezenTauus (MHOOYPOK):https://infourok.ru/prezentaciya-
galogenproizvodnye-uv-10-klI-5218206.html

Buneoypok: http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/ [Tpe3enTtanus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
obobschenie-znaniy-po-teme-uglevodorodi-447951.html

[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-spirtiklass-298155.html Buneoypoxk: http://school-
collection.edu.ru/ Ypox (AKmacc):https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
metanol-etanol-6569756 Buaeoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-



https://youtu.be/kKUbebihjh0
https://youtu.be/dNoxefooPwI
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
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klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-
stroenie-i-nomenklatura

Ypok (Hudposast 6udimoTteka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4769/

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-
svoystva-spirtov-3-okislenie-spirtov

VYpoxk (Lludposas 6ubmuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4769/

Vpox (AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
odnoatomnykh-spirtov-6579666 Ypox (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/4769/

[TpezenTauus (MHOOYPOK):https://infourok.ru/avtor-goncharov-t-

prezentaciya-po-himii-prostie-efiri-klass-2841335.html Buneoypok:

http://school-
collection.edu.ru/Ypok(®OKCPOPJ1): https://foxford.ru/wiki/himiya/pro



https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
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stye-efiry-epoksidy

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-mnogoatomnie-spirti-3539968.html Buaeoypok:
http://school-collection.edu.ru/ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-
fenolov Ypoxk (Lludposas 6udauoreka):https://app.onlineschool-
1.ru/10-klass/himiya/mnogoatomnye-spirty/article

[Ipesentanus (MHPOYPOK): https://infourok.ru/prezentaciya-po-
himii-klass-po-teme-mnogoatomnie-spirti-3539968.html Bugeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/poluchenie-i-primenenie-spirtov Ypoxk (Lludpoas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

IIpesenTauums: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
1535601.html Buneoypoxk: http://school-collection.edu.ru/ Ypok
(Inudposas 6ubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article Ypok
(POI):https://resh.edu.ru/subject/lesson/5727/

Buneoypok: http://school-collection.edu.ru/
Ypok (Ludppoas 6ubmuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article

Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
6ubroTeka):https://app.onlineschool-1.ru/10-klass/himiya/fenol/article



http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
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[IpakTnueckas
pabora Ne 2.
Pemenue
AKCTIEPUMEHTAIIb
HBIX 3a]1a4 I10
teme "CrupTel U
¢benomnsr"

CucreMaruzanus
1 000011IeHIE
3HAHHUHU 110 TEME

Anpaerunsl u
KCTOHBI:
AIEKTPOHHOE
CTpOCHHE
KapOOHMIBHOM
TpyIIbL;
TOMOJIOTHYECKHE
pAIBI, O0IIIast
opmyura,
H30MEpHs U
HOMEHKJIaTypa

Anpnernansl u
KCTOHBI:
dbuznveckue
CBOMCTBA;
peakiumn
MIPUCOECTUHEHUS

Pemry EI'D:https://ege.sdamgia.ru/
Buneoypok: http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/ ITpe3enTanms
(MH®OYPOK):https://infourok.ru/obobschenie-i-sistematizaciya-
Znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-
raboti-cherez-informacionnie-1648131.html

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-aldegidi-i-ketoni-klass-1535664.html Buneoypok:http://school-
collection.edu.ru/ Ypox(SKmnacc):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-
6777547 Buneoypox (MHTEPYPOK:
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-
izomeriya-nomenklatura Ypoxk (Llugposas
6ubroTeka):https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
ketonyl/article Ypox (POL):https://resh.edu.ru/subject/lesson/4776/

Buneoypok:http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-
ketonov Ypoxk (Lludposas 6udamnorexa):https://app.onlineschool-
1.ru/10-klass/himiya/aldegidy-i-ketony1/article Ypok
(POII):https://resh.edu.ru/subject/lesson/4776/



https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
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Peaknuu
OKHCJICHUS U
KaueCTBEHHBIE
peakimn
aJbIETUI0B U
KETOHOB

Crioco0k1
MOJIy4YEHUS
AJIbACTUI0OB U
KETOHOB

OIHOOCHOBHBIE
npeieabHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTHU
CTPOCHHUSI HX
MOJIEKYJTT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
dbuznveckue
CBOMCTBa

Buneoypok:http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-
svoystva-aldegidov-i-ketonov Ypok
(POLI):https://resh.edu.ru/subject/lesson/4776/

[TpesenTauuss(MH®OYPOK): https://infourok.ru/prezentaciya-po-
himii-aldegidi-i-ketoni-klass-1535664.html Buneoypok: http://school-
collection.edu.ru/ Ypox(P2I1):https://resh.edu.ru/subject/lesson/4776/

[IpesenTanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovie-kisloti-klass-2203040.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKmacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/karbonovye-Kisloty-karboksilnaia-
gruppa-6795067 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kisloty/karbonilnye-
soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonovye-Kkisloty-stroenie-fizicheskie-
svoystva-nomenklatura

VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty/article

Ypoxk (SAKmnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-
gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
Buneoypok:http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
http://school-collection.edu.ru/
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KapOOHOBBIX
KHCIIOT

Tlonsarue o
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VYpoxk (AKmnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-Kisloty-6780279/svoistva-poluchenie-i-primenenie-
nasyshchennykh-odnoosnovnykh-karbonovy -6777549
Buneoypok:http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-
uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
[Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-na-
temu-karbonovye-kisloty-muravinaya-kislota-4545399.htmi
Buneoypok:http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/9-klass/organicheskie-
veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-
83d3-c750a335dadl

[Tpesenranms (MHD®OYPOK):https://infourok.ru/prezentaciya-
vysshie-karbonovye-kisloty-10-klass-5542540.html
Buneoypok:http://school-collection.edu.ru/

[TpezenTaruss (MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-proizvodnye-karbonovyh-Kislot-4034646.html



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
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Buneoypok:https://youtu.be/IDPWDI1JQdUw Buaeoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kisloty/proizvodnye-
karbonovyh-kislot-slozhnye-efiry

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kisloty/poluchenie-i-
primenenie-karbonovyh-kislot

Ypoxk (Ludppoas 6ubnuoreka):https://app.onlineschool-1.ru/10-
klass/himiya/slozhnye-efiry-zhiry/article

Buneoypok: http://school-collection.edu.ru/ ITpesenTanus:
(MH®OYPOK) https://infourok.ru/prezentaciya-po-himii-na-temu-
slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-
4274333.html Ypox (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-
karbonovye-kisloty-6780277

https://youtu.be/e3V6mBICRx8



https://youtu.be/IDPWDIJQdUw
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
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OpPraHUuYeCcKOTo
BEIIIECTBA

[IpakTrueckas
pabota Ne 3.
Pemenue
SKCIEPUMEHTAJIb
HBIX 3aJa4 10
TeMe
"Kap6oHoBebie
KHUCJIOTBI.
CnoxHble

3¢upsr"

Kupsr: ctpoenue,
dbuznveckue u
XHUMHYECKHUE
CBOMCTBA
(Tunponus)

OcobenHocTH
CBOMCTB HUPOB,
coAepKaIIMX
OCTaTKHU
HENpPEIeIIbHBIX
JKAPHBIX KHUCIIOT.
Kups! B npupone
Mpr11a Kak coiu
BBICIIUX

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-

himii-spirtov-aldegidov-i-karbonovyh-Kkislot

Buneoypok:http://school-collection.edu.ru/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-zhiri-1728121.html Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypok
(POI):https://resh.edu.ru/subject/lesson/5952/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-
nahozhdenie-zhirov-v-prirode-3122367.html Bugeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-
himicheskie-svoystva-funktsii-v-organizme

[Ipesenrauus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-milo-klass-841231.html4Busieoypok:



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
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https://youtu.be/2gggOIQfSwc Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5952/

Vpox (AKIJITACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/myla-sms-6876211

Ypoxk (Lludposas 6ubnuoteka): https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article Bugeoypok:
http://school-collection.edu.ru/ ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
geneticheskaya-svyaz-696024.html

[Ipe3enTanuus
(MH®OYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kisloty/primery-zadach-po-
himii-slozhnyh-efirov-i-zhirov

Buneoypok: http://school-collection.edu.ru/ Pemry
EI'D:https://ege.sdamgia.ru/

IIpesentanus :https://infourok.ru/prezentaciya-po-himii-na-temu-
uglevodi-klass-1962863.html Buaeypok:http://school-collection.edu.ru/
VYpoxk (AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov Ypox



https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
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MIPUMEHCHHE.

