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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMum Aa&T NpeACTaBICHUE O 1eTsIX, o0mIel cTpareruu o0yueHHsl, BOCIUTAHUS U
pa3BUTHs 00YYaOLIMXCs CPEACTBAMU y4EOHOro MpeAMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
cojiepKaHue, MpelycMaTpPUBAET paclpeaesieHHe ero Mo KjaccaM M CTPYKTYpHUpPOBaHHE IO pa3ieiaM U
TeMaM IporpamMMbl [0 XHUMHH, OINpeeiseT KOJUYECTBEHHbIE W KaueCTBCHHbBIE XapaKTEPUCTHKU
COZIepKaHUs, PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh M3YYCHUSI XMMUU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4yeOHOro Ipolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOIO 00ILIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabTataM OOydYeHHs XMMHUHU Ha YpPOBHE IeJIel M3ydeHHs NpeIMeTa W OCHOBHBIX BUIOB y4eOHO-
[I03HABATENIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOr0 COIEepKaHMSL.

3HaHUWE XHMMUHU CIYKUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYyYaroIierocsi, ero
NpPEJCTaBICHUA O MaTepUAIBbHOM €IMHCTBE MMpa, BaKHYIO POJIb MIPAOT (OopMHUpYyeMble XUMHEH
NPEJCTAaBICHUS O B3aWMOIPEBPAIICHUSX SHEPrUM M 00 HBOJIONHMM BEUIECTB B NPUPOAE, O IMYTIX
peleHus TI00alIbHBIX MPOOJEM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBO, SHEPreTHUECKOMH,
MUIIEBOH 1 SKOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaj3alid BO3MOXHOCTEH JJIsI CaMOpa3BUTHSA U (POPMHUPOBAHHS KYIbTYPHI
JMYHOCTH, €€ o01ell U (yHKIMOHAIBHONW I'PaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHpOBaHME MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
HaBBIKOB MX CaMOCTOSTEJIbHOM Yy4eOHOW NesSTeNbHOCTH, 3KCIEPUMEHTAIBHBIX U HCCIEI0BaTEIbCKUX
YMEHUH, He0OOXOJJMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B TPOPECCHOHATBLHON IeATEIbHOCTH;

3HAaKOMHT CO CHEeLU(UKON HAyYHOTO MBIIICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IUIJa Ha
€IMHCTBO PUPOIBI u YeJI0BeKa, SIBIISICTCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yUaroIuxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILICHMS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOIMYECKOE 00pa3oBaHHE 00yYarOIIUXCSL.

JlaHHbIE HaIlpaBlIeHUsI B 00YYEHUU XMMHUU 00ECIeUnBaIOTCs celu(pUKON conepkaHus yueOHOro
npeaMeTa, KOTOPBIN SBISETCS TIeIarornYecKy afanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKW XMMUHU Ha
OIpeIeIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmEero oOpa3oBaHUS OpPWUEHTHPOBAaH Ha OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUH H
HEKOTOPBIX OTAETBHBIX 3HAYUMBIX TIOHSATHIH OPraHUYECKON XUMHUH.

CrpykTypa conepkaHusi IporpaMmbl 10 XUMUH c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOJIX0AA K
e€¢ uzyueHnro. CozepkaHue CKIabIBACTCS U3 CHCTEMBI MMOHITUH O XMMHYECKOM 3JIEMEHTE U BEIECTBE
U CHUCTEMbl MHOHATHH O XuMHYeckoil peakuumu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpPIraHHM30BaHbI IO
MPUHITUITY TIOCTIEIOBATEIHHOTO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHUYECKHUX MPEICTABICHUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOSHHH aTOMa M XMMHYECKOH CBSI3H;

— MpPEICTaBICHUH 00 3MEKTPOIUTHUECKON JUCCOLMAIIMH BELIECTB B pacTBOpaXx.

Teopernueckne 3HaHWS PAacCMATPUBAIOTCS HAa OCHOBE OMITMPHYECKH TIONYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEAOBATENILHO OT OJHOTO YPOBHA K JAPYTrOMY, BBITIOJHSIS
GbyHKINN OOBSICHEHUS W TPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH IMPAKTHYECKOTO
MPUMEHEHHS U TOTY4YEHHUS U3y4aeMBbIX BEILECTB.

OcBoeHme MporpamMMbl TI0 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHHSI O XUMHUYECKOM
COCTABIISIOLIEH HAyYHOU KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO W METOJaM TO3HAaHWs B Hayke. V3ydeHWe XMMHUHM TPOUCXOAMT C TPUBJICUCHHEM
3HaHUI U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Oxpyxarouuii Mupy», «bruomorus. 5—7 kiacce»
«®Pu3nka. 7 Kaace».



[Ipu w3yyeHMH XUMHUHM TPOUCXOIUT (HOpPMUPOBAHHE 3HAHMA OCHOB XMMHUYECKOHW HAayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEeATENIbHOCTH YelOBEeKa M KaK OIHOro W3
KOMIIOHEHTOB MHPOBOHM KYJbTYpbI. 3ajaua y4yeOHOTO NpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — Ba)XKHEUIINX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX IOJIOKEHUH,
JOCTYIHBIX 0000LICHUI MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHWU K HAYYHBIM
METOJIaM TO3HAHMs MPU HU3YUYEHUU BEIIECTB U XMMHUYECKUX peakluii, B (HOPMHUPOBAHUHU U Pa3BUTUU
MO3HABATEIBHBIX YMEHUNA U UX MPUMEHEHUH B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-HCCIIEJ0BATENbCKOM
NesITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1acCHOr0 OOpaIleHHsl ¢ BEIECTBAMH B IIOBCEAHEBHON KHU3HHU.

