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[Ipunoxxenue 14 kK OCHOBHOM
00111e00pa30BaTeIbHOM MpOrpaMme —
00pa3oBaTeNbHON IPOTPaMME CPETHETO
o01m1ero o0pa3oBaHus

PABOYASA ITPOT'PAMMA
YUYEBHOI'O ITPEJMETA «XUMMUSI»
10-11 kiaccenl



Pabouas nmporpamma o xumun (0a30BbIii ypoBeHb) aiast yuarmxcs 10-11 kimaccos paspaborana
B cootBeTcTBUH ¢ ®I'OC COO u coorBerctByeT DenepanpHoil pabodeld mporpamme mo ydyeoHomMy
npeamery «Xumus (6a30BbIi ypoBeHB)». Pabouas mporpamMma mo xumuu s yaammxcs 10-11 kmaccos
o0ecrieynBaeT JOCTH)KCHUE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3zoBaTeIbHOMN
MporpaMMbl cpeliHero obmiero oOpa3oBaHMs, pa3padoTaHa Ha OCHOBE TpeOOBaHHMM K pe3yibTaTam
OCBOGHUSI OCHOBHOW 00pa30BaTeIbHOW MPOTPAMMBI C yY4ETOM OCHOBHBIX HAIMPABICHHHA MPOrpam,
BKJIFOUEHHBIX B CTPYKTYPY OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBl.

Conep:xanue yueoHoro npeameral

10 KUIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenMeT opraHn4ecKOM XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B II0Jy4YCHUH HOBBIX
BELIECTB U MaTepuasioB. Teopus cTpoeHus oprannyeckux coeauHenuii A.M. BytiepoBa, e€ ocHOBHbIE
nosioxkeHus. CTpyKTypHble (OpMysbl OpraHMYECKUX BellecTB. ['omoisiorus, nzomepus. Xumuueckas
CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJJMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBiaenue o KinaccupuUKanuu OpraHMYeckux BemiecTB. HoMmeHknaTypa opraHmueckux
COEMHEHUI (cHUcTEeMaTHuYecKas) U TPUBHAJIbHBIE HA3BaHMsI BaKHEHIIMX IPEACTABUTENIEH KIIACCOB
OpPraHUYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE MeTO/bI H3y4YeHHs BellecTB M UX NMpeBpalleHuil

O3HakomiieHHEe ¢ o00pa3namMM OpraHMYecKHMX BELIECTB W MaTepuajlaMd Ha HMX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOJIOJIEHUE M ONUCAHHE JEMOHCTPAIlMOHHBIX
OIBITOB M0 IPEBPAILIECHUI0 OPraHUMYECKUX BEILECTB NPH HArpeBaHWU (IJIaBlieHHE, OOYIJIMBaHHE U
TOpPEHHUE).

YriieBogopoanbl

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psaa. MeraH u 3TaH — mpocTeliue
IIPEJCTaBUTENIN ANKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBa (peakLuu 3aMeIleHUs] U TOpeHHs),
HaXO0XJACHUE B IPUPOJIE, IOIYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKHUN psA. OTUIEH M MNPONWIEH — MNpOCTEeHIne
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHMYECKHE CBOMCTBAa (peakuMM TUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLlin), I0JIy4€HNE U IPUMEHEHUE.

Ankanuensl: Oyramauen-1,3 u wetunOyranueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3HUHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHM PsJl. ALIETHIEH — NpOCTEHIINi
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOEHUE, (U3MYEeCKHMe W XHMHUYECKHME CBOWCTBA (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, ¢GU3MYECKHE UM XHWMHUYECKHE CBOWCTBA (peakiuu
raJOreHUPOBAaHUS U HUTPOBAHMS), TOJydeHUE U IPUMEHEHue. T0yon: cocmas, cmpoenue, puzuyeckue
U Xumuyeckue ceolcmea (peaxkyuu 2ai02eHUpOBaHUs U HUMPOBAHUS), NONYUeHUe U NPUMEHeHUe.
TokcuuHOCTH apeHOB. ['eHeTHYecKast CBSI3b MEXy YIIIEBOAOPOJAaMH, IPUHAIEKALMMH K Pa3JInYHbIM
KJIaCCaM.

[TpupoaHble HCTOYHUKH YTIeBo10po10B. [IpupoHblil ra3 u nonytHele HeTsHbIE ra3bl. HedTsb
n e€ mnpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEpPEeroHKa, KPEeKHHI (TePMHYECKHH,
KaTaJIMTH4eCKui ), muponu3. IIpoxykTsl nepepaboTku He(TH, UX TPUMEHEHHUE B TPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOYKTHI €ro nepepadoTKy.

IKCNEePUMEHTAJIbHbIC METOAbI H3Yy4YCeHHUs BEIeCTB M UX NPeBpalleHuil

O3zHakoMiieHHEe ¢ 00pa3amu MjaacTMace, KaydykoB U pe3uHbl, kKosiekuuu «HedTe» u «Yromby,
MOJIETMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, NPOBEICHUE NPAKTHYECKOMN
padoThI: TOIyYEHNE STHIICHA U U3YYEHHE €T0 CBOWCTB.

Pacuérnble 3amaun

! Kypcueom B TekcTe BbIIETeHBI DIEMEHTHI COJAEPKAHUS YueOHOrO MaTepuana, KOTOpbIe
HU3YYarOTCA B O3BHAKOMUTCIIBHOM IIJIAHE KU HE BKIIFOYAKOTCA B COCTAB IMPEAMCETHBIX PE3YIbTATOB OCBOCHUA
@®OIT COO Ha 6a30BOM ypOBHE.



Bbruncnenus no ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAaKIMU MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OIHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOCHHE, (PU3HUECKUE U XUMUYECKHE
CBOMCTBAa (peakUMM C aKTUBHBIMU MeETalllaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHUE), IPUMEHEHUE.
BonoponHble cBA3M MeXIy MOJIEKyJaMH CHUPTOB. J[eHiCTBME MeTaHOJIa M 3TaHOJa Ha OpPraHu3M
4eJl0BeKa.

MHoroaToMHble CIUPTHL. DTUICHIIMKOIb U MNIMLIEPUH: CTPOCHUE, (PU3NUECKUE U XUMHUYECKHUE
CBOHCTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METalJIJaMM, KaUeCTBEHHAas peaklusi Ha MHOIOaTOMHbIE
cnupthl). JlelicTBre HA OpraHu3M yesnoBeka. [IpuMeHenne rimueprHa u STUIIEHTJIUKOJISL.

@deHoul: CTpOeHHE MOJIEKYJbl, (GU3NYECKHEe U XUMHUYECKHEe CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Tpumenenue peHona.

Anbnerunsl U kemonwvl. DopManbleruy, aleTanbIerul: CTpoeHue, (u3n4eckue 1 XuMHU4ecKue
CBOMCTBAa (p€akUMM OKHUCIIEHHS U BOCCTAaHOBJICHUS, KAuyE€CTBEHHBbIE pPEAKLUH), IOJy4YEHUE U
IIPUMEHEHHE.

Ayemon: cmpoenue, ¢usuveckue u Xumuyeckue coUCMEa (peakyuu OKUCIEHUs U
80CCMAHOBNIEHUS), NOTLYYEHUE U NPUMEHEHUE.

OMHOOCHOBHBIE TIpe/ebHBIE KapOOHOBBIE KHCIOTBL. MypaBbHHAsS M YKCYCHasi KHCIIOTBHI:
cTpoeHue, (pu3n4Yeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME Ul Kjacca KHUCIOT, peaKius
STepUHKAINN), TIOTyIeHHUE U puMeHeHne. CTeaprHOBast M OJICMHOBAs KUCIOTHI KaK MPEACTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOILEE JICHCTBHE.

CrnoxHnble 3(hUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 ciioxHbIX 3¢upoB. Kupsl.
I'mapoinns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrneBoasl: cocraB, Kiaccu(uKanus yrieBogoB (MOHO-, - W TOJMcaxapujsl). [ roko3a —
IPOCTEHIINIA MOHOCaXapu/: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NUECKHE U XUMUYECKHUE CBOMCTBA
(B3aumoneiictBue ¢ rugpokcugom meau(ll), okuciaenne ammuaduHbM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIFOKO3bl), HAX0XKJICHHUE B MPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi pOJlb.
®dorocunTe3. PpyKkTo3a KaK U30MEp IITHOKO3bI.

Caxapo3za — npedcmasumenv 0Ucaxapuoos, 2UOpoiu3, HaxoAHcoeHue 8 Npupooe U npumMeHeHue.

