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Pa6ouas nporpaMmma y4ye6Horo npegmera «XuuMus»

Knacc 8A ypoBeHb nporpamMmmbl 6a30Bbiii Ha 2024-2025 y4ye6HbIV rog,
yuuTenb Tanna EKatepuHa BUKTOpoOBHa.



ropog YNbsaHOBCK,

YneaHoBckas obnactb 2024

MoscHUTenbHaaA 3anucka.
MporpaMmma rno XMMmm1 Ha ypoBHe OCHOBHOrO 06LLero o6pasoBaHuns COCTaB/ieHa Ha OCHOBe TpeboBaHWI K pe3ynibTaTam
OCBOEHVS OCHOBHOW 06pa3oBaTe/ibHOM NPOrpamMMbl OCHOBHOIO 06LLero obpasoBaHus, npeactaBneHHbIXx B PrOC OO0, a Takxe
Ha ocHoBe desepasibHON paboyein NPorpaMMbl BOCMUTAHUS U C YY4ETOM KOHLLeNUMM npenogaBaHus y4ebHoro npeameTa
«XnMusa» B obpasoBaTe/ibHbIX opraHmsaumax Poccnrickon degepaumun.
Mporpamma no xmmum paspaboTtaHa c Lesibio OKa3aHUa METOANYECKOW MOMOLLM YUNTENO B CO3J4aHNM paboyeli NporpaMmbl rno
yyebHOMY npeamMerTy.
MporpamMmma no xmmum Aaét npeactaBneHve o Luensx, obLien ctpaterum obyyeHns, BOCMUTaHUA 1 Pa3BUTUS 06yYatoLLMXCA
cpeAcTBaMM yyebHOro npegmMeTa, yCTaHaBIMBaeT 065A3aTe/IbHOe NpegMeTHOe cojepXaHue, npedycMaTpuBaeT pacnpejeneHve
ero Mo KsiaccaMm 1 CTPYKTypupoBaHue rno pasgenam n tTemam rnporpamMmmbl No XMMUK, onpeaensiet KoanyecTBeHHble
KauyeCTBeHHble XapakTepuUCTUKN COAePXaHWs, peKoOMeHAyeMyto Nocef0BaTe/IbHOCTb U3YYeHUSA XUMUN C YHETOM
MeXrpeAMETHbIX U BHYTPUNpPeAMETHbIX CBSA3EN, IOTMKN y4ebHOro npouecca, BO3PacTHbIX 0CO6eHHOCTe 0by4YaroLLMXCS,
onpejensieT BO3MOXHOCTM nNpeamMeTa ANs peann3saunm TpeboBaHNIN K pe3ynbTaTaM OCBOEHUSA OCHOBHOW 0bpa3oBaTeibHOW
nporpaMMbl Ha YypOBHe OCHOBHOTIO 06LLero obpasoBaHus, a Takxke TpeboBaHUM K pe3ynbTaTtamM 06yyeHNs XUMNU Ha YPOBHe
uener nyvyeHmns npegmMeTa v OCHOBHbIX BUAOB y4eb6HO-N03HaBaTeIbHOW AeATeIbHOCT 06y4YaroLLerocsi N0 OCBOEHUI0 y4ebHOoro
cogep>kaHus.

3HaHMe XMW CNYXNT OCHOBOW AN GOPMUPOBaAHNSA MUPOBO33PEHNSA 0ByYatoLLLerocs, ero NnpeAcTaBneHnin 0 MaTepranbHOM
eANHCTBE MUPA, BaXKHYIO POab UrpatoT opmMupyemble XUMUEn NpeacTaBieHns 0 B3aMMONpeBpaLLeHNaX SHeprm 1 oo
3BOIIOLMIN BELLECTB B NPUPOJE, O NYTAX peLleHns rnobanbHblx NpobaemM yCTOMUMBOro pa3BUTUS YesloBeYvecTBa - CbIPpbeBO,
3HepreTMYeckomn, NULLEBON 1N IKONOrMYecKon 6e30nacHoCTy, NpobieM 34paBOOXPaHEHMS.

N3yueHne xumnn:



CNOCOBCTBYET peanursaLmm BO3MOXHOCTEN AN CAaMOPa3BUTUS U GOPMUPOBAHNS KYbTypPbl IMYHOCTY, €€ obLel 1
bYHKLUMOHANBHOM rPpamMOTHOCTY;

BHOCUT BKNaj B GOpMUPOBaHME MbILLEHUS N TBOPYECKNX CNOCOBHOCTEelr 06yyatowmxcs, HaBbIKOB X CAMOCTOATENIbHOW
y4YebHOM AeATeNbHOCTN, SKCNePUMEHTANIbHbIX N UCCNef0BaTeNbCKUX YMEHUM, HeobXOAMMBbIX Kak B MOBCeAHEBHOW XU3HN,
Tak 1 B NpodecCMoHaNbHOW AeATeNbHOCTY;

3HAaKOMMUT CO CcneumnPurKor HayYHOro MblLLIEHWS, 3aKN1ablBaeT OCHOBbI LIeNOCTHOrO B3rN1s4a Ha e4NHCTBO NPUPOAbI U YenoBeka,
AIBNSieTCS OTBETCTBEHHbLIM 3Tarnom B OpMMpOBaHNM eCTeCTBEHHOHAYYHOW rPaMOTHOCTM 0BY4YaroLLNXCS;

crnocobcTByeT POPMMPOBAHUIO LLIEHHOCTHOMO OTHOLLEHUS K eCTeCTBEHHO-HayYHbIM 3HaHUAM, K TpUpoJe, K YenoBeky, BHOCUT
CBOVI BKNaj B 3KON0rnyeckoe obpasoBaHme oby4atoLmxcs.

[laHHble HanpaBneHns B 0byyeHNn xumMmnm obecneumBaroTca cneundrnKon cogepxaHms yuebHoro npeameTa, KOTopbI SBASETCS
negarornyecky afanTMPOBaHHbIM OTpaXeHneM 6a30BON HayKU XUMUKW Ha onpesenéHHOM 3Tarne eé pasBuTuS.

Kypc XxMmMumn Ha ypoBHe OCHOBHOrO 06LLLero 06pa3oBaHNs OPUEHTUPOBAH Ha OCBOEHMe 06y4YaloLLMMNCA CUCTEeMB
nepBoOHaYanbHbIX MOHATUN XVMUWN, OCHOB HEOPTraHNYECKOM XUMUWN N HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUN OpPraHNYeckomn
XUMUN.

CTpyKTypa cofep>XXaHus NporpamMmbl N0 XUMUM CGOPMIMPOBaAHA HAa OCHOBE CUCTEMHONO MOAX0Aa K eé nsyyeHuto. CogepxxaHue
CKN1aAblBaeTCs U3 CUCTEMbI MOHATUM O XMMUYECKOM 3/1eMeHTe U BeLLeCTBe Y CUCTEMbI MOHATUIA O XUMMnyeckon peakuun. Obe 3tn
CUCTEeMbI CTPYKTYPHO OpPraHn3oBaHbl MO MNPUHLMNY NOCAeA0BaTENIbHOrO Pa3BUTUSA 3HAHUIA HA OCHOBE TeopeTUYeCKnX
npeACTaBAeHN pa3HOro YpOBHS:

aTOMHOMOJIEKYNSIPHOIO YYeHWsi KaKk OCHOBbI BCero ectecTtBo3HaHUs; MNeprnoamnyeckoro 3akoHa A./. MeHaeneeBa kak 0CHOBHOIO
3aKOHa XUMUW; yYEeHUNS O CTPOEHNM aTOMa U XMMNYECKOM CBA3K;

npeAcTaBaeHnr 06 31eKTPOANTUYECKON ANCCOLMALIN BELLEeCTB B pacTBOpPaXx.

TeopeTuyeckne 3HaHNS PacCMaTPMBAOTCA HA OCHOBE IMMUPUYECKUN MOMYYEHHbIX M OCMbIC/IEHHbIX GaKTOB, Pa3BNBAOTCS
nocnefoBaTe/IbHO OT OAHOM0 YPOBHS K APYroMy, BbINOAHAS GYHKLMN O6BACHEHWS U MPOrHO3MPOBAHWSA CBONCTB, CTPOEHUS U
BO3MOXHOCTEW NPakTMNYecKoro NpyuMeHeHns 1 NoyvYeHns n3yvyaeMblX BeLlecTB.



OcBoOeHue NporpamMmebl Mo XMW CNOCO6CTBYET GOPMUPOBAHNIO MPEACTaBIEHNSA O XMMUYECKOW COCTaBASAOLLEer HayYHOM
KapTUHbI MUPa B JIOTVIKe eé CUCTEMHOV MPUPOAbl, LLEHHOCTHOIO OTHOLLEHUS K HAYYHOMY 3HaHWIO U MeTOoZaM NO3HaHNA B HaykKe.
N3yueHne XMmM NPpONCXOANT C NpUBAEYEHNEM 3HAHUIA N3 paHee N3YUYeHHbIX yY4ebHbIX NpeamMeToB: «OKpYy>XKatowuin M1p»,
«brnonorusa. 5-7 knaccei» n «®usmka. 7 Knaces.

Mpu n3yvyeHnm XmMmm NponcxoanT GopmMmpoBaHme 3HaHNUIA OCHOB XMMUYECKOW HayKmn Kak 061acT COBPeMEHHOro
eCTeCTBO3HaHUSA, MPaKTNYeCKon JeATebHOCTN YesioBeKa U KaK O4HOMo U3 KOMMOHEHTOB MUPOBOW Ky/IbTypbl. 3ajada y4ebHoro
npeameTa cocTonT B GOPMUMPOBAHUN CUCTEMbI XUMUYECKNX 3HAHUW - BaXKHeWLWnX ¢pakToB, MOHATU, 3aKOHOB N TeopeTUYeCcKmnx
NONOXEHNI, AOCTYNMHbIX 0606LLEHNII MUPOBO33PEHYECKOro XapakTepa, A3blka HayKu, B MPUOBLLEHNN K HAyYHbIM MeToAaM
NO3HaHWA MNPV N3YYEHUUN BELLECTB U XUMUYEeCKUX peakuunii, B GopM1poBaHnM N Pas3BUTNN NO3HABATE/IbHbIX YMEHUN U NX
NpYMeHeHN B y4ebHO-Mo3HaBaTeIbHOM N y4ebHO-1CCNef0BaTeIbCKOW AeATeIbHOCTY, OCBOEHUW NpaBu/ 6€30MnacHoro
obpalleHus C BeLLlecTBaMun B MOBCeAHEBHOW XXU3HW.

