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1. NOACHUTEJIbHASA 3ANMUCKA

Y4ebHbIN npeameT « XuMusi» BXoguT B 0bLLieobpasoBaTenbHbIN LMK, NOAUUKIT «0ba3aTenbHble
y4yebHble NpeaMeThbl» U YATAeTCa Ha NepBOM Kypce 00yYeHus.
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Y4ebHbIr npeameT «Xumusi» ndyvaetcs Ha 6a3oBOM ypOBHE.

1. MNporpamma No xMMUM Ha ypoBHe cpegHero obuwero obpasoBaHus paspaboTaHa Ha OCHOBE
depepanbHoro 3akoHa ot 29.12.2012 Ne 273-93
«O6 obpasoBaHnn B Poccuiickonn ®epepaunn», TpebOoBaHW K pedynbTatamM OCBOEHUS OCHOBHOM
obpasoBaTenbHON MnporpamMmbl cpefgHero obuiero obpasoBaHud, npeacTaBrneHHblx B degepanbHOM
rocygapcrBeHHOM obpa3oBaTenbHOM CTaHAapTe cpegHero obuiero obpasoBaHus, ¢ y4étom «KoHuenumm
npenogaBsaHnsa y4yebHOro npeameta «Xumusa» B obpasoBaTenbHbIX opraHusauusx Poccunckon
depepaummn, peanusyoLmx OCHOBHbIe 06LleobpasoBaTenbHble NPOrpamMmmbl» Y OCHOBHBLIX MOSNOXEHWN
denepansbHOM NporpamMmmbl BOCAUTaHUS.

2. OcHoBy noaxonoB K paspaboTke nporpaMmbl MO XUMUKM, K onpedeneHuto obuier cTpaterum
obyyeHunsa, BocnMTaHuA M pasBuTUd, oby4varolimxca cpefcTBamu ydyebHoro npeameTra «Xumusa» Ha
0a30BOM ypOBHE COCTaBWUNM KoHUenTyanbHble nonoxeHus ®roC COO o B3anmMoobycCrnoBrEHHOCTU
uenew, cogepxaHus, pesynbTaTtoB 06ydeHnsa n TpeboBaHWM K YPOBHIO MOArOTOBKM BbIMYCKHUKOB.

3. B cooTBeTCTBUM C AaHHBIMM MOJIOXKEHMAMW NporpaMmma no xmmun (6a3oBblvi ypOBEHb) Ha YPOBHE
cpegHero obuwero obpasoBaHusA: YycTaHaBnvMBaeT ob0sa3aTenbHoe (MHBapuaHTHOE) npeameTHoe
cofepxaHue, onpegensieT KoNMYeCcTBEHHbIE U KaYeCTBEHHbIE €ro XapaKTepPUCTMKU Ha KaXaom aTane
n3ydyeHus npegmerta, npegycmartpuBaet NPUHUMMbI CTPYKTYpPUpPOBaHNS cogepxaHust n
pacnpegeneHuss ero Mo Krnaccam, OCHOBHbIM pasgenam W Temam Kypca; [aéT npuMmepHoe
pacnpegeneHne y4ebHbIX 4YacoB MO TeMaTMYeCKMM pasgenaMm, pekoMeHayeT MNPUMEpPHYIo
nocrnegoBaTenbHOCTb N3y4yeHus OTAENbHbIX Tem Kypca C YYETOM MEXNPeaMETHbIX U
BHYTPUMNpPEAMETHbIX CBS3eNn, NOrmkn y4ebHOro npouecca, BO3pacTHbIX 0COGEHHOCTEN oby4vatoLimxcs;
AaET MeToAMYECKYIO MHTEPNPETaLMIO Lienen n3yvyeHnsi npegmeTa Ha YpoBHE COBPEMEHHbIX MPUOPUTETOB
B cucTemMe cpegHero obuwero obpasoBaHus, cofepXaTenbHOW XapakTEePUCTUKM MNiaHMpyemblxX
pe3ynbTaToB OCBOEHMSI OCHOBHOM 0OOpa3soBaTenibHOW MporpaMMbl cpegHero obuiero obpasoBaHus
(MMYHOCTHBIX, MeTanpeAMETHbIX, MPegMEeTHbIX),  OCHOBHbIX BUOOB  y4eOHO-Mo3HaBaTenbHOM
OEATENbHOCTM  YYEHMKa MO OCBOEHWMIO cofepxaHus npegmeta. Mo BceM Has3BaHHbIM MO3WULMAM B
nporpaMmme no xumum cobnogeHa npeeMCcTBEHHOCTb ¢ dheepanbHon paboyert NporpammMor OCHOBHOMO
obuwero obpasoBaHnd Mo XMMnn