Kpaxman u nemmono3a Kak npupoiHsle mnoiauMepbl. CTpoeHue Kpaxmajla M LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs PeaKLus C HOJO0M).

JKCIepUMEHTAJIbHbIE MeTO/AbI H3yYeHHs BellecTB M UX NMpeBpalleHuil

[TpoBenenue, HaONIOJEHHE M ONHCAHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHME CIUPTOB,
KAueCTBEHHbIE pEaKUHWU OJHOATOMHBIX CHHUPTOB (OkucieHue »dtaHona okcuaoM Meau(ll)),
MHOI'OaTOMHBIX CHHMPTOB (B3auMojeiicTBue riuuepuHa ¢ rugpokcuaom wmenu(Il)), ampaerumon
(okucnenue aMMuadHbIM pactBopoM okcuna cepedpa(l) u ruapoxcuaom menu(ll), B3aumonernicTue
KpaxMmasa ¢ H0JIOM), IPOBEJICHHE MPAKTUYECKON paboThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun

Bbruucnenust o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BELIECTBA WJIN MPOJIYKTa PEaklUU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoepxalniye opraHnyeckne coeiNHeHust

Amunvl. Memunamun u anuaun: cocmas, cmpoeHue, guauyeckue u Xumuieckue ceoucmed
(copenue, 83aumooeticmaue ¢ 000U U KUCTIOMAMU,).

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHWYecKHe coeluHeHHs. Pu3nuecKkue M XUMHUYECKHUE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak mnpupoaHBIE BBICOKOMOJEKYJApHBIE coeauHeHus. llepBuuHas, BTOpHYHAs U
TpEeTUUHAas CTPYKTYypa 0enKkoB. XMMUYECKHE CBOICTBA OEJIKOB: THAPOJIN3, I€HATypaIsl, KaueCTBEHHBIE
peakiuu Ha OeJIKH.

JKcIepUMEeHTAIbHbIE MeTO/IbI H3yYeHHUs] BellleCTB M UX NpeBpalleHuii

HabmoneHue u onucanue AeMOHCTPALMOHHBIX OMBITOB: JIEHATypalus OEIKOB IIPH HarpeBaHHH,
[IBETHBIC PEAKIIUH OCITKOB.

Bbicokomo1eKyIsIpHBbIC COCUHEHHUS



OcCHOBHBIE TIOHATHA XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMED, IOJIIMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMU, CPENHSAS MOJeKyysapHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUH — IOJTMMEPU3ALNS U IOJUKOHICHC AL

IInacmmaccul (noausmuinen, NOAUNPONULEH, NOTUSUHUIXIOPUO, noaucmupon). Hamypanonviii u
cunmemuyeckue Kaydyku (6ymaouenogulii, X10ponpeHosblil U U30npeHosslil). Bonokna: namypanohvie
(x10n0K, wepcmb, WENK), UCKYCCMBEHHbLE (AyemamHoe 60JI0KHO, 6UCKO3a), CUHmMemuyecKue (KanpoH u
JIA6CAH,).

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHs BeleCTB M UX NpeBpalleHuil

O3HakoMmiIeHHE ¢ 00pa3LaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXNpeaAMETHBIX CBA3€M INpU M3ydyeHUM opraHudeckod xumuu B 10 kiacce
OCYLLIECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX NOHATUH, TaK U MOHSITHH,
SBJISIOILUXCSI CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01re ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJICHUE, HAY4HbIH (hakT, rUmoTes3a, 3aKOH, Teopus,
aHauM3, CHHTE3, KiIaccHu(uKanus, NEePpUOAUYHOCTb, HAOIIOJACHNUE, W3MEPEHHUE, OSKCIIEPHMEHT,
MOJICTIUPOBAHUE.

®usnka: MaTepus, PHEPrusi, Macca, aTOM, DJIEKTPOH, MOJIEKYJa, 3HEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BELIeCTBA, (PM3NYECKHUE BEIWYMHBI M €IUHMIBI UX
U3MEpEeHUsl.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BemlecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbI€, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALMOHAJIBHOTO IHUTAHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE IIperapaThl, MaTe€pHaibl U3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKUH AIeMEHT. ATOM. Sapo aToMa, U30TOIbL. DJICKTPOHHAS 000I09Ka. DHEPreTUICCKHE
YPOBHHU, IMOIYPOBHH. ATOMHBIC OpOHTamu, s-, P-, 0- amemeHThl. OCOOCHHOCTH pacHpeaeiICHHs
AJIEKTPOHOB IO OpOUTAIsIM B aroMax OJJIEMEHTOB IMEPBBIX YETHIPEX IEPUOJIOB. DJIEKTPOHHAs
KOH(UTrypauus aTOMOB.

Ilepnonnueckuii 3akoH u [leproandeckas cucreMa xuMuueckux aiuemeHToB .M. Menneneesa.
Cas13p nepuoaudeckoro 3akoHa u [lepuonnueckoi cucreMbl xumuueckux aiuemenToB .M. Menneneesa
C COBPEMEHHOW Teopuel CTPOCHHsS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMH IMPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM U NepuojaaM. 3HadeHue
IIEPUOIMYECKOT0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemecTBa. XUMHUECKas CBA3b. BUIbI XUMUYECKON CBA3M (KOBAJIEHTHAsI HETIOJSPHAs
U TOJSIpHAasA, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUSl KOBAJIEHTHON XMMHUYECKOW CBS3H
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbIH). Bomoponnas cBs3b. BaneHTHOCTb. DEeKTPOOTPULIATEIBHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemiectBa MOJEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IIOCTOSHCTBAa COCTaBa
BellecTBa. THMbl KPUCTANIMYECKMX pEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

IlonsiTe 0 nucnepcHbIX cucTeMmax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpBl. MaccoBas mois
BEILECTBA B pacTBOpE.

Knaccudukanus Heopranmyeckux coenuHeHuil. HomeHknaTtypa HeOpraHW4ecKuX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIINX K PA3IMUHBIM KJlaccaM.

Xumuyeckass peakuus. Knaccupukanus XUMHYECKMX peakuuidi B HEOPraHUYeCKoW H
OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHNUSI MACChl BELIECTB, 3aKOH COXPAHEHHUs U IIPEBPAICHNS SJHEPTUN
MIPU XUMUYECKHUX PEAKIIHIX.

CKopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3iIW4HbIX (akTopoB. OOpaTHMble peaKIuH.
Xumuueckoe paBHoBecHe. DaKTOphI, BIMSIONME HA COCTOSHUE XUMHUUYECKOro paBHoBecus. [IpuHummn
Jle llarense.



OnektponauTuueckas auccoruanus. CunbHble W ciaabble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIECTB: KHUCIas, HEUTpanbHas, menodHas. [lowsamue o 800opooHom noxazamene (pH)
pacmeopa. Peakiiun HOHHOTO 0OMeHa. [ uOponu3 Heop2aHu4ecKux u OpeaHudecKux 8eulecms.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE peakiuu. [lonamue 00 21eKmpoauze pacniasos u
pacmeopoé coneti. Ilpumenenue snekmponusa.

JKcnepuMeHTAIbHbIE MeTOAbI H3y4YeHHsl BelleCTB U UX NMpeBpalieHuii

Hemonctpanus tadaun «llepuoanueckas cucrema xuMuueckux iemerToB [[.1. MenneneeBay,
U3YYCHHE MOJICTICH KPHUCTAUIMYECKUX PEMIETOK, HAOMIOJIEHUE M OINMUCAaHUE JIEMOHCTPAIMOHHBIX U
71ab0paTOpPHBIX ONBITOB (paslio’keHHWE TMEepOoKCHIa BOJIOpPOJAa B MPHUCYTCTBUU KaTaiau3aTopa,
ONpeIelIeHUE CPEbl PACTBOPOB BELIECTB € IOMOIIBIO YHUBEPCATBHOTO MHANKATOPA, PEAKLIMK HOHHOTO
oOMeHa), MPOBEACHUE TPAKTHYECKON paldoThl «BimsHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON pEAKLUN».

PacuérHble 3agaun

Pacuétel 0 ypaBHEHMSM XHMHMUYECKHX PEAKUUH, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCMIOJIB30BAHUEM MOHSATUS «MACCOBAsS JIOJISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [Tonoxxenue HeMmeramios B lleprnoaudeckont cucreme xumudeckux anemenTos [1.1.
MenzeneeBa U 0OCOOCHHOCTH CTpPOEHHUs aTOMOB. Du3MyecKue CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAJIOB (Ha IMpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XYMHYEeCKUE CBOMCTBA BaXKHEHUIITNX HEMETAIIOB (TallOreHOB, cepbl, a30Ta, Gocdopa, yriaepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. I[lonoxenune MeramuoB B Ilepuonnueckor cucreMe XMMHYECKUX 3ieMeHToB JI.U.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J104eK aTOMOB MeTaiuioB. O0mue ¢puznueckue
cBoiicTBa MeTauioB. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUM sl HATPSHKCHUH METaJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAIJIOB (HATPUH, KUK, KaJdbIlUi, MarHui, alFOMUHUH,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCITUHEHUM.