Mpv U3y4YeHNn XMMUN Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHMa BaXXHOe 3HaueHne npuobpenn Takue Lenu, Kak:
dbopMUpoBaHME WHTENNeKTyaNbHO pPa3BUTOM ANYHOCTWN, FOTOBOW K CAaMOO6pPa30BaHMIO, COTPYAHNYECTBY,
CaMOCTOSATENIbHOMY NMPUHATUIO peLleHnIA, CNOCO6HOM afanTUPOBaThLCA K 6bICTPO MEHSOLLMMCS YC/TOBUAM XU3HN;
HanpaBNeHHOCTb OByYeHNs Ha cucTeMaTmyeckoe NprobLLeHme 0byYaroLLMXCA K CAMOCTOATE/IbHOV NO3HaBaTeIbHOV
AesiTeNIbHOCTU, HayYHbIM MeToAaM No3HaHNA, GOPMUPYIOLLVIM MOTMUBALMIO N PA3BUTHE CNOCOBHOCTEN K XUMUW;

obecneyeHme ycnoBmii, CNOCOHCTBYHOLLINX MPUOBPETEHNIO 06YUAOLMMUCSA OMbITa Pa3HOO6Pa3HOWN AeATeIbHOCTY, MO3HAHWA U
CaMOMO3HaHUS, KNOYeBbIX HaBbIKOB (K/TH0YeBbIX KOMMAETEeHLWI), UMEIOLLUX YHUBEPCabHOE 3HaueHne AN PasINyHbIX BUAOB
AesaTeNbHOCTY;

dbopmumpoBaHme obLen PyHKLMOHANBLHOM N eCTeCTBEHHO-HAY4YHOW rpaMOTHOCTY, B TOM YKMC/1e YMEHNI 06 bACHATL 1 OLeHMBaTb
ABMIEHNSA OKPY>KatoLLLero M1pa, UCrnosib3yst 3HaHUSA 1 ONbIT, NOAYYEHHbIE NPU U3yYeHUN XUMUW, MPUMEHSITE UX NPU peLleHnm
npobaem B NOBCeAHEBHOM XN3HW U TPYAOBOW AeATeNbHOCTY;

bopMupoBaHMe y 06y4HaoLLNXCA TYMAaHUCTUYECKMX OTHOLLUEHWNIA, MOHUMAaHUS LLeHHOCTU XUMNYECKNX 3HaHWIA ANS BbIPaboTKM
3KOJIornYecky LenecoobpasHoro noseseHns B 6bITY 1 TPYAOBOW AeATeNIbHOCTU B Lie/1IsIX COXPaHeHUsi CBOero 3/10p0Bbs U
OKpYy>atoLLe MpUpoaHOV cpesbl;



pasBuTME MOTUBALUUWN K OBy4YeHUo, CNOCOBHOCTer K CaMOKOHTPOJIKO M CAMOBOCAUTAHUIO HA OCHOBE YCBOEHUS
obLLeyenoBeyeckmnx LLeHHOCTeW, FOTOBHOCTU K OCO3HaHHOMY Bblbopy npodunsa n HanpasaeHHOCTU JaNbHelLwero oby4eHus.
ObLee YMCN0 YacoB, PeKOMEHA0BAHHbIX ANIF U3yYeHUs XMMUK, B 8 Knacce - 68 4acoB (2 Yaca B HeJento).

ANsa KaXaoro knacca npeaycMoOTpeHO pe3epBHOe y4ebHoe BpeMsi, KOTOPOe MOXEeT 6bITb MCNOAb30BaHO Y4acTHUKaMM
obpasoBaTesibHOro Npouecca B Lensx opMmnpoBaHNS BapuaTUBHOW COCTaBASAIOLLEN COAEPXAHMS KOHKPEeTHOW paboyer
nporpammel. [pu 3ToM 0b65a3aTeNbHasa (MHBapPUAHTHAsA) YacTb COAepXaHus npeaMeTa, yCTaHOBIeHHasa NpuMepHoOn paboyei
NporpamMMori, 1 Bpems, OTBOAMMOE Ha e€ n3ydeHue, A0HKHbI 6biTb COXPaHeHbl MOIHOCTLHO.

MecTto yuebHoro npegmeTa B yHe6HOM naaHe:

JlaHHasi NnporpaMma CofepXuT BCe TeMbl, BK/IIOUeHHble B PefepabHbIli KOMMOHEHT cofepXaHus obpasoBaHus. Kypc «XnmMms»
MMeeT KOMMJIEKCHbIV XapakTep, BKAOYaeT OCHOBbl OOLLeN, HeopraHU4eckor XuMuwW. TNaBHOM vaeer ABNAETCA CO34aHue
6a30BOro KOMMIeKca ONoOPHbIX 3HAHWUK MO XMW, BbIPaXXeHHbIX B $OpMe, COOTBETCTBYIOLLLE BO3PACTY yyaLlMXcs

MNporpammMa paccumTaHa Ha oAuH y4ebHbIV rog - 68 yacos, 2 yaca B Hefento. B pesynbtaTe NpPOXoXaeHUs NPOrpaMMHOro
MaTepuana obydyaroLimecs oBlafeBaloT Pa3sHOO6Pa3HbIMY NpeAMeTHbLIMU KOMNEeTEHLNAMN.

Lenb nporpammei:

-0CBOEHMe 3HaHWI OCHOBHbIX MOHATUM U 3aKOHOB XMW, XUMUYECKOW CUMBONVKW; BbIAAOLLMNXCA OTKPbITUAX B XMMUYECKOM
HayKe; ponu XMMUYeCcKoW Haykm B GOPMUPOBAHUN COBPEMEHHOW ecTeCTBEHHOHAyYHOW KapTWHbI MUPA; MeToAax Hay4yHoro

MO3HAHWA,

-OB/1ajeHne yMmeHnaMun Ha6}'ll-0,£l,aTb XMMmnyeckme daenieHnd; npoBoanTb XUMUNYECKNM 3KCNepunMeHT, NMpon3BoanTb PacCyeTbl Ha
OCHOBE XMUn4yecknx CI)OpMy}'I BeLleCcTB U ypaBHeHI/II\/’I XMNYECKNX peaKLLMVI; 060CHOBbLIBaTb MECTO PONb XMMNYECKNX 3HAHNI B
HpaKTquCKOVI AeATe/IbHOCTIU J'IPOAGVI, PasBnUTUN COBPEMEHHbBIX TeXHON0orni;



-pasBMTME NO3HABaTeNIbHbIX WHTEPEeCOB, WHTEeNeKTyallbHbIX W TBOPYECKMX CMOCOBHOCTe B npouecce MNpoBeAeHns
XMMUNYECKOro 3KCMepMMeHTa, CaMOCTOATeNbHOro NpuobpeTeHnss 3HaHWM B COOTBETCTBMU C BO3HUKLLIUMU XXU3HEHHbIMU
noTpebHOCTAMMN.

Mpu nsyyeHn xmummnm B 8 KNnacce peLuaroTcs 3agauun:
O6pazoeamensHeole:
— CO03A4aTb YC/IOBUA AN1A PasBUTUS Y LUKOJIbHUKOB WHTENNeKTyalbHOM, 3MOUVOHAaNbHOW, MOTUBALMOHHOW 1 BONEBOM

cohepbr:
—  CNYXOBOW U 3pUTENLHOM NaMaTX, BHUMaHUS, MbILUEHNS, BOOBPpaXKeHs;
—  3CTeTUYECKNX IMOLMIA;
—  MONIOXNTENbHOIr0 OTHOLLEHUS K yyebe;

— YMEeHUs CTaBUTb LN yepes y4yebHbIli MaTepuman KaxAoro ypoka, MCMoJfib30BaHME Ha YypoKax KpacuMBbIX HarAsiAHbIX
NoCcobuii, My3biKasbHbIX ppParmMeHTOB, CTUXOB, 3araZok, onpejeneHrie 3Ha4YMMOCTL IFOBOro ypoka AN1s KaXKA0ro yYeHmKa.

BocnumamenoHelie:
— CNoCcobCcTBOBATL BOCMUTAHMUIO coBepLEHCTBYHOLWNMXCA colmanbHO-yCNeLWHbIX NNYHOCTEW;

— dopmMmMpoBaHMe y yHaLLMXCA KOMMYHUKATUBHOM U Baneosormyeckoin KOMNeTeHTHOCTEN;

—  ¢opmMmnpoBaHME TYMaHUCTUYECKMX OTHOLUEHUA W 3KONOrMYyecky LenecoobpasHoro noeejeHus B 6bITy 1 B npoLecce
TPYZLOBOW AeATENbHOCTY;



— BOCMUTaHMe OTBETCTBEHHOMO OTHOLLEHMS K MPUPOAE, BEPEXHONO OTHOLLIEHMS K y4e6HOMY 060pyA0BaHMIO, YMEHMNE XUTb
B KONeKTMBe (06LLATLCS U COTPYAHNYATL) Yepes yuebHbIi MaTepman Kaxaoro ypoka.

OCHOBHbIe pa3aenbl NporpamMmei:
Pasgen 1. OCHOBHbIe NOHATUA XMW (YPOBEHb aTOMHO-MOJIEKYNAPHBIX NpeacTaBneHni). (54 vaca)

Pasgen 2. Nepuognyecknii 3aKOH 1 nepuoamnyeckas cmctemMa xmumMmyeckux snemeHTtos .M. MeHgeneesa. CtpoeHune aTtoma.(7
4acoB)

Pa3sgen 3. CTpoeHue BeLlecTBa.(/ 4YacoB)
Pa6bouas nporpamMmma HanpassieHa Ha NCNO/Ib30BaHUe y4e6HO-MeToANYEeCKOro Kommnaekra:
1. YuebHUK ans obLieobpasoBaTeNibHbIX yupexaeHunn Pyasntuc I E., PenbgmaH ®. I Xumunsa. HeopraHmnyeckas xmmus. 8 knacc.
- M.: MpocBeleHune, 2017r;

2.  Pageuxnii AM. Angaktnyeckmuin matepman no xmmum ans 8-9 knaccos: nocobue ans yuntens. - M.: MNpocselyeHne, 2016

3.  Ps6o M.A. C60pHMK 3aZa4 1 yrpaXKHeHUr no xmmMmm 8-9 knacc -M: dk3ameH,2017



1.NNAHAPYEMBIE PE3YJIbTATbl YHEBHOIO NMPEAMETA «XUMWNA»

MpeameTHble pe3ynbTaTthbl:
YUyeHUK Hay4yuTcs:
-XapakTepmn3oBaTb OCHOBHbIE MeTOAbl MO3HAHWSA: HabAeHNe, U3MepeHne, SKCNepPUMEHT;
-OMnCbIBaTb CBOWCTBA TBEPAbIX, XXNAKMX, Fa3006pa3HbIX BELLECTB, BblAeNsAs X CyLLeCTBEHHbIE MPU3HaKW;
-PaCKPbIBaTb CMbICT OCHOBHbIX XUMUUYECKUX MOHATUIA «aTOM», «MONEKYNa», «XUMUYECKUA 3/1EMEHT», «MPOCTOE BELLECTBOY,
«C/I0XKHOE BEeLLeCTBO», «Ba/IEHTHOCTbY», «XMMUYeCKas peakLums», NCNob3yst 3HaKOBYH CUCTEMY XUMNY;
-pacKpbIBaTb CMbIC/1 3aKOHOB COXPaHEeHNS MacChl BeLLLeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHON Teopun;
-pas3nnyaTb XMmm4yeckmne n Gusnyeckre SBneHuns;
-Ha3blBaTb XMMNYECKNE I/IeMEHTbI;
-onpejenaTb COCTaB BeLecTB Mo nx popmynam;
-onpeaensaTb Ba/IleHTHOCTb aTOMa 3/IeMeHTa B COeMHeHUSX;
-onpeaenaTb TUMN XUMNYECKNX peakuuii;
-Ha3blBaTb NPU3HAKN N YCNOBUSA NPOTEKAHNA XUMNYECKNX peakLuuii;
-BbISIBNSATb NPU3HAKW, CBUAETENLCTBYIOLLME O MPOTEKaHUN XUMNYECKOW peakLumn Npuv BbIMOAHEHUN XMMNYECKOrO ONbITa;
-COCTaBNATb GOpPMYy bl BUHAPHBIX COeAVHEHWIA;
-COCTaBNATb YPAaBHEHNSA XUMUYECKNX peakLnii;
-cobntoaTh npasuna 6esonacHor paboTbl NPy NPoOBeAEHUN OMNbITOB;
-N0/Ib30BaTbCA IAbopaTOPHBLIM 060PYAOBaAHNEM U MOCYAOW;
-BblUMNC/IATb OTHOCUTENbHYIO MOJIEKYNSIPHYO N MONSPHYHO MacChl BELLEeCTB;
-BblUMNC/IATb MACCOBYHO A0/IK0 XMMNYECKOro 3/1eMeHTa rno ¢opmyne coeguHeHUs;
-BbIUNCNATb KONINYECTBO, 06 bEeM UM MacCy BeLLecTBa MO KOINYeCTBY, 06beMy, Macce peareHToB AWM NPOAYKTOB peakumu;
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-XapakTepun3oBaTb dusnyeckme N Xxmmmyeckrie CBOMCTBA NPOCTbIX BELLEeCTB: KUC/I0poAa U BOAOPOAa;