4. Mporpamma No XMMUK SIBMISIETCA OPUEHTUPOM AMsl COCTaBneHust pabounx nporpamMmm, aBTopbI
KOTOPbIX MOrYT NPeasnioXuTb CBOW MOAXOA K CTPYKTYPUMPOBAHMIO U MOCNESO0BaTENbHOCTU U3YyYeHUS
y4yebHOro matepmana, a Takke CBOE BUAEHME OTHOCUTENbHO BO3MOXHOCTU BbiGOpa BapuaTUBHON
COCTaBMsOLLEN coaepXaHNs npeameTa OONOSNIHUTENBHO K 06A3aTenbHON (MHBapMaHTHOWM) YacTu ero
cofepxaHusi.

5. Xumunyeckoe oOpasoBaHMe, MOSNlydYaeMoe BbIMYCKHUKAMW CPedHEN LUKOMbl, SIBNSETCA
HEOTBbEMIIEMON YacTblo NX 0O6pa3oBaHHOCTU. OHO CMYXWUT 3aBepLUaloUM 3Tanom peanusauuun Ha
COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIOYEBLIX LIEHHOCTEW, NMPUCYLLUMX LIENOCTHOW CUCTEME
XUMU4eckoro obpasoBaHusi. ATU LLEHHOCTU KacarTCs NMO3HaHMSA 3aKOHOB Npupoabl, hopMmnpoBaHus
MMPOBO33PEHUS 1 OOLLEN KyNbTypbl YENOBEKA, a TaKKe 3KOMNOrmyeckn 00OCHOBAHHOMO OTHOLLEHUS K
CBOEMY 300pOBblO U NpUpoAHON cpefe. Peanu3dyetcsa xummnyeckoe obpasoBaHme obydaromxcsa Ha
ypoBHe cpepfHero obuiero obpasoBaHusa cpeacTteamu yyebHoro npegMeta «Xumusy, cogep)KaHue u
NMOCTPOEHME KOTOPOro onpeaesieHbl B NporpaMme no XMMUKU C YYETOM CNeunudmkn Haykm Xummm, eé
3Ha4YeHWs B MO3HAHUU NPUPOAbI M B MaTepuanbHOM Xn3HM obLLecTBa, a Takke C y4ETOM 06LLKX Lenen
1 MPUHLMMNOB, XapaKTepU3yoLLnx COBPEMEHHOE COCTOSHUE CUCTEMBI cpeaHero obLero obpasoBaHus
B Poccuinckon ®eagepaunn. Tak, Hanpumep, npyu opMmnpoBaHUnN cogepxaHnsa npegMmeta « Xumus»
y4YTeHbl creaylowmne MnonoXeHus o cneunduke U 3HaYEHUN HaYKN XUMUNA.