OO6mue crnocoObl monyueHuss MetainoB. Memannypeus. Kopposus memannog. Cnocobwvi
sawumel om Kopposuu. lIpuMeHeHne METaJIIOB B OBITY U TEXHHKE.

JKcNepUMEHTAIbHbIE METOAbI H3yYeHHS BeIeCTB U UX NpeBpalleHu i

N3yuenne komtekiuu «MeTtauibel M CIUIaBbI», O0pa3loB  HEMETAIOB, pEIICHUE
AKCIIEPUMEHTATBHBIX 3a/1a4, HAOIOIeHNEe U OMHCAHKUE JEeMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIMBITOB
(B3anMoJIeHicTBHE THAPOKCHIA ATFOMUHUS C PACTBOPAMHU KHUCIIOT U IIEJIOYEH, KAYECTBEHHBIE PEaKIINN
Ha KaTHOHBI METAJUIOB).

Pacuérnble 3agaun

Pacuétbr Macchl BelecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B oOecrieueHUH HKOJIOTUYECKOM, SHEPreTHYeCKOW U THINEeBON 0e30MacHOCTH,
pa3BuTuu MeAuIMHbL. [loHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHil.

[IpencraBienuss 00 OOIMX HAYYHBIX MPHUHIIMIIAX MPOMBIIIJICHHOTO MOJYyYEHHUs Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEpUAJOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHallbl JUIA JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHS B 3[I0POBhE YEIOBEKA: MIPABUIA UCIIOIH30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiIa
0€301MacHOTO UCIIOIH30BAHMS PENapaToOB OBITOBON XUMUN B TIOBCEITHEBHOM JKU3HH.

MexnpeamMeTHblie CBSI3H

Peanm3zanus MeXIpeIMETHBIX CBsI3€i MpH M3Y4YeHUU OO0IIel W HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHN, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOwue ecTeCTBEHHO-HAyYHbIC MOHITHUS: Hay4HBIA (akT, THIIOTE3a, 3aKOH, TEOPHUs, aHAJH3,
CHHTC3, KHaCCI/I(bI/IKaL[I/I}I, NEpUOANIHOCTD, Ha6JIIOI[eHI/Ie, SKCIICPUMCHT, MOJACIIMPOBAHUC, U3MCPCHUC,
SIBJICHHE.

dusmka: marepusi, SHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, H30TOII,
PaIMOaKTHBHOCTh, MOJICKYJa, HSHEPreTHUeCKUi YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOsSHHUEC BCIIICCTBA, (1)I/I3I/I'-ICCKI/IC BCJIMYMHBI U CAVMHUIBI KX U3MCPCHHA, CKOPOCTh.

Buosnorus: kiieTka, Opranu3M, 3Kocucrema, buocepa, Makpo- 1 MUKPOIIEMEHTbI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHu3Me.

[eorpacdust: MUHEpaITbl, TOPHBIE IOPOIbI, OJIE3HBIE UCKOITAEMbIE, TOILIUBO, PECYPCHI.

TexHOJOTUS: XUMHUYECKash MPOMBIIUICHHOCTh, METAJUTyprusi, MPOH3BOJACTBO CTPOHTEIBHBIX
MaTepUaJioB, CEIIbCKOX03IHCTBEHHOE TIPOU3BOJICTBO, IMUIICBAs IIPOMBIIUICHHOCTD, (papMaleBTUYeCKas
HPOMBIIUICHHOCTh, MTPOU3BOJCTBO KOCMETHYECKHX IIPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTCepuraIoB, SJICKTPOHHAA MMPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.

HJIaHpreMl)Ie PeE3YJIbTATBI 0OCBOCHUS y‘l€6HOI‘O npeameTa

JInuHOCTHBIE pe3yJIbTaThl

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS O0YYAOIIUMUCS MPOTPaMM
cpenHero oouero o0pa3oBaHUs (JIMYHOCTHBIM, METAllpeIMETHBIM U IpeAMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOM JUIsl pa3pabOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOrpaMM CPETHEro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETHHOCTHBIA MOIXO/I.

B cooTBEeTCTBUM € CHCTEMHO-AEATEIBbHOCTHBIM IOAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUs IMpeaMmera «XHMHsS» Ha YPOBHE CpEeIHEro o0Imero o0pa3oBaHUsS BBIICIICHBI
CJIETYIOIIE COCTaBISIOIIHE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPAXKIAHCKOW HWISHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJIMYMe MOTUBALUU K 00y4EHUIO;

[[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH IHUYHOCTH HAa OCHOBE KIFOUEBBIX
[EHHOCTEW ¥ MCTOPUYECKUX TPATUIHNNA 0a30BOI HAYKH XHUMHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOJCTBOBATbCS B CBOCH JESTENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MIPUCYIIIMMHU LIEJIOCTHOM crcTeMe XUMUYECKOT0 00pa30BaHus;

HaJINYMe MPABOCO3HAHUS 3KOJOIMUYECKON KYJIBTYphl U CIIOCOOHOCTH CTAaBUTh IIENTU M CTPOUTH
KU3HEHHBIE TUIaHBbI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MpeAMeTa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHON ACSITEILHOCTA B COOTBETCTBUH C TYMAHUCTUYECKUMHU, COITUOKYIIbTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH ILIEHHOCTSMH M HJeajJaMH POCCHIMCKOro TpakJaHCKOro OOIecTBa, NMPHUHATHIMU B
o0miecTBe HOPMAaMHM U TpaBWJIAMHU TOBEIECHMSI, CIIOCOOCTBYIOIIMMHU IpoLieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS JINUHOCTU O0yYarOIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAMETa « XUMHUS» OTPaKaroT C(POPMHUPOBAHHOCTH OIIbITA
MO03HABATEIBHOM U MPAKTUYECKON 1eATEIbHOCTH 00YUaIOIIMXCS [0 peaTn3aluy NPUHSTHIX B 00IIeCTBE
LIEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS OO0YYaIOIIMMHUCA CBOMX KOHCTUTYLHOHHBIX NpaB U OOA3aHHOCTEH, YBaXEeHHS K
3aKOHY M NIPaBONOPSAKY;

MPEJCTaBICHUS] O COLMAIbHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW MAEATENbHOCTH MpPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI APYTUX TPH
aHaJIM3€e pa3IMyYHbIX BUJOB yUeOHOU NEATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHs K TPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUHU M MPAKTHUECKOTO MPUMEHEHUs XMMMH,
OCO3HaHHUS TOrO, YTO JOCTMKEHHSI HAyKH €CTh Pe3yJbTaT UIUTEIbHBIX HAONIOJIEHUHN, KPOHMOTIMBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIONEM aHaIu3e HHGOpMaIuu o
IIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIlUU, CBSA3aHHbIC C XUMHUYECKHUMH SIBJICHHUSIMH, U MPUHUMATH
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE M IIOCTYNKHM CBOHMX TOBAapUIIEH C MO3HUIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX NOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUA IIEHHOCTEH 3J0pOoBOro U ©Oe3omacHOro oOpas3a JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHMYECKOMY 3/I0POBBIO;

coOrofieHHsl MpaBUiI 6€30MacHOro o0palleHus ¢ BeIIeCTBaMH B OBITY, TIOBCEAHEBHON KU3HU U
B TPYAOBOH J€ATEIbHOCTH;

MOHMMAaHHUA LICHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOT'O 0€30IaCHOIO MOBEJCHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBbIO U XKU3HU JIIOJIEH;

OCO3HAHUA TMOCJIEJCTBUM M HENPUSATUS BPEIHBIX MpPHUBBIYEK (YMOTPEOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKOW  JI€ATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHME€ B pEHICHUHM [PaKTUUYECKUX 3ajJady COLMAJIbHOU
HAMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHIECKOMY M3YUEHUIO MPo(deccHii pa3InyHoro poja, B TOM YHCIIEe Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HMHIUBUIYyajdbHOW TpaeKTOpuu oOpa3oBaHHs, Oymyuieit
npodeccud M pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHUECKH I€JIeCO00Pa3HOr0 OTHOIICHHUS K MIPUPOJIe, KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUSA TN00aIbHOTO XapakTepa JKOIOTUYECKUX MPOoOJieM, BIHUSHUS IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOIMMOCTH HCIOJb30BAHUS JIOCTHIKEHUH XUMMU ISl PELIeHHs BOIPOCOB
paIMOHAaIBLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUSTHS IEHCTBUM, IPUHOCSIINX BPE OKPYKAIOLIEH IPUPOIHOM Cpele, yMeHus
MIPOrHO3UPOBATh HEOJArONPUSITHBIE 3KOJOTUYECKHE MOCIEICTBUS IMPEANPUHUMAEMbIX JIEUCTBUN U
MpeA0TBpaLaTh UX;