-Nony4yaTb, CO6MPaTb KNCIOPOA N BOAOPOA;

-pacno3HaBaTb OMbITHbIM NMyTeM ra3o0bpasHble BeLlecTBa: KUCN0poa, BOAOPOL;

-packpbiBaTb CMbIC/1 3aKOHa ABOrazpo;

-packpbIBaTb CMbICA MOHATUN «TennoBow 3ddeKkT peakunm», «MONSAPHbLIA 06 beM»;

-XapakTepun3oBaTb dusnyeckme N xmmm4yeckrie CBOMCTBa BOAbI;

-packpbiBaTb CMbIC/ MOHATUS «PacTBOP»;

-BblYMNCNATbL MACCOBYIO A40J1H0 PaCTBOPEHHOIO BeLLecTBa B pacTBope;

-NPUroTOBAATbL PACcTBOPLI C ornpejeneHHO MacCoBOM A0/1el paCTBOPEHHOrO BeLLecTBa;

-Ha3bIBaTb COEAVHEHUS N3YYeHHbIX KJ1aCCOB HEOPraHNYeCcKnX BeLLecTB;

-XapakTepn3oBaTb ¢umsnyeckme 1 XMMuUyeckme CBOWCTBA OCHOBHbIX K/1ACCOB HeOpraHmM4yeckux BeLuecTB: OKCUAOB, KWUC/OT,
OCHOBaHWW, COnen;

-onpeaensaTb NPUHAANEXHOCTb BELLLEeCTB K onpejeneHHOMY Knaccy coeguHeHI;

-COCTaBNATb GOPMYJibl HEOPraHNYeCKNX COeJNHEHWA N3YYEeHHbIX KNacCoB;

-NPOBOANTbL OMbIThbl, MOATBEPXAANOLLMNE XUMNYECKME CBOMCTBA N3YYEHHbIX K/1aCCOB HEOPraHNYeCcK X BeLLeCTB;

-pacno3HaBaTb OMbITHbIM MYTEM PAacTBOPbI KNCAOT U LLesioyer Mo M3MeHeHU0 OKPack NMHANKATOPa;

-XapakTepn3oBaTb B3aVMOCBA3b MeXAy K/lacCaMy HeopraHMYeckmnx coeuHeHnn;

-packpbiBaTb cMbic MNepuoanyeckoro 3akoHa A./. MeHaeneesa;

-06BbACHATL GU3NYECKNIA CMbIC/T aTOMHOIO (NOPSIAKOBOro) HoOMepa XMMMUYECKOro 3/ieMeHTa, HOMepOoB rpynnbl U Nepuoja B
nepuoguyeckon cucteme .. MeHaeneesa;

-06BbACHATL 3aKOHOMEPHOCTU N3MEHEHUS CTPOEeHUs aTOMOB, CBOWCTB 3/1eMEeHTOB B Mpejenax MasbiX NepruoAoB W rMaBHbIX
noArpynn;

-XapakTepmn3oBaTb XMMUYecKne 3/1eMeHTbl (0T BOAOPOAa A0 KanbLUWSA) Ha OCHOBE MX MONOXEHWS B Nepuojmyeckon cncteme
A.N. MeHzeneeBa 1 0cobeHHOCTEN CTPOEeHUS X aTOMOB;

-COCTaBNATb CXeMbl CTPOEHUSA aTOMOB nepBbIxX 20 371eMeHTOB nepuognyeckon cnctemol .. MeHaeneesa;

-packpbiBaTb CMbIC/T MOHATUN: «XMMUYECKas CBA3b», «3/IEKTPOOTPULATENBHOCTbY;

9



-XdpPaKTepmn3oBaTb 3aBUCMMOCTb (1)I/I3I/ILIECKVIX CBOWCTB BeLecTB OT TUMa KpVICTa}'I}'IVILIECKOI7I peLeTKn,;

-onpeaendatb BUA XUMWNYECKOW CBA3M B HeopraHn4yecknx coegnHeHMAX;

-|/|3o6pa>|<aTb CXeMbl CTPOEHNA MONEKYT BELLECTB, O6pa3OBaHHbIX Pa3HbIMU BUAAMUN XNMNYECKNX CBFI3eI7I,'

-PackpbiBaTb CMbICN MOHATUN «NOH», «KATUOH», «aHWOH», <«3ANEKTPONNTbI», «HEINEKTPONINTLI», «3INEKTPONNTNYECKan
Anccounmauna», «KOKUCnNTenb», «CTeneHb oKNc1eHnA» «BOCCTAHOBUTE/1b», «OKNC1eHe», «BOCCTAaHOB/1IEHNE»,

-onpeaendTb CteneHb OKNC1EHNA aTOMa 3/1eMEHTa B COEANHEHNI,

-packpbiBaTb CMbIC/T TEOPUMN SN1EKTPOSINTUYECKON Anccoumaumy;

-COCTaBNATb YpaBHEHUA 3ne|<Tpon|/|T|/|qu|<0|‘/’| anccoumaumniit KMCNorT, u_l,enoqel‘/’l, COI'IEI7I;

-06BACHATL CYyWHOCTb npouecca 3ﬂ€KTp0}1I/ITI/IbIeCKOI7I anccounaumnin m peaKLI,VIﬁ MOHHOTIO o6|v|eHa;

-COCTaBATb NOJIHbIE N COKPALLEHHbIE NOHHbIE YPaBHEHNA peakKUunin O6MEHa;

-onpeaendatb BO3SMOXHOCTb MPOTEKaHNA peaKu,l/l|7| MOHHOTO o6|v|eHa;

-NPOBOANTbL peakuun, NOATBEPXKAAIOLLMeE KaYeCTBEHHbIN COCTaB Pa3/INYHbIX BELLECTB;

-onpejenatb OKNCINTENb 1 BOCCTAHOBUTESb,

-COCTaB/IATb YPpaBHEHUNA OKNCJTUTENIbHO-BOCCTAHOBUTE/IbHbIX pea|<|_|,|/||7|;

-Ha3blBaTb GaKkTOpPbl, BAVSIOLLME HA CKOPOCTb XMMNYECKOW peakumu;

-KﬂaCCI/I(I)VILI,I/IpOBaTb XNMn4yeckme peakynm no pasinyHbiM rnpmsHakam,

-XdpPaKTepmn3oBaTb B3aMOCBA3b MeXYy COCTaBOM, CTPOEHUNEM U CBOMCTBAMMU HemMeTa//10B,

-NpoOBOANTb OMbITbl MO MNOAYUYEHUIO, co6|/|paH|/|ro N N3YHEHNHKO XMNYECKNX CBOWCTB F83006paBHbIX BeLlecTB: Yrnekmncioro ra3sa,
aMMMAKa;

-Pacrno3HaBaTb OMNbITHbIM NyTEM Fa3006p33HbIe BeLllecTBa: yl'ﬂGKVICﬂbIVI ra3s 1 aMmmMmmak;

-XdpPaKTepm3oBaTb B3aMOCBA3b MeXay COCTaBOM, CTPOEHUNEM U CBOVCTBAMMU MeTannos,

-Ha3blBaTb OpraHmM4yeckme BewectBa No nMx d)OpMy}'IeZ Me€TaH, 3TaH, 3TWNEH, MEeTaHOJ1, 3TaHON, TNNUEeEPNH, YKCyCHaa KUC/OTa,
dMUHOYKCYyCHaaA KNCcnoTa, CTeapnHOBadA KNUCI0Ta, o/ienMHOBad KNC/0Ta, NMKKO3a,

-OUEeHNBATb B/IMAHNE XUMNYECKOIO 3arpAa3HeHnd 0|<py>|<a+ou_|,e|7| cpeibl Ha OpraHM3M 4YenoBekKa,

-r’PaMOTHO o6pau_|,aTbc91 C BelectBamMn B I'IOBCGAHGBHOVI XN3HN
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-onpejenaTb BO3MOXHOCTb MPOTEKaHWS peakuuini HeKoTOpbIX MpeAcTaBUTeneri OpraHUYeckMx BeLlecTB C KUC/IOPOAOM,
BOAOPOAOM, MeTanamMu, OCHOBAHWAMM, rasoreHamu.

YUyeHUK NoNy4YnUT BO3SMOXKHOCTb HaYyUYUTbCS:

-BbIABUraTb Y NPOBEPSATb 3KCNEePVIMEHTaIbHO rMNoTe3bl 0 XMMNYECKNX CBOVCTBAX BELLECTB Ha OCHOBE MX COCTaBa N CTPOEHUS,
NX CMOCOBHOCTU BCTYNaTb B XMIMUYeECKMe peakLnm, O XxapakTepe 1 NPoAyKTax pPasiNyHbIX XUMNYECKNX peakLnii;
-XapakTepmn3oBaTb BeLlecTBa MO COCTaBy, CTPOEHWIO M CBOMCTBAM, YCTaHaBAMBaTb MPUYNHHO-CNEACTBEHHbIE CBA3UN MexXay
AAHHBIMW XapakTepuCTMKaMu BeLLecTBa;

-COCTaB/IATb MONEKY/IAPHbIE U MOJIHblE MOHHbIE YPAaBHEHVSA NO COKPALLEHHbIM MOHHbIM YPaBHEHUAM;

-MPOrHO3MpPOBaTb CMOCOBHOCTL BeLlecTBa NPOsABAATbL OKNCINTENbHbIE UM BOCCTAHOBUTE/IbHbIE CBOMCTBA C YYeTOM CTerneHel
OKNC/NIeHWS 3/1IeMEHTOB, BXOASLLNX B €ro CoCTaB;

-COCTaBNATbL YpPaBHEHUS peakuuii, COOTBETCTBYIOLMX MOCNef0BaTeIbHOCTY MpeBpaLlleHnii HeopraHMn4yecknx BeLLecTB
Pa3NUNYHbIX KNaccos;

-BblABUraTb M NPOBepPATb dKCNepuMeHTaNbHO rMnoTesbl O pe3ynbTaTax BO3AENCTBUSA PasNdHbIX GakTOPOB Ha U3MeHeHue
CKOPOCTU XMMUYECKOW peakumu;

-/ CMN0JIb30BaTh NpMobpeTeHHbIe 3HAHWSA AN 3KOIOrMYecKy rpaMOTHOMO NOBeAEeHMs B OKpPY>KatoLLer cpese;

-MICNONb30BaTb NPUObPeTeHHbIe KtoYeBble KOMMNETEHL MW MPU BbIMOJIHEHNW NPOEKTOB 1 y4ebHO-UCCnef0BaTeNbCKNX 3a4a4 Mo
N3yYeHUI0 CBOKCTB, CNOCOHOB MNOMyHeHNS 1 pacno3HaBaHWNS BeLLLeCTB;

-06bEeKTUBHO OLeHVBaTb MHPOPMaLMIO O BeLLeCTBax N XMMUYeCcKnx npoueccax;