(POII):https://resh.edu.ru/subject/lesson/6150/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-na-
temu-monosaharidi-3657060.html Ypok
(POII):https://resh.edu.ru/subject/lesson/6150/

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6150/

[TpezenTanuss (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-disaharidi-3128997.html Buneoypok:
https://youtu.be/cpVKIfm7nlk Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
soedineniia-6835083/sakharoza-6841114 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

VYpox (POII):https://resh.edu.ru/subject/lesson/5413/start/150714/
[Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-
himii-polisaharidi-klass-908646.html Ypok
(AKIJTACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-



https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://resh.edu.ru/subject/lesson/6150/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy
https://resh.edu.ru/subject/lesson/6150/
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://youtu.be/cpVKJfm7nlk
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
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AMUHEL
KIaccupuKanus,

klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

Buneoypok: http://school-collection.edu.ru/

Ypok(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
Buneoypok: http://school-collection.edu.ru/ Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/tsellyuloza-iskusstvennye-polimery IIpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-tehnologii-
himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html

Buneoypok: http://school-collection.edu.ru/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-na-
temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-
produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html

Buneoypok: http://school-collection.edu.ru/ Pemry
EI'D:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/

Buneoypok: http://school-collection.edu.ru/ IIpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-



https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/tsellyuloza-iskusstvennye-polimery
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-volokna-iskusstvennie-i-sinteticheskie-3985000.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-teoreticheski-vozmozhnogo-4117208.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
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AMUHOKHUCIIOTBI:
HOMEHKJIaTypa u

aminy-10-klass-4410983.html Ypoxk
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-
ammiaka-nasyshchennye-aminy-6585751 Ypok (L{udposas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva

Buneoypok
(MHTEPYPOK):https://interneturok.ru/subject/chemistry/class/10#
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-
anilin-6851421 Buneoypok: http://school-collection.edu.ru/

VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-
anilin-6851421 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-
aminov [Tpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-anilin-
1290859.html

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-
aminov Buneoypoxk:http://school-collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/
[Ipesenranus (MHDOYPOK):https://infourok.ru/aminokisloti-



https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/subject/chemistry/class/10
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://infourok.ru/prezentaciya-po-teme-anilin-1290859.html
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
https://interneturok.ru/lesson/chemistry/10-klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
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prezentaciya-k-uroku-klass-815105.html Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
amfoternye-soedineniia-6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot Ypoxk (Lludposas 6ubdaunoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belki/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4743/

Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
amfoternye-soedineniia-6853801 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot Ypoxk (Lludposas 6ubanoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belki/article Ypox
(POLI):https://resh.edu.ru/subject/lesson/4743/

Buneoypok: http://school-collection.edu.ru/ ITpe3entanms
(MH®OTI'OPON):https://infourok.ru/prezentaciya_po_himii_na_temu

belki_10_klass-557089.htm Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
znachenie-belkov-6858170 Buneoypok
(MHTENYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/belki Ypox (IL{ludpora
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/4743/



https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
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Buneoypok: http://school-collection.edu.ru/
Ypok(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-
znachenie-belkov-6858170 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/belki Ypok (L{udpoBas
oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/4743/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-geterociklicheskie-soedineniya-2486321.html
Buneoypok: http://school-collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-Kkisloty/ponyatie-o-geterotsiklicheskih-

soedineniyah
VYpoxk (POIII): https://resh.edu.ru/subject/lesson/6296/

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-Kisloty/reshenie-kachestvennyh-zadach-po-
organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
Kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy

Buneoypok:http://school-collection.edu.ru/


http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
https://infourok.ru/prezentaciya-po-himii-na-temu-geterociklicheskie-soedineniya-2486321.html
https://infourok.ru/prezentaciya-po-himii-na-temu-geterociklicheskie-soedineniya-2486321.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
https://resh.edu.ru/subject/lesson/6296/
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-himii
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
http://school-collection.edu.ru/
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Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
Buneoypok:http://school-collection.edu.ru/

[TpezenTarnus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-
3458498.html Ypoxk (SAKnacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-6874539 Ypok
(POIL):https://resh.edu.ru/subject/lesson/6095/

VYpoxk (AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
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prakticheskoe-ispolzovanie-polimerov-6874539

[Ipesenrauus (MHD®OYPOK): https://infourok.ru/prezentaciya-na-
temu-volokna-775635.html

Buneoypok: http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-6874540

ITpesentauus (MHOOYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-
volokon-3014053.html Buneoypoxk: http://school-collection.edu.ru/4

Buneoypok: http://school-collection.edu.ru/



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
http://school-collection.edu.ru/4
http://school-collection.edu.ru/
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[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
587955.html Buneoypox: http://school-collection.edu.ru/ Ypok
(POII):https://resh.edu.ru/subject/lesson/6479/
Ypok(SAKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-
6936621

Ypok (L{udpoas 6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl/article

Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-
atome-d-orbitali-6931775

Buneoypox(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
elementa-po-ego-polozheniiu-v-periodiches -6585752

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-
urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (L{udposas



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
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6ubnmoteka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

Ypok (Ludppoas 6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypok:http://school-collection.edu.ru/

[IpezenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-
periodicheskiy-zakon-klass-2508756.html
Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-
sistema-khimicheskikh-elementov- -6948490