HaJIM4YUSl Pa3BUTOTO HKOJIOTMUYECKOTO MBINUIEHHS, DSKOJOTMYECKOW KYJIbTYphl, OIbITa
JESATEIBHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B II03HABATEIIbHOM,
KOMMYHHMKAaTUBHOM M COLIMAJBbHOW NPAaKTUKE, CHOCOOHOCTM M YMEHMsI aKTUBHO IPOTHUBOCTOSATH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHMMAHUSA CHeMUUKH XUMHUM KaKk HayKH, OCO3HaHus €€ poiau B (GOPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUH 1IeJIOCTHOTO MPEACTaBIEHUS 00 OKPY)KAloIleM MHUpe
KaK 0 €IMHCTBE MPUPO/IbI M YETIOBEKA, B TO3HAHUU MPHPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHNH NPodieM
COXPaHEHHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYUMOCTH XHMHUHU Ui COBPEMEHHOM LMBWIM3ALMU: B €&
I'YMaHUCTHYECKON HANPaBICHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpHI,
peleHnH TI00albHBIX MPOOJIeM YCTOWYMBOIO PAa3BUTHUS YENIOBEUYECTBA — CHIPHEBOM, YIHEPTETHUECKOM,
MUIIEBON U KOJIOTUYECKONW O€30MacHOCTH, B pa3BUTHUN MEAMIIMHBI, 00€CTIEYeHUH YCIOBUHN YCIIEITHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0T0 YjeHa 00IIecTBa;



€CTECTBEHHO-HAYYHOH  TIpPaMOTHOCTH: TIOHMMAaHUS  CYUIHOCTH  METOJOB  IO3HAHWUA,
HCTOJIb3yEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH MCIIOJIb30BaTh OJTy4YaeMble 3HAHUS JIJIs aHATTU3a
U OOBSICHEHHMSI SIBJICHUN OKPYKAIOLIEro MHpa U MPOUCXONALIMX B HEM M3MEHEHHM, yMEHUs AeNaTh
00OCHOBAHHBIC 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEBIO MOTyYSHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHMS JUIsl pelIeHUs IpoOiieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPEeca K NO3HAHUIO U UCCIIE10BATENIbCKON JESTEIbHOCTH;

TOTOBHOCTHU M CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMYHbIX chepax mpohecCHOHATBLHON e TeTbHOCTH.

MeTtanpeameTHblie pe3yJabTaThl

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS YUEOHOTO MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHUs BKIIFOYAIOT:

3HaUUMbIe I (OPMHUPOBAHHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEKIUCIUTUIHHAPHBIC
(MexnpeaMeTHbIC) OOLIEHAYYHBIE MOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U
crenu(puKy METOI0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAy4HbIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleIoBaHue, HaO0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHMBEpCcalbHble y4eOHbIE NEHCTBHUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHbBIE, PETYJIATHBHBIC),
obecnieunBammue ¢GopMupoBaHue (QYHKIMOHAIBHONW TI'PAaMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CIIOCOOHOCTH oOyyaronmxcs HCITOJIb30BaTh OCBOCHHBIE MEXKIUCIUIITIUHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJbHBIC yUeOHBIC NEHCTBUS B MO3HABATEIBLHON M COLMATBLHOMN
MpPaKTHUKE.

MeranpeqMeTHble  pe3yNbTaThl  OTPAXAIOT  OBJAJACHHE  YHUBEPCAIBHBIMH  YICOHBIMH
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JCHCTBUSMHU.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUueOHbIE 1eiCTBUS

ba3oBble JJornyeckne aelcTBHSA:

CaMOCTOSITENILHO ~ (JOPMYJITMPOBATH M aKTyaJlHM3UpOBaTh MPOOJIeMy, BCECTOPOHHE &
paccMaTpuBarth;

OTIPENIETISATh 1EH IeITeIbHOCTH, 3a71aBas apaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCHUTD
pe3yabTaThl JEATEIbHOCTH C MOCTABICHHBIMU LIETISIMU;

HUCITIOJIB30BAaThH HpI/I OCBOCHHNU 3H&HI/II>1 HpI/IéMI)I JIOTUYCCKOTO MBINUJICHUS — BBIACIATH
XapaKTepHbIC MPU3HAKU OHATUH U YCTAHABIUBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
IIOHATUS OJIs1 O6”I>${CHGHI/I$I OTOCJIIBHBIX q)aKTOB nu $IBJ'[€HI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIIACCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'IGI[CTBeHHBIG CBA3HUN Memny H3y‘IaGMBIMI/I SIBJICHUAMMU,

CTPOUTH JIOTHUECKHUE PACCYXKACHUs (MHIYKTHUBHBIC, NEAYKTUBHBIE, TIO AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJICHMSX, (POPMYIMPOBATH BBIBOABI U
3aKIIOYCHUS;

HpI/IMeHSITI) B npouecce II03HaHUAA, I/ICHOJ'II)3yeMI)Ie B XUMHUHN CHMBOJIMYCCKUC (3HaKOBI>I€)
MOJIeTIH, TPeoOpa30oBbIBaTh MOJENIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOI) JJIEMEHTA,
xuMudeckas Gpopmyiia, ypaBHEHHE XUMHUYECKOW peaKIuu — MPH PEIICHUH yUeOHBIX MMO3HABATEIHHBIX U
MPaKTUYECKUX 3aa4, IPUMEHSTh Ha3BaHHBIE MOJIEIIbHBIC IIPE/ICTABIICHHUS /1JI51 BBISBJICHUS XapaKTEPHBIX
HpI/ISHaKOB HSyIIaeMBIX BCIIIECCTB U XUMHNYCCKUX peaKHHﬁ.

ba3oBble ncciienoBarebCcKHue AeCTBHA:

BJIAACTh OCHOBAMH METOI0B Hﬁy‘IHOFO IIO3HAHU BCIICCTB U XUMHNYCCKUX peaxunﬁ;

dbopMynupoBaTh ILEAM M 33Ja4dl  HCCIEAOBAaHUS, UCIOIB30BaTh IIOCTaBICHHBIE U
CaMOCTOATENIbHO C(HOPMYIUPOBAHHBIE BOMPOCH B KAueCTBE MHCTPYMEHTA TMO3HAHMS M OCHOBBI ISt
(hopMUPOBaHUS TUIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXICHHUIA,

BIIAACTH HaBbIKAMHA CaMOCTOSATCIBHOTO HJ'IaHI/IpOBaHI/IH 158 HpOBe}IeHI/ISI yququCKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HaONI0JaTh 3a XOJOM IMpoIlecca, CaMOCTOSATEIHHO
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IIPOTHO3UPOBATh €T0 Pe3yIbTaT, (POPMYIUPOBATH 0O0OIEHHS U BEIBOABI OTHOCUTEIIBHO 1OCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MPOJEIaHHOMN paboTe;

nproOpeTaTh ONMbBIT YYEHUUYECKON MCCIIE0BATENIbCKOM U IPOEKTHOM JESITEIbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY IMOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOOB II03HAHUS.