XVMUS Kak  3NIEMEHT CUCTEMbl ECTECTBEHHbIX HayK Wrpaet ocobyi porib B COBPEMEHHOW
umMBMNM3aUMM, B CO34aHUM HOBOW ©Oasbl MaTepuarnbHOM KynbTypbl. OHa BHOCUT CBOW BKag B
dopmMrpoBaHue paLMoHanbHOro Hay4YHOro MbILMEHUS, B CO34aHMe LEernoCcTHOro npeacrasneHus o6
OKpY>KaloLLLEM MUPE KaK O eOUHCTBE NPUPOAbl U YeroBeka, KoTopoe hopMUpyeTCs B XMMUM HA OCHOBE
MOHVMaHNsl BELLECTBEHHOIO COCTaBa OKPYXalLWero Mupa, OCO3HaHUSA B3aMMOCBA3N MeXay
CTPOEHNEM BELLIECTB, X CBOMCTBAMM M BO3MOXHbBIMW 00NacTaAMu NPUMEHEHMS.

TecHO B3aMmogewncTBys C OpPYIMMW €CTECTBEHHbIMU HaykamMu, XMMUS CTana HeOoTbeMIeMOMN
YacTbli0 MWPOBOW KyNbTypbl, HEOOXOAMMbBIM YCMOBMEM YCMELUHOMO TPYAa W XXM3HW KaXOoro 4vneHa
obwectBa. CoBpemMeHHass XMMUSA Kak Hayka co3ujaTteribHasi, Kak Hayka BbICOKMX TEXHOMOrun
HanpaBneHa Ha pelueHve rnobanbHbIX Npobnem yCTOMYMBOro pa3BUTUS YeNoBe4ecTBa — CbipbEBOW,
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SHEpPreTMYEeCKon, NULLIEBOW, SKONOrMYeckon 6e30nacHOCTU U OXpaHbl 340POBbLS.

6. B cooTBeTCTBUM C OOLWIMMU LENSMU U NPUHLUNaMK cpeaHero obLiero obpasoBaHus cogepxaHue
npegMmeTa  «XUMUSA» OPUEHTUPOBAHO MPEWMYLLECTBEHHO Ha OOLWEKYNbTYpHYO MNOArOTOBKY
obyyarwmxcs, HeobXoaMMy MM AN BblpabOTKM MUPOBO33PEHYECKMX OPUEHTUPOB, YCMELLIHOrO
BKITIOYEHUS] B XM3Hb COLMYMa, NPOAOIMKEHUA 0Opa3oBaHNs B pasnuyHbiX 0OMacTsax, He CBS3aHHbIX
HenocpeacTBEHHO C XUMUEN.

7. CocTtaBnsowmmy npegmeTta « Xumusa» aenstoTca 6asoBble  Kypcbl — «OpraHudeckas XuMus» u
«ObLwasn n HeopraHnyeckass XMMmnsi», OCHOBHbIM KOMMOHEHTOM COAEpPXaHWs  KOTOPbIX  SBMSHOTCA
OocHOBbl 6a30BOM  Hayku: cucTema  3HaHWIA MO HEOPraHWYECKOW XMMUU (C BKIIOYEHWEM 3HAHUI K3
obwen xumun) n opraHudeckon xummun. PopmmpoBaHMe OAHHOW CUCTEMbI 3HAHMI MPU U3YyYeHUU
npegmMmeTa obecneynBaeT BO3IMOXHOCTb PAaCCMOTPEHMS BCEro MHOroobpasms BELLLECTB Ha OCHOBE 00LLNX
NMOHATUI, 3aKOHOB N TEOPUIN XUMUMW.