-KPUTNYECKM OTHOCUTBLCA K NCeBA0HAYyYHOMN NHGopMauum, HeL0bpoCOBECTHOW peksiaMe B CpesCTBax MaccoBow MHbopmauny;
-0CO3HaBaTb 3HaYeHMe TeOPETUYECKNX 3HAHWIA MO XUMNK A5 NPAKTUYECKOW AeaTeIbHOCTU YeoBekKa;

-C03J,aBaTb MOJZeNn U CXeMbl A1 pelleHUs y4yebHbIX M Mo3HaBaTeNbHbIX 3a4ay; MOHMMaTb HeobXOoAMMOCTb COBAAEHMS
npeanvcaHnii, NnpeanaraemMbiX B MHCTPYKLMSX MO MCMO/Ib30BaHWIO NE€KAPCTB, CPeACTB ObITOBOV XMW U Ap.
MeTanpeagMeTHbIMM pe3ynbTaTaMy OCBOEHUS OCHOBHOW 0bpasoBaTesibHOW MporpaMmbl OCHOBHOro obuiero obpasoBaHusA

ABNAKOTCA:
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1. OBflajileHne HaBblkaMW CaMOCTOATENIbHOMO MPMOGpPeTeHNs HOBbIX 3HaHWWA, OpraHusaumn y4ebHoMN
AEeATeNbHOCTY, MONCKa CPeACTB €€ OCyLLeCTBAeHNS;

2. yMeHVe NAaHNpOoBaTb NyTU AOCTUXKEHUS Liesiel Ha OCHOBEe CaMOCTOSATE/IbHOIO aHanM3a yC10BuUi 1 CPeacTB nX
AOCTUXKEHNS, BblAeNnsATb aNbTepHATUBHbIE CMOCObObI JOCTVXKEHUS LUenu v BblbupaTb Hanbonee 3¢pPpekTVBHbINA CNOCO6,
OCYLLLeCTB/IATb MO3HaBaTeIbHY0 pedieKCUo B OTHOLLUEHUW AeVCTBUI MO peLleHnto yY4ebHbIX U Mo3HaBaTe/IbHbIX 3a4au.

3. yMeHVe MoHMMaTb npobnemy, CTaBUTb BOMPOCHI, BbIABUraTb runoTesy, JaBaTb OonpejeneHne MOHATUAM,
KnaccndunumpoBaTb, CTPYKTYpUpPOBaTb MaTepurasn, NPOBOANTL IKCMEPUMEHTbI, apryMeHTPOBaTb COOCTBEHHYHO MO3ULMIO,
dopMynnpoBaTh BbIBOAbI 1 3aKNHOUEHUS;

4, yMeHVe COOTHOCUTb CBOW AeNCTBUA C MNAaHUPyeMbIMW pe3ynbTaTaMy, OCYLLLeCTBAATb KOHTPO/Ib CBOe
AesaTeNbHOCTM B npouecce AOCTVXKEHMS pe3ynbTaTta, onpeaensiTb Cnocobbl AeCTBUIM B pamKax Mpea/odKeHHbIX YCA0BUIA 1
TpeboBaHW, KOPPEKTUPOBaTb CBOW AENCTBMSA B COOTBETCTBUU C U3MEHSIOLLLECA cUTyaunei;

5. dopMmpoBaHME N pasBUTUE KOMMETEHTHOCTU B 06/1aCTV WUCMONb30BAHUA WHCTPYMEHTOB N TEXHWNYECKUX
cpeacTB MHGOPMALMOHHBIX TEXHONOTNM (KOMMBIOTEPOB M MPOrpaMMHOro obecneyeHnst) Kak MHCTPYMEHTalbHO OCHOBbI
Pa3BUTUS KOMMYHUKATUBHbBIX U NO3HaBaTeIbHbIX YHVUBEPCANbHbIX Yy4ebHbIX AeNCTBUNA;

6. YMEHME Co34aBaTb, NMPUMEHATb U I'IpeO6pa3OBbIBaTb 3Hakn n CMMBOJIbI, MOAe/In N CXeMbl AN1A pelleHnd
yHG6HbIX M NMO3HaBaTe/IbHbIX 3a4a4;
7. YMeHNE N3BNEKATb VIH(I)OpMaLI,VII-O M3 pPasInNYHbIX NCTOYHUKOB (BkNHOUas cpeactBa MaccoBoOu |/|Hc|>opmau,|/||/|,

KOMMNaKT-ANCKN yqe6Horo Ha3Ha4yeHWA, pecypchbl MHTepHeTa), CBO60,£I,HO MoJ1Ib30BATbCA cnpaBquoM nMTepaTypoM, B TOM
yncne " Ha aNNIEKTPOHHbIX HOCUTENAX, CO6}'II-O,£I|aTb HOPMbI VIH(I)OpMaLI,I/IOHHOI7I I/I36VIpaTe}'IbHOCTVI, 3TUKW,

8. yMeHMe Ha MpakTuKe M0Ab30BaTbCA OCHOBHbLIMWU JIOTMYECKUMU MNpueMamMu, MeToAaMn HabnwgeHus,
MOZENNPOBaHNS, 06 bACHEHUS], peLLeHns Npo6aeM, NPOrHO3MPOBAHMA U Ap.;
9. yMeHMe OpraHM30BbIBaTb CBOK XM3Hb B COOTBETCTBUW C MPeACTaBNeHUSMU O 3L0pPOBOM 06pase >XM3HW,

npaBax 1 06513aHHOCTSX FPaXAaHWHA, LEHHOCTSX BbITUS, KyNbTYpPbl 1 COLMANbLHOMO B3aUMOAECTBIS;

10.  yMeHMe BbIMONHATbL NO3HABaTe/bHbIe N NPakTUYeckne 3ajaHns, B TOM YNC/Ie NPOEKTHbIE;

11. yMeHMne CaMoCTOATe/IbHO U apryMeHTMPOBAHHO OLIeHVBaTb CBOU AEACTBUS U AeACTBUS OAHOKNACCHUKOB,
coZep>xaTtenibHO 060CHOBbLIBAs NPaBUAbLHOCTb UM OLUMGOYHOCTL pe3ynbTaTta U cnocoba AelicTBUS, afeKBaTHO OLleHMBaTb
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06BEKTUBHYHO TPYAHOCTb Kak Mepy ¢pakTMYeckoro nav npeanosaraeMoro pacxoja pecypcoB Ha peLleHe 3aja4un, a Takxke
CBOW BO3MOXHOCTW B JOCTVXKEHUW Lienn onpeaeneHHON CI0XHOCTY;

12.  ymeHwne paboTaTb B rpynne - 3¢PpeKTUBHO COTPYAHMYATb W B3aMMOJENCTBOBaTbL Ha OCHOBE KOOPAMHauMN
PasNUYHbLIX MO3ULMA Mpv  BbIpaboTke OOLLEero peleHns B COBMECTHOW JAeATenbHOCTW; CaywaTb MapTHepa,
dbopmynmpoBaTb 1M apryMeHTUPOBaTb CBOE MHEHWe, KOPPEKTHO OTCTaMBaTb CBOK MO3ULUKO U KOOPAUHUPOBATbL ee C
no3vumy NapTHepoB, B TOM 4YuCne B CUTYyaUUN CTOSIKHOBEHWS MHTEpPecoB; MPOAYKTUBHO pa3spellatb KOHPAUKTbI Ha
OCHOBe y4YeTa MHTepecoB U MO3ULNIM BCEX ero y4acTHMKOB, MONCKA W OLLeHKW anbTepHaTUBHbIX CMOCO60B paspeLleHuns
KOHPNVKTOB.

JINUHOCTHOCTHBLIMMPE3Y/IbTAaTAMN OCBOEHMSI OCHOBHOI 06pa3oBaTeNlbHOM MPOrpaMMbl OCHOBHOMO 06L1ero 06pasoBaHUS
SABAAOTCS:

1. BOCMUTAHNE POCCUACKON TPaXAaHCKON WAEHTUYHOCTU: MaTpMoTM3Ma, /06BN M yBaxeHUto k OTeuecTsy,
YyBCTBa rOPAOCTN 33 CBOKO POAMNHY, 338 POCCUIACKYH XUMUYECKYHO HayKY;

2. dopmMmpoBaHMe LIeIOCTHOrO MUPOBO33PEHNS], COOTBETCTBYHOLLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKN 1
06LLeCTBEHHOM NPaKTUKKM, @ TakxKe CouManbHOMY, KylbTYPHOMY, i3bIKOBOMY U lYyXOBHOMY MHOroo6pasunio COBpEMEHHOr0
MUPa;

3. dopmMmpoBaHMEe OTBETCTBEHHOIO OTHOLUEHWUSI K YYEHWUHO, FOTOBHOCTM W CMOCOBHOCTU K CaMOPAa3BUTUIO U
CaM006pa3oBaHNIO HA OCHOBE MOTMBALUMUM K OBYYEHMIO U MO3HAHWUI, BbI6OPY NMPodUIbLHOrO 06pa3oBaHMs Ha OCHOBeE
NHPOPMALIN O CYLLLECTBYHOLLUMX MPOGECCUSIX N INUYHBIX NPOPECCUMOHANbHBIX NPeAnoYTEHNA, 0CO3HAHHOMY MOCTPOEHUIO
NHANBWAYaNbHOM 06pa3oBaTeNbHOM TPAeKTOPUN C yHEeTOM YCTOMUMBbLIX MO3HABATEIbHbIX MHTEPECOB;

4, bopmMurpoBaHME KOMMYHUKATVUBHOM KOMMNETEHTHOCT B 06pa3oBaTeNlbHOW, 06LeCTBEHHO MOIe3HON, y4ebHo-
nccneaoBaTeNibCKOM, TBOPUECKOW 1 APYTX BUAAX AeATENbHOCTY;
5. dbopMMpOBaHME MOHUMAHUS LIEHHOCTU 340POBOro M 6e30macHOro obpasa >XW3HW; YCBOEHMe MpaBun

WHAVBUAYANbHOIO W KOMJIEKTUBHOro 6e30macHoro noBeAeHUs B Ype3BblYarHbIX CUTYyaUUSAX, YrPOXAKLLUX XU3HU U
3[,0POBbIO Nt04el;
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6. dbopmMumpoBaHMe MNoO3HaBaTeNbHOW N WHGOPMALMOHHOW KyNbTypbl, B TOM 4uCie pasBUTUE HaBbIKOB
CaMOCTOSITENIbHOM PaboThbl C y4ebHbIMY NOCOBUAMU, KHUTAaMU, AOCTYMHBIMU NHCTPYMEHTAMU 1N TEXHUYECKNMU CpeaCcTBaMU
NHbOPMALMOHHbIX TEXHOIOTUA;

7. dopmMMpoBaHME OCHOB 3KONOTMYECKOro CO3HAHWSA Ha OCHOBE MPU3HAHWSA LEHHOCTU XXW3HW BO BCeX eé
NPOSIBNEHUSIX 1 HEOBXOAMMOCTM OTBETCTBEHHOIO, 6EPEXHOI0 OTHOLLEHUS K OKpYXKatoLLen cpeae;
8. Pa3BUTME NOTOBHOCTM K peLleHMo TBOPYECKNX 3a4aY, YMEHUSI HAXOANTb afieKBaTHbIE CMOCO6bl MOBeAEeHUS U