Paborta ¢ unopmanmeii:

OpPUEHTHPOBATHCSI B Pa3IMYHBIX MCTOYHUKAX MHPOpPMALUU (HAy4HO-TIOMYJIsSIpHAs JIUTEpaTypa
XHUMHYECKOT0 COJIepKaHUs, CIPaBOYHBIE T0coOus, pecypchl IHTepHEeTa), aHATU3UPOBATh HHPOPMAITUIO
pasNUYHBIX BUIOB U (QOpPM MPEICTABICHHS, KPUTUYECKM OLICHUBaThb €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEYMBOCTD;

(opMyITHpOBATH 3aMTPOCHI U TPUMEHSATH Pa3IMUHbIC METOABI IIPU TOUCKE U 0TOOpE MHPOPMALIUH,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh OMNBIT HCIOJB30BAaHHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAIBHYIO (HOpMYy TpeAcTaBiIeHUs HH(OpMaruu (CXEMBbl,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIHN S3BIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ XUMHUECKOW HH(POpMaIUei:
IPUMEHATh MEXIpeaAMeTHble ((u3nyeckue W MaTeMaTH4YecKHe) 3HAKW U CHMBOJIBL, (OpPMYJIbI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

3aJjaBaTh BONPOCHI 10 CYIIECTBY OOCYKAaeMOil TeMbl B XOJ€ auajora W/WiM TUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIBHO BBITOJIHEHUS MPEUIOKEHHON
3a/1a4y;

BBICTYNIaThb C IIPE3E€HTAlUell pe3ylbTaTOB II03HABATEIbHOM JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIOJHEHUH XMMHYECKOIO IKCIEPHUMEHTA,
MIPaKTUYECKOH pPAaOOTHI MO HCCIEJOBAHUIO CBOMCTB HM3YyYae€MbIX BELIECTB, peaM3allUd y4eOHOIo
npoekta U (OpMYyIMpPOBaTh BBIBOABI IO pe3ylbTaTaM IPOBEAEHHBIX HCCIENIOBAaHUNA NyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYLIECTBJIATH CBOKO IIO3HABATEIBHYIO JESTEIbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTh M IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBAThH
npeiaraéMblii aIrOpUTM I€WCTBUMN MTPH BHIMOIHEHUH YU€OHBIX U UCCIIEI0BATENbCKUX 3a]1a4, BHIOMPATh
Haunbosee FpPEKTUBHBINA CIOCOO MX pelleHHs] ¢ y4ETOM IOJIydyeHHs] HOBBIX 3HAHMH O BELIeCTBaX U
XUMHUYECKHUX PEAKIMSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESTEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJibTaThl

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTpa)xaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUNH O XMMHUYECKOH COCTaBISIOLICH €CTeCTBEHHO-HAY4HOI
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU ABJIEHUH IPUPOBI, B (GOPMUPOBAHUM MBILUICHUS U KYIbTYPbI
JMYHOCTH, € (PYHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOAMMON JJIsl pelleHHs] MPAaKTUYeCKUX 3a/1ad U
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHNE CHUCTEMOM XMMHMYECKHUX 3HAHWM, KOTOPas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, OJJIeKTpoHHas o00oJiouka aToMa, MOJIEKYJla, BaJIEHTHOCTb,
3JIEKTPOOTPHIIATEILHOCTh, XMMUYECKasl CBsI3b, CTPYKTYpHas ¢popmyia (pa3BEpHYTas U COKpalIEHHas),
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIN 00BbEM, YIIepOaAHbIN CKeleT, GyHKIMOHAIbHAas rpylna, pajauka,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA M a30TCOAEpIKAIIHE
COEIMHEHMS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHHUs opraHuyeckux BemecTB A.M. BytiepoBa, 3aKOH COXpaHEHHUS MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalllie B
OCHOBE NMOHUMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUN, (PaKTOJOTMUECKUE CBEICHHS
0 CBOMCTBAxX, COCTaBe, MOJYyYEHUHN U O€30IaCHOM HCIIOIb30BAaHUH BaKHEHIIINX OPraHUYECKUX BEILECTB
B OBITY M IIPAKTHUUYECKON JAEATEIbHOCTH YEJIOBEKa;



c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHble MPU3HAKU MOHSATUHN, YCTaHABIMBATh MX
B3alMOCBSA3b, MCIIOJIB30BaTh COOTBETCTBYIOUIME IOHATUS IPU ONMCAHMM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUMN;

c(OPMHPOBAHHOCTh yMEHHUH HCIOJB30BaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpami€éHHON) (GOopMysn OpraHMYEeCKHX BEIIECTB U
YpPaBHEHUH XUMUYECKUX pEaKLUMW, HM3rOTABJIMBATH MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB IJIf
WUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABIUBATh MPHHAJICKHOCTb H3YYCHHBIX OPTraHUYECKUX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPeAeIEHHOMY KIIAcCy/TpyIIe COeAMHEHUN (YTIIeBOAOPOIbL,
KHCIIOPOJI U a30TCOJIepIKAIINe COeIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS ), 1aBaTh UM Ha3BaHHUS
1o cucremarndyeckoil HomeHkiatype (IUPAC), a Takyke npuBOAUTE TPUBUAJIbHBIE HA3BaHUS OTAEIBHBIX
OpPraHMYECKUX BEUIECTB (STWJIEH, TMPOMWIEH, AaleTWJeH, ATHJICHIJIMKOIb, TJUIEepuH, (eHol,
dbopmanbpaerua, ametanbIeru], MypaBbUHAs KHUCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBas KUCIIOTA, III0K03a, PPYyKTO3a, Kpaxmall, IeJITI0103a, TJIULIKH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACIATh BHIBl XUMHUYECKOW CBA3M B OPraHUYECKUX
COeMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHATH MOJ0KESHUS TEOPHU CTPOCHUS OPIraHNYECKUX BEILECTB
A.M. BytnepoBa ansi 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (HHU3HUECKHUE U XUMHUYECKUE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH Ppa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH,
STWJICH, MPONWJIEH, aleTwieH, OyraaueH-1,3, MerwnOyramueH-1,3, OeH30i1, MeTaHOJN, ATaHOIN,
STHJICHIJIMKONb, TIHUIEPHH, (EHON, aleTanbIeTrui, MypaBbHHAs M YKCYCHAas KHCIIOTHI, TIIOKO3a,
Kpaxmall, HeJUTI0I03a, aMUHOYKCYCHAs! KHCIIOTA), WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WCTOYHUKH YTIEBOJOPOIAHOTO ChIpbs (HEe(dTb,
IPUPOJAHBII ra3, yrojib), CHOCOOBI MX NEpepadOTKM U MPAKTUYECKOE IMPUMEHEHHE IPOJYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUHN MPOBOJAUTH BBIUMCIICHUS [0 XUMHUYECKHUM YPaBHEHMSIM (MaccChl,
00BbEMa, KOJIMYECTBAa MCXOJHOIO BEUIECTBA MM MPOAYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILECTB WIN MIPOJYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOM 3HaHMH 00 OCHOBHBIX METOJAaX Hay4HOTO
MO3HAHUS, UCIIOJB3YEMBIX B XUMHUU NPU W3YYEHUU BEIIECTB U XUMUYECKUX SIBICHHUH (HaOdroneHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEINPOBAHME), HCIIOJIB30BATH CUCTEMHBIE XUMHUYECKHE 3HAHUSA IS
NPUHATHUS PEIIEHUH B KOHKPETHBIX JXU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C BEUIECTBAMH U UX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOJATh TMpaBWia TOJB30BAHUS XWMHUYECKOW TOCYIOM U
71a00paTOpHBIM 000pYIOBaHMEM, a TaK)Ke MpaBuiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH OKCIIEPHUMEHT
(mpeBpallleHus1 OPraHUYEeCKUX BELIECTB IPU HAarpEBaHUU, [TOJIyYE€HUE STUIICHA U U3yUEHHE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIMM OPraHMYeCKUX BEIECTB, JAEHATypalus OeNKOB MpU HAarpeBaHWM, LIBETHBIC
peakiuu OeIKOB) B COOTBETCTBUU C IIPaBUJIAMHU TEXHUKH 0€30MaCHOCTH MPU OOPAIlEHUH C BEIECTBAMHU
1 J1abOpaToOpHBIM 00OPYIOBAHUEM, MPEJICTABIATH PE3yIbTaThl XUMHUUECKOT0 SKCIIEpUMEHTa B (hopme
3alliCH YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (GopMynHpoBaTh BBIBOJBI Ha OCHOBE ATHX
pE3YJIBTATOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJTU3UpPOBaTh XUMHYECKYI0 HH(MOpMALHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMaluu, UHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MTPaBUiIa SKOJOTUYECKH IEIeCO00pa3HOTO MOBEICHUS
B OBITY U TPYAOBOM JIEATEIBHOCTH B LEJISAX COXPAHEHHUSI CBOETO 3/10POBbS M OKPYXKAIOIIeH IPUPOIHOI
Cpelbl, 0CO3HABaTh ONACHOCTb BO3JECHCTBHUS Ha >KUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMAas cMblica mokazatens I[I/IK, mosicHATP Ha mpumepax CHoOcoObl YMEHbBIICHHS U
MPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEJIOBEKa,
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JUTsl 00y4aloIUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI: YMEHHE MPUMEHSTH 3HAHUS
06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BCUICCTB U XUMHUYICCKUX }IBHGHHﬁ;

JUISL CJETBIX U CIabOBUIAMIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO TOUYEUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvucu XuMudeckux Gopmyi.