[Tpu u3y4yeHun XMMUHU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BAXKHOE 3HAUEHUE TPUOOPEIH
TaKue 1eNH, Kak:

— opMHpOBaHUE MHTEIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO PEIICHUH, CIOCOOHOW alanTHUpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJICHHOCTh  OOy4YeHHS Ha CHCTeMarudyeckoe MmpuollieHre  oOydaromuxcs K
CaMOCTOSITENILHON IO3HABATEIBHOM JIEATENIbHOCTH, HAayYHBIM METOAAM IO3HAHHS, (HOPMUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

—obecrieueHue  yCJIOBHUH, CHOCOOCTBYIOUIMX  NPHOOPETEHHIO  OOYYaIONIMMHUCSA  OMBITa
pa3HOOOpa3HOW JIeATENbHOCTH, TIO3HAHHMS UM CAMOIO3HAHMS, KIIOUYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESTEIbHOCTH;

— ¢opmupoBanue o6mel QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATHP M OLIEHHWBATH SBJICHMSI OKPY)KAIOIIEr0 MHUPA, MCIOIb3Yysl 3HaHUS U OIBIT,
MOJIyYEHHBIEC MIPH U3YYEHUU XUMUU, IPUMEHATh X IPU PEIICHUU MPOOJIeM B MOBCEAHEBHON XKU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoBaHHe Yy OOYYAIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS IEHHOCTHU
XUMUYECKUX 3HAHUM U1 BHIPAOOTKU IKOJOTUYECKU 11€TIeCO00Pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBALMU K OOy4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpPOGMIS H
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UIS HW3YyYEHHs XMMUM Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kitacce — 68 4acoB
(2 yaca B HeEIIO).

COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE ITOHATHUSA

IIpeamer xumuu. Ponbs XUMUM B KM3HU 4YelloBeKa. XMMHS B CHUCTEME HayK. Tella U BeuiecTsa.
dusnyeckue CBOWCTBA BeUIeCTB. ArperaTHoe cocTtosiHue BeulecTB. [loHsATHE O MeTo/lax MO3HAHUA B
xuMuu. Yucrele BemecTBa U cMecu. CrocoObl pa3/ieneHus cMeceil.

ATOMBI UM MOJEKYNbl. XUMHUYECKHE AJIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyna. BaneHTHOCTb aTOMOB XMUMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTENbHAsE aToMHasg Macca. OTHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBas
JIOJI1 XUMHAYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHass macca. B3auMocBsA3b KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€rsl o opMynamMm XUMHUYECKUX COETMHEHUH.

DuU3nYecKue U XUMUYECKUE SBICHMS. XUMHUUYECKAsl PEaKUs U €€ MPU3HAKU. 3aKOH COXPAHEHUS
Macchl BeHIECTB. XUMHUYEcCKHe ypaBHeHMs. Knaccudukamus XMMHUYECKUX peakiuil (coeluHeHus,
pasioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuit IKcnepumenm:



3HaKOMCTBO C XHMMHYECKOH MOCymoi, mnpaBwiaMu paboTsl B JjabopaTopuu H HpUEMaMH
oOparieHust ¢ Ja00paTOpHBIM 000PYIOBAaHUEM, U3yUYEHHUE U ONHMCAaHUE (PU3NUECKHX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmroneHue (usnyeckux (IUIaBICHHE BOCKA, TasHHUE JIbJa, PAacTHpaHHE
caxapa B CTYyNKe, KUIIEHHME W KOHJEHCAlUsl BOJAbI) U XUMHUYECKUX (TOpEHHME CBEUYH, MPOKAIUBAHHE
MEJIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJIa C KUCIOTOM) SABICHUIA, HAOII0IeHUE U OTIMCAHUE ITPU3HAKOB
NPOTeKaHUs XHMMHYECKHUX peakluil (pa3jiokeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHUCIOTHI C
xjiopuioM Oapus, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKele3a C
pactBopom comu Mmeau (II), m3ydyenme cnocoOoB pasaeneHus cMeced: ¢ IMOMOLIbI0 MAarHuTa,
¢buIbTpOBaHME, BBIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, IpoBeIeHHEe OYUCTKH MTOBAPEHHON COJH,
HaOJI0ZICHUE U OINMCAHUE Pe3yJbTATOB INPOBEICHUS OIbITA, WIUIIOCTPUPYIOIIEIO 3aKOH COXPaHEHMS
MAacchl, CO3/IaHUE MOJIEIEH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BasxuHeiilue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npoctoe BeectBo. Haxoxaenue
KHUCIOpOAa B Ipupozae, (u3Mdeckue M XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHABL
[Tpumenenne kucnopoaa. CrocoObl MOTy4YeHHS KHUCIOPOAA B JIa0OPATOpPUU M TMPOMBIIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajustoTpornHast MoAU(UKaLUs KUCI0pOa.

TermnoBoit  3pdexT XUMHUYECKOH peakiuH, TEePMOXMMHYECKHE YpaBHEHHs, OJK30- |
SHAOTEPMHUUYECKNE PEAKIMH. TOILNIMBO: Yyrojb U METaH. 3arps3HEHUE BO3AyXa, YCHIECHUE MAPHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemenT u mpocroe BemiectBo. HaxoxeHue Bopopoaa B mpupope, (puzndeckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHust. Kucnotsl u conu.

Monsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbhl.  HacelmeHHble U
HEHaCBILICHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi 10 BEIIECTBA B PacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHoBaHus. Ponb pacTBOpoB B mpupoje M B JKH3HHM YEJIOBEKa.
Kpyrosopot Bozs!l B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus  Heopranuuyeckux  coeauHeHuil. Oxcuabl.  Knaccuduxanus — OKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHCJIOTHBIC, aMm(oTepHble) W HecoseoOpasyromme. Homenknarypa
okcu0B. PU3nUecKre U XMMUUYECKHE CBOMCTBA OKCUI0B. [losydyeHne okcuaos.

OcHoBanust. Knaccudukanusi ocHoBaHui: MIENOYN U HEpACTBOpUMbIE ocHOBaHUs. HomeHkarypa
OCHOBaHMU. PU3NUECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue ocCHOBaHUN.

Kucnorsl. Knaccuduxamus xucinor. Homenknarypa kucinor. ®Dusnueckue U XUMHUYECKHE
cBoricTBa KUCHOT. P akruBHocTr MetaiuioB H. H. bekerosa. [lonyuenue Kucmior.

Conu. Homenkunarypa coneil. @u3nueckue U XuMudeckue cBoictna coseil. [lonydyenue comneit.