8. CTpykTypa cogepxaHus KypcoB — «OpraHudeckas xumusi» n «ObLuas n HeopraHnyeckas XMMms»
cchopMmpoBaHa B nporpaMMe Mo XMMUW Ha OCHOBE CUCTEMHOrO MOAXOAa K WU3y4YeHuto y4yebHoro
mMaTtepuana u obycrnosneHa NCTOPUYECKM OOOCHOBAHHbBIM Pa3BUTMEM 3HAHUM Ha OnpefenéHHbIX
TEOpeTUYECKUX YPOBHSIX. Tak, B Kypce OpraHN4eCckon XMMmn BeLLecTBa paccMaTpmBaloTCs Ha YyPOBHe
KnaccmyecKkon TeopMn CTPOEHNSI OPraHNYECKNX COeaMHEHWI, a Takke Ha YPOBHE CTEPEOXNMNYECKNX
N 9NEeKTPOHHBIX NPeAcTaBneHnin o cTpoeHumn BewwecTs. CBeaeHnss 06 n3yyaeMbix B Kypce BellecTBax
AaloTCsa B pasBUTUM — OT YrNeBOAOPOA0B A0 CIOXHbBIX BMONOrnyeckn akTMBHLIX coeanHeHnn. B kypce
OpPraHN4yecKom XMMUM Nony4aroT pa3BuTue chopMUpPOBaHHbIE
Ha YPOBHE OCHOBHOrO oO6Lllero obpa3oBaHWs nepBOHaYarbHble MpPeaCcTaBeHNst O XMMUYECKON
CBSA3M1, KnaccumKauMoHHbIX NPU3Hakax BELLECTB, 3aBNCMMOCTM CBOWCTB BELLECTB OT UX CTPOEHUS, O
XUMWNYECKON peakunn.

9. Moa HOoBbIM YrNoM 3peHus B npeameTe « Xumusi» 6a30BOro ypoBHS paccMaTprBaeTCs U3yYeHHbIN
Ha ypoBHE OCHOBHOrO 06LLero obpasoBaHus TeopeTnyecknii matepuan n akTonornyeckme cBeageHns
0 BeLlecTBax U XMMUYECKOWN peakumm. Tak, B 4HacTHOCTH, B Kypce «OBLias u HeopraHnyeckas XmMmms»
obyyalLwmMmMcsa NpegocTaBnsaeTcd BO3MOXHOCTb OCO3HAaTb 3Ha4YeHUe MepuoamyecKkoro 3akoHa
C obLieTeopeTnYecknx U MeTogoNorMdecknx no3uummn, rmybxe MOHATb MCTOPUYECKOE WM3MEHeHWe
QYyHKUMIN  3TOro 3akoHa — OT obobwarwen [0 O0O6BbACHSLWEN U NPOrHO3UPYOLLEN.

10. EguHasa cuctema 3HaHWMA O BaXKHEWLUMX BeLLecTBaX, MX COCTaBe, CTPOEHMU, CBOWCTBaXxX W
NPMMEHEHMM, @ TaKKe O XMMUYECKUX PeaKkuusix, UX CYLUHOCTM U 3aKOHOMEPHOCTHAX MpPOTEKaHUS
OOMOJHAETCS SIEMEHTAMWN COAEPXKaHUSA, UMEIOLLMMM KyNbTYPONOrMYECKUA U NPUKITAgHOM XapakTep.
OTn 3HaHUS CNOCOOCTBYHOT MOHMMAHWUIO B3AaUMOCBSA3N XMMUU C OPYTMMU HayKaMu, packpbiBaloT eé
pofb B MO3HABAaTESIbHOM M NPaKTUYECKOW OeATENbHOCTU YerioBeka, CrocOOCTBYHT BOCMUTAHMIO
YBaXXEHUS K NpOLIeCCy TBOPYECTBA B 061aCT! TEOPUUN U MPAKTUYECKUX NPUNOXKEHUA XUMUK, MOMOratoT
BbIMYCKHMUKY OPUEHTUPOBATbLCS B OOLLECTBEHHO U JIMYHOCTHO 3HAYMMbIX Mpobrnemax, CBSA3aHHbIX C
XUMUEN, KPUTUYECKN OCMBICNIMBATL MHADOPMALMNIO U MPUMEHATL €€ A5t MONOSTHEHUSA 3HAHWUIA, peLLEeHNs
WHTENneKTyanbHbIX W 3KCNepuMMeHTanbHbIX MCCNedoBaTenbCckMx 3agad. B uenom copepxaHue
y4yebHoro npeameTta «XuMusi» OAHHOTO YPOBHS U3YYEHUS OPUMEHTUPOBAHO Ha hopMMpOBaHME y
obyyalLwmxcs MUPOBO33PEHYECKON OCHOBBI ANS MOHUMaHUA UNOCOCKMX MOEN, TaKkMX Kak:
MaTepuanbHoOe €AMHCTBO HEOPraHW4Yeckoro M OpraHMYeckoro mMmpa, obycCroBEHHOCTb CBOWCTB
BELLECTB MX COCTAaBOM W CTPOEHWEM, MO3HABAEMOCTb MPUPOOHLIX ABNEHMI NMYTEM 3KCMEPUMEHTA U
peLleHNs NPOTUBOPEUUA MeEXDY HOBbIMU hakTamn N TEOPETUHECKUMU Npeanockinkamm, 0Co3HaHue
PO XUMUN B PELLUEHUN IKOMOrMYECKUX Npobnem, a Takke nNpobnem cOepexeHus IHepreTUHecKnx
pecypcoB, Cbipbs, CO34aHNSA HOBbIX TEXHOMOMMIA 1 MaTeprarnos.

11. B nnaHe pelleHns 3agay BOCMUTAHWS, Pas3BUTUS U coumanusaumm obyyarowmxcs npuHATbie
nporpaMmor Nno XUMUM noaxodbl K ONPedeneHu0 CodepXXaHWst W MOCTPOeHUs npeameTta
npegycmartpueatoT hopMupoBaHme y 0by4aloLMXCa YHUBEPCanbHbIX YYeOHbIX OEACTBUA, UMEIOLLMX
0as3oBoe 3HauyeHWe ONs pasnNMYHbIX BUAOB AEATENbHOCTU: pelleHust Npobnem, novcka, aHanumsa w
obpaboTkn  uHpopmauum, HeobxoAMMbiX ONA  NpuobpeTeHWss  onbiTa  MPaKTUY4ecKoW  U”
uccrnenoBaTenbCKon AeATENbHOCTH, 3aHMMaloLLen BaKHOE MECTO B MO3HAHMN XUMUN.

12. B npakTuke npenogaBaHUs XMMUWN Kak Ha ypoBHE OCHOBHOro obLero obpasoBaHus, Tak U Ha
ypOBHe cpefHero oblero obpasoBaHus, Npy onpeaeneHnn cogepXaternbHON XapakTepucTukm Lenem
n3ydeHuss npegmMeTa HanpasfieHMeM NepBOCTENEHHOW 3HaYUMOCTUM TPaOULMOHHO NpuU3HaéTcs
dOpMMPOBaHNE OCHOB XUMUYECKOW HaykM Kak o06racTu COBPEMEHHOrO eCTeCTBO3HaHWMs,
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NPakTU4eCcKon AesATEeNbHOCTN YernoBeka 1 Kak OOHOr0 U3 KOMMOHEHTOB MWUPOBOW KynbTypbl. C
METOAMYECKOM TOYKN 3PEHNS TakOM MOAXO0A K OnpederieHuio Lenen nlydeHus npegmeta saBnsieTcs
BMOJIHE ONpaBAaHHbIM.