11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUs Kypca «OO01iast 1 HeopraHuuecKasi XUMHsD OTPa)aroT:

c(OPMUPOBAHHOCTH MPEICTABICHUI: O XHMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYUHOU
KapTUHbI MUPA, POJIM XUMHUH B [IO3HAHUU SIBJICHUH ITPUPOJIbl, B GOPMUPOBAHUN MBIIIIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN sl peleHHs] MPAKTUYECKUX 3a1ad U
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CpPE/Ie;

BJIAJICHAE CHUCTEMOM XMMHMYECKHX 3HaHWM, KOTOPAs BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHSA
(XMMHUYECKHI1 JIIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTh, IEKTPOOTPHULATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b
(xoBaJIeHTHAas, MOHHAsA, METAJLINYECKasl, BOJOPOAHAS), KpUCTAIIIMYECKAs peLIETKA, TUIIBl XUMHUYECKHUX
peakuui, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI, MIEKTPOJIUTUYECKAs JUCCOLUALUSA, OKUCIIUTEINb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON peaKLui, XUMUUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUS
EKTPOJINTUYECKON JIHCCOLMALNY, Nepruogudeckuil 3akoH JI.MI. MeHpneneeBa, 3aKOH COXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS M TMPEBPALLEHUS DSHEPIUM NPU XMMHUUYECKUX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKALlMe B OCHOBE
MIOHUMAaHUSI NPUYUHHOCTU U CHUCTEMHOCTH XMMMYECKUX SBJICHUH, (PaKTOJIOIMUECKHUE CBEIEHHUS O
CBOMWCTBAX, COCTaBe, NOJYYEHUHU U 0€30I1aCHOM UCIIO0JIb30BaHUH BaXKHEHIIINX HEOPraHMUECKUX BEILIECTB
B OBITY M IPAKTHYECKON JCATEIBHOCTH Y€JI0BEKa;

c(OPMHPOBAHHOCTh YMEHHMI BBISBIATh XapaKTEpHbIE NMPU3HAKU MOHATUH, yCTAaHABIUBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPY ONMCAHUU HEOPraHUYECKUX BEUIECTB U
UX NPEBPALLEHUM;

c(OpMHUPOBAHHOCTh YMEHHH NCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUS (GOpMYJI
BEIIECTB M YypaBHEHMH XHUMHUYECKUX peakuui, cucremarnueckyro HomeHknatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTAEJIbHBIX HEOPraHMUECKUX BELECTB (YrapHbIi ra3, yrileKMCIbli ra3, aMMHaK,
raméHas U3BeCTh, Heral€Has U3BeCTb, MUThEBAs COJA, HUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHUN ONPEIENIATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XHMHUYECKUX
3JIEMEHTOB B COEIMHEHMSX Pa3IMYHOTO COCTaBa, BHUJ XMMHUYECKOW CBs3M (KOBaJEHTHas, MOHHafi,
MeTaJlJIn4ecKasi, BOJIOpOAHAas) B COEIMHEHUSAX, TUI KPUCTAIIINYECKON pEIETKN KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyJspHas, HWOHHAs, MeTaNIM4yecKas), XapakTep CpeAbl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COCAUHEHUI;

c(OpMHPOBAHHOCTb YMEHHI YCTaHABIMBATh PUHA/JIEKHOCTh HEOPIraHUYECKUX BEIIECTB 110 UX
COCTaBY K ONPEJEIEHHOMY KJIacCy/TpyIe COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJLIIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIbI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUH PacKpbIBATh CMBICH Nepuoandeckoro 3akoHa .M. Menneneesa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHUE AaTOMOB XHMMHYECKHX
aneMeHToB 1—4 mepuonos Ilepumoauueckoii cucremsl xumudeckux snemeHToB [I.M1. MeHnneneesa,
UCIIOJNIb3YS TIOHSTUS «S-, P-, O-2JIEKTPOHHBIE OPOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTU W3MEHEHHs CBOWCTB XUMHUYECKHUX DJIEMEHTOB U MX COCIMHEHMN IO IEepUoaaM u
rpynmnaM [lepuonnueckoi cucremsl XuMudeckux 351eMeHToB [[.1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKHNX BEIIECTB PA3JMYHBIX KJIACCOB, NOJATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXJy HEOPraHMYECKMMH BEIIECTBAMU C I[IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHHUS KIacCHU(DUUIUPOBATh XUMHUECKHE PpEAKIUH 10 Pa3IUYHBIM
MpU3HaKaM (YKCIy U COCTaBY PEarupyroLINX BELIECTB, TEIJIOBOMY 3(DQeKkTy peakuuu, U3MEHEHUIO
CTEIeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

11



c(OpMHUPOBAHHOCTh YMEHUU COCTaBIISATh YPAaBHEHHUS PEAKUUN Pa3IUYHBIX THUIIOB, MOJHBIE U
COKpaIIEHHbIC YPABHEHHSI PEAKIINI HOHHOTO OOMEHA, YYUTHIBAS YCIOBHS, IPH KOTOPBIX 3TH PEAKIUU
UIYyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOIUTH PEAKIIUH, MOJITBEPKIAIONINE KAYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLINE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh yYMEHUN PpACKPBIBATh CYIIHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaaHca dTHX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTHM XHUMHYECKOW peakluu OT
pa3nMyYHbIX (PAKTOPOB; XapakTep CMEUICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCMMOCTU OT BHEUIHETO
BozaeiictBus (mpunuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHUE IPOIIECCHI, JeKallle B OCHOBE
MIPOMBIIIIJICHHOTO TIOTYYSHHS CEPHON KUCIOTHI, aMMHAaKa, a TAK)Ke CPOPMUPOBAHHOCTD MPECTABICHUN
00 o0IIMX HAYyYHBIX MPUHIUIIAX U IKOJIOTUYECKUX MPpoOIeMax XUMHUUECKOTO MPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BHIUUCICHUS C UCTIOJIH30BAHUEM TOHSATHUS «MacCOBast
JI0JISl BEILECTBAa B PacTBOPE», OOBEMHBIX OTHOLICHHM Ta30B MpPU XUMHUYECKHX PEAKIUIX, MacChl
BellecTBa WM 00BhEMA Ta30B MO0 M3BECTHOMY KOJUYECTBY BEUIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3(ddexra peaklud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAaCChI BEUIECTB, MPEBPAIICHUS U COXPAHEHUS YJHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHM COONIOAATh TMpaBUjia MOJIb30BAHUSA XHMHUYECKOW TMOCyHoil u
1ab0paTOpPHBEIM 00OpYIOBAaHUEM, a TaKXKe IMpaBuia OOpAlICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH M  BBIMIOJHIATH XUMHUYECKHH OIKCIIEPUMEHT
(paznmoskeHue MepoKCHa BOJOPOJa B MPUCYTCTBHHM KaTanu3aTopa, OIpeleleHHE Cpelbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO HWHIUKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiuu, peakiuu HOHHOTO 0OMEeHa, KaueCTBEHHBIE peakInK Ha cyibdar-, kapOoHAT- U
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «MeTaiby U
«Hemerannel») B COOTBETCTBUH C MIPaBHJIaMU TEXHUKU 0€30MACHOCTH MPH OOpAIlEHUU C BEIIECTBAMU
1 1ab0opaTOpHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3YIbTAThl XUMUYECKOTO SKCIIEpUMEHTa B (hopme
3aliCU YPaBHEHUU COOTBETCTBYIONIMX peakiuuid W (GopMmynupoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yibTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMHYECKYIO HWH(MOpMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaNK, IHTepHET U ApyTrux);

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MpaBUiia IKOJIOTUYECKH 11eJIeCO00pa3HOT0 MOBEACHUS
B OBITY ¥ TPYJOBOM ACATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBBSI U OKPYKAIOUIEH MPUPOTHOM
Cpebl, 0CO3HABATh ONACHOCTH BO3/ECHCTBHS HA KMBBIE OPTAHU3MBI ONPENEIEHHBIX BELIECTB, IOHUMAs
cmpicn mokazatenst [IJIK, mosicHATh Ha mpuMepax CrnocoObl YMEHBIICHHUS W TPEIOTBPAIICHHUS HX
BpPEIHOT'O BO3JICVCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIsT 00YYaIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE TPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUISL CIIETIBIX W CJIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PENbeHO TOUYCUHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.