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-teme-
pshe-d-imendeleeva-klass-3247664.html Buaeoypok:http://school-



https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
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collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-
elementov-i-ikh-soedinenii-po-perioda_-6957324

VYpox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
elementa-po-ego-polozheniiu-v-periodiches -6585752

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
282695.html

Buneoypox:http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-
atomov-himicheskih-elementov

VYpox (POIII):https://resh.edu.ru/subject/lesson/6332/

[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Buneoypok:http://school-collection.edu.ru/
VYpox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-
khimicheskoi-sviazi-elektrootritcatelnost-6926170



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
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Buneoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypoxk ¢

Npe3eHTalue

(MH®OYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na_temu
kompleksnye soedineniya 11 klass-589677.htm)

Buneoypox:http://school-collection.edu.ru/

Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-
6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
kristallicheskoi-res -6926176

[Tpesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html Bungeoypok: http://school-
collection.edu.ru/ Ypok(AKimacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-



https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
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dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii Ypoxk (Lludposas
oubmmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypok (POIL):https://resh.edu.ru/subject/lesson/4939/

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html Bungeoypok: http://school-
collection.edu.ru/ Ypox(AKmnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii Ypoxk (L{udposas
6ubnnoreka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypox (POIL):https://resh.edu.ru/subject/lesson/4939/

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-
2507208.html

Peury EI'D:https://ege.sdamgia.ru/ Buneoypoxk:http://school-
collection.edu.ru/

Buneoypok: http://school-collection.edu.ru/ ITpe3entanus



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://infourok.ru/prezentaciya-po-himii-rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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[Tepuoanuecku
1 3aKOH U
[Iepuonnuecka
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XUMUYECKHUX
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.
Mennaeneena',
"CtpoeHnue
BEIIIECTBA.
MHuoroobpasue
BelecT"

Knaccudukamnm

I XUMHUYECKUX
peakiuii B

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

Pemry EI'D:https://ege.sdamgia.ru/

IIpezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html Buaeoypok:http://school-
collection.edu.ru/



https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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HEOPTraHUYECKO
Hu
OPraHUYEeCKOU
XUMHHU. 3aKOH
COXpaHEHUs
Macchl
BCIIECTB; 3aKOH
COXpaHEHHUS U
MpEeBpaICHUS
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XUMHYECKHUX
peaKIusX.
JlabopatopHsblit
ombIT 1
"[IpoBenenue
peaxkuuii
HOHHOTO
oomeHna"

TenmoBrie

a3 dexTh
XAMUYECKHX
pEeaKUunid.
Tepmoxumuuec
KHE YPaBHEHHUS.

Brrancnenus
10 YpaBHEHUSM
XHUMHYECKHX
peaKuuii u
TEPMOXUMHUEC

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
priznakam-6964758 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypox (ILludpoBas
oubnmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-
himicheskih-reakc5/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4938/

VYpox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-
uravneniia-6964761

Pemry EI'D:https://ege.sdamgia.ru/



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
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KUM
YPaBHEHUSM

CxopocTb
XHMHYECKOM
peakiuu, eé
3aBUCHMOCTD
OT pa3JINYHbIX
(bakTopoB.
Karanus n
KaTaJn3aTophbl

T'oMoreunbie u
reTeporeHHbIe
peaxkuuu

[IpakTrueckas
pabota Ne 1 mo
TeMe "Bnusnaue
Pa3ITUIHBIX
¢dbakTopoB Ha
CKOPOCTb
XUMHYECKOM
peakiuu"

O6parumbie 1
HeoOpaTHUMBbIe
peaKIuH.
XHUMHUUECKOE
paBHOBecHe

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html Buneoypoxk:
http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
Ypoxk (Ludpoas 6ubmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article

Buneoypok:http://school-collection.edu.ru/

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-uroka-
himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
3516838.html Buneoypoxk: http://school-collection.edu.ru/

[Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html Buaeoypoxk:
http://school-collection.edu.ru/
Ypok(SAKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-



https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
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Pa3IUYHBIX
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BOJTHBIX
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skorost-reaktcii-6964759 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
VYpox (Hugposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-

Ypoxk(AKimacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypox:
http://school-collection.edu.ru/
VYpoxk(AKimacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-
ph-rastvora-7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena

[IpezenTanus (MHPOYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Bugeoypok:
http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
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Baxwueimme

ph-rastvora-7048767 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-
obmena

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-
pokazatel
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690

Buneoypoxk:http://school-collection.edu.ru/

VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
nemetallov-7164468 [Ipe3enTauus
(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-



https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
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OKHUCJIUTCIIN U
BOCCTAaHOBUTCII
n