I'enernueckas CBA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/esieHHe COJepXKaHUsd KUCIOpo/Ja B BO3JAyXe, IOJy4YeHue, coOupaHue,
pacrno3HaBaHHe U U3YYE€HHE CBOICTB KUCIOPOa, HaOII0I€HHE B3aUMOJEHCTBHSI BELLIECTB C KUCIOPOAOM
U yCJIOBHUS BOBHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (10)kapa), O3HaKOMIIEHHE ¢ 00pa3laMH OKCUIOB U
ONMCAaHHWE MX CBOWCTB, IOJY4YEHHE, COOMpaHuE, pAaclO3HaBaHME M H3Y4YEHHE CBOWMCTB BOAOpOAA
(ropenue), B3aumoneicTBue Bomopona c¢ okcupom Meau (II)  (Bo3MokHO —HcHoONB30BaHME
BHUJIEOMATEpHANIOB), HAOMIOJIeHue O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCeI0BaHUE
0COOEHHOCTEH PAaCTBOPEHMs BEIIECTB C PA3JIMYHON PacTBOPUMOCTBIO, NMPHUTOTOBJIEHHE PAcTBOPOB C
ONpeACIEHHON MacCOBOM JOJied PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOJBI C METAJLUIAMH
(HaTpueM Hu KanubleM) (BO3MOXKHO MHCIIOJB30BaHME BHJIEOMATEpHANIOB), MCCIEOBaHUE O00Opas3IoB
HEOpPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHHE HM3MEHEHMs] OKPAaCKH HHAWKATOPOB B
pacTBOpax KHCIOT W LIejo4el, u3ydeHue B3aumopencTBus okcuna meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTa/llaMHu, peaklui HeWTpalu3aluy, MOJydeHHE HEepacTBOPHUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOI'0 METajla JPYI'MM M3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a7ad 110 TEME
«BaxHeinme KJ1acchl HEOPraHUYECKUX COETUHEHUIN.

Ilepuoanyeckuit 3akoH u Ilepumoamyeckas cucremMa xuMuyeckux d3jaemenros /[, H.
MenneneeBa. CtpoeHue aTomMoB. XuUMHUYecKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/bHbIE
peaknuu



[lepBbie MOMBITKH KIacCU(DUKAIMA XUMHUYECKUX dJIEMEHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U TUIPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepunonnueckas cucrema xumuyeckux sneMeHtoB [. M. Menneneena.
Kopotkonepuonnas u jymnHonepuoanas Gpopmsl [lepronndeckoit cucteMbl XUMUYECKUX 37eMEeHTOB /1.
N. Menneneea. Ilepuoael u rpynmel. @usndeckuid CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB IEepUoAa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX snep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
oboouek aToMoB mepBbix 20 xumudeckux 3nemMeHToB Ilepuoamueckoit cucremsr Jl. M. Menpeneesa.
XapakTepucTuKa XHMHYECKOrOo 3JeMEeHTa Mo ero nonoxeHuto B Ilepmoanueckoir cucreme [Jl.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHsI paadyca aTOMOB XHMMHYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U MepUoaam.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuonnyeckol CUCTEMBI XMMHUYECKHX BIIEMEHTOB JUIS
pa3BUTHSA HayKu U npakTuku. [[. 1. MenaeneeB — yu4€HbIN U rpak1aHUH.

Xumuyeckasi cBs3b. KoBaseHTHasi (HOJsipHAsi M HEMOJSPHAsA) CBA3b. DIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenb okucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel OKUCIEHHS U
BoccTaHOBJICHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 3xcnepumenm:

M3y4eHue 0Opa3IoB BEIECTB METAJIOB W HEMETAJJIOB, B3aUMOJCUCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (rOpeHre, PeaKiiuy pa3aoKeHUsI, COSIUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzarust MeXnpeaMeTHBIX CBSA3EH MPU M3YYCHHH XUMHU B 8 KJIacce OCYIIECTBIACTCS Yepe3
UCIIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK ¥ TMOHITHHA, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEHHO-HAY4YHBIC TOHSTHS: HAay4HbIA (DaKT, TUMOTE3a, TEOPHUsS, 3aKOH, aHAJU3,
CUHTE3, KIacCH(pUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE,
MO/ICJIb, SIBJICHHE.

duznka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM/I, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHUI 3apsji, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSTHHME BEIIeCTBa, Tras,
(bu3nuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeTh, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MHHEpanbl, TOPHbIE MOPOJBI, TOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHUSA (FA3OBbIN YPOBEHb)

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTATHl OCBOEHUS IIPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus JOCTUTAIOTCS B
Xojie oOyueHHs XMMHM B €IMHCTBE Y4€OHOM M BOCIMTATENIbHOW AEATEIbHOCTH B COOTBETCTBUM C
TPaJULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMH,
NOPUHATBIMH B OOIIECTBE NpaBWIAMH W HOPMAaMU TOBEJIEHHS M CIOCOOCTBYIOT —IpolEeccaM
CaMOIIO3HAHUsl, CAMOPA3BUTHUS M COLTMAIM3AINH 00Y4arOIIHXCS.

JINYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOIA
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMH U PACIIMPEHHE ONbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIe
B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUYECKON HayKH B KU3HU COBPEMEHHOI'0 00IeCTBa, CIOCOOHOCTH