13. CornacHo faHHOWM TOYKe 3peHUs rmaBHbIMU LiensMn udydeHus npegMmeta « XuMnusi» Ha ypoBHe
cpeaHero obuero o6pa3oBaHusa Ha 6a30BOM YPOBHE ABASOTCS: POPMUPOBAHME CUCTEMbI XUMUYECKUX
3HaAHWA KaK BaXXHEWLIEeW COCTaBMSAOLEN eCTECTBEHHO-HAYYHOW KapTUHbI MUpa, B OCHOBE KOTOPOW
nexar KroyeBble NOHATUS, PyHAAMEHTarnbHble 3aKOHbl U TEOpUM  XMMWUW, OCBOEHME  43blka
HayKun, YCBOEHWE N NOHMMaHWe CYLLUHOCTU AOCTYMNHbIX 0606LeHI MMPOBO33pEHYECKOrO XapakTepa,
O3HaKOMJIIEHWNE C UCTOPMEN UX Pa3BUTUSA U CTAHOBIEHUS; POPMUPOBAHUE N pa3BUTUE NpeacTaBeHUN
O Hayu4HbIX MeTodax MO3HaHUS BELECTB M XUMUYECKUX peakuuin, HeobxoauMbIX Ans npuobpeTeHus
YMEHUN OPUEHTUPOBATLCSH B MUPE BELLECTB U XMMUYECKNX SABITEHUN, UMEIOLLMX MECTO B MpPUpOAE, B
NPaKTUYECKOM U NOBCEAHEBHOW XXN3HW; pa3BUTUE YMEHUIN U CMOCOOOB OEeATENbHOCTU, CBSI3aHHbLIX
C HabnogeHneM n ob6bsICHEHMEM XMMUYECKOTO 3KCNepMMeHTa, cobniogeHnem npasmn 6e3onacHoro
obpalleHus ¢ BelLlecTBaMm.

14. Hapsigy ¢ aTMM cofepaTenbHas XxapakTepuctuka Lenen 1 3agady usydeHnss npegmeta B
nporpaMme MO XMMWUW YTOYHEHA W CKOPPEKTMPOBaHA B COOTBETCTBUM C HOBbIMU NpUopUTETaMU
B cucteMe obulero cpegHero obpasoBaHus. CerogHsl B npenogaBaHni XMmMum B OOnblUen cTenenn
OTOAETCA NMpeanoYTeHne NMpakTUY4eckon KOMMOHEHTE codep)KaHus obyyYeHusl, OpUEHTMPOBAHHOW Ha
noAroToBKy BbIMYCKHMKA LUKOMbl, Bragelowero He Habopom 3HaHWA, a QYyHKUUOHAbHON
rPamMoTHOCTbIO, TO €CTb crnocobamm N YMEHUSMU aKTMBHOMO MOJTyYeHUs! 3HaHUN N NPUMEHEHUS
MX B pearnbHOM XWU3HWN AN peLleHnst NpakTUYeckux 3agau.

15. B aTon cBs3M npu n3yveHun npegmeTa «Xumus» OOMUHMPYIOLLIEe 3HaveHue npuobpeTatoT
Takue Lenu 1 3agaydum, kak: agantaums o0y4aroLmnxcs K ycnosmsamM AMHaMUYHO pa3BuBatoLLEerocs Mmpa,
dopMMpPOBaHME  WHTENNEKTyanbHO  pasBUTOM  MIMYHOCTM, TOTOBOM K CcaMO0bpa3oBaHuio,
COTPYAHNYECTBY, CaMOCTOSATENIbHOMY MPUHATUIO FPaMOTHbLIX PELUEeHUA B KOHKPETHbLIX >KU3HEHHbIX
CUTyauusix, CBSI3aHHbIX C BeLWecTBaMn U UX NPUMEHEHueM; dopMmnpoBaHne y oby4atrowmxcs
KIMOYEBbIX HABLIKOB (KMHOYEBbIX KOMNETEHLUI), UMEIOLLMX YHUBEPCAIbHOE 3HAYEHME A1 PasfnyHbIX
BMOOB [OEATENbHOCTU. pelleHust npobnem, mnoucka, aHanu3a U 00paboTknm MHGOpMaLuUK,
HeobxoaoMMbIX NS NPUOBPETEHUs onbiTa  AEATENbHOCTU, KOTopasl 3aHMMaeT BaXHOe MeCTO
B