MeTton
3JIEKTPOHHOTO
(3MeKTOHHO-
HOHHOTO)
Oanmanca

DIeKTpOIHn3
pacTBOpPOB H
pacIiaBoB
BEIIIECTB

Pemenue 3agag
Pa3JIMYHBIX
THUIIOB

Pemenue 3amau
pa3IuYHBIX
THUIIOB

Cucremarusaig
us 1
00001IeHIE
3HAHUH 10
TeEMe

vosstanovitelnye_reakcii_11_klass-481851.htm Buneoypok: http://school-
collection.edu.ru/ Ypoxk (Lludposas
oubmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
vosstanovitelnye_reakcii_11_klass-481851.htm Buneoypok: http://school-
collection.edu.ru/ Ypoxk (Lludposas
oubmroreka):https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-
vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article

VYpox(AKiacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-
7161829

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy



https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
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"XUMHUYECKHE
peakiuun"

KontponbsHas
pabota 1o Teme
"XHUMHYECKHE
peakiuun"
ITonoxxenue
HEMETAJIJIOB B
[Tepuoauuecko
1 cucteMe
XHUMHYECKHUX
aneMeHTOoB /I.
H. Menneneena
1 0COOEHHOCTH
CTPOEHUS UX
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJIJIOB

AnnoTtponus
HEMETAIIJIOB
(Ha mpumepe
KHCIIOpo/a,
cepsl, pochopa
U yTJepoja)
Bonopon:
HOJy4YeHHE,
dusnueckue u
XUMHUYECKHE

Pemry EI'D:https://ege.sdamgia.ru/

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypok:http://school-collection.edu.ru/
Ypok (Lludposas 6ubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/5939/

[Tpesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypox:http://school-collection.edu.ru/
VYpox (Hugposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/5939/

Buneoypox:http://school-collection.edu.ru/



https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
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CBOICTBA.
I'mapunen
I'amorensr:
HaXO0KJICHUE B
pUpPOJE,
CII0COOBI
MOJIy4eHHUS,
buznueckue u
XUMHUYECKHE
CBOMCTBaA

l'anorenoBonop
OJIbL.
Baxwueiimme
KHCIIOPOACOIEP
Kauue
COEIMHEHUS
rajoreHoB

JlaBoparopHsble
51
MIPOMBITTUICHHBI
€ CIIOCOOBI
MOJIyYEHUS
rajioreHOB.
IIpumenenue
rajIoreHOB U UX
COECIUHEHU.
JlabopatopHsblit
OITBIT 3
"KaduecTBEeHHBI

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

Ypox(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
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€ peaKIuu Ha
HEOPTraHUYECKU
€ MOHBI U
KaTHOH
BOJI0pOIa"
[IpakTrueckas
pabota Ne 4.
Pemenue
SKCTIEPUMEHTAI
BHBIX 3aJ1a4 110
TeMe
"T"anorensr"
Kucnopon:
nabopaTopHble
u
MPOMBIIIICHHbI
€ Coco0bI
MOJIyYEeHHUS,
dusngeckue u
XUMUYECKHE
CBOICTBA.
O30H.
[Ipumenenue
KHUCITIOpOJia U
030Ha

Oxkcuasl 1
MEPOKCHUJIBI
Pemenue 3amau
Ppa3IUYHBIX

Pemry EI'D:https://ege.sdamgia.ru/

Ypoxk(Sxmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-
4e21-afe0-9ebldda3d2b4

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy

[Tpesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
soedineniya-klassi-825447.html



https://ege.sdamgia.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
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54

TUTIOB
Cepa:
HaX0XJ/IEHUE B
npupose,
CrocoObl
MOJTyYeHUs,
dusuueckue u
XUMHUYECKHE
CBOIICTBa

CepoBonopon,
CyJIbpUIBI

Kucnoponcone
pKaiue
COCIMHCHUS
CepBL.
OcobeHHOCTH
CBOMCTB
CEepHOM
KUCJIOTBI
[IpakTrueckas
pabota Ne 5.
Pemenne
SKCTIEPUMEHTAI
BHBIX 3aJ1a4 110
teme "Cepa u
eé
coenuHeHH"

A30T:

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
soedineniya-klassi-825447.html

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/kislorod-sera

Ypoxk (MHOOPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-
podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-
6532221.html

Ypox (MHD®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-
rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-
6532430.html

Pemry EI'O:https://ege.sdamgia.ru/

Buneoypoxk:http://school-collection.edu.ru/


https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/rabochaya-tetrad-dlya-podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://infourok.ru/konspekt-dlya-podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-6532430.html
https://ege.sdamgia.ru/
http://school-collection.edu.ru/

HaxXO0XK/JCHUE B Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

IIpUpPOJE, klass/osnovnye-metally-i-nemetally/azot IIpe3enTanus

CIIOCOOBI (MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-

MOTy4YEHUS, klassi-825492.html

buzndeckue u

XUMHUYECKHE

CBOWCTBA.