BJIaJIeTh JIOCTOBEpHOM HH(pOpMaIMeld O TNepefoBbIX JOCTIDKEHHSX U OTKPBITUSX MHUPOBOM H
OTE4YECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHNS O COLMAJIBHBIX HOpMax U NPaBUIIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOLIECTBEHHO TOJIE3HOH, Yy4eOHOMCCIIeI0BaTeIbCKOH,
TBOPYECKON U JPYrUX BUAAX JESATEIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HOW COBMECTHOH JESATEIbHOCTH
IpU BBIOJHEHUH YYEOHBIX, IO3HABATEIbHBIX 337a4, BBINOJHEHHUH XWMHYECKUX HKCIEPUMEHTOB,
CO3JIaHMM Y4EOHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOLIM B MPOLIECCE ITOU
yueOHOH JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHWE U TOCTYIKHM CBOMX TOBapHIICH C
ITO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEACTBUN IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XUMUYECKOW PEAKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIAIOIIME OCHOBY I IIOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHbI MHpa, MPEJICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aUMOCBSA3AX
YyeJoBeKa C IPUPOIHOU CPeIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHbIE MOTHBBI, HAIIPaBJIIEHHbIE HA [TOJYyYEHHE HOBBIX 3HAHUH 110 XMMHUHU, HEOOXOJMBbIE
s OOBSICHEHHsT HAONMIOJAeMBIX MPOIECCOB W SIBJICHUN, IO3HABATENIbHOM, HMH(OPMAIIMOHHONH U
YUTATENICKOM KYJIbTYpPbl, B TOM 4YMCJE HAaBBIKOB CaMOCTOSITEIbHON PabOThl ¢ y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTepeC K OOYYEHUI0O U IIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM000pa30BaHUIO, MPOCKTHONW M HCCIEAOBATEIBLCKOM IEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LICHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha
3I0OPOBBII 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUN M HENPUSATHE BPEIHBIX MPHUBBIYEK (YMOTpEOICHHS
aJIKOTOJI, HApKOTUKOB, KypeHHs), HEOoOXOAMMOCTH COOJIOAEHUS TMpaBUJ O€30MacHOCTH MpHU
00pallleHnu C XMMUYECKHUMH BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUEHUIO Ipodeccuil U TpyAa pa3IndHOIo poJia, yBaKEHUE K TPYAY U
pe3yibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMS IIPEAMETHBIX 3HAHUH IO
XMMHHU, OCO3HAaHHBI BHIOOP MHIMBUAYAJIBHOW TPACKTOPHM HPOAOJDKEHUS OOpa3oBaHUs € Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH,
YCIEIHOM Mpo(ecCHOHANbHOW JESITEeIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TI'OTOBHOCTb
a/1IarTHPOBAaThCs B MPo(eccroHaIbHOM Cpefie;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPO/IE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIlIecTBOBaHMs, IOHUMaHUE IIEHHOCTU 370pPOBOro M 0e30MacHOro odpasa >KU3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U TICHXMYECKOMY 370POBBIO, OCO3HAHME IIEHHOCTH
COOJIIOJICHHsI MpaBUJI 0€30IaCHOTO IMOBEIEHUS NMpU paboTe ¢ BEIIeCTBAMM, a TaKXKe B CHUTYalUsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIFOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4daeMble NMPU H3YYCHUHM XUMMHM, Ul peIleHHUs 3aaad,
CBA3AHHBIX C OKPYKAlOLIEH NPUPOIAHON CPEIOH, JUIS MOBBIILEHUS YPOBHS HKOJIOTUYECKOW KYIbTYpHI,
OCO3HaHMA TJI00AJBHOIO XapakTepa HSKOJIOTUYECKUX MpoOJeM M MyTed HX PpeHIeHUs MOCPeICTBOM
METOJ0B XHMHH, 3KOJIOTMYECKOTO0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmertanpeaMeTHBIX PEe3yJbTAaTOB BBLAEISAIOT 3HAYMMbIE 711 GOPMHUPOBAHUS MHPOBO33PEHUS
o0IIeHayYHbIe TOHATHUS (3aKOH, T€OpHUs, IPUHILIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U
JPyToe.), KOTOpbIE HCIONb3YIOTCSI B €CTECTBEHHO-HAyUHBIX Y4eOHBIX MpeIMeTax M TMO3BOJISIOT Ha
OCHOBE 3HAaHMM W3 3TUX NpeaAMeToB (OPMHPOBATH MPEACTABICHUE O LEIOCTHOM Hay4HOH KapTHHE
MHUpa, U YHHBEpcajbHble yueOHbIe JeHCTBHs (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE),



KOTOphIe o00OecreunBaloT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIbBHOMY IUIAHHPOBAHUIO U
OCYIIIECTBJICHUIO YICOHOU MeATETLHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIOJIb30BATH MPUEMBI JIOTHUECKOTO MBILUICHUS IPU OCBOCHUM 3HAHWUN: pPaCKpbIBATh
CMBIC]T XUMUYECKUX TMOHATUHN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3h C
OPYTUMHU TIOHSTUSIMHU), HCIIOJNB30BATh TMOHATUS Ui OOBSICHEHHUS OTACNIbHBIX (DAKTOB U SIBICHUH,
BBEIOMpATh OCHOBAHUS M KPUTCPUU TSI KJIACCH(PUKAIIUN XUMHYECKUX BEUIECTB U XUMUYECKHUX PEaKIn,
YCTaHABIIMBATh MPUYUHHO-CIEICTBEHHBIE CBSA3M MEXAY OOBEKTAMU HM3Yy4YEHHS, CTPOUTH JIOTMUYECKHE
paccyxJienust (MHIyKTUBHbBIC, JETYKTUBHBIC, [10 aHAJIOTUH), IeJIaTh BEIBOJbI U 3aKITIOYCHUS;

yMEHHE TPUMEHSATh B IIpollecce MO3HAHUS TMOHATHUA (NIpPeIMETHbIE U MeTampeIMEeTHbBIE),
CUMBOJIMYCCKUE (3HAKOBBIE) MOJEIHU, HWCIONB3yeMble B XUMHH, MPEOOPa3OBBIBATH IMIUPOKO
INpUMEHsSIeMble B XUMHUHM MOJICIbHBIE MPEJICTaBICHUS — XUMUYECKUI 3HaK (CHMBOJ DJIEMEHTA),
XuUMH4YecKkass (opMylia ¥ YpaBHCHHE XMMHUYECKOW PEaKIUH — MPU PEHICHHH y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM STUX MOJENIbHBIX NPEACTABICHUN BBIABIATh U XapAKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKA U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHYECKHUX PEAKIHW, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYUHHO-CICACTBEHHBIE CBS3M M NPOTUBOPEYMS B H3Yy4aeMbIX Mpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

yMEHHE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuOOpeTeHne OMbITa MO I[UJIAHHUPOBAHUIO, OPTaHU3AallMM U TPOBEICHUI0 YYCHHUYECKUX
IKCIIEPUMEHTOB, YMCHHE HAOJII0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIILHO IPOTHO3HPOBATH €ro
pe3ynbrat, GopMmynupoBaThb OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BHIOMpATh, AHAJTM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIHIO PA3TUYHBIX BUIOB U POPM
MIPEACTABJICHUS, MOTYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJIAPHAS JTUTEpaTypa XUMHUECKOTO
COJIep>KaHusl, CIIpaBOYHbIE MOCOOUs, pecypchl IHTepHeTa), KpUTUYECKU OIICHUBATh IPOTHBOPEUHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;

yYMEHHE NPUMEHATH pPa3NUYHble METOAbl U 3ampoChl MPU TMOUCKE M 0TOOpe HHpOpMaUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX [Jisi BBITIOJIHEHHS Y4E€OHBIX M TO3HABaTEIBHBIX 3a/ad
ompeAeNnéHHOro TUMa, TMpUOOpeTeHHe OmbiTa B O0JACTH HWCHONB30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJCHUE KYJIbTYpOH aKTHUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOUPATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUsT UHPOpMAIH U
WJUTFOCTPUPOBATh peIIacMble 3aJaud HECIOXKHBIMU CXE€MaMHU, JuarpaMMam#, JIPYTUMH (QopMaMu
rpaduKu 1 UX KOMOMHAIUSMM;

yMEHHE UCIOJIb30BaTh W AaHAJIM3UPOBaThH B TIpoliecce YUYeOHOW U HCCIIeNOBAaTEIbCKON
NeSTeNbHOCTH MH()OPMAIMIO O BJIHUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHHE OKPY>KAIOIICH MPUPOIHON CPEIbI.

KomMyHHKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe 1eliCTBUA:

YMEHHS 33/1aBaTh BOINPOCH (B XOj€ AMaiora u (MiaM) JUCKYCCHM) MO CYIIECTBY 0OCYXIaeMoii
TEMBI, CbOpMy.]'II/IpOBaTB CBOM MPCAJTOKCHUA OTHOCHUTECIIbHO BBIITOJTHCHHA HpeﬂHOH(eHHOﬁ 3aJa4u,

YMEHUS TPEACTaBIATh IMOJyYeHHbIE PE3yJbTaThl MO3HABATEIbHON AEATENbHOCTH B YCTHBIX H
IMUCBbMCHHBIX TCEKCTax; ACIaTbhb MPE3CHTALIMIO PE3YJIbTATOB BBLIMIOJIHCHUSA XUMHUYCCKOI'0 SKCIICPUMCHTA
(;mabopaTopHOro oOmbITa, J1AOOPATOPHOW pabOTHI MO HUCCIEIOBAaHMIO CBOWCTB BELIECTB, Y4eOHOIO
MIPOEKTA);

YMEHHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABaTENbHOU M
HCCIIEIOBATEIbCKOIN EATEIbHOCTH MPU PEIIEHHH BO3HHMKAIOUIMX MPOOJeM Ha OCHOBE y4éra OOIIMX
MHTEPECOB M COIJIaCOBaHUS MO3MLIMK (0OCyXaeHus, OOMEH MHEHMSIMH, «MO3TOBBIE ILTYPMBI»,



KOoopAuHanvsd COBMCCTHBIX ,Z[GI>'ICTBPII>'I, OIMPCACIICHUC KPUTCPUCB IO OIICHKC KadCCTBA BBIIIOJTHEHHOH
paboTHI U ApyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE yUeOHbIE JeiicTBUS:

YMEHHUE CaMOCTOSITENIbHO OIpPEAEATh LENu JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJIMPOBATh U MpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO IESTENLHOCTb, BHIOMPATh Hauboliee
3¢ (heKTHBHBIEC CIOCOOBI PEIICHHUS YYEOHBIX M MO3HABATEIBHBIX 33129, CAMOCTOSTEIILHO COCTABIIAThH WIIN
KOPPEKTUPOBATh MPEJIOKEHHBIN aJTOPUTM ACUCTBUN MPU BBHINOJIHEHUU 3a/1aHUui ¢ Y4ETOM MOJTyUEHUS
HOBBLIX 3HAHHUU 00 HU3Yy4aCMbIX 06’b€KTaX — BCHICCTBAX M PpPCaKNUAX, OLUCHHUBATL COOTBCTCTBUC
MOJIyUEHHOT0 pe3yJibTaTa 3asBICHHON LIeJH, YMEHHUE HCIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
IIpe/iaraéMble B yCIIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocTaBe npeMETHBIX Pe3yIbTaTOB 110 OCBOCHUIO 00S3aTEIBHOTO COACPIKaHUs, YCTAHOBICHHOTO
IaHHOM (enepanbHOM paboueil mporpaMMoi, BEIACISAIOT: OCBOCHHBIE 00yUYarOIIMMUCS HayYHbIE 3HAHUA,
YMEHUSI M CIOCOOBI JEHCTBHIA, CHEHU(HUECKUe s MpeaIMeTHON oOmactu «XuMHUs», BHUJBI
JESTeIbHOCTH T10 MOJTY4YE€HUI0 HOBOTO 3HAHMSI, €0 HHTEpIpeTalui, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B
Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYaIUX.

K koH1y oOyuenus B 8 kj1acce rpeiMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

e PACKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAs U HEOJHOPOJHAs), BaJECHTHOCTb,
OTHOCHTEIIbHAsl aTOMHAs W MOJIEKYJspHas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSApHas Macca,
MaccoBast J0JIs1 XUMHUYECKOT0 JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BbEM, OKCH/I, KUCTIOTa, OCHOBAHUE,
COJIb, IEKTPOOTPHUIATEILHOCTD, CTETIEHb OKHCICHUS, XUMHUECKas peakius, Kiaccudukaius peaxkiuii:
peaKkIMHu COCIUHEHUS, DPEAKLIUU PA3JIOKEHHsI, PEaKIMH 3aMEUICHUs, pPeakuuu OOMEHa, 3K30- U
SHAOTEPMUUYECKUE PEaKIUHU, TEIUIOBOM 3¢ (eKT peakuuu, sIpOo aroMma, IIEKTPOHHBIA CJIOW aroma,
aToOMHasi opOUTaNb, paJANyC aTOMa, XMMUYECKas CBs3b, MOJISIPHAS M HEMOJSpHAs KOBAJCHTHAS CBA3b,
MOHHAas CBA3b, MOH, KATHOH, aHHOH, PAaCTBOP, MAaccoBas J10Jis BELECTBA (IIPOLEHTHAsl KOHIEHTpAlMs) B
pacTBope;

* WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUH U IPUMEHSATH 3TH MOHATHUS IIPU
OINMCAaHUU BEIIECTB U UX MPEBPALLIEHUM;

* HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHMH
XUMHYECKUX PEAKIINI;

e OTIPE/ICTIATh BAJEHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COEJIMHEHMSX, CTEHEHb OKHCIICHHS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K ONpPENeNIEHHOMY Kiaccy
coeiMHEeHUl mo (opMmynaMm, BHJ XMMUYECKOH CBs3M (KOBAJEHTHAs M HOHHAs) B HEOPraHMYECKHX
COEIMHEHUSIX;

e packpsIBaTh cMbIci [lepnonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
IIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JJIEMEHTOB OT MX IOJIOKeHUs B [lepmoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
Y4EHMs, 3aKOHAa ABOTaapo;

e OMMCHIBATh M XapakTepu3oBaTh TaOiuuHyro (opmy Ilepmomuueckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB: pa3jinyaTh MOHATHS «rJlaBHas noarpynna (A-rpynma)» U «mobounas nonarpynma (b-
IpyIIma)», Majable U OONbIINE MEPHOABI, COOTHOCUTh OOO3HAYEHHs, KOTOpble MMEIOTCS B TaOJHIle
«Ilepuoamyeckass cucrema xumuyeckux diaemeHToB JI. M. MenneneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee Yucio
AJIEKTPOHOB U paclpeiesieHHe UX 0 AIEKTPOHHBIM CIIOSIM);

e KJIACCU(PULIMPOBATh XUMHUECKUE DJIEMEHTHI, HEOPTaHUUECKUE BEIECTBA, XUMHUYECKHE PEaKIHH
(10 4MCTy ¥ COCTaBY YYacTBYIOLIMX B pEaKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);



e XapaKTepr30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHUE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPKJlasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX Kad€CTBEHHOI'O
BO3MOXXHOCTHU HpOTGKaHI/ISI XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JII/I‘-IHBIX yCJIOBI/ISIX;

e BEIYMCIISITh OTHOCUTEIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COSTUHEHIsI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl MO YpPaBHEHUIO XUMUYECKON peaKilnu;

o HpI/IMeHSITb OCHOBHBEIC onepauun MBICJII/ITGJIBHOﬁ ACATCIIbHOCTH — aHAaJIU3 U CHUHTC3, CpaBHeHI/IC,
0000111eHHEe, CHCTeMAaTHU3aIMI0, KIACCU(PUKAIIMIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
PIBYTIGHI/ISI CBOfICTB BCIICCTB U XUMHYCCKUX peaKLII/If/'I, eCTeCTBeHHO-Hay‘-IHbIe METOABI IIO3HAHUA —
Ha0II0IcHUE, U3MEpPEHNe, MOICIMPOBAHUE, IKCIIEPUMEHT (pEalIbHBIN U MBICJICHHBIN);

e CIIC/IOBAThH MPABUJIAM TOJIb30BAHUS XMMHYECKON MOCYI0N 1 TabOpaTOpHBEIM 000pYyIOBAaHUEM, A
TaKKe MpaBWjiaM OOpalieHuss C BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHSIMH I10 BBITIOJHEHUIO
1ab0PaTOPHBIX XUMHYECKHUX OIBITOB IO MOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA
W KHUCJIOPOJia), IPHUTOTOBJICHHIO PAcCTBOPOB C OINPEACICHHOW MAacCOBOM JOJIEH pacTBOPEHHOTO
BCIICCTBA, HJIaHI/IPOBaTB nu HpOBOI[I/ITb XUMHUYCCKHUC BKCHepI/IMeHTLI 110 pacn03HaBaHmo paCTBOPOB

cocCTraBa,

esnouel ¥ KUCJIOT C MOMOIIBI0 HHINKATOPOB (JaKMyc, heHondranent, METUIIOPaHXK U APYTHUE).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne || HammeHnoBaHue pa3AesioB U TEM MIPOTPAMMBI KommuectBo yacos DnekTpoHHbIe (U(PPOBLIE)
/11 Beeroll Kownt- Tpak- o0pa3oBaTenbHbIE PECYPCHI
POJIbHBIE |[THUECKUE
paboTel || paboTHI

Paznea 1. [lepBoHayaabHble XUMHYECKHE TIOHATHS ‘

1.1|[Xumus — BaxkHas 00J1aCTh €CTCCTBO3HAHUS M| 5 2 bubmuorexa [JOK
NPAKTHYECKOH ESITEbHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c

1.2|BemecTBa 1 XUMHYECKHE PEAKIINN 15 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
|I/ITOro 0 pa3jeny H 20 H ‘
|Pa3)1e.11 2. BaxkHeiiiue npecTaBuTe/IM HEOPraHNYeCKNX BellecTB ‘

2.1||Bo3nyx. Kucnopoa. ITonsitie 06 okcumax 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

2.2||Bopopon.ITonsiTHe 0 KUCIOTaX U COMSX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.3||Bona. PactBopsl. [TonsiTHEe 00 OCHOBaHHSIX 5 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

2.4||OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubnmnorexka HOK
COETMHEHUI https://m.edsoo.ru/7f41837c
Wroro no paszneny H 30 H ‘

Pa3nen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementosn /1. U.
MenpeineeBa. CtpoeHue aToM0OB. XUMHU4YECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

3.1

[Tepuoanueckuii 3akoH u [lepronnueckas
cHCTEeMa XUMHYEeCKuX aiaeMeHToB Jl. U.
Mengeneesa. CTpoeHue aroma

7

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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Ne || HanmeHnoBaHMe pa3iesioB U TEM IPOTrPaAMMBI KomuuecTBo uacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/n Beeroll Kont- Tlpak- o0pa3oBaTeNbHbIE PECyPChI

POJILHBIC || THYECKHE
paboThl || paboTHI

3.2 || Xumuueckas cBsa3b. OKHUCIUTEILHO- 8 1 bu6nmoreka [IOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c

Hroro no pazneny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c

OBUIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOI'PAMME

IHOYPOYHOE IIVNTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KommuectBo wacos ‘ [ara DNeKTpOHHBIE
n/m Bcero|| Kont- [Ipak- | H3Yy4€ mdposbie
posbHble| THueckue | HHA oOpa3oBaTebHbIE
paboThl | paboTHI pecypeel

[Ipeamer xumun. Poiap XUMUU B KU3HU 1 bu6mmoreka [JOK

yenoBeka. Tera u BemecTBa https://m.edsoo.ru/ffo
d210c

IlonsaTne o MeTomax IMO3HAHUS B XUMHUH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d227e

[IpakTuueckas padbora Ne 1 «IIpasuia 1 bubnnorexa [JOK

paloThI B 1a00paTOPUU U PUEMBI https://m.edsoo.ru/ffo

obpartieHus ¢ 1abopaTOPHBIM d23dc

000pyIOBaHUEM

Uucteie BemecTBa 1 cMecH. CIIocoOBbI 1 bubmuoreka [JOK

paseneHus cMeceit https://m.edsoo.ru/ff0
d26ca

ITpakTuyeckas pabora Ne 2 «Pa3nenenune | 1 bub6nuorexa [IOK

cMmeceil (Ha mpuMepe OYUCTKU https://m.edsoo.ru/ffo

MOBAPEHHOI coJn)» d28c8

ATOMBI U MOJIEKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0
d2a6e

XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK

(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ffo
d2be8

[IpocTele U COXKHBIE BENIECTBA 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0
d2a6e

ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
| | | |d2d50
10 |[3aKOH MOCTOSHCTBA COCTaBa BEILICCTB. 1 bubmuoreka [JOK
Xumuueckas popmyiia. BareHTHOCTB https://m.edsoo.ru/ffo
aTOMOB XMMHUYCCKHUX 3JICMCHTOB d2eae
11 ||OTtHOCHUTEIBbHAS aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTE IbHAS MOJICKY/IIPHAsS Macca https://m.edsoo.ru/ffo
d323c
12 |MaccoBast 10151 XMMHUYECKOTO DJIEMEHTA 1 bubmuoreka [JOK
B COEIMHEHUU https://m.edsoo.ru/ffo
d350c
13 ||[KomnuectBo BemtecTsa. Moib. 1 bu6mmoreka [JOK
Monsipaast macca https://m.edsoo.ru/ff0
d5230
14 | ®u3nyeckue U XUMHAYECKUE SIBICHUS. 1 bubmuoreka [JOK
XuMHYECKast peaKius https://m.edsoo.ru/ff0
d37fa
15 ||[Ipu3Haku U ycIOBHs MPOTEKAHUS 1 bubnnoreka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0
d3al6
16 ||3akoH coxpaHEHUS MAaCCHI BEIIECTB. 1 bubnuotexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0
d3b88
17 ||Berancnenns Koau4decTBa, MacChl 1 bu6mmoreka [IOK
BEIIIECTBA 110 YPAaBHEHUSIM XHMUYECKUX https://m.edsoo.ru/ff0
peakiuii d5708
18 ||[Kitaccudukamnmsi XAMUYIECKUX PEaKIIHiA 1 bubnuotexa [JOK
(coenmuHEHHUS, PA3TIOKEHHUS, 3aMEIIICHHS, https://m.edsoo.ru/ffo
obmeHa) d3f34
19 |M. B. JJomOHOCOB — yu&HBIN- 1 bub6nuorexa [IOK
sHnmkIoneauct. O6o0IIeHHE U https://m.edsoo.ru/ffo
CUCTEMaTHU3alis 3HAaHUI d40c4
20 ||[KonTponbHas padota Nel o reme 1 1 bub6nuorexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0
d4290
21 || Boznyx — cmech razos. CocraB 1 bub6nuorexa [IOK
Bo3ayxa. Kucimopoa — 3ieMeHT u https://m.edsoo.ru/ff0
npocrtoe Bemecto. O30H d448e
22 || Ddusnueckue U XUMHUECKHE CBOMCTBA 1 bu6nmoreka [JOK
KUCJIOpo/a (peakiuu OKUCIICHHS, https://m.edsoo.ru/ff0
ropenue). [lonarue 006 okcumax d4614
23 ||Crtoco0ObI oTydeHusT KUCIopoa B 1 bubmmoreka [JOK
na00opaTOPUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0
[TpumeHeHue KUCIOpOaa d497a
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
24 |TenoBo# 3 PeKT XUMUIECKOM 1 bubmuorexka [JOK
peaKIMU, MOHATHE O TEPMOXUMHUUECKOM https://m.edsoo.ru/ffo
YpaBHEHHUH, YK30- U SHAOTEPMUUICCKUX d4790
peaKIusIX
25 |[TomuBo (He(Th, yroib U METaH). 1 bubmuoteka [JOK
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0
MPEAOTBPAIECHUS d4cda
26 |[[TpakTrueckas pabora Ne 3 mo Teme 1 1 bubmuorexka [JOK
«[Toxy4enue u cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0
M3Yy4YEHUE €r0 CBOHCTBY d4ae2
27 || Bogopoa — 3J€MEeHT U ITPoCToe 1 bu6mmoreka [JOK
BelecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0
d4ddo
28 | ®usnueckre ¥ XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffo
d4ddo
29 |[[ToHsiTHE O KUCIIOTAX M COJIAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffo
d50d2
30 ||Crtoco0ObI oTyueHus: BOJIOpOa B 1 bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ffo
d4ddo
31 |[Ipaktuueckas padora Ne 4 o Teme 1 1 bubnnoreka [JOK
«[TonmyueHue u cobupanue BoI0po/Ia, https://m.edsoo.ru/ffo
U3Y4YEHHE €r0 CBOMCTBY d4f42
32 ||MonsipHblif 00bEM ra3oB. 3aKOH 1 bub6nuorexa [IOK
ABorapo https://m.edsoo.ru/ff0
d542e
33 ||Beruncienuns 00bEMa, KOJIMUeCTBa 1 bu6mmoreka [JOK
BEIIIECTBA Ta3a 10 €ro U3BECTHOMY https://m.edsoo.ru/ff0
KOJINYECTBY BEILIECTBA WIN 00BEMY d55a0
34 ||Berurcienus 00bEMOB ra3oB 10 1 bu6mmoreka [JOK
YpaBHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0
00BEMHBIX OTHOIIEHUH Ta30B d5708
35 || ®usnueckre ¥ XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [IOK
BO/JIBI https://m.edsoo.ru/ffo
d587a
36 ||CocraB ocHoBaHui. [ToHsATHE 00 1 bubnmoreka [JOK
WHMKATOpax https://m.edsoo.ru/ff0
d59e2
37 ||Bona xak pactBoputenb. Haceimennsie u|| 1 bubmuorexa [JOK
HEHACBIILIEHHbIE pacTBOpbl. MaccoBas https://m.edsoo.ru/ff0
JI0JIsI BEIIECTBA B PACTBOPE d5b40
|38 HHpaKTI/IquKaﬂ pabota Ne 5 o reme H 1 H H 1 H HBI/I6J‘II/IOTCK& [HOK
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No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
«[TpuroroBieHne pacTBOPOB C https://m.edsoo.ru/ffo
orpeIeIEHHON MacCOBOM J10JIei d5eba
PacTBOPEHHOTO BEIIECTBA
39 ||[KontponpHas pabora Ne2 o Teme 1 1 bubmmoreka [JOK
«Kucaopoa. Bomgopoa. Boma» https://m.edsoo.ru/ffo
d6342
40 ||Oxkcuapl: cocTaB, KiacCHpUKALNS, 1 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffo
d664e
41 |ITomyuyeHue U XUMUYECKHE CBOMCTBA 1 bubmmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ffo
OKCHUJIOB d664e
42 ||OcHOBaHMsI: COCTaB, KJIacCH(pUKAIIHS, 1 bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0
d67ca
43 |TlomyueHue 1 XUMUYECKHE CBONCTBA 1 bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0
d67ca
44 | KucnoTsl: coctaB, KiaccuuKarms, 1 bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0
dfee2
45 ||[Tonyyenue u XMMHUYECKUE CBONCTBA 1 bubnuotexa [JOK
KHCJIOT https://m.edsoo.ru/ff0
dfee2
46 ||Conu (cpeqHue): HOMEHKIATYPA, 1 bubnuoteka [JOK
CIOCOOBI OTYYEHUs, XUMUUECKHUE https://m.edsoo.ru/00a
CBOICTBA do474
47 |Ilpaktuueckas padora Ne 6. Pemenue 1 1 bubnnorexa [JOK
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe https://m.edsoo.ru/00a
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX d9b7c
COCIMHECHUI»
48 |['eHeTmyeckas CBSI3b MEXIY KiaccaMu 1 bub6nuorexa [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/00a
d9a50
49 |O6001menne 1 cucTeMaTH3aIus 3HaHU] 1 bubnuotexa [JOK
https://m.edsoo.ru/00a
d9ch?2
50 ||[KorTtpompHas padora Ne3 o Teme 1 1 bubnmoreka [JOK
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX https://m.edsoo.ru/00a
coeIMHEHH" d9ela
51 |[IlepBble MONBITKH Ki1accu(UKALIMU 1 bubnnoreka [JOK
XUMHUYECKUX dNieMeHTOB. [loHsTHE 0 https://m.edsoo.ru/00a
IPYIIax CXOMHBIX AIEMEHTOB doffa
|52 HHepI/Ioz[quCKHﬁ 3aKOH U H 1 H H H HBI/I6J‘II/IOTCK& LHOK
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No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE
/1 Beeroll Kont- Tpak- | H3y4e 1udpoBbIe
posbHble|| THUecKue | HUA o0Opa3oBaTenbHbIC
paboThl | paboTEI PeCYpCBI
[lepromnyeckas cCHCTEMa XUMHYECKUX https://m.edsoo.ru/00a
snementoB JI. 1. MenzeneeBa da52c
53 |[[Ieproibl, TPyYIIIBI, TTOATPYIIIHI 1 bubmuorexka [JOK
https://m.edsoo.ru/00a
da52c
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX 1 bubmuoreka [JOK
sep. M3ororbrl https://m.edsoo.ru/00a
da342
55 ||CtpoeHue 2JIeKTPOHHBIX 000JI09eK 1 bubmuorexa [JOK
aToMoB 31ieMeHTOB [lepuoauueckoit https://m.edsoo.ru/00a
cucremsl /. 1. Meneneena da6hc
56 ||[XapakrepucTHKa XUMUYIECKOTO eMeHTa| 1 bubnuorexa [JOK
110 €ro MoJIoKeHuIo B [leproanueckoi https://m.edsoo.ru/00a
cucreme /1. . Menneneesa da824
57 ||3nauenue [lepuoandeckoro 3akoHa st 1 bubnuotexa [JOK
pa3BUTHS HAyKu U ipakTuku. J[. U. https://m.edsoo.ru/00a
MenzeneeB — yu€Hblii, iegaror u da96e
rpakJJaHUH
58 ||9MeKTpoOTPHUIIATENFHOCTh AaTOMOB 1 bubnnoreka [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00a
daab8
59 |MonHas XuMUYeCKas CBSI3b 1 bub6mmoreka [IOK
https://m.edsoo.ru/00a
dac34
60 ||[KoBasleHTHas TIOJSIPHAS XUMHYCCKAS 1 bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00a
daab8
61 ||[KoBaneHnTHast HENoOJsAPHAS XUMHYECKas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00a
daab9
62 ||CTereHb OKHUCIICHHS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00a
dae28
63 ||OKHCIIUTENBHO-BOCCTAHOBHUTEIIbHBIC 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/00a
db076
64 ||OKHCIIUTENHN U BOCCTAHOBUTEIIN 1 bu6mmoreka [JOK
https://m.edsoo.ru/00a
db076
65 ||[KonTponbHas pabota Ne4 o reme 1 1 bubnuorexa [IOK
«Ctpoenue aromMa. XUMHUYECKast CBS3b» https://m.edsoo.ru/00a
db486
66 ||Pe3epBHBIN ypok. O000IICHUE 1 1 bubmmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