B3aMIMO/ENCTBMS C NapTHepPamMm BO BpeMs y4eOHO 1 BHeyUYebHO fesATeNbHOCTU, CMOCOOHOCTY OLeHMBaTh NpobaemMHble
CcMTyaumn M OnepaTtMBHO MPUHVMAaTb OTBETCTBEHHblE peLlleHUs B PasINYHbIX MPOAYKTUBHBLIX BUAAX AeATeNlbHOCTU
(yuebHasa NonckoBoO-nccefoBaTeNbCKas, KNybHasa, NpoekTHas, KpY>KKoBas v T. . )

2.CAEP)KAHUVE YYEBHOTI'O MPEAMETA «XUMWA».
Pasaen 1. OCHOBHbIE MOHATUA XUMNUN (YPOBEHb aTOMHO-MOJIEKY/ISIPHBbIX NpeacTaBaeHnin)( 54 yaca)
TemaNe1[lpeameT XuMmun. XMMUSA Kak YacCTb eCTeCTBO3HAHMSA.BellecTtBa 1 X CBOWCTBA
Pasnnuatb npegmeTbl U3yYeHUSA eCTeCTBEHHbIX HayK.
TemaNe2MeToAbl MO3HAHUSA B XUMUN: HA6NOAEHMNE, SKCMTEPUMEHT.
PaccmoTpeTb OCHOBHbIE METO/AbI U3YyYeHUA XUMUN.
TemaNe3 [MpakTnyeckasa paboTta Nel.
MpaBuaa TEXHWKM 6€30MacHOCT Npu PaboTe B XMMUYECKOM KabrHeTe. O3HakoMaeHWe ¢ 1abopaTopHbIM 060pYA0BaAHUNEM.
TemaNe4YucThle BeulecTBa 1 cmecn. Cnocobbl ouncTku BewlectB. J1/0 Nel: PasgeneHmne cMecu € MOMOLLbHO MarHuTa.
Pacno3HaBaHMe YNCTbIX BELLECTB U CMEeCew 1 CNocobbl OUMNCTKM BELLECTB.
TemaNe5 [MpakTnyeckasa pabota Ne 2. OUmncTKa 3arpa3HEHHOM MOBAPEHHOW COMU.

14




YuunTbcs NPoBOANTL XUMUYECKUIA IKCNEePUMEHT.

TemaNe6 Dusnyeckre n xmMmudeckme aeaeHnsa. Xmummyeckme peakumm. J1/0 Ne2: PaccMoTpeHMe BeLecTs C PasinyHbIMU
dn3nyecknmMy CBONCTBaMMI.

HabntoaTtb CBOMCTBA BELLECTB N UX U3SMEHEHWS B XO4e XMMUYECKMX peakumii, pusnyeckme n xmmmyeckme npespaLleHuns
M3y4yaeMblX BeLLecTB.

TemaNe7 ATOMbI U MOJIEKY/IbI, MOHBL.

PaznnuaTtb NOHATNA «aTOM», «MOJiEKY1a», «KXUMMNYECKUNI S1EMEHT», «MOH», «4aCTULLa».

TemaNe8 BelllecTBa MOJEKYNAPHOIrO Y HEMONEKYIAPHOIO CTPOeHUA. KpucTananyeckme peLleTku.

ArperaTtHoe COCTOAHMN BeLLecTB. 3aBUCMMOCTb COCTOAHNSA BELLEeCTB OT UX CTPOEHUS.

TemaNe9[1pocThie 1 CIOXKHbIE BELLECTBA. XUMUYECKNIN 3NEMEHT. MeTanbl U HEMETaNbl

CocTaB NPOCTbIX U CNOXHbIX BewecTB. O3HaKoOMAeHe ¢ 06pasLamMm NPOCTbIX U CI0XHbIX BelecTB. MeTanibl 1 HeMeTanbl.
TemaNe10 A3bIK XUMUKN. 3HAKU XUMUNYECKNX 3N1eMeHTOB. OTHOCUTENIbHAs aTOMHAas Macca.

Xnmmyeckas CMMBOIMKA. XUMUYecKMne 3Hakn, Ha3BaHme XmMMnyeckmx sewlects. Macca atoma.

TemaNe11 3aKOH MOCTOAHCTBA COCTAaBa BeELLLECTB.

MNocToAHCTBO COCTaBa UMCTOrO BelecTBa. [1pakTnyeckoe 3HayeHe 3aKoHa.

TemaNe12 Xuimnyeckme dpopmynbl. OTHOCUTENbLHAA MOJIEKYNAPHAA Macca. KayeCcTBEHHbIV 1 KOIMYECTBEHHbIN COCTaB BeLecTBa.

NHaekc n KoadduumeHT. OnpesensTb COCTaB MPOCTENLLNX COeANHEHNI MO UX XUMNYECKUM GOpMYyNaM , OTHOCUTE/IbHYHO
aTOMHYIO Maccy.

TemaNe13 MaccoBas 4019 XUMUYECKOro 3/1eMeHTa B COeANHEHNI.

BbluncneHre MacCoBbIX OTHOLLEHUI XUMNYECKNX 3N1EMEHTOB B C/IOXKHOM BeLlecTBe.

TemaNe14 BaneHTHOCTb XMMUYECKMX d1eMeHTOB. OnpeaeneHre BaleHTHOCTY IN1EMEHTOB N0 dpopMyiaM BUHAPHbIX
coeaViHEHWI.

YT1o Takoe BaneHTHOCTL? OnpejeneHne BaNeHTHOCTY XMMNYECKMX 3/IEMEHTOB.

TemaNe15 CocTaBneHume xmmMmuyecknx $opmyn bMHapHbIX CoOeaNHEHWY N0 BaNE€HTHOCTW.

MpaBuno cocTaBNeHUss XMUYecknx Gopmyn.

TemaNe16 ATOMHO-MONEKYIAPHOE YUYEHUE,
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OCHOBHbIe NOMIOXeHVA aTOMHO-MOJIEKYNIAPHOI0 YYeHUS.

TemaNe17 3aKOH COXpPaHEHUSI MacChbl BELLLECTB.

TeopeTuyeckoe 1 NpakTnyeckoe 3Ha4YeHe 3aKoOHa COXPaHeHVss MacChbl BeLLecTBa.

TemaNe18 Xnmunueckme ypaBHEHUS.

CocTaBneHue ypaBHEHU XUMUYECKMX peakLnii.

TemaNe19 Tunbl xummnyeckmnx peakumii J1/0 Ne3: PassioxeHne 0CHOBHOro kapboHata meau (I1).J1/0 Ne4: PeakLimsa 3aMeLleHns
MeAW XEeJIE30M..

Knaccndukaumsa xmummueckmnx peakuymi.

TemaNe20 MoBTOpEHUE 1 0606LLeHME NOo TeMe «[TepBoOHaYa/ibHblE XUMUYECKNE MOHATUSA»

CncremaTtmsayms n 0606LeHme 3HaHNIA o TemMe «[lepBOHaYanbHble XMUYECKME 3/IEMEHTbI»

TemaNe21 KoHTpoabHasa pabota Nel no teme: «[lepBoHaYanbHbIE XUMUYECKUNE MOHATUS».

NToroBbIi KOHTPO/b B GOpMe NUCbMEHHOW KOHTPOAbLHOW paboThl, TecTa..

TemaNe22 Kncnopos, ero o61ias xapakTepucTruka U HaxoxaeHve B npupoae. NoayyeHue KNciopoaa v ero pmusndeckme
CBOINCTBA

Kucnopog, Jx. MNpuctan, nonyyeHmne KNCNOPoAa, MPUMEHEHVE KUCI0POoAa, HaXoXaeHvie B Mpupose.

TemaNe23 XviMmruyeckme CBOMCTBA kKcaopoga. Okcuabl. MprumeHeHue. KpyroBopoT KMCA0PoAa B Nprpoae.

dusmyeckme CBOMCTBA KUCIOPOAA, XMMNYECKMe CBOMUCTBA KNCNOPOAaA, ropeHure, okcna, GoToCcnHTes.

TemaNe24 MNpakTryeckasa pabota Ne3. MonyyeHme n CBONCTBA KMNCA0POAa.

NabopaTopHble cNOcobbl NONYYEHUS KUCIOPOAaA, MPUMEHeHe KNCI0POAa B XXN3HW YenoBeKa.

TemaNe25 O30H. AnnoTponua KMcaopoaa

TemaNe26 Bo3ayx 1 ero cocrtaB. 3aLlmMTa aTMOChepHOro Bo3ayxa OT 3arps3HeHums.

Coctas Bo3gyxa, A. JlaByasbe, yCN10BNA BO3HUKHOBEHUS W MpeKpaLLeHUNsa ropeHns, Mepbl npeaynpexaeHns noxapos,
Mea/NIeHHOoe OKUceHmne

TemaNe27 Boaopos, ero o6uias XxapakTepuUCT1ka M HaxXoxXaeHne B npupoje. MoayyeHvie BOAOPOAA U ero dunsnyeckme CBOMCTBa.

Mepbl 6€30NacHOCTM Npu paboTte ¢ BOAOPOAOM
Boaopog, NeHpu KaBeHauLw, nonyyeHne n pusmnyeckme CBOMCTBA BOAOPOAA, aKTUBHbIE MeTansbl, TMAPOKCUAbI MeTaNN0B.
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TemaNe28 XumMumyeckme CBOMCTBa BOAOPOAa. [IpUMeHeHMeE.

XnMunyeckme CBOMCTBA BOAOPOAA, BOCCTaHOBEeHMe, okmncneHne, OBP, x10poBoAOpoOs, CepoBOAOPOA, aMMUaK, TMAPUAbI,
nprMeHeHVe BoAOpOAa.

TemaNe29 [MpakTnyeckasa pabota Ned. «[oayyeHne BOAOPOAA N UCCIEA0BAHMNE €0 CBOMCTB»

NlabopaTopHbie cNOCcobbl NONYyYeHMS BOAOPOAA, MPUMEHEHEe BOAOPOAA B XN3HW YesioBeKa

TemaNe30 Boaa. MeToabl onpeaeneHnsa COCTaBa BOAbl - aHaAU3 U CUHTE3. Boda B Npurpoae 1 cnocobbl eé 0UncTkn. A3pauns

BO/Abl.
CocTaB BOAbIl, aHaNN3, CUHTE3, CNocobbl OUNCTKM BOAbl, ANCTUNNALNA.

TemaNe31 Pusnyeckme n xmmmyeckme CBONCTBA BOAbl. [IpMeHeHne BOAbl.

dusnyeckme N XxmMMmmyeckre CBOMCTBa BOAbI, LLENoYb, KNCN0Ta, NpUMeHeHe BOoAbl 1 paCTBOPOB.

TemaNe32 Boaa — pactBopuTteb. PacTBopbl. HackILEHHbIE U HEHACILLIEHHbIE PACTBOPLI. PACTBOPUMOCTL BELLLECTB B BOJE.
mapaTt, pacTBop, B3BeCb, CyCNeH3us, 3IMYNbCUSA, HacblWEeHHbIe PpacTBOPbI, HEeHaCbILWEeHHbIe PacTBOpPbI, PacTBOPUMOCTb,
pasbaBneHHble N KOHLEHTPMPOBAaHHbIE PAacTBOPbI.

TemaNe33 MaccoBada 4019 PpacCTBOPEHHOIO BELLEeCTBa.

BbluncneHre maccbl pacTBOPEHHOrO BeLlecTBa K Macce pacTBopa, BblUMC/IEHVE 3aBUCUMOCTY MeX Ay MaccoBongonen
BelLlecTBa, CoAepXKalLleroca B pactsope, 1 NIOTHOCTLHO pacTBopa.

TemaNe34 PeuleHune pacyeTHbIX 3a4a4 «HaxoxXaeHne MaccoBOW A0 PAaCTBOPEHHOIO BELLEeCTBA B pacTBOpe. BuluncieHve
MacChl PACTBOPEHHOI0 BeLLEeCTBA U BOAbl AN NPUrOTOBAEHS PACTBOPA ONMPEeAENEHHOW KOHLLEHTPALLUW»

TemaNe35 [MpakTryeckasa paboTa Ne5. MpurotoeneHme pacTBOPOB CONEV C onpeaeIeHHOW MacCoBOW A0NEeN PACTBOPEHHOIO

BELLECTBA
BbluncneHve macchl pacTBOPEHHOIO BewecTBa K Macce pacTtBopa, BblUNCNIEHUNE 3aBUCNMOCTU MeXAY MaccoBoOW BeLwecTtBa,

coZiep>allerocsa B pactBope, 1 NJOTHOCTbIO pacTBopa.

TemaNe36 [1oBTOpEHUE U 0606LLEHME MO TeMaM «Kncnopoa»,«Bogopoa», «Boaa. PacTtBopbi».
Cuctematnsauymsa n o6obuieHmne 3HaHU No Teme

TemaNe37 KoHTponbHasa paboTa no temam «Kncnopoa», «Boaopoa», «<Boaa. PactBopbi».
TemaNe38 Monb — eAMHKLIA KOMYECTBA BellecTBa. MoasspHas Macca.
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Morsb, KONMYecTBO BeLLEeCTBO, MOJIAPHAA Macca, NocTossHHasa Asoragpo, A. ABorazpo; Bbluvc/ieHMe Macchbl BeLecTsa no
N3BECTHOMY KONMYEeCTBY BeLLeCTBa, BblUMC/IEHME KONMYECTBA BeLleCcTBa No U3BECTHOW Macce BeLLeCTBa, BbIUYUC/IEHWE MO XUM.
YypaBHEHUS MacCbl UK KONMYeCTBa BeLLecTBa No M3BEeCTHOW Macce Uav KOAM4YeCcTBY OAHOIO 13 BCTYNAKLWNX UK
NOJIyYatoLLXCA B peakuumu

BeLLecTB.

TemaNe39 BuiuncieHna no XMMUYeCckrm YpaBHEHUAM.

BbluncneHve macchbl BewecTsa No M3BeCTHOMY KO/IMYECTBY BeELLEeCTBa, BblUMC/IEHME KOIMYEeCTBa BeLlecTBa No U3BECTHOW Macce
BeLLLeCcTBa, BblUMC/IeHMEe MO XM, YpaBHEHUSA MacCbl UM KONMYeCTBa BeLlecTBa No U3BECTHOM Macce NN KONMYecTBy O4HOro 13
BCTYMAKLLMX UAX NONYYaOLWMXCH B peakLun BeLLecTB.

TemaNe40 3akoH ABoraapo. MonspHbih 06beM rasos.

A. ABOrazpo, MOJISIPHbIN 3aKOH ra3oB., C/leCTBME N3 MOISPHOMO 3aKOHa ra3os, NOCTOsiHHas ABOrajpo.

TemaNe41 OTHOCUTE/IbHAA MAOTHOCTb ra3oB

BbluncneHre 0OTHOCUTENIbHOW NIOTHOCTW ra3o0B.

TemaNe42 O6bEeMHbIE OTHOLLIEHUA Fa30B MPU XUMUYECKUX PEAKLINAX

BbluncneHve o6eMHbIX OTHOLLEHWIA Fa30B NPY XUM. peakumsx.

TemaNe43 Okcmabl: knaccudumkaums, HOMeHKNATYpPa, CBOWCTBA, noayyeHue, npumMmeHeHume. J1/0 Ne5: O3HakomeHme ¢ obpasuamu
OKCMA0B.

OKCnApbl: OCHOBHbIE, KUCOTHbIE, aMbOoTepHble; HOMeHKNaTypa, CNoCobbl Nony4veHuns, dunsmyeckme n XmmMmmyeckme CBOMCTBA,
nprMeHeHune.

TemaNe44 [napokcnabl. OCHOBaHWUSA: KNaccudurkalmsa, HOMEHKAATYpa, NOJyYEHMeE.

OCHOBaHWS: LLesioun 1 HepaCTBOPUMBbIE; HOMEHKAaTypa, noay4veHune.

TemaNe45 Xumunyeckme CBOMCTBA OCHOBAHUI. Peakuns HenTpanmsaumm. Okpacka MHANKATOPOB B LLE/IOYHOW U HENTPAJIbHOW
cpeaax. MpumeHeHmne ocHoBaHW. J1/0 Ne6: B3anmMoaencTBue Lienoyen C KNCI10TaMu.

dusunyeckme N xMMmmyeckre CBOMCTBa OCHOBaHMI. Peakuuns HerMTpanmsaumm, MHANKaTOP.

TemaNe46 AMdoTepHbIe okcnabl U rnapokcnabl. J1/0 Ne7: B3aMoaencTBre TMAPOKCUNAA LIMHKA C PACTBOPAMU KUCIOT U LLLeIoYEN
TemaNe47 Kncnotbl. CoctaB. Knaccndpukaumsa. HomeHknatypa. loayyeHve KMCAOT.
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KucnoTel: knaccnbmkauymsi, HOMeHKIaTypa,

TemaNe48 Xumunueckme cBonctea KMcnot. J1/0 Ne8: JlencTBre KNCAOT Ha MHAWKATOPbI

dusnyeckme n xmmmyeckme CBOMCTBa KNCNoT

TemaNe49 Conu. Knaccndukaumsa. HomeHknatypa. Cnocobbl MoayyYeHus cosen

Conwn: cpeaHne, KUCble, OCHOBHbIE, ABOViIHbIE, CMeLLaHHbIe, KOMM/IEeKCHbIe, HOMEeHK/1aTypa, CNocobbl NoNy4YeHUs.

TemaNe50 ColicTBa conen

dursnyeckme n Xmmmnyeckre CBOMCTBa Coewn.

TemaNe51 eHeTnYECKAsA CBA3b MEXAY OCHOBHbIMU K1aCCaMW HEOPraHUYeCckx CoeANHEHNIA

OcCHOBaHWs, OKCUAbI, KNCNOTbI, CONN: Knaccudukaums, HoOMeHKNaTypa, pusmnyeckme v xmMmmyeckme CBOMCTBA KUCOT.
TemaNe52 [MpakTmnyeckasa paboTa Neb. PelieHne 3KCNepUMEHTaIbHbIX 33434 N0 TeMe «OCHOBHbIE K/1aCCbl HEOPraHNYeckmnx
coeaniHEHUNIN»

PelueHne skcrnepriMeHTanbHbIX 3aga4 No TeMe «OCHOBHBbIE K1acCbl HEOPraHMYecknx CoejuHeHnN»

TemaNe53 [MoBTOpPEHUE U 0606LLIEHNE MO TEME «BaXKHEWLLNE KNaCCbl HEOPraHNYECKNX COEANHEHNIN»

Cuctematnsaumsa n ob6obLieHmne 3HaHNU No Teme

TemaNe54 KoHTposibHasa paboTa Ne3 no teme: «OCHOBHbIE K/1aCChl HEOPTraHNYeCKnUX COeANHEHNIN».

Pazpen 2. Neprogunyuecknii 3aKOH N nepmogmuyeckas cmctemMa xmmMmmyeckux anemeHToB Al.. MeHaeneeBa. CtpoeHue
aToma.( 7 yacoB)

TemaNe55 Knaccnoukaumsa XMMUYECKNX 31EMEHTOB. [TOHATKE O rpynnax cxoAHbIX 31EMEHTOB.

MeTannbl, HemeTanbl, Knaccmbumkaumm XMMm4yeckux 31eMeHToB, aMpoTepHble coeANHEeHNS, CXOA4Hble S1eMeHTbI.
TemaNe56 [Nepnoanyeckun 3akoH A. . MeHaeneega.

TemaNe57 [Neprnogmyeckasa Tabamua XMMNYeCKUX INEMEHTOB (KopoTkas ¢opma): A- n b-rpynnel, neproabl.

A.N. MeHgenees, nepuognyeckoit 3akoH A,/. MeHgeneesa, rpynna, noArpynna, nepmnoa.

TemaNe58 CTpoeHune atoma. CoCTaB aTOMHbIX 94ep. N30Tonbl. XMMUYECKNIA 3N1EMEHT — BWU/ aTOMAa C OANHAKOBbLIM 3apa40M a4pa
MNopsiAKOBbLIA HOMep 31eMeHTa, 3.Pesepdops, paAnN0aKTUBHOCTb, MPOTOH, HEMTPOH, 3/IEKTPOH, M30TOM, KBAHT.

TemaNe59 PacnonoxeHve 3N1eKTPOHOB N0 dHepreTUyeckrM ypoBHAM. CoBpemMeHHas ¢opMynnpoBKa Nepruoamyeckoro 3akoHa
DHepreTn4eckuin ypoBeHb 1 NOAYPOBEHb, KBAHTOBbIE UMCA, CYLLHOCTb Nepmnoamyeckoro 3akoHa X3 A.M. MeHgeneesa.
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TemaNe60 3HayeHVe NepnoanNYeckoro 3akoHa. Hay4dHele goctmxenus A. 1. MeHaeneesa

Buorpadusa A.V. MeHgeneeBa.

TemaNe61 [NoBTOpPEHUE U 0606LLIEHME MO TeMe: [lepnoanyeckmiin 3aKoH 1 Nepuoanyeckas CUCTeEMa XMMUYECKNX 31eMeHTOB /[l
N. MeHgeneea. CTpoeHve aTomMa.

Cuctematusaums n 06o6LLeHne 3HaHU No Teme

Pa3pen 3. CTpoeHue BellecTBa.(7 YacoB)

TemaNe62 I1eKTPOOTPULIATENBHOCTbD XUMNYECKUX /IEMEHTOB

TemaNe63 KoBaneHTHaa cBA3b. [MonapHasa M HenoaapHas KOBaJEeHTHbIE CBA3U

KoBaneHTHas cBA3b. [MlonsapHaa n HenonsgpHasa KoBasieHTHble cBA3U. CUrMa v nNn-ceasb.

TemaNe64 loHHasa cBsA3b

NOHbI, NOHHAA CBA3b.

TemaNe65 BasieHTHOCTb 1 CTeneHb okuUcaeHud. MNpasmaa onpegeneHns cteneHer OKNCIeHNs 3/IeMEHTOB

CTpyKkTypHble GOopMybl XUM. COeAMHEHWI, CTeNeHb OKUCneHus. NpaBnna onpeaeneHns cteneHer OKUC/IeHVs 31eMeHTOB.
TemaNe66 OKNCANTENbLHO-BOCCTAHOBUTE/IbHbIE PEAKLINIA

OKmncnnTens, BOCCTaHOBWTE/b, OKUC/IeHEe, BOCCTAHOB/IEHME, Mepexo, 3/IeKTPOHOB.

TemaNe67 KoHTponbHaga paboTa Ne4 no Temam: «l[lepnognyeckmin 3aKoH 1 nepruoamyeckas CUCTeMa XMMUYECKNX 3nemeHToB .

. MeHaeneeBa. CTpoeHMe atoMa. CTpoeHve BeLecTB. XMmyeckasa CBA3b»
TemaNe68 [MoBTOpEeHMe 1 0606LLeHMEe Kypca XUMUM 8 Knacc.
CncremaTtmsayms n 0606LLeHmne 3HaHNIA N0 TeMaM U3yYeHHbIM 3a Kypc Xummm 8 knacc.
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3.TEMATNYECKOE NJTIAHNPOBAHE.

Ne | Tema pa3gena, ypoka KomuaecTso yacos [ata ypoka 20P Bun n Tumn,
dopmbIk
dopma
OHTPOJIsA
Bcero KOHTpO/IbHbIE MNpakTnyeck | MnaH bakT ypora
paboThbl ne paboTbl
Pazpen 1. OCHOBHbIe NOHATNA  XUMMUU (ypoBeHb  aTOMHO-MOJIEKY/IAPHbIX
npeacTaBieHNA)54u.
1.1. | Mpeamet xumun. Xumus | 14 02.09.20 CK YUH3
KakK yacTb Bbubanoreka BK Ky
(1) | ecTecTBO3HaHUS. 24 Et?li//m od
BeLLI,ECTI?:a N NX CBOUCTBA. _pisoo.ru/fde2
BBOAHbIN MHCTPYKTaX Mo 10¢
Tb Ha ypokax XmMun.
12 | MeToabl MNO3HaHMA B 04.09.202 bubnuorexa CK YUH3
. BK KY
XUMUW: HabntogeHwne, | 1u. 4 E?K// q
2 t[}SZ m.¢
(2) | akcnepumeHT <00 1u/f0d2
27e
1.3 | NMpakTnyeckas paboTa | 1u. 1 09.09.202 bubmnorexa VK V33
Nef. 4 ITOK CK YOUC
3 https://m.ed 3
(3) | NpaBuna TexHUKM <00, ru/f0d2
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6e30MnacHOCTM Npun
paboTe B XIMUYECKOM
KabnHeTe. O3HaKoMIeHMe

C 1abopaTopHbIM 3dc
060pyAOBaHVEM.
CTpoeHVe nnameHn.
NHcTpyKkTax no Thb.
1.4 | YncTble BewecTea 1 Ty 11.09.202 VK V33
cmecu. Crocobbl OUNCTKM 4 Bubnnorexa CK YOUC
(4) BeLlecTs. J1/0 Ne1: Et?lg_//m wd 3
Pa3geneHne cmecu ¢ _pisoo.ru/fde2
MOMOLLIbIO MarHuTa. 6¢ca
WHcTpykTax no Thb.
1.5 | MpakTtnuyeckasa pabota Ne | 1u. 16.09.202 bubnnorexa VK V33
2. OumucTka 3arpss- 4 Et?K-// ; CK ;’OHC
(5) | HeHHoOA NnoBapeHHo ;%
conn. IHcTpykTax no Th. 88
1.6 | Pusnueckme n Tu. 18.09.202 YK V33
XUMUYECKME ABNEHUS, 4 CK YOHUC
(6) | XMunueckme peakumu._ bubnmmoreka 3
J1/0 No2: PaccmoTpeHMe HOK
https://m.ed
BeLLeCcTB C Pas/INYHbIMUN soo.ru/ff0d2
dunsnuecknmum abc

CcBOMCTBaMM. NHCTPYKTaX
no Tb
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1.7 | ATOMbl 1 Monekynbl, | T4. 23.09.202 bubnmoTexa CK YUH3
NOHBbI. 4 [HOK BK Ky
(7) https://m.ed
s00.1u/ff0d2
be8
1.8 | BelwectBa 1. 25.09.202 CK YHH3
MONEKYIPHOro " 4 Bubmoreka BK Ky
(8) | HemonekynapHoro LHOK
https://m.ed
CTPOEHIA. s00.1u/ff0d2
Kpuctannnueckune a6c
peLLeTKu.
1.9 [MpocTble 1 CNOXHble | 1u. 30.09.202 bubnnoreka CK YHWH3
BelecTBa.  XUMUYECKMii 4 LIOK BK K
(9) |anemeHT. MeTannbl U https://m.ed
02s00.1u/ff0
HemeTanbl. 42450
1.10 | A3bIK XMUW. 3HAKN 1. 02.10.202 bubnorexa CK YWH3
XMIMUUECKUX 3/IEMEHTOB. 4 LHOK BK Ky
(10) | OTHOCKUTENBbHAs aTOMHas https://m.ed
s00.1u/ff0d2
Macca. cae
1.11 | 3aKoH MOCTOAHCTBA | 1 y. 14.10.202 bubnroTeka CK YUH3
COCTaBa BeLLecTB 4. ITOK BK Ky
(11) https://m.ed
soo.ru/ff0d3
23c
1.12 | XumMun4eckne  popmysbl. | 1y, 16.10.202 Bub6miorexa CK VIH3
OTHOCWTeNbHas 4 Et?K// ; BK Ky
S://m.e
(12) | monekynsipHas Macca. —137500.1“/&0(13
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KauecTBeHHbI n

KONVMYEeCTBEHHbIA COCTaB 50¢
BeLlecTBa.
1.13 | MaccoBas A0NA | 1y, 21.10.202 bubnuorexa CK YUH3
XMUMUYECKOro 3/1eMeHTa B 4 HOK BK Ky
https://m.ed
(13) | coegnHeHnn. _pisoo.ru/fdeS
230
1.14 | BaneHTHOCTb XMMWNYECKNX | 1y. 23.10.202 CK YUH3
3/1eMeHTOB. 4 bubnuoreka BK Ky
(14) OnpegeneHve HOK
Ba/leHTHOCTV 3/1eMeHTOB hitps:/m.ed
soo.ru/ff0d3
no ¢opmynam 6GMHapHbIX 7fa
COeNHEHNIA.
1.15 | CoctaBneHwe 14. 28.10.202 bubnuoreka CK YHH3
XUMUNYECKMX dopmyn 4 HOK BK Ky
- https://m.ed
(15) | 6uHapHbIX  coeanHeHWIA m
No BaNE€HTHOCTW. ale
1.16 | ATOMHO-MOJeKkynsipHoe 1. 30.10.202 bubnuorexa CK YWH3
y4yeHue. 4 1HOK BK KY
(16) https://m.ed
s00.1u/ff0d3
b88
1.17 | 3aKOH COXpaHEHUNSI MacChbl | 1 y. 06.11.202 bubnmnorexa CK YUH3
BeLLecTB. 4 LOK BK Ky
(17) https://m.ed
s00.1ru/ff0d5S
708
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1.18 | XumMunyeckne ypaBHeHus. | 1u. 11.11.202 bubnuorexa CK YHUH3
’ 4 LHOK BK KY
(18) https://m.ed
s00.ru/ff0d3
34
1.19 | Tvinbl XMMNYeCKNX 13.11.202 VK V33
peakuwnii_J1/0 Ne3: Tu. 4 CK YOUC
(19) | Pa3noxeHne ocHOBHOTO bubmmoreka 3
Kapb6oHaTa meau (II). Et?ls-//m od
/0 Ne4: Peakuwnsa _pisoo.ru/fde4
3aMeLLeHust Meau 0cd
Xenesom
NHcTpykTax no Tb.
1.20 | loBTOpEHME niTu. 25.11.202 bubnuorexa CE YII/I<H3
' B Y
o6oblueHne No  Teme 4 Et?K// ;
20 ps://m.e
(20) | «MepBOHauanbHble o0 L/ ffodd
XUMUYECKNe MOHATUSA» 20
1.21 | KoHTponbHas  pa6oTa | 1u 1 27.11.202 bubnnoreka YK V33
Ne1 no Teme: 4 [IOK CK YOHUC
21 https://m.ed 3
(21) | «NepBoHavanbHbIE o0 L/ fi0dd
XMIMUYECKNE MOHATUSA». 48
1.22 | Kncnopoa, ero obuwas | 1u. 02.12.202 Erbamorexa g}fé YEI;B
XapakTepucTtmka W  Ha- 4 LIOK
(22) | xoxaeHne B npupoze. https://m.ed
MonyyeHne kucnopoga wu so0o.ru/ff0d4
614

ero ¢unsnyeckme cBOKCTBa
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1.23 | XMMn4yeckne CBOICTBA Tu. 02.12.202 EuGaorexa gﬁ ygg?a
Kucnopoaa. Okcuasbl. 4 LIOK
(23) | NpumeHeHwe. https://m.ed
KpyroBopoT kuciopoaa B soo.ru/ff0d4
npupoae. 27a
1.24 | MpakTnueckas pa6oTa | 14 04.12.202 bubnuoreka VK V33
Ne3. lMonyyeHne u CBOI- 4 Et?K// . CK ;’OHC
/1.
(24) | cTBa KNCI0POoAa. m
NHcTpykTax no TB. 790
1.25 | O30H. Annotponus | 1y. 09.12.202 bubnmoreka CK YHUH3
K1ucnopoaa 4. LHOK B e
(25) https://m.ed
soo.1ru/ff0d4
&
1.26 Bo3gyx ©n ero coctas. | 1u. 11.12.202 Bubnuoreka CK YUH3
3awmTa  atMocdepHoro 4 ﬁ?K// . BK e
S:/Mm.¢e
(26) | Bo3gyxa OT 3arpsisHEHUs. m
ac2
1.27 | Bogopoga, ero obuias 1y, 16.12.202 gﬁ VE§3
XapakTepUCTNKA N HAXOX- 4 Eubmiorexa
(27) | peHvie B npupoge. LIOK
NMonyyeHwe Bogopoja u https://m.ed
erodursnyeckme CBOMCTBA. WM

Mepbl 6e30nacHOCTV Npu
paboTe C BOAOPOAOM.
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1.28 | Xmun4eckune CBOWCTBA | 1 y 18.12.202 bubnnoTeka CK YHUH3
. . BK KY
Bogopoaa. MpnmeHeHMe. 4 LIOK
(28) https://m.ed
soo.ru/ff0d4
ddo
1.29 | MpakTnyeckas pa6oTa | 1y 23.12.202 VK V33
Ne4. «MonyyeHne 4. bubimoreka CK YOUC
(29) | Bogopoaa " OK 3
https://m.ed
VICCJ:IJeAOBaHI/Ie ero <001/ F0d5
CBONCTB» o2
NHcTpykTax no Tb.
1.30 | Boaa. MeToabl | 1y, 25.12.202 EIIE Y?I;S
onpejgeneHuns cocTaBa 4 bubnuorexa
(30) | Bogbl - aHanNU3 1 CUHTes. Et?li//m »
Bosa B mpupoae s00.ru/ff0d4
Crnocobbl eé  OYNCTKW. ddo
Aspauvs BoAbl.
1.31 | Pnsnueckne n 14 13.01.202 bubnnoTexa CK YUH3
. . . BK KY
XMUYeckme CBOMCTBA 5 Et?K// |
31 https://m.ed
B1) | soasl soo.ru/ff0d4
MNpyMeHeHVe BOAbI. 48¢
1.32 | Boaga — pactBoputens. 14 15.01.202 bubnmnorexa CK YWH3
. . BK KY
(32) PactBopbl. HacbIWweHHbIe 5 EOK// ;
ttps://m.e
N HEeHaCbILWEeHHble _pisoo.ru/fdeS
pacTBoOpPbI. De

PaCTBOpI/IMOCTb BeLLecCTB

27




B BOJe.