AmMHak,

HUTPUIBI

Kucnoponcone

pxKamme . . A

I — [IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-

A30T4. na-temu-azot-i-fosfor-6051540.html Buneoypok:http://school-

OcoBeHHOCTIH 1 collection.edu.ru/

CBOCTE Ypox(AKJIacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
N nemetallov-7269055/nemetally-va-gruppy-7265028

a30THOM

KHUCJIOTBI

IIpumenenue [pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-

a30Ta U €ro na-temu-azot-i-fosfor-6051540.html Buaeoypoxk:http://school-

COEIMHEHMUI. 1 collection.edu.ru/

A30THBIE Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

yIo0peHust nemetallov-7269055/nemetally-va-gruppy-7265028

®docdop:

HaxXO0X/JCHHUE B [Tpesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-

nopupoje, na-temu-azot-i-fosfor-6051540.html Buaeoypoxk:http://school-

CITOCOOBI 1 collection.edu.ru/

MOJTyYCHHUS, Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

buznueckue u nemetallov-7269055/nemetally-va-gruppy-7265028

XUMHNYCCKHUC


https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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CBOWCTBA.
®dochunst u
dochun
Oxkcubl
hocdopa,
docdopcoaepx
arme KUCIOTHI.
Comu
dbocdopuoi
KUCJIOTBI
[Ipumenenue
docdopa u ero
COEIMHEHMUIA.
dochopubie
yaoOpeHust

[IpakTrueckas
pabota Ne 6.
Pemenne
IKCIIEPUMEHTAI
BHBIX 3a]1a4 10
TeMe "A30T u
dochop u ux
coenuHeHH"
Yraepon:
HaXO0XKJI€HUE B
TIPUPOJIE,
AJUTOTPOTTHBIE
MouduKanmm;
dusngeckue u

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html Bungeoypok:http://school-
collection.edu.ru/
Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[Tpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html Buneoypok:http://school-
collection.edu.ru/
Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypox:http://school-collection.edu.ru/
Ypok(SAKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027



https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
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XUMHYECKHE
CBOMCTBA,
NpUMEHEHUE
Oxkcup
yraepona(ll),
OKCH/I
yraepoaa(1V),
yroJibHas
KHCJIOTa U €€
COIH

Pemenue 3amau
Ppa3InYHBIX
THUIIOB
Kpemuuii:
HaXOXKJICHUC B
pUPOJIE,
CII0COOBI
MOJTyYCHHUS,
buznueckue u
XAMHUYECKHE
CBOMCTBaA

Oxkcun
kpemuusi(1V),
KpEeMHHEBast
KHUCJIOTA,
CHJIMKATBHI

[Ipumenenue
KPEMHUS U €Tr0
COECIUHEHU.

[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/
Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

Pemry EI'O:https://ege.sdamgia.ru/

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypoxk:http://school-collection.edu.ru/
Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

[Tpesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypoxk:http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

[pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypok:http://school-collection.edu.ru/



https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
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CrexJio, ero
IIOJIyYEHHE,
BHUBI CTCKJIA

Pemenue 3amau
pa3IUYHBIX
TUIIOB

CucremMaTtusail
us U
00001IeHne
3HAHUM T10
TeMe
"Hemertannsr"

KonTtponbsHas
pabota o Teme
"Hemertasnsr"

Ananmuz
PE3yIBTATOB
KOHTPOJIbHOU
paboThI,
KOPpPEKUHUs
omunboK
ITonoxxenue
METAJLJIOB B
[Tepuoanuecko
1 cucteMe
XUMHYECKHUX
3JIEMCHTOB.
Ocob0eHHOCTH
CTPOCHUS

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

Buneoypok:http://school-collection.edu.ru/
Ypox(SAxmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/metally-obshchie-svoistva-metallov-7183914
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-
smesi-istinnye-rastvory-sposoby-v/elektroliz Ypox (Lludposas
6ubmmoreka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
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JIEKTPOHHBIX
00010U€EK
aTOMOB
METAJIIOB