No Tema ypoka KonnuectBo wacoB ‘ Hara DJIEKTPOHHBIE
n/n Beero|| Kont- [Mpak- || 13Y1C midposbIe
posbHble| THueckue | HHA oOpasoBarenbHbIC
paboThl | paboTEI PeCYpCBI
| L | | [db3sc |
67 |[Pe3epBHbIi ypok. O000IICHNE U 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00a
d9ch2
68 |[Pe3epBHBIi ypok. O000IIEHNE U 1 bubmmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ffo
d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbBHOI'O ITPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA

Xumus. 8 kiacc: yueb. 1 odeodpazoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-e usn.,
ctpeotutl. - M.: [Ipoda, 2022. - 286 c.

Xumus. knacc: yue0. amns obieodpazoBarenbHbix yupexaenuid / O.C. I'abpuenss. - 3-e u3[., CTpeoTHII.
- M.: [Ipoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA

Brenure

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlurykoBa A. B. HacronbHast kuura yuutens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Tetpaap 1151 1a00paTOpHBIX ONBITOB U MPAKTUYECKUX padoT. 8 KII.
K yuebnuky O. C. I'abpuensina «Xumus. 8 kiace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroaunueckoe nocodue k yuednuky O. C. 'abpuensna «Xumus». 8 kinace / O. C.
Iabpuensa. — M. : lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodue k yueOHuky O. C. I'abpuensna «Xumus». 9 xknace / O. C.
Iabpuensa. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kapThol kK yueoHuky O. C. 'abpuensHa «Xumusi. 8 KJ1acc» : METOJUYECKOe
nocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosioruyeckue kapThol k yueoHuky O. C. 'abpuensna «Xumus. 9 Kj1acc» : METOJUYECKOe
nocobue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTponbHble 1 TpoBepouHblie paboTsl K yueOHuky O. C. 'abpuensna «Xumus. 8» /
O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakona u 1ip. - M.: [Ipocda, 2022. nanHsie

IMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Beenutenannbichttp://www.chemnet.ru ["azeta « Xumusi» u caidt st yuurtens «51 uay Ha ypoK XUMHUNY
http://him.1september.ru Exunas xomtexmus LIOP: [IpenMernas Kommekus « XAMHsI
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE YKCIICPUMEHTBI: XHMHUSI.
Konnexnust Poccuiickoro o0rieo0pa3oBaTensHOTO opTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

http://www alhimik.ru Bcepoccuiickas onumnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YICOHUK JJI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJIISIK: XUMHS

http://www.chemistry.ru JlucraniimonHasi OJIMMITHA/IA TI0 XUMHUH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBINA POCKT
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