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

CCCP B.M.AdpanacbeBa r.bpsincka

Annomayusn K paboueii npozpamme
y4eOHOTr0 Kypca «XUMHUSI»

PaGouass mporpamma ydeOHOro mpeaMeTa «XUMHs» 00s3aTeIbHON
peIMETHOW O0JacTH «XHMHS» pa3padoTaHa B COOTBETCTBUHU C IyHKTOM 31.1
®I'OC HOO u peanusyercs 2 roga ¢ 8 mo 9 kiacc.

PaGouass mnporpamma paspabotaHa yuutereM ['paueBoii CeTiaHoM
BHUKTOpOBHOW B COOTBETCTBHHM C TIOJOKEHHEM O pabouyux IMporpaMMax H
OTIpeIeNsIeT OpraHU3aIMI0 00pa30BaATEILHON JEATEILHOCTH YUUTENS B IIKOJIE T10
OTIpEICTIEHHOMY Y4eOHOMY npeomemy «XUMUs».

PaGouast mporpamma yuebrHoco npeomema «xumus» sipnsgerca yactbio OOII
HOO onpenensromeii:

- COJIepKaHUE;

- IUIAaHUpPyeMbIC  pe3yibTaThl  (JTUYHOCTHBIE, METANpEeIMETHBIE U
peIMETHbIE);

- TeMaTHUYECKOe TUIAHUPOBAHUE C Y4eTOM pabouell mporpaMMbl BOCITUTAHUS
1 BO3MOKHOCTBIO HcIoab30Banus DOP/LOP.

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

Hara: 30.08.2023
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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XuUMUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBarenbHOI TPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHO pabouell IporpaMMbl BOCIUTAHUS
U ¢ y4y€TOM KOHICNIMA TPENoJaBaHus ydeOHOTO TmpeamMeTa «XuMHUS» B
oOpa3zoBaTenbHBIX opranu3amnusax Poccuiickoit deaeparumu.

[Iporpamma 1o xuMuu Oa€T MNPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
oOy4yeHHsi, BOCHUTaHUS M PpPAa3BUTHUA OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO
peamera, YCTaHABJIMBAECT 00s3aTeNnbHOE IIPEAMETHOE COJZIEp/KaHMUE,
MIPEyCMATPUBAECT PACHPEACICHUE €ro MO KIaccaM MU CTPYKTYpPHPOBAHHUE 10
paszenaM M TEeMaM IMPOrpaMMbl IO XUMHUHU, OINPENENAECT KOJWYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEpUCTHKU COZIEp/KAHMS, PEKOMEHAYEMYIO
MOCIECIOBATEIBHOCTh ~ M3YUYECHUSI XHMUHA C YY4ETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
0COOCHHOCTEH  00ydYaromuXcsl, OINpeAeNsieT BO3MOXKHOCTU TpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOMU
IporpamMMbl HaA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3ynbTraraM oOOy4eHHs] XMMUU Ha YPOBHE €€ N3ydeHus IpeAMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENbHOM JEATEIbHOCTH OO0YyYaromerocss MO OCBOCHHIO
y4eOHOTO Co/IepKaHUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PEHUS
oOyyaromierocsi, €ro NnpeicTaBiIeHUl O MaTepuaIbHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (PopMUpPYEMblE XUMHUEW MPEICTABICHUS O B3aUMONPEBPALLECHUIX
DHEPTUU W 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBOM U KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yyenune xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEH JJII  CaMOpa3BUTUSA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOyyJaronmmxcsi, HaBBIKOB HX CAMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NESITEITHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IrPaMOTHOCTH OOYYAIOIINXCS;



croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOIHYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHUs B OOyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIELU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SIBISIETCS  MEJaroruyecku
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHME OOYYArOUIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMUU W HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX [OHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHHs MPOTrpaMMbl IO XUMHUH CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO moaxoaa K e€ m3ydeHuro. CopeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHATHI O XUMUYECKON
peakuuu. OOe 3THU CHCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHILY
NIOCJIEOBATENIBHOTO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKUX MPEICTABICHUI
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUN 00 JIEKTPOJUTUYECKON JOHCCOLUMAlUU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHHMS PACCMAaTPUBAIOTCS HA OCHOBE OAMIHUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyroMy, BbIIOJHSA (PYHKIIMHU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN MPAKTHYECKOr0 MPUMEHEHHS ¥ TIOJIyYEHHS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEICTABIICHUS O XMMUYECKOM COCTABISIONIECH HaydYHOW KapTUHBI MUpPA B JIOTHKE
e€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. V3yuyeHue XuMUU NMPOUCXOAUT C NPUBJICUYECHHEM 3HAHUU W3
paHee M3y4YEeHHBIX Y4EOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 5—7
Kyacce» U «Pusuka. 7 Kinacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAMT (HOPMHUPOBAHME 3HAHMA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIBHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1a4a
y4eOHOTO TpeJMETa COCTOUT B ()OPMHUPOBAHUU CUCTEMbI XUMHYECKUX 3HAHUN —
BaOKHEHUITNX (PAKTOB, MOHIATHM, 3aKOHOB M TEOPETHUUYECKUX MOJTO0KEHUMN, JOCTYTHBIX
000011IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAYKH, B MPUOOILEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHHUH BEIICCTB U XUMHUYECKUX PEaKINil, B
dbopMHpOBaHUY U PA3BUTHU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENHLHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIbHOCTH, OCBOEHUHU MPABUI
0e30macHOro o0paIieHus ¢ BeIEeCTBAMU B TTOBCETHEBHOM JKU3HHU.

[Tpn mM3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs BaXKHOE
3HAa4YCHHE MPUOOPENTH TaKKe LeJH, KaK:

— (dopMupoOBaHHE HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOe TMPUOOIICHHE
oOyyJaronuxcsi K CaMOCTOSATEIbHON ITO3HABATEIbHOM JI€ATEIbHOCTH, HAy4YHbBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUid, CIOCOOCTBYIONIUX TPHUOOPETEHUIO 00YyYatOIUMHUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUIOB JACATCIBHOCTH;

— ((dopmupoBanue oOmEeH (QYHKIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHH OOBSICHITH M OIICHUBATH SIBJICHUS
OKpY’KAlOIIer0 MHpa, WCIOJb3ys 3HAHUS W OIBIT, MOJYYCHHBIE MPU H3yUYECHUU
XUMUH, IPUMEHSTh UX TPU PEIICHUH TPOOJIEM B MIOBCETHEBHON YKU3HU U TPYA0BON
NEeSTENHHOCTH;

— ¢QopmupoBanue y O0OydyaroUmMxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSl TEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECCKU
1IEJIeCO00pa3HOr0 TMOBENEHUS B OBITY W TPYIOBOM NEATETRHOCTH B IEISAX
COXPAHEHUs CBOETO 370POBbs M OKPYKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYy4YEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWIS U HAMPaBICHHOCTH JaIbHEUIIETO
0o0yueHusl.

OO11ee Yrco 4acoB, OTBEIEHHBIX ISl U3yUYEHUSI XUMUHU HA yPOBHE OCHOBHOTO
oOmero oOpa3oBanus, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezen0), B 9 kmacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC
IlepBoHayajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Posb XMMUUM B )KU3HHU YEJIOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3NMUYECKHE CBOWMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax IMO3HAHMS B XUMHUU. UKCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI W MOJEKYJBl. XHUMHUYECKUE BIeMEHTbl. CHMBOJIBI XUMHYECKHX
sreMeHTOB. IIpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyiia. BareHTHOCT aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSAHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast oJisi XUMMHUYECKOTO JIEMEHTA B COCIMHEHUH.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCMHEHUIA.

PU3UYECKUE U XUMHUYECKHUE SIBIICHUSI. XUMUUYECKasA peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarms
XUMHUUYECKUX PEAKIUM (COCTMHEHMS, Pa3I0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCY0H, IpaBUjaMu paboThl B JaOOpaTOPUHU H
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM O00OPYIOBAaHUEM, U3YUYCHUE U OMKCAHUE
bu3UYECKNX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
busnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHHWE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAIIUSI BOJABI) U XUMHYECKUX (TOpPEHHE CBEUH, NMPOKAJIWBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHNUH, HAOII0ICHUE U
OTMHUCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paszioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3lioxKEHUE TUIPOKCUIA
menu (1) mpu HarpeBaHuM, B3aMMOICCTBHE Kele3a ¢ pactBopoM cos meau (11),
H3YUYEHHE CIIOCOOOB pa3/ICICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (pribTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeIeHUEe OYHNCTKU MOBAPEHHON
coiv, HaOJIOJIGHWE W  ONHCaHWE  PE3yJbTAaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3JaHHE MOJICJIE MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucmopoa — ajemMeHT u mpocToe
BelecTBO. HaxoxkzaeHue kuciopona B mpupone, (U3MYECKUE U XUMHUUYECKHUE
cBorictBa (peakiuu ropenus). Oxcupabl. IIpumenenune kuciopona. CrocoObl
MOJIyYeHUs] KHUCIIOpoJa B Ja0OpaTOpUd U MPOMBINUICHHOCTH. Kpyroropor
KHCJIOpoaa B ipupojie. O30H — ajutoTpornHas MoAu(puKaIus KUCIOpoa.



TemnoBoii 3¢ ¢heKkT XUMHUECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKME peakuuu. TOoIMBO: yroinb M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWUJIEHHE MapHUKOBOI0 3(pdekra, pazpylieHne 030HOBOTO CIIOSI.

Bonxopon —snemeHT u npocroe BemecTBo. Haxoxnenue Bonopoaa B Ipupoae,
(bu3nUecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoyueHus. Kucnorsl
Y COJIH.

MounsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHECHUSM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pactBoputTenb. PacTtBophl.
HacpbllieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J BEIEeCTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABL. OCHOBAHUS.
Posib pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopot BoAbl B IPUPOE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  cozeoOpa3yiomue  (OCHOBHBIE, KHUCJIOTHbIE, aM@OTEepHbIE) U
HecosieoOpasyromue. HomeHknatypa okcuaoB. Pusnueckue M XHUMHYECKUE
cBomcTBa OKCHAOB. [losrydeHre OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHoBaHWM: IENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkinarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonyueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucioT. Ouznueckue u
XMMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOcTm MmertamnoB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Comu. Homenknarypa cosieil. uzndeckue u XMMHUYECKHE CBOWMCTBA COJIEH.
ITony4enue coiei.

['eHeTnueckas CBs3b MEXK1Y KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECIICHUE COJIEPKAHUS KUCIIOPOJa B BO3AYyX€, IOJNyYEHHUE,
coOupaHue, pacro3HaBaHWE€ M U3yYEHHE CBOMCTB KHUCJIOPOJa, HaOII0JeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HMKHOBEHUS U
peKpalnieHus TopeHus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOWCTB, TMOJIy4YeHHE, COOMpaHWE, paACMO3HABAHME W HW3YUYCHUE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/ielicTeue Bojgopoaa ¢ okcuaom meau (1) (BozmoxxHo
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOIEHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEN pacTBOPEHMsI BEIIECTB C PA3IMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIICHHE PACTBOPOB C ONPENEIEHHOW MACCOBOM AOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOABI C MeTaUIaMH (HATPUEM U
KanbleM) (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEPHANIOB), HCCIEAOBaHHUE
00pa31oB HEOPraHUYECKHUX BEUIECTB PA3IMUHbIX KJIaCCOB, HAOIIOIEHUE U3MEHEHUS
OKPACKH MHIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3YUEHNE B3aNMOACHCTBUSA



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KMUCIOT C METajulaMu, peaKkiu
HEUTPpAIM3ALMHY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 pacTBOpPa COJIU, PEIIECHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«BaxHenure KJ1acCbl HEOPraHUUYECKUX COCTUMHEHU.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
diemeHToB JI. WU. MenaeneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OxkucINTEeTbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU

[lepBbie TOMBITKM KIACCU(DUKAIMKM XUMUYECKUX dieMeHToB. [loHsiTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM()OTEPHBIE OKCUIbI
Y TUIPOKCUBI.

[Iepuonnueckuit 3akoH. llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. Koporkonepuoanas u JyimHHONIepuoaHas ¢popmbl [leprogndeckoit
cucreMbl xumuuyeckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyImsl.
DuU3NYECKNUN CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBLI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XMMHYECKMX 3JIEMEHTOB
Ilepuonnueckonn cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XMUMHUYECKOIO
3JIEMEHTA 10 €ro noJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U HEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB I pa3BUTHs Hayku W InpakTtukd. [[. M. MenneneeB — yd€HbIi U
TpaXKJaHMH.

Xumuyeckass cBs3b. KoBalieHTHast (MOJIsIpHAsT W HEMOJISIpHAs))  CBS3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAas CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipornecchl OkucaeHns U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4eHUE O0pa3LoB BELIECTB METANIOB M HEMETAIOB, B3aUMOJIEHCTBHE
TUIpPOKCUAA LHMHKA C pacTBOPaMHM KHMCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiiuu pazioKeHUs], COCUHEHUS).

Mexcnpeomemuvie ceéa3u

Peanuzanus MexnpenIMeTHbIX CBA3€M NPU U3YYCHUM XUMHM B 8 KJacce
OCYIIECTBJISICTCS. 4epe3 HCMOJIb30BAHHE KaK OOIIHUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK WU TMOHATUM, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO1ue ecTecTBEHHO--HAYYHBIC MTOHITHS: HAY4YHBIN (PaKkT, TUIIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHHTE3, KilacCuUKaMs, NEePUOAUIHOCTh, HAOIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: MaTepus, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj, BELIECTBO, TEJIO, 00BEM,
arperaTHOe€ COCTOSIHME BEIECTBA, Ta3, (PU3NYECKHE BEIUYUHBI, E€IUHULBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC
BemecTBo U XMUMH4YeCKasi peaKus

[lepnoanueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUHM CBOWCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAIHS, KANbLUA U UX COETUHECHAN
B COOTBETCTBMM C IIOJIO)KEHUEM DJJeMEHTOB B llepuomnueckon cucreme u
CTPOCHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBSA3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYCCKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklyid MO pa3IuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(PdeKTy, IMo
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHE O TOMOT€HHBIX M TeTEPOTCHHBIX
peakuusx. llonarue o karammse. [lonsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOUIME HAa CKOPOCTh XHMHYECKOW PEAaKUUMU U TIOJOKEHUE XUMHUUYECKOTO

paBHOBECHSI.
OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOMN peaxKuum. CocraBnenue YPaBHEHUM

OKHUCIUTCIBbHO--BOCCTAaHOBHUTCIIBHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHHCM  MCTOAa
SJICKTPOHHOTO Oajanca.



Teopus 3JIEKTPOIUTUYECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M IUCCOLMALMU BEILIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHU4eckoil cBsizu. CteneHs auccouranuu. CUIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkiii MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHUI 00 3JEKTPOJUTUUECKON TUCCOLUALIUN.
KauecTBeHHbIe peaknnu Ha HOHBL. [IOHATHE O TMIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HEMeTauioB (Tpadura M anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JCHCTBUS  pa3iNUyHBIX  (PAKTOPOB, MCCIEIOBAHHUE  BIEKTPOIPOBOIHOCTHU
pacTBOpPOB BELIECTB, IPOLIECCA TUCCOLUALIMU KUCIIOT, HIEJI0UYEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAJIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOMINX
OPU3HAKK TNPOTEKAHMs] peakuil HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BbIJIEJICHHE Ta3a, OO0pa30oBaHME BOJIbI), ONBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuid (FOpeHHe, peakuuu pa3iioKeHUs,
COCIMHEHMSI), pAClIO3HABAaHWUE  HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKLIUN HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTaibl 1 MX COeJMHEHH S

OOmas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMepeE XJlopa (B3auMoeiicTBrE
C MeTaJulaMM, HeMeTalaMH, wLenoyamu). Xiaopooaopod. CossiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JlelicTBue xyopa U
XJIOPOBOAOPOJA HA OPTAHU3M YeoBeKa. BaxxHenme XJI0puasl U UX HAX0XKICHUE B
IIPUpPOJIE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTeNneHUu okucieHus. CtpoeHue U (U3MUECKUE CBOWCTBA
IPOCTBIX BEUIECTB — KHCIOPOJa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMHN KUCIOPOIa
U cepel. XuMUUeckue cBoicTBa ceprl. CepoBOIOPOJ, CTpOCHUE, PU3UYECKHE U
XUMUYECKUE cBOMCTBA. OKCHIABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKre U XMMUYECKUe CBOMCTBA (001Me KaK MPEeACTaBUTEINS
KJlacca KUCJIOT M crneuuduueckue). XUMHUECKHE PEeaklMH, JIeKallue B OCHOBE
MIPOMBITINICHHOTO CTOoco0a TOMY4YeHUsI CEpHON KHUCIOTHL. [IpumeHeHue cepHOM
KUCIOThl. CONMU CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakius Ha Cylb(aT-HoH.
Haxoxnenue ceppl U €€ COEIMHEHUH B NpUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalolleld Cpelbl COCOUHEHUSMH cepbl (KUCIOTHBIE JOXKAW, 3arps3HEHHE
BO3/TyXa U BOJOEMOB), CITIOCOOBI €T0 MPETIOTBPAIICHHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
busnueckre 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3nyuecKre U XMMUYECKHUE CBOMCTBA, MOJydyeHue U npuMeHenue. Colu aMMOHMS,
ux QU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ MOJydeHHE, (PU3MYECKUE U XUMHUYECKUE
cBOiicTBa (0OlIME KaK TMPEACTaBUTENs Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, amIOTPONHBIE
momudukanuu docdopa, Guznyeckue u xumuieckue cporictBa. Oxcun dochopa
(V) u dochopHas kucimora, PU3NICCKUE W XUMHUYCCKUE CBOMCTBA, MOJydYCHUE.
Hcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YA00PEHHUIA.

Oo6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO1, ATUIOTPOIHbIE MOU(HUKALIUY,
pacrnpocTpaHeHHe B NMpupoje, Gpusnueckue 1 XUMUYECKUe CBOMCTBA. AncopOuus.
Kpyrosopor yrinepona B mnpupoxae. Okcuabl yriepona, ux (U3HYECKUE U
XUMHYECKHE CBOMCTBa, JEHCTBHE Ha JKMUBBIE OPraHU3MBI, TMOIy4YCHHE U
NpUMEHEHHEe. DKOJOTHYECKUEe TPOOIeMbl, CBsA3aHHbIE ¢ okcuaoM yriaepona (1V),
TUIO0TE3a TJIOOAIBHOIO MOTEIJIEHUS! KIMMaTta, MapHUKOBBIA 3(@dexT. YroapHas
KHCIIOTa U e€ conM, UX (Pu3MdecKkue M XUMUYECKHE CBOWCTBA, MOJYYCHHE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETTLCKOM XO35HCTBE.

[TepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSAX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KACIIOTA).
[TpupogHbie HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HEDTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OenKax, yrieBojax — U ux
pojiM B JKM3HM UeJoBeKa. MarepuanbHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero @usnueckue ¢ XHUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHeHue. CoeuHeHUs KpeMHHUs B ipupojie. O01ire npeicraBieHus 00 OKCuIe
kpemaust (IV) u kxpemaueBoit kuciaote. CHWIMKATHI, UX UCMOJb30BaHUE B OBITY, B
IPOMBIIIVIEHHOCTH. BakHelire cTpouTeNbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IlpoOiieMbl  0€30macHOrO  MCITOIL30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBEICHUE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIOICHHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NIECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOoB M HUX COEIWHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
03HAaKOMJIEHHE ¢ 00pa3liaMy XJIOPUJIOB (TaJIOr€HUI0B), 03HAKOMIJICHHE C 00pa3liaMu
ceppl M €€ COEQUHEHUSMHU (BO3MOXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHNEe Tpolecca 00yrIMBaHuUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHCIIOThI, U3YYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHUE KaueCTBEHHON peaKIny Ha Cyab(}aT-uoH U HAOIOICHHE TTPU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBAMH a30Ta, gocdopa U uUx
COEIMHEHMM (BO3MOYXKHO HCIIOIb30BaHUE BUJIEOMATEPHUATIOB), 00Opa3aMu a30THBIX
u (dochopHbIX ynoOpeHul, moiayueHue, coOupaHue, pacrio3HaBaHUE M U3y4YEHUE
CBOWMCTB aMMHaKa, MNPOBEACHHE KAaYECTBECHHBIX pPEAKIUd HAa HOH aMMOHHUS U
dochaT-noH W WU3yuEHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHILICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YyUYEHHE MOJIeJIel KpPUCTAUIMYECKUX pemEToK anmMasa,
rpaduta, (QyiepeHa, O3HAKOMJICHHE C MPOLECCOM aJcopOlru pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyYEHHUE,
coOupaHue, paclio3HaBaHUE M M3Y4YEHUE CBOWMCTB YTJIEKUCIOTO rasa, MpoBeJeHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U W3YUYCHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TNPOAYKIHEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHelmume HeMeTaulbl U UX
COEIMHECHUSD.

MeTasuibl 4 MX COCTMHEHMSI

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayuindeckasi CBs3b U
METAJUIMYECKas] ~ KpUCTA/NIMUecKass  pem€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpsDKeHUH MeTauioB. u3nueckne U XMMHYECKHE CBOMCTBAa MeTaiioB. OO0mme
crocoObl moiyyeHus: MeTtawioB. [loHsTHE O KOPpPO3MHM METANIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. Cruiassl (CTallb, UyT'yH, TIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[llenounsle MeTasbl: nonoxeHue B llepuoguueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpo€HHME MX aTOMOB, HAaXOXJEHUE B NPUPOJE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U Kamus). OKCUIbl U
TUJAPOKCUABI HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCAMHEHNH.

[IlenouyHO3eMeENbHBIE METAUIBI MAarHUM W KaJIbLUUW: TOJIO)KEHUE B
[Tepnoguueckont cucreme xumuueckux 3semeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupoac. OU3nueckne U XMMUYECKUE CBOMCTBA MArHUS U



KaJblusl. Baxkueiiiue coeAMHEHUs KJIbIUs (OKCUJ, TUIPOKCHU/I, comn). ZKECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHCHHUSI.

AmroMuHUN: TIoJiokeHue B [lepnoanueckoi cucteMe XMMUYECKUX 2JIEMEHTOB
J. . MenneneeBa, CTpoeHHUE aToma, HaxOxXAeHHUE B Ipupone. Pusuyeckue U
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJIA U THIPOKCH]IA
ATIOMUHUSL.

Keneso: nmonoxenue B [lepruoandyeckoit cUCTEME XUMHUYECKUX AJIEMEHTOB /I,
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THIAPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOWCTBaMH, M3YYEHHE PE3YyJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJOM (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MATHUs, KaJIbIUs, aJJFOMUHUS, ITUHKA, yKene3a (I1)
u xenesa (1), menu (Il), HaOmroneHne M omucaHue MPOIECCOB OKpaIlMBaHUS
IJJaMEHU MOHAMU HATpusl, Kalus U Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHUS U
rUAPOKCUA IMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 Mo TeMme «BaxHelmue
METaJUIbl U KX COCTUHEHUS».

XuMus U OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HM 4YeJOBEKa. bezomacHoe
UCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinpb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYKarIleh cpeabl (MpeaenabHas 0MmyCTUMAast
KOHLEHTpalus BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJ0ruyecKux
mpooIeM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpasIloB MaTepuUajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mexcnpeomemuvie ceéa3u

Peanuzanus MexnpenMeTHbIX CBA3€M NpU U3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK WU TMOHATUM, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KIacCUPUKalUi, TMEePUOJAUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIelb, SBICHUE, MAPHUKOBBIN
3 deKT, TEXHOTIOTUsI, MaTEPHUAITBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
paiOaKTUBHOCTb, MOJICKYJIa, AIEKTPUYCCKUM 3aps, IPOBOTHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIUYECKAs
peméTKa, CIUIaBbl, (PU3MYECKUE BEIMYWHBI, SIUHUIIBI M3MEPCHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorus: dotocunres, npixanuwe, Omocdepa, dKOCHUCTEMA, MHHEPATHHBIC
yI00pEHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE TIOPO/IbI, TOJE3HbIC
WCKOIIaeMbIE, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IMPOTPaAaMMBbI OCHOBHOTO  OOIIETO
0o0pa3oBaHMsl JOCTHTAIOTCS B X0J€¢ OOYy4YeHHS XMMHUU B C€AMHCTBE Y4YEOHOU U
BOCIIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUICKHUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMH B
o0lllecTBE TMpaBWIaMU M HOPMaMu TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIn4HOCTHBIE ~ pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYarolUXCs
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpeHue OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHUSA

LIEHHOCTHOI'0 OTHOILICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(popmaIruen o
MEPEJOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPasKIAHCKOT0 BOCTIMTAHUSA:

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NIOJIE3HOM,  YYEOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHJAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHLHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIU B MPOIIECCE ITOU yUeOHOM IeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJCHHWE M TMOCTYNKH CBOMX TOBApHIICH C MO3ULMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI MOCTYIKOB;

3) IEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIvu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPEIOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAlPABJICHHBIC HA TOJIyYEeHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATENbCKON KYyJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSTENIbHONM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO U IO03HAHHIO, JH0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH M YPOBHS OOyYEHHs B
JanbHEHIIeM;

4) popMHpPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
YBaXEHUE K TPYAY U pe3ysibTaTaM TPYI0BOM NEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEeAMETHbIX 3HAaHUM 1O  XMMHH, OCO3HAHHBIA  BBIOOP
UH/IMBUIyAJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeIHON NpodhecCUOHANBHON ACSITEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOTHYECKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLIEHHE K MPUPOIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHHE IIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYecKoMy U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOACHMUS
npaBuJ 6€30MaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YUEHUH XUMHUHU, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TJ00ANbHOTO  XapakTepa
HKOJIOTUYECKUX NpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbLHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pE3yJbTaTOB BBIAEIAIOT 3HAYUMBbIE IS
(opMupOBaHUs MUPOBO33pEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOPUsl, TPUHLIHII,
runore3a, (axkT, cucTemMa, MPOLECC, 3SKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEIIOCTHON



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.
Ilo3naBaTebHbIe YHUBEPCATbHBIE YUeOHbIe 1eiicTBUS
ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TMPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKU, yCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMU TOHSTUSIMH), UCIOJb30BAThH
TIOHATHS JIJIS1 OOBSICHEHUS OTIACIBHBIX (PAKTOB W SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeETaInpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiiCcTBUA:

YMEHUE HCIOIh30BaTh IMOCTABICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, & TAKXKE B KAYECTBE OCHOBBI [Tl POPMUPOBAHUS TUITOTE3HI TIO POBEPKE
MPABUILHOCTH BBHICKA3bIBAEMBIX CYK/ICHHIA;

NpUOOpPETEHHE ONbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU M MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OPMYIUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MpojIeNIaHHOM padoTe.

PaGora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUJOB U (HOPM MPEACTABICHUS, OIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jiu4yHble METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX [JISi BBIMOTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JlaCTH  MCHOJIb30BaHUsI  MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OPMY MpEeACTaBICHUS HHPOPMALUUA U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JharpaMMami,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIEH MPUPOIHOU
cpensl.

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:
yMEHUS 33J1aBaTh BOIPOCHI (B X0JI€ IUANIOTa U (WJIM) TUCKYCCUHU) IO CYIIECTBY
o0cyxkmaeMoil  TeMmbl, (QOpMYyIUpPOBaTH CBOM MPEAJIONKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MTPEJJIOKEHHOM 3a]1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIHHOM
NEeSATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
pEe3yAbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a00paToOpHOIl pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JICITENIBHOCTH TNPU  PEUICHUU
BO3ZHUKAIOIIMX NpoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBaHUS
no3unuii (00CyX aeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOU paOOTHI U APYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
JesITeNIbHOCTh, BbIOUpaTh Hanbosee 3 PEeKTUBHbBIE CIIOCOOBI PeIIeHUsI yUeOHBIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPU  BBINOJIHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PeaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MPEIJiaraeMbl€ B YCIOBUU 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCcTBUN, crnenuPudeckue I TpeAMETHOW obmacth  «XUMHS», BHUIBI
NEATENIbHOCTH IO  MOJYYEHHI0 HOBOIO  3HAHUS, €ro  HWHTEpIpeTaluu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y oOydenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAaKUUU Pa3JIOKEHUs, PpEaKUUu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AJIpO aToMa, SJIEKTPOHHBIN CII0I aTOMa, aTOMHAasi OpOUTallb, paANyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJs BEIIEeCTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUUYECKYIHD CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX IMOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymma (A-rpymmna)» u «modounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apAJl SApa, OOLIEE YUCIIO IEKTPOHOB U
pacnpeiesIeHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKLMH
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsl ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU IPOTEKAaHUS XUMHUYECKUX MPEBpPALIECHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO JJieMeHTa 1o ¢GopMyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHHUIO
XUMHYECKOU pEeaKInu;

IPUMEHATH OCHOBHBIE ONEPALIH MBICIIUTEILHOMN 1€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHCTeMATH3aIuio, KIIacCU(PHUKAIHUIO,
BBISIBJICHUE NPUYUHHO--CJIEACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS! CBOWCTB
BEIIECTB M XHMHMUYECKMX pEaKIMi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIEIOBATH MPaBUIIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyJ0OBaHMEM, a Takxke ImpaBuiaM oOOpallleHHs C BeEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBINOJHEHUIO Ja0OpPATOPHBIX
XUMHYECKUX OTBITOB MO TMOTYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMNPEIEIEHHOM
MacCcoOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U INPOBOAMTH
XUMHUYECKUE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C MTOMOILbIO MHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U JpyTue).

K koH1ly oOyueHus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPUIIATEILHOCTh, CTCIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (xoBajeHTHas, WOHHAs,
MeTaJlITn4YecKas ), KpucTaIndeckas peneTka, Koppo3usi METAJIOB, CIIABBI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAEIBbHO JOMYyCTUMAas KOHILICHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (hOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3M (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COCAWHEHUH, TUI KPHUCTAJUIMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHHME: OINKCHIBATH W XAPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabHIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsin  Anapa, oOIlee YUCIO DBJIEKTPOHOB U paclpeiesieHue HX [0
ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCJAMHEHUHN B Ipeaenax MaJIbIX MEPUOAOB U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPTaHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNHCAHUE
MPUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUHM COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISITh YPABHEHUSI DBJICKTPOJIUTUUYECKON JHUCCOIMALIMK  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInid;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIIECTB,
MacCOBYIO JIOJII0O XHUMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOM MOCYA0H 1 1a00paTOpHBIM
o0opyJoBaHMEM, a TakKe IMpaBuia oOOpalleHusl C BEIIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpPATOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKucioro rasza);

MPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IUYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM ITyTEM XJIOpHI-, OpOMUA-, HWOAWI-,
KapOonart-, docdar-, cunaukar-, cyiabdar-, TUAPOKCHUII-MOHBI, KAaTHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN I€ITeTbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNe, CHCTEMATH3aIINIO0, BBISIBIICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIT M3yYCHHsI CBOWCTB BEIICCTB U XMMHYCCKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METO/ABl TO3HAaHUS — HaOII0ICHNE,
W3MEpPEHHEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaTbHbIM U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM (pPpOBbIE)
KonTtpoibHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 but6mmoreka [IOK
' MPAKTUYECKOU IEeATEIbHOCTH https://m.edsoo.ru/7f41837c
4eJIoBEKa
192 BertectBa 1 xuMudeckue 15 1 bubnuoreka [JOK
' peakiuu https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20

Pa3nes 2. BaskHelimne npeAcTaBUTeIM HEOPraHUYECKUX BelleCTB

21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka IIOK
' 00 oKkcHIax https://m.edso00.ru/7f41837¢c
59 Boaopoa.llonsitue o kucnorax 3 1 but6mmoreka [IOK
' U COJSIX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnunoreka [IOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJ1aCChI bubnuorexa [JOK
2.4 . 11 1 1
HEOPTraHUYECKUX COEAUHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasueny 30

Paznea 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xummueckux 3jaemMeHToB /I. U. Menneneea. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIHH


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepronnueckuii 3aKOH U
[Tepronnueckas cucrema

3.1 XUMHAYecKuX daeMeHToB Jl. U.
Mennene-eBa. CTpoeHue
aToma

XuUMH4YECKasa CBA3b.
3.2 OKHUCIINUTEIBLHO-
BOCCTaHOBUTEIIbHBIE PEAKIIMHI

Hroro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bubnuorexa [JOK
https://m.edso0.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nunoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne i/

Paznen 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

BemecTtBo M XMMHYECKHE PeaKIHU
[ToBTOpenue u yriyoiaeHue 3HaHUH
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DNEKTPOIUTHYECKAs JUCCOLUALUS.
XUMHUYECKUE PEAKIIUU B PaCTBOPAX

Hroro no paszaeny

Pa3znen 2.

2.1

2.2

2.3

24

HeMeTauabl M MX cOeTHHEHUS

OO011ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["aorensl
OO61mmas xapakTepuCcTHKa XUMUYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEJIMHEHUS

OO0mras XxapakTeprucTUKa XUMHIECKUX

anemeHToB VA-rpynmsl. A30T, pochop u ux

COEJIMHEHUS

OO0m1as XxapakTepucTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriepon u
KPEeMHUH M UX COCTUHECHUS

Hroro no pasaeny

9 KUIACC

KoaungecTBO 4acoB

Bcero

17

25

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTa/JILI M UX COeTUHEHUS

3.1 OO0111e cBOHCTBA METAIIJIOB

3.2 Baxkuenime MeTauIbl U UX COSOUHEHUS

Hroro no pasaeny

Pa3nes 4. Xumus u oKkpy:Kapomas cpeaa

4.1 BemectBa 1 MaTepuaibl B )KM3HU 4EJIOBEKA
Hroro no pasaeny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bub6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponbs xumuu B
JKU3HU 4ejIoBeka. Tera u BemecTsa

Ilonstue o METOJaX IIO3HAHUA B
XUMHHN

[IpaxTuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U PUEMBI
oOpailieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM)

YucTtsle BemecTa u cmecu. CrnocoOsl
paszeneHus cMecen

[IpakTuueckas padora Ne 2
«Pasnenenue cmecelt (Ha mpumepe
OUYMCTKU MTOBAPEHHOM COMM)»

ATOMBEI 1 MOJICKYJIbI

XUMUYECKUE ATIEMEHTBI. 3HAKU
(CMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocTeie u cnoXHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHE

ITIOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

KoanuyecTBO 4acoB
Jlara

KoHnTpoJbHbIe
H3y4YeHHus

padoThbI

IIpakTHyeckue

Bcero
padoThI

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d210c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH IOCTOSHCTBA COCTaBa BELLECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OtHocuTeNnbHAs aTOMHas Macca.
OtHocuTenbHAs MOJICKYJISIpHad Macca

MaccoBag 101 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomanuectBo BemecTBa. Moiib.
MognspHas macca

DdusznyecKrue U XUMUYECKUE SIBICHUS.
XuMu4yecKas peaknud

[Ipu3Haky 1 ycCiI0BHsI IPOTEKAHUS
XUMHUYECKHUX PEAKIHN

3aK0OH COXpaHEHUsI MaCcChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

Brrunciaenus KOJIMYECTBA, MaCChbl
BCIICCTBA 110 YPABHCHUAM
XUMHUYCCKHUX peaKI_II/Iﬁ

Knaccudukanus XuMHu4ecKkux
peaxiuil (CoeIMHEHUs, Pa3I0KEHNUS,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0ImEeHne n
CUCTeMaTHU3alusl 3HAaHUH

KontponsHast padora Nel mo teme
«BeriecTBa 1 XUMUYECKUE PEAKIIUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3agyx — cmech razos. Cocras
Bo3nyxa. Kucnopon — snemeHT u
npoctoe BeuiecTBo. O30H

dusnueckue U XUMUYECKUE CBOWCTBA
KUCJIOpo/ia (peaKIuy OKUCIICHUS,
ropenue). [Torsitue 06 oxcumax

Crioco0bI nostyueHus KUCIopoJa B
71a00paTOPUU U IPOMBILIIEHHOCTH.
[Ipumenenue kucioposaa

TemoBoit 3 pexT xumuueckoi
peaKIyu, TOHSITHE O
TEPMOXUMHUUYECKOM YPaBHEHHH, 3K30-
U SHIOTEPMHUYECKUX PEAKIIMAX
Tonnuso (He(Th, yrojab U METaH).
3arpsi3HeHue BO3/1yXa, COoCOObl €ro
IPEJOTBPALCHUS

[Ipaktuueckas padora Ne 3 mo Teme
«Ilomyuenue u cobupanue
KHCJIOPO/ia, H3yYeHHE €T0 CBOMCTB»

BOI[OpO)I — DJICMCHT U IIPOCTOC
BellecTBo. HaxoxaeHue B nmpupoae

duznyeckre 1 XUMUYECKHE CBOICTBA
Bojiopoia. [Ipumenenue Bogopoaa

TloHsATHE O KHCIIOTAX U COJIIX

Croco0sl osTy4eHnst BOAOPO/ia B
naboparopuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d497a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o reme
«Ilomyuenue u cobrpaHue BOOPOa,
W3Y4YEHUE €r0 CBOMCTBY»

ModnsipHblil 00bEM ra30B. 3aKOH
ABorazpo

Branciaenust 00n€Ma, KoJIn4ecTBa
BEIIIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY

Brruncnenns o06EMOB Ta30B 110
YPaBHECHHIO PEAKIIUU Ha OCHOBE
3aKOHA 00 BbEMHBIX OTHOIIIEHUI Ta30B

duznueckre 1 XUMUYECKHE CBOIICTBA
BOJBI

CocraB ocHoBauuii. [Tousitue 00
WHJUKAaTOpax

Bopa xak pacTBOpuUTENb.
HacmmeHHme 1 HCHACBIIIICHHBIC
pacTtBOpbl. MaccoBas 70715 BellecTBa
B pacTBOpe

[Ipaktrueckas padbota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeEeNEHHON MacCOBOU JT0JIEH
pPacTBOPEHHOTO BELIECTBA

KonTtponsHast padota Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»
Oxkcupsl: cocTaB, Kaccu(pUKaIus,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubnuoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonyueHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEpPHBIX OKCHJIOB

OcHoBaHHMsI: COCTaB, KiIaccudukarus,
HOMEHKJIATypa

[Tomy4yenue u XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnots: coctas, knaccudukanus,
HOMEHKJIaTypa

HOJ'Iy‘{eHI/IC 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI OTYYEHUS, XUMUYECKHE
CBOICTBa

[IpaxTuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTATBHBIX 3314 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKIX
COEIUHEHUIN

I'enetnueckas CBA3b MEXKIY
KJIaCCaMU HEOPTraHUYECKUX
COeqUHEHUN

O00011eHUE U CUCTEMATU3 AL
3HAHUHN

KoHnTtponbHas padota Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coequHeHui"

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bub6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6nmmoreka [JOK
https://m.edso0.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbie MOMBITKY KIIACCUPUKAITIN
XUMHYECKUX 31eMeHTOB. IloHsaTHE O
rpynnax CXOJHbIX JJIEMEHTOB

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB [[. 1.
Menaeneesa

[Iepuoasl, rpynsl, NOATPYIIIILI

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHue IeKTPOHHBIX 000JI0UEK
aToMOB 3JieMeHTOB [lepruoanueckoit
cucteMmsl J. 1. MeHnaeneeBa

XapakTepucTuka XUMHIECKOTO
3JIEMEHTA TI0 €T0 MOJI0KEHUIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonnyeckoro 3aKkoHa
JUTISL pa3BUTHS HAYKH U PAKTHKU. J1.
N. MengaeneeB — y4€Hblid, €Iaror 1
rpaXkAaHUH
DIEeKTPOOTPULIATETLHOCTH aTOMOB
XUMUYECKHUX AJIEMEHTOB

HNonnasg xuMudeckas CBA3b

KoBanenTnas noJrsipHasd XuMHUUICCKad
CBA3b

bubmuoreka [JOK
https://m.edsoo0.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c¢

bu6nmmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubnuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK
https://m.edsoo.ru/00adac34

bu6nmmoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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KoBanentnas HenosspHas
XUMHUYECKasl CBSI3b

CreneHp OKHUCIECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

OKuCIUTEIN U BOCCTAHOBUTEIIN

KoHntponbHas padota Ne4 o teme
«Crtpoenue aroMa. XuMUYeCKast
CBSI3b»

Peseprubiil ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH
PesepBHeiit ypok. O000mIeHNE U

CUCTeEMaTHU3alus 3HaHUU

PesepBHbIii ypok. O6001IeHNE 1
CUCTeMAaTHU3alHs 3HAHHUHA

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6nmmoreka [IOK
https://m.edsoo.ru/00adb076

bu6nmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [JOK
https://m.edso0.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
Hara uudpoBbie
Tema ypoka Konrtpoasnbsie IIpakTnueckue
Bcero H3y4YeHusi oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcesl

[Iepnoanueckuii 3aK0H.
[Tepuonnueckas cuctema
XUMUYeCcKuX djiemMeHnToB 1. 1.
Meneneera

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX HJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Krnaccudukanus 1 HOMEHKIIaTypa bubnmnoreka [JOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunapl XuMHuueckoil CBA3U U THIEI bu6mmoreka [IOK

KpUCTAJUNINICCKUX peI_HéTOK

KonTponbnas padora Nel no teme
«[loBTOpenue u yriyoneHue
3HAHHUI OCHOBHBIX Pa3/eNoOB Kypca
8 kmacca»

Knaccudukanmst XumMuaeckux

PEaKIUiA MO Pa3IMYHBIM MPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOMN

pCaknuuu. IToHsATHE O TOMOTEHHBIX U

TCTCPOTCHHBIX PCAKIUAX

IloHnsTHE 0 XUMHUYECKOM
PaBHOBCCHHU. cDaKTOpI:I, BJIMAIOIINUC

https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bubnuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKOU peaKIu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKUCIIUTEILHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

Teopust 31EKTPOTUTUYECKON
muccouuanui. CuiibHbIe U cialble
ANEKTPOJIUTHI

HNonHble ypaBHEHUS peaKkuid

XUMHYEeCKHEe CBOMCTBA KHUCIOT U
OCHOBAHMH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTHYECKON
JIMCCOLUAIHA

XUMUYECKHE CBOICTBA COJICH B
CBETE MpeJCTaBIEHUN 00
AICKTPOJIUTUYECKON JUCCOIMAIIIHI

[TonsiTue o ruaponuse conen

O000I1IEHNE U CUCTEMATHU3ALIHMS
3HAHUH

[IpakTuyeckas padora Ne 1.
«Pemenne sKcriepuMeHTATBHBIX
3amau»

KontponbHas padota Ne2 o reme
«INEKTPOIUTUYECKAS
aucconuanus. XuMU4ecKue
peaKIu B paCTBOPAX»

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

bu6nmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6nmoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO01mast xapakTeprCcTUKA TAJIOTCHOB.

XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJiopa

Xnoposogopon. CoisiHast KMCIIOTA,
XMMHYECKHE CBOMCTBA, I1OJIy4CHHUE,
IIPUMEHEHNE

[IpakTrueckas padora Ne 2 o Teme
«ITonmyueHue COJISTHOM KUCIIOTHI,
HU3y4YECHHUE €€ CBOUCTBY»
Brruucnenus mo ypaBHeHHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJIUH

U3 pCarcHToB J1aH B H30BITKE

OO1mas XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpymiribt

AJ'IJ'IOTpOHHBIe MOI[I/I(I)I/IKEU_II/II/I CCPBHI.

Haxoxnenue cepsl u e€
COEMHEHUH B IIPUPOJIE.
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBomopoJ1, CTpOEHHUE,
(u3nUecKre U XUMUYIECKUE
CBOICTBa

Oxcunpl cepol. CepHas KUCIIOTAa,
(bU3MIeCKre U XUMUYECKHE
CBOMCTBA, TPUMEHEHHNE

XHUMHUYECKUE PEAKIINH, JIEIKAINE B
OCHOBE ITPOMBIIIIEHHOT'O criocoba
MTOJTyYEHUS CEPHOU KUCIOTHI.
XUMHYECKOE 3arpsi3HEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6nmoreka [IOK
https://m.edso0.ru/00ade104

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OKpYXKaroIlIe Cpeabl
COCIMHEHUSIMU CEPbI

Brruncnenne maccoBoil nonu
BBIXO/Ia MIPOJIYKTa pPeaKluu

OO6mras XxapakTeprucTHKa JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHue B IPUpPOJIe,
(busznueckre U XUMHUYECKUe
CBOMCTBa

AMMUak, ero puznyeckue u
XMMHYECKHUE CBOMCTBA, MOJyYEHUE
Y IPUMEHEHUE

[IpakTuyeckas padora Ne 3 o Teme
«lTomydyenne ammuaka, u3ydeHue
€ro CBOWCTB»

A3oTHas KUCI0Ta, €€ pusndeckue u
XMMHYECKUE CBOUCTBA

Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX
ynoOpenuit. Xumuueckoe
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta

®dochop. Oxcua pochopa (V) u
dhochopnas kucnora, puznyeckue u
XUMHUYECKHE CBONCTBA, MOTyYCHHE

Ucnonb3oBanue ¢pocdaTtos B
Ka4u€CTBC MUHEPATIBbHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edso00.ru/00adf180

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6nmmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuit. 3arps3HeHHE

MPUPOAHON cpeabl hocharamu

Yraepon, pacipocTpaHEHHE B

npupoje, puzndeckue u 1
XMMHUYECKUE CBOWCTBA

bub6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

Oxcuppl yraepoaa, ux pusnueckue

Y XHMHYECKHE CBOMCTBA.
bu6mmorexa [IOK

D §) 1
KOJIOTHHECKHE TPODTICMEL, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCUJIOM yTJepoa
(V)
bu6mmorexa [IOK

v & 1
FOIbHAA KUCIOTA 1 €C COMH https://m.edsoo.ru/00ae006¢

[IpakTrueckas padota Ne 4 o Teme

"[losy4yeHue yriaekucioro rasa. 1 1 bubnunoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
OpPraHUYECKHUX BEIIECTBAX KAK O 1 bubmmorexa [TOK

p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIJIepoaa
Kpemuunii u ero coetuHeHUs 1 bubmorexa LOK

p https://m.edsoo0.ru/00ae080a
[IpakTuueckas pabora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX bubmmorexa [JOK

N 1 1
3a7a4 1o TeMe «Baxuenmnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCIUHCHUS
KonTponbnas pabora Ne3 no teme
. bubnuorexa [JOK

«BaxHenre HeMeTallIbl M UX 1 1

https://m.edsoo.ru/00ae0el18

COCIUHCHMU»


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OOm1ast xapakTepUCTHKa
XUMHUYECKHUX 3JIEMEHTOB —
MeTaioB. Merannnyeckas CBsI3b U
MeTajsin4yecKasi KpucTauinyecKas
pemérka. Pu3nvecKre CBOMCTBa
METaJlJIOB

XHMMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psiji
HaIlpsHKEHNH METaJUIOB

O01u11e cnocoObl MOTyYeHHS
meTaiioB. CruiaBel. BerauciaeHnms
M0 YPAaBHEHHUSAM XUMUYCCKHUX
peaknuii, €CIIi OJTUH U3 PearcHTOB
COJICPXKHT IPUMECH

Ilonstue o KOppO31HU MCTAJIJIOB

Illenounbie METAIIIBI

OKCI/IJII)I W TUAPOKCHUJIBI HATPUA U
KaJIusa

IIlenoyno3eMeEIbHBIE METAILIBI —
KaJIbIIUA U Maroui

Bakueime coefuHEeHUA KaJIbIN

O0001IeHNEe U cCUCTEMAaTU3 AN
3HAHUH

JKécTkoCcTh BOMBI H CIIOCOOEI €€
YCTpaHEHUs

bubmuoreka [JOK
https://m.edso0.ru/00ae103e

bubmuoreka [JOK
https://m.eds00.ru/00ae1156

bubmuoreka [JOK
https://m.eds00.ru/00ae1156

bubmuoreka [JOK
https://m.eds00.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael14b2

bu6nmoreka [JOK
https://m.edso0.ru/00ael15e8

bu6nmmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padbora Ne 6 o Teme
"YK&cTKOoCTh BOJIBI U METOJIBI €€
ycTpaHeHHs"

AIOMUHUH

AmdorepHble cBOICTBa OKCHIA U
THJIPpOKCHIA

Kemeso

Oxcuapl, THIPOKCHIBI U COJIU
xenesa (1) u xenesa (111)

O00011eHNe U CUCTEMAaTU3 AL
3HaHUU

[IpaxTuyeckas padora Ne 7.
Pemrenne skciepuMEHTAIBHBIX
3a1a4 1o reme «Baxneime
METaJUTBI ¥ UX COCAMHEHUS

Brriuucnenust no ypaBHeHHUSIM
XUMHYECKHUX PEAKIUM, €CIIU OAUH
W3 pEeareHTOB JIaH B U30BITKE WIH
COJICPXKUT pUMecH. Berancnenus
MacCOBOM JIOJIM BBIXOJa IPOYKTa
peakuuu

O06o001enue u cuCTeMaTH3aIs

3HAHUN

KonrtpomnsHas padora Ne4 o reme
«BaxHenmme MeTaJlIbl U UX
COETUHEHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00aelae8

bu6nuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nmmoreka [IOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6nuoreka [JOK
https://m.edso0.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BemecrBa u matepuaisl B
IOBCEAHEBHOM KU3HU YEJIOBEKA
XUMHUYECKOE 3arpsi3HEHUE

OKpY Karollel cpenbl

Ponp xumuu B perieHnn
9KOJIOTMYECKUX MPoOIeM
PesepBHelil ypok. O600eHHE U
crucTeMaTu3alys 3HaHUN
PesepBubIil ypok. O6001meHNE 1
cucTeMaTtu3alus 3HaHUM

PeseprubIil ypok. O6001eHIE 1
crucTeMaTh3aluvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmuoreka [JOK
https://m.edso0.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bu6nuoreka [JOK
https://m.edsoo0.ru/00ae0d0a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

* Xumus, 8 kiacc/ 'adbpuensia O.C., OctpoymoB WU.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3aarenbctBo «lIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenne

tabsmubl: [lepuonnueckas cucrema xumuyeckux emenToB /1. 1. Menneneena,

Ta0JIMLIA PACTBOPUMOCTH, MIEKTPOXUMUYECKUN P HAPSIKEHNUS METAIIJIOB

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHMsl. -

Mertoauueckoe-nocooue-aist-yunrens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