20.01.202

buobmmoreka

CK

YHH3

1.33 | MaccoBas pgons  pacT- | 1y

BOPEHHOrO BeLLecTBa. S Et?lg'//m » B e
(33) | NHcTpykTax no TG . 55.rquOdS

Sa0

1.34 | Pewenne pacyeTHbIX | 1 y. 22.01.202 CK YUH3

3aj4au «HaxoxzaeHune S B e
(34) | maccoBoin L0NN

pacTBOPEHHOroO BeLlecTBa Bubmnorexa

B pacTtBope. BbluncneHue HOK

https://m.ed

Macchbl pPacTBOPEHHOro s00.1u/f0d5

BewlectBa W BOAbl AN 708

NPUroToBNEHUS pacTBopa

onpejaeneHHou

KOHLUEeHTpaLnm»
1.35 | MpakTnueckas paboTa 27.01.202 YK ¥33

Ne5. MNpuroTtoBneHvie | 1u. S BHGHOTeKA CK ;’OMC
(35) | pactBopoB  coneit ¢ LIOK

onpejeneHHoOW MaccoBoW https://m.ed

poneli  pacTBOPEHHOro s00.ru/ffodS

BeLlecTsa 87a

NHcTpykTax no Thb.
1.36 | NoBTOpEHVE 1 29.01.202 bubnuroTexa CK YUH3

0606LLeHMe MO TeMaMm 4. 5 Et?ls//m » B e
(36) | «Kncnopog, ;ii;ﬁiig

«Bogopop», «Bopa.
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PacTtBopbI».

9e2

1.37 | KoHTponbHas pa6oTaNe2 | 1u. 03.02.202 Bubmorek YK v33
no Temam «Kucnopog», > ztItIOI/{/ CK ;’OI/IC
37 https://m.e
(37) | «<Bopopoa», «Bopa. dsoo ru/fi0
PacTBOpbI». d5ba0
1.38 | Monb — eAnHULa | 14 05.02.202 bubmmorexa CE YEH?)
. B y
KONMMyecTBa  BellecTBa. 5 Et?K// .
38 https://m.ed
(38) | MonsipHasa macca. S
eba
1.39 | Bbluncnenusn no | 1u. 10.02.20 bubmmorexa gﬁ YESB
XUMUYECKUM e Et?K// .
39 https://m.ed
(39) | ypaBHeHMAM. BT
342
1.40 | 3aKoH Asoragpo. | 1u. 12.02.202 bubnunorexa CK YUH3
) - BK KY
MonsipHbI 06BEM rasoB. 5 LOK
(40) https://m.ed
s00.ru/ff0d6
64de
1.41 | OTHOCUTENbHaSA Tu. 24.02.202 bubnuoreka CK YHH3
. BK KY
NNOTHOCTb ra3oB.. 5 LIOK
(41) https://m.ed
s00.ru/ff0d6
64de
1.42 | ObbeMHble OTHOLIEHMA 14 26.02.202 Bu6morexa CK YUH3
) ) BK KY
ra3oB NMpv XMMMNYeckmnx 5 Et?K// ;
42 https://m.ed
(“2) peaxunax s00.ru/ff0d6
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Jca

1.43 | Okeunabl: knaccndukaums, | 14. 03.03.202 VK V33
HOMEHKNaTypa, CBOWCTEA, S Eu6miorexa CK ;’OHC
(43) | nonyyeHne, NpuMeHeHVe. LIOK
J1/0 Ne5: O3HakoMneHwue ¢ https://m.ed
obpasuamu s$00.1u/ff0d6
oKcnaoB MHCTpyKTax no Ica
Tb
1.44 | Tviapokcnabl. OCHOBaHUSA: | y. 05.03.202 bubnnoreka CK YHWH3
knaccudurkaums, S Et?K// . BK Ky
(44) | HomeHknaTypa, ;(%
nonyyeHue. 2
1.45 | XMMn4eckne CBOICTBA 1u. 10.03.202 VK v33
OCHOBaHWIA. Peakuus 5 CK YOUuc
(45) | HenTpanusauun. Okpacka 3
NHANKATOPOB B En6imorexa
LLIe/IOYHON 1 LIOK
HenTpanbLHOW cpesax. https://m.ed
MNpyIMeHeHVe OCHOBaHWIA. s00.ru/ff0df
N/0 Ne6: el
B3anmopencteue
LLiesioYeli ¢ KUCNOTaMu.
WHcTpykTax no Thb.
1.46 | AMPOTEpHbIE OKCUABI 1 | 1y, 12.03.20 bubmorexa YK vy33
rMMAPOKCUABI. LIOK CK YOUC
n/o NeZ: 25 hutpcmcd 3
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(46) | B3avmogelicTBue
rmapokcmaa  uUuHka ¢
$00.ru/00ad
pacTBOpaMu  KUCAOT 1 0474
wenoyven. MHCTpykTax no o
Thb.
1.47 | Kncnotel. CocTas. 14 17.03.202 bubnuorexa CK YUH3
: . BK KY
Knaccnopukaums. 5 Et?K// ;
47 s://m.e
(47) | HomeHknaTypa. _pisoo.ru/OOad
Mony4yeHwne KNCAOoT. ob7e
1.48 | XMMu4eckune CBOICTBA 14. 19.03.202 VK V33
KncnoT J1/0 Ne8: 5 Bubnmoreka CK YOUC
(48) | [lelicTBUe KMCNOT Ha HOK 3
https://m.ed
NHAMKATOPbIl. MHCTPYKTax <00.10/00ad
no Tb. 9250
1.49 | Conun. Knaccnopukaums. 14 24.03.202 bubnmorexa CK YUH3
) ' BK KY
HomeHknaTtypa. Cnocobsl 5 EOK// .
(49) | nonyueHus coneli hitps://m.ed
s00.ru/00ad
9cb2
1.50 | CBOWCTBA Coneit 14 26.03.202 Bu6orexa CK YUH3
' ' 5 LIOK BK KY
(50) https://m.ed
so0.ru/00ad
9¢la
1.51 | feHeTn4eckas cBa3b 14 31.03.202 bubnorexa CK YUH3
' ' 5 11(0)4 BK KY

MexXxagy OCHOBHbIMU Knac-

https://m.ed
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(51) | CaMn HEOpraHYeckmx $00.ru/00ad
coeaVIHEHWIA 9ffa
1.52 | MpakTnyeckasn pabota 1 02.04.202 YK V33
Ne6.PeleHne  skcrepu- | 1u. 5 Eufmorexa CK YOHUC
(52) | MmeHTanbHBIX 3ajay Mo 1IOK 3
TeMe «OCHOBHble Kacchl https://m.ed
HeopraHM4Jeckmx $00.ru/00ad
coefNHeHNI» a52¢
WNHcTpykTax no Tb.
NoBTOpPEHME n 14.04.202 CK YUH3
o3 o6o6u4peH|/|e no Teme | Tu. 3 Epgﬁﬂmem B e
(53) | «BaxHeliwne KNacchbl https://m.ed
HeopraHM4eckmnx $00.ru/00ad
coeAVHEeHWI» ad2c
1.54 | KOoHTponbHas pa6oTa Ty, 1 16.04.202 bubnuoreka YK V33
Ne3 no Teme: «OCHOBHbIE 5 LOK CK youc
(54) | knaccbl HeOpraHNYeCcKnx https:/m.ed 3
o s00.ru/00ad
COeAVNHEHUI». 2340
Pasgen 2. Mepuoauyeckmnii 3aKoH 1 nepmoamnyeckasl CUCTeMa XMuMnyeckux asiemeHToB [.U.
MeHpeneeBa. CTpoeHue aToma. 74
21 1u. 21.04.202 EuGmorera EE yg3
Knaccugmkaums S TIOK
(55) | xuMnuecknx 3n1emeHTOB. https://m.ed
MoHATMEe o  rpynnax s00.ru/00ad
a824

CXO4HbIX 2/1eMEeHTOB.
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22 | Mepuoanuecknii 3akoH . | 1u. 23.04.202 bubnmoTexa CK YUH3
: BK KY
. MeHpeneeBa. 5 I[HOK
(56) https://m.ed
$00.ru/00ad
a%6e
2.3 | Meproandeckaa Tabnuua | 1u. 28.04.202 Bubnuoreka glé YEI;B
XMMUYECKMX 3/1EMEHTOB 5 Et?K// ;
57 * A- 1 B- https://m.ed
(57) | (kopoTkasi dopma): A- 1 b o 00
rpynnbl, NeEpPUOAbI. aabs
2.4 | CTpoeHune aTtoma. CocTaB | 1y, 30.04.202 Eubimiorexa gﬁ Vggfi
aTOMHbIX si4ep. M3oTonbl. 5 1IOK
(58) | Xumunueckuii snemeHT — https:/m.ed
BM/A aToOMa C OANHAKOBbIM s00.ru/00ad
3apajoM a4pa ac34
2.5 | PacnonoxeHue Tu. 05.04.202 CK YUH3
3/1eKTPOHOB rno 5 Bubmoreka BK Ky
(59) | sHepreTuueckum Et?ls//m »
ypoBHsiM. CoBpeMeHHast _pisoo.ru/OOad
dbopMynmposka aab8
NepuoAMYecKoro 3akoHa
2.6 | 3HadeHue 1y 05.05.202 bubnuorexa CK YUH3
: : BK KY
NMeproANYEecKoro 3akoHa. 5 Et?K// ;
60 s://m.e
(60) | HayuHble gocTuxeHuns A. —1’7500'1“/00&(1
N. MeHaeneeBa —aab9
2.7 NoBTOpPEHME U 1y 07.05.202 bubmmoreka CK YUH3
: : BK KY
o6o6LleHne no Teme: 5 I[HOK

https://m.ed
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(61)

Meproanyecknin 3aKoH 1
nepuoamnyeckas cuctema

XUMNYECKUX SNEMEHTOB soo.ru/00ad
A. 1. MeHpeneesa. ae28
CtpoeHue aToma.
Pa3pen 3. CTpoeHue BellecTBa. XMMUyeckas CBfisb.7 4YacoB.
SNeKTpoOoTpMLAaTeNbHOCT 07.05.202 Bubnnoreka CK VUH3
3.1 | b xMMUyeckmx 4. 5 10K BK Ky
3/1eMeHTOB
(62) https://m.ed
s00.ru/00ad
b076
32 KoBaneHTHasa cBA3b. 12.05.202 bubnuoreka CK YHWH3
' MonsipHas 1 HenonsapHas 5 IIOK BK Ky
(63) KOBaJIeHTHbIe CBA3U Tu. https://m.ed
s00.ru/00ad
b486
33 MoHHasa cBA3b 14 12.05.202 bubnuoTeka CK YHWH3
: : 5 LOK BK KY
(64) https://m.ed
s00.ru/00ad
b33c
BaneHTHOCTb NCTeneHb Bub6 CK YUH3
3.4 | okucneHws. Npasuna | 14 14.05.202 HP(I)§HOT€Ka BK KY
onpesesieHNs cTeneHemn 5
(65) | OKMCNEHVA 3N1eMeHTOB https://m.ed
so0o0.ru/00ad
9¢cb2
OKUNCNNTENbHO- 14.05.202 Bubnnoreka CK YUH3
BOCCTAaHOBUTE/IbHbIE S LHOK
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(66) | Peakuuu https:/;?;(.)ed(é
S00.1ru
1c6
36 | KOHTponbHas pa6oTa 14, 19.05.202 VK V33
Ned no Temam: 5 CK youc
(67) | «Meproanyecknii 3aKoH 1 Er6miorexa 3
nepuogmnyeckas cucrema 11(0)4
XUMNYECKMNX 3/IeMeHTOB https://m.ed
A. V. MengeneeBa. 800.1u/ff0d2
CrtpoeHue aToma. 10¢
CTpoeHue BeLLecTB.
Xnmmyeckas CBA3b»
3.7 | [loBTOpeHME 1 14. 21.05.202 CK YHH3
0606LeHme Kypca XrMuu S BK Ky
(68) |3a 8 knacc. EIgIJ(IHOTeKa
https://m.ed
s00.ru/ff0d2
27e
OBIIEE KOJIMYECTBO YACOB 68 6

I10 ITPOI'PAMME
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