TemaTruueckoe INIAHUPOBAHME 110 XUMHH

10 xaacc
KonnuectBO yacos DIIEKTPOHHBIE
Ne | HaumenoBaHue pazenos K - (udpoBkIe)
/T | ¥ TeM IPOTrpaMMBbI Beero %HTPOHBHHe %aKTquCKHe 06pa3oBaTeIbHBIC
paboThI paboThI pecypehI

Pasnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
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[Ipenmer oprannyeckoi
xuMuu. Teopus bubnuotexa [JOK
1.1 | crpoeHHsI OpraHUYECKUX 3 https://m.edsoo.ru/7f
coeqruueHu A. M. 41837c
byrneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
[TpenenbHble bubmmorexa [IOK
2.1 YIIIEBOAOPOIBI — 2 https://m.edsoo.ru/7f
aJKaHBI 41837c
Henpenenbubie bubmmoreka [JOK
2.2 YIJIEBOAOPO/IBI: aJIKEHBI, 6 1 https://m.edsoo.ru/7f
aJIKaJueHbl, aJIKUHBI 41837c
ApomMarndeckue bubmorexa [IOK
2.3 p 2 https://m.edsoo.ru/7f
YTJIEBOJIOPOIBI 41837¢
[IpupoaHbIe UCTOYHUKHT bu6mmoreka [{OK
2.4 | YrIeBOJOPOJIOB U MX 3 1 https://m.edsoo.ru/7f
nepepaboTka 41837c
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
bu6mmoreka [IOK
3.1 | Couprel. denon 3 https://m.edsoo.ru/7f
41837c
AlbeTH b, bu6mmoreka [IOK
3.2 | KapOGoHOBBIE KUCIIOTHI. 7 1 https://m.edsoo.ru/7f
CrnoxHble 3(upbI 41837c
bu6mmoreka [IOK
3.3 | VYrueBons 3 1 https://m.edsoo.ru/7f
41837c
Hroro no paszneny 13
Pa3nes 4. Azorcoaepskamue OpraHn4ecKue CoeJuHEeHH
R bubmmoreka [IOK
4.1 AMI/IHOI;I/ICJ'IOTI)I — 3 https://m.edsoo.ru/7f
) 41837c
Hroro no pazneny 3
Paspnen S. BeicokomoJieKy I pHbIE COeAUHEHUS
[Tnactmaccel. Kayuyku bubmiorexa HOK
51 Bostoka - NaYIYRIL 2 https://m.edsoo.ru/7f
41837c
Hroro mo pazneny 2
11 knace
Ne | HaumeHnoBaHue pa3aenoB Komiyectso yacos
/T | ¥ TEM MPOTPAMMBI B K II DJICKTOHHbIC
cero OHTPOJILHBIE paKTUYeCKHe (mpoBbie)
paboThI paboTsI

13



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

o0Opa3oBaTenbHbIC
pecypcbl

Paszgea 1. Teopernueckue 0CHOBBI XUMUM

CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKoH
u Ilepuonnueckas

bu6mmoreka [JOK
https://m.edsoo.ru/7f

1.1 CUCTEMA XUMHUYECKUX 3 41837c
anemeHToB /[. U.
Meunneneena
CrtpoeHue BelecTBa bubnorexa LIOK
1.2 M IfOFOO6 a;IHe se éCTB 4 https://m.edsoo.ru/7f
P H 41837c
bu6mmoreka [JOK
1.3 | Xumuueckue peakiuu 6 https://m.edsoo.ru/7f
41837c
Hroro mo pazmeny 13

Pa3nen 2. Heoprannuyeckasi Xumust

bubmuoreka [JOK
2.1 | Meraibl 6 https://m.edsoo.ru/7f
41837c
bubmuorexa [JOK
2.2 | Hemeramisl 9 https://m.edsoo.ru/7f
41837c
CBs13b HEOPraHUYECKUX Enbmorexa IOK
23 | U ODLAHMYCCKIX 5 https://m.edsoo.ru/7f
' b 41837c
BEILIECTB
Hroro no pazneny 17
Pa3zngen 3. Xumus u :Ku3HbL
bubmmoteka [IOK
3.1 | XuMusd 1 KU3Hb 4 https://m.edsoo.ru/7f
41837c
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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10 KJTACC

0 JIEKTPOHHBIE TN BbI
N Tema ypoka KoanuectBo JIeKTpO ¢ uupponbie
n/n oOpa3oBaTe/ibHbIE pecypchbl

4acoB
bu6nmoreka [IOK
I . https://lesson.edu.ru/my-school/lesson/a9f3d191-
pEAMET OPTraHUYECKOU
1 XUMUH, €6 BOSHUKHOBEHHUE 1 Sele-4e24-5c02-
a3 i o 1L 3HAUCHIe ’ efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token
PA3BUTHC 1 SHAUCHU =00d3c187bded0129a346af21affaa6ade375h1c38cf3
d61632acf9035¢32a694
bubnuoreka LIOK
Teopust ctpoeHus https://lesson.edu.ru/my-school/lesson/c935a58c-
2 OPraHUYECKUX COCTUHEHUIN 1 ab0e-4c59-9dcf-

A. M. bytneposa, eé 20517ae4b52e?backUrl=https://urok.apkpro.ru/&toke

OCHOBHBIE IT0JIOKECHUSA n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694

IIpencraBiaenue o

e bubnuorexa [JOK

Kiaccuukanum
https://lesson.edu.ru/my-school/lesson/726ee099-

OPraHUYECKUX BEIIECTB.

3 Homenkarypa 1 elad-410-h8be-
( ) b4cb589aeadl?backUrl=https://urok.apkpro.ru/&toke
CHOTEMATIHBCKAI) U n=00d3c187hded0129a346af21affaabade375h1c38cf
TPUBHAJIPHBIC HASBAHWA 3d61632acf9035c32a694
OPraHUYECKUX BEIIECTB
bubnuorexa [JOK
A . https://lesson.edu.ru/my-school/lesson/258ddc06-
JIKaHBI: COCTaB U
4 CTPOEHUE, TOMOJIOTUYECKUI 1 ec23-473c-b3d/-
p ? ed82fcaddd02?backUrl=https://urok.apkpro.ru/&toke
pia n=00d3c187bded0129a346af21affaabade375b1c38cf
3d61632acf9035¢32a694
bu6nuoreka [IOK
M https://lesson.edu.ru/my-school/lesson/9641927f-
€TaH U PTaH —
) poCTeHIINe MpeICTaBUTENN 1 bbc-44h9-h3ea-
P 81a2be75c47a?backUrl=https://urok.apkpro.ru/&toke
allkaHoB n=00d3c187bded0129a346af21affaa6a9e375h1c38cf
3d61632acf9035¢c32a694
bubmmoteka [IOK
https://lesson.edu.ru/my-school/lesson/4038171e-
6 AJIKEHEBI: COCTaB U 1 4158-4bd1-ae98-

CTpOEHHUE, CBOMCTBA 18dc1cth9399?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694

bu6mmoreka [IOK
https://lesson.edu.ru/my-school/lesson/05ab5925-

OTUJIEH U TPOIUIIEH —

7 IIPOCTEUIINE PEACTABUTEIHN 1 aos 4t Lol
P 70b5e8db71ae?backUrl=https://urok.apkpro.ru/&toke
aJIKeHOB n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035c32a694
bu6nuorexa LIOK
ITpaktryeckas padora No 1.
8 «I_P}on cHIe 3TI:I)/I.]'IeHa " 1 https://lesson.edu.ru/my-school/lesson/53cd2379-
- . 2a45-4301-9f67-
M3YdCHHUC CrO CBOMCTERY 7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&toke



https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

n=00d3c187bded0129a346af21laffaa6a9e375b1c38cf
3d61632acf9035¢32a694

Aunkanuensl. byranuen-1,3 u
MeTmI0yTaauen-1,3.

bu6mmoreka [IOK
https://lesson.edu.ru/my-school/lesson/6df23393-
6f08-4b9f-ae01-

9 [TonydyeHne CHHTETUYECKOTO a983b95b854a?backUrl=https://urok.apkpro.ru/&toke

Kay4yKa U pPEe3UHBI n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694

A ) bubnuoteka LIOK

JIKHUHBI: COCTaB U
0COGEHHOCTH CTPOSHH, https://lesson.edu.ru/my-school/lesson/05c9a929-
10 TOMOJIOTUYECKHH PSI. 6741-4d7c-84D5-
A o ., . 0092a92468356?backUrl=https://urok.apkpro.ru/&tok
UCTHIICH — NPOCTCHIIH en=00d3c187bded0129a346af21affaa6a9e375b1c38¢
Tpe/CTABUTEIIb ATKNHOB £3d61632acf9035¢32a694
bubnuoteka LIOK
https://lesson.edu.ru/my-school/lesson/7dada027-
1 Brprunciienus no ypaBHeHHUIO 8448-418f-h416-

XUMHYECKON peaKiuu fbaledd4ab6d?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187bded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢c32a694

bubmuorexa [JOK
https://lesson.edu.ru/my-school/lesson/d86d7d00-
12 ApeHbl: 6€H30J1 U TOIYOJI. d5b4-491d-aded-

TOKCHYHOCTH apEHOB c3ddal9feef4?backUrl=https://urok.apkpro.ru/&toke
n=00d3c187hded0129a346af21affaa6a9e375b1c38cf
3d61632acf9035¢32a694

I'eHeTnueckas cBs3b

YIIIEBOJOPOJIOB,

MPUHAJIEKAIUX K

pa3InyHBIM KJaccam.

13 [Ipupoanble HICTOYHUKHN

YTJIEBOJOPOAOB: IPUPOAHBIN

ra3 u MonyTHbIE HEPTSIHBIE

rasbl, He)Th U IPOJIYKTHI €€

nepepadoTKu

14 IHonyronosas
KOHTPOJIbHAsA padoTa
bubmmoteka [IOK
[IpupoHbIE HCTOYHHUKHN
. o https://lesson.edu.ru/my-school/lesson/99557a5e-
YIIIEBOOPOIOB: IPUPOIHBIN
15 ra3 u NomnyTHble HeTIHbIE 2221-43¢0-97b8-

.. 983de535c44d?backUrl=https://urok.apkpro.ru/&toke
rasel, HeQTb M POAYKTHI €8 n=00d3c187bded0129a346af21affaabade375b1c38cf
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1 kaac
Ne Tema ypoxa KoauuecTBo JJIeKTPOHHBbIE HU(POBHIE
n/n 4acoB o0pa3oBaTesibHbIE PECYpPChI
bu6mmoreka [JOK
https://lesson.edu.ru/my-
XUMHIecKyii SeMERT. ATOM. school/lesson/20b1df2e-6ce4-435b-b6dc-
1 DieKTpoHHas KOH(pUIrypamus 1 5155d30a45fa?backUrl=https://urok.apkp
aTOMOB ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
22694
[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB JI. 1.
MeH):[eJIeeBa1 ux CBSIBI: c BuGmmotexa LIOK
COBPEMEHHOU Teopuei
CTPOEHHS ATOMOB https://lesson.edu.ru/my-
3aKOHOMEPHOCTH H3MEHEHH S school/lesson/e7d48881-055d-49da-a49c¢c-
2 CBOMCTB XUMHYECKUX 1 7375¢3d033e9?backUrl=https://urok.apk
SJIEMEHTOB U UX COCIAMHEHUH pro.ru/&token=00d3c187bded0129a346af
10 rpymnnaM u nepruoiaM. 21affaa6a9e375b1c38¢cf3d61632acf9035¢
3HaYCHHE MTEPUOANIECCKOTO 32a694
3aKOHA M CUCTEMBI
XUMHYECKHUX d1eMeHTOB JI.1.
MeneneeBa B pa3BUTHH
HAyKH
BxoaHasi KOHTpPOJIbHAS
3 1
padora
bu6mmoreka [IOK
CtpoeHue BeliecTna. https://lesson.edu.ru/my-
XuMHYeCKast CBsI3b, €€ BUIBL, school/lesson/a9c9a61e-e387-4ffe-bcfb-
4 MeXaHU3Mbl 00pa30BaHUs 1 acadc7241b21?backUrl=https://urok.apk
KOBaJICHTHOH CBSI3H. pro.ru/&token=00d3c187bded0129a346
Bonoponnas cBsizb af2laffaa6a9e375b1c38cf3d61632acf90
35c32a694
bu6mmoreka [IOK
BalleHTHOCTE https://lesson.edu.ru/my-
’ school/lesson/12bfc348-007f-4796-
DIIEeKTPOOTPULIATETHHOCTb. beda-
S g:ﬁ?@ﬁi;ﬁi‘iﬁii’; 1 180fc6b720fe?backUrl=https://urok.apk
YIVIPHOTO 1 pro.ru/&token=00d3c187bded0129a346
HEMOJICKYIIIPHOTO CTPOCHHA af21affaa6a9e375b1c38cf3d61632acfo0
35c32a694
bubmuorexa [JOK
[ToHsTHE O AUCTICPCHBIX https://lesson.edu.ru/my-
cucreMax. MlcTuHHEBIE U school/lesson/8ae38be6-e06f-4fae-9729-
6 KOJIJIOUIHBIE PACTBOPBI. 1 69903109f968?backUrl=https://urok.ap

MaccoBasi J10J1s1 BEIIECTBA B
pactBope

kpro.ru/&token=00d3c187hded0129a34
6af2laffaa6a9e375b1c38cf3d61632act9
035c32a694
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HEMETaJUIOB (Ha mpuMepe
KHCJIOpOJIa, cepbl, hocdopa u
yriepoja)

https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-4¢c66-be05-
b0966dffb673?backUrl=https://urok.apkp
ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢3
2a694

XUMHYECKUE CBOUCTBA

bu6mmoreka [JOK
https://lesson.edu.ru/my-
school/lesson/35¢c2be59-f1c6-46¢6-
910c-

22 gzgoreHOB’f CpbI X 46a0576d6924?backUrl=https://urok.ap
JUHHCHHIH kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9

035c¢32a694

XHUMHUYECKHE CBOICTBA a30Ta,

23 9
dbocodpa 1 UX COCTUHECHUIA
XuMuyeckue CBOHCTBa
24 yriepoja, KpEMHHS U UX
COECIMHEHUN
bubmuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-4c66-
o5 [IpuMeHeHre BaXKHEHIIIHX be05-

HEMETAJUJIOB U UX COEIUHEHUN b0966dffh6737?backUrl=https://urok.apk
pro.ru/&token=00d3c187bded0129a346
af2laffaa6a9e375b1c38cf3d61632acfo0
35¢32a694

O06o0061IEHNE U

cucTeMaTu3aIys 3HaHUM 110

26 teme «Hemeramisi.

Berurcnenus o ypaBHEHHUSIM

XUMHYECKHUX PEaKIHii 1

TEPMOXUMHUYECKHE PACUETHI

bu6mmoreka [IOK
https://lesson.edu.ru/my-

[Mpaktuueckas padora Ne 3. school/lesson/7c19b0ba-7815-4db3-

97 «Permenne 86f4-

IKCIEPUMEHTAIBHBIX 33]1a4 110 d0ac5b740b3b?backUrl=https://urok.ap

teMme "Hemeramier"» kpro.ru/&token=00d3c187bded0129a34
6af2laffaa6a9e375b1c38cf3d61632acf9
035c¢32a694

KonTponpHas pabora mo

28 TeMaM «MeTaJibl» U
«HemeTrammnny
bubmuorexa [JOK

Heopranuueckue u https://lesson.edu.ru/my-

29 OpraHNYeCcKHe KUCIIOTHI. school/lesson/35c2be59-f1c6-46¢6-

Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

910c-
46a0576d6924?backUrl=https://urok.ap
kpro.ru/&token=00d3c187bded0129a34
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AmdorepHbie
HEOpraHU4ecKue u
OpPraHUYeCKUEe COCTUHEHHUS.

bu6mmoreka [IOK
https://lesson.edu.ru/my-
school/lesson/46b429e4-931c-43fb-
azba-

30 ['eHeTnyecKas CBSI3b be9eObbeddef?backUrl=https://urok.apk
HEOPTraHUYECKUX U pro.ru/&token=00d3c187bded0129a346
OpPraHUYeCKUX BEIICCTB af21laffaa6a9e375b1c38cf3d61632acfo0

35c32a694
HToroBasi KOHTPOJIbLHAS

31
pabora
e Butmoress LOK
HPOMBIILTEHHOTO TOJTYYEHUs https://lesson.edu.ru/my-

BaXKHEHIIMX BEmecTB. Pob school/lesson/f5999557-18¢8-4853-83a0-

32 XWMHWH B 00ECIIEYEHUU 588bf830407a?backUrl=https://urok.apkp
JKOJOTHYECKOH, ro.ru/&token=00d3c187bded0129a346af2
SHEPreTHYCeCKOH U MUILEBOH laffaa6a9e375b1c38cf3d61632acf9035¢c3
0€30MacHOCTH, Pa3BUTUU 22694
MEIULIMHBI

bubmuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/acd826¢f-ba2d-49db-b216-

33 Ezis;zznirﬂpe BEIICCTR H ef7c26a84728?backUrl=https://urok.apkp

ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
2a694

bu6mmoreka [JOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-2cc7-4860-8583-

34 XUMUS 1 3I0pPOBbE YeIOBEKa 9f76edc8a59f?backUrl=https://urok.apkpr

0.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
22694
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