Ob6ume
dusnueckue
CBOMCTBA
METAJUIOB.
[Ipumenenue
METaJIJIOB B
OBITY 1
TEXHHUKE

CrutaBbl
METaJIIOB.
Kopposus
METaJIJIOB

DIEKTPOXUMUY

€CKUH psf
HaIpsSKEHUN
METAaJJIOB.
OO0mue
CIIOCOOBI
MOJIyYEHUS
METaJIJI0B

Pentenue 3amau

Ppa3INIHbIX
THUIIOB

OO0masa

XapaKTEPUCTUK

Buneoypok :http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/metally-obshchie-svoistva-metallov-7183914
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-
smesi-istinnye-rastvory-sposoby-v/elektroliz Ypoxk (LludpoBas
o6ubmoreka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article

Ypox(POIII):https://resh.edu.ru/subject/lesson/4961/ [Ipe3enTtarius
(MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypok:http://school-collection.edu.ru/

Ypox(POII):https://resh.edu.ru/subject/lesson/4961/ [Tpe3enTarus
(MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypok:http://school-collection.edu.ru/

Pemry EI'D:https://ege.sdamgia.ru/

[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypoxk:



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
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a metaminoB |A-
TPYIIIBI
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XAMHUYECKUX
DJIEMEHTOB.
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KaJTni:
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dusuueckue u
XUMUYCCKHC
CBOMCTBA,
pUMEHEHNE
MIPOCTHIX
BEIIECTB U UX
COCIMHEHUH.
JlaGopaTopHbIii
OIIBIT 4
"B3auMoenCcTB
W€ IIEJIOYHBIX U
IIEJIOYHO3EMET
BHBIX METAJIJIOB
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(BO3MOXKHO
HCIIOJIb30BaHUE
BUJIeOMaTepHal
oB)"

OO0masa
XapaKTePUCTHK
a MCTaJIJIOB

http://school-collection.edu.ru/
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy

[Tpesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypoxk:
http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
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IHA-rpynmbl
[Tepuoanuecko
W CHCTEMBI
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DJIEMEHTOB.
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dusnueckue u
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BEIIECTB U UX
COECIUHEHUN
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buznueckue u
XAMHUYECKHE
CBOMCTBA,
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CBOMCTBaA
OKCHJIA U
THAPOKCH]IA

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916

Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy

[Ipezentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-po-teme-zhestkost-vodi-453702.html
Ypox(AKimacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154

Ypoxk(SAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-
7183916/re-6¢cc74465-dfa5-4f80-9339-a20ef511dc62 I1pe3enTanns
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-
klass-4710727.html

Buneoypoxk:http://school-collection.edu.ru/
Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#
Ypok(POII):https://resh.edu.ru/subject/lesson/4960/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
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AITFOMHUHUS,
TUAPOKCOKOMIT
JICKCHI
AITFOMMHUS, UX
MIpUMEHEHHE.
JlaGopaTopHbIit
OIBIT 5
"B3anMoencTB
ne
TUAPOKCHUJIOB
AIIFOMMHUS U
IIMHKA C
pacTtBopamu
KHUCJIOT U
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Pemenue 3agau
pa3InYHbBIX
THUIIOB

[IpakTrueckas
pabota Ne 7.
Pemenue
SKCTIEPUMEHTAI
BHBIX 33/1a4 10
TeMe
"Mertaibl
TJIABHBIX
noarpynm"
OO0masa
XapaKTEPUCTHK

Pemry EI'D:https://ege.sdamgia.ru/

VYpoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
ekspierimiental-nykh-zadach-po-tiemie-mietally Buneoypox:http://school-
collection.edu.ru/

IIpe3enTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buneoypox:http://school-collection.edu.ru/



https://ege.sdamgia.ru/
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/

84

85

86

a MCTAJIJIOB
MMOOOYHBIX
noarpynn (b-
rpymn)
[Tepuoauuecko
A CUCTEMBI
XHUMHYECKHUX
9JICMEHTOB

dusnyeckue
XHUMHYECKHE
CBOMCTBaA
XpOoMa U ero
COCIUHEHHH,
UX IPUMEHEHUE

Baxnetimme
COCTMHCHUS
Maprasiia.
ITepmanranar
KaJusi, ero
OKHUCJIUTEbHBI
€ CBOMCTBA

dusnueckue u
XUMHUYECKHUE

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

[IpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buaeoypox:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally

Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

[IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buaeoypox:http://school-collection.edu.ru/
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

[Ipe3enTanus
(MHD®OYPOK):https://infourok.ru/material.htmI?mid=35890



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
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CBOMCTBaA
JKele3a U ero
COCIUHCHUH.
[Tomyyenue u
MIPUMEHEHUE
CIIJIaBOB
Kenesa

dusnyeckue u
XHUMHYECKHE
CBOICTBa Meau
u eé
COCIUHCHHI,
WX MPUMEHCHHE

dusznyeckue u
XAMHUYECKHE
CBOMCTBaA
LIMHKA U €r0
COCIUHCHMHI,
1509
MpUMEHEHNE.
I'mapoxcokomn
JIEKCHI IIMHKA.
JlaGopaTopHbIit
OITBIT 5

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(POIII):https://resh.edu.ru/subject/lesson/3534/

[IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Buneoypox:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(SAKimnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

[Ipe3entanus
(MH®OYPOK):https://infourok.ru/material.htmI?mid=35890
Ypoxk(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypok(POII):https://resh.edu.ru/subject/lesson/3534/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
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"KauecTBEHHBI
€ peakiuu Ha
KaTHOHBI
METajIoB"

IIpakTrueckas
pabota Ne 8.
Pemenue
SKCTIEPUMEHTAI
BHBIX 33/1a4 TI0
TEME
"Mertaibl
MO0OOYHBIX
noarpynm"
Pemenue 3agau
pa3IMYHBIX
TUIIOB

O06o061IeH e U
CHCTEMAaTH3aIlH
sl U3YYCHHOTO
Marepuasa 1mo
TeME
"Meramib!"

KontponbHas
pabora 1o Teme
"Meramibt"

Ananms
pe3yabTaToB
KOHTPOJIbHOM
paboThl,

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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KOPPEKILHUs
OIIMOOK

Pons xumuu B
oOecrieueHNH
YCTOWYHBOIO
pa3BuTHUs
YeJIOBCUCCTBA.
ITonsarue o
HAyYHBIX
MeTo1ax
HCCIICIOBaHUS
BCIICCTB

Hayunsie
HPUHLIUIIBI
OpraHu3aluu
XUMHYECKOIO

IMPpOn3BOACTBA.

[IpomelinenH
bI€ CITOCOOBI
MOJTyYeHUS
BayKHEHIITIX
BEIISCTB

XUMHYECKOE
3arpsi3sHEHUE
OKpYXaroIlei
CpeIbl U €T0
MOCJICACTBUS

XUMHS U
3710pOBbE

VYpox (Hudposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvi/article
Ypox(POIII):https://resh.edu.ru/subject/lesson/3514/

Ypok (Lludposas 6ubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpox(PO1II):https://resh.edu.ru/subject/lesson/3514/

Buneoypoxk:http://school-collection.edu.ru/

Buneoypox:http://school-collection.edu.ru/
IIpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-teme-



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
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YeJIoBEKa.
JlekapcTBEHHBI
€ CpeacTBa
XUMUS U,
Ponp xumuu B
obecrieueHNH
MUIIEBOU
0e301acHOCTH

Kocmernuecku
eu
napdromMepHbIe
CpeICTBa.
brerToBas
XUMMUS

XUMHA B

CTPOUTCIILCTBC.

Baxneimnme
CTPOUTEIbHBIE
51
KOHCTPYKIIMOH
HBIE
MaTepHUalIbl

Xumus B
CEITLCKOM
XO3SICTBE.
Opranuueckue
u
MUHEpaIbHbIE
yao0peHus

himiya-ekologiya-zdorove-3157847.html

[pezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypok:http://school-collection.edu.ru/

IIpezenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

Buneoypoxk:http://school-collection.edu.ru/
[Tpezentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

[Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypok:http://school-collection.edu.ru/

[Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

[pezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypok:http://school-collection.edu.ru/

[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html



https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; noxa penaknueii JIlyauna B.B., OG1iiecTBo ¢ orpaHMueHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Axiinoneproe obiectso «M3naTenscTBo
«IIpocBemieHue»

» Xumus, 11 xnace/ Epemun B.B., Ky3pmenko H.E., Jlpo3nos A.A., JIlynun
B.B.; nox penakuueit Jlynuna B.B., OOmiectBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI 1A YUUTEJA

1. Xumus. [Inanupyemslie pe3ynpratel. Cuctema 3a1anuil. 8—9 Kiaccsl:
nocobue aig yuutesne odmeoOpasoar. yupexaenuit / A. A. Kasepuna, P. I'.
Wpanoga, JI. 0. Hob6potun; nox. pen. I'. C. Kosaneroii, O. b. JlorunoBo#. —
M.: [Ipocsemenue. — 2013. — 128 c.

2. Xumus. Tematnueckuit kKoHTposb. 8—9 kimaccol / A. A. Kasepuna, I'. H.
MomnuganoBa, M. I'. Cractuna. — M.: HanimonansHoe o6pa3oBanue, 2022. — 160
c. (®I'OC. TemaTtuueckuii KOHTPOJIB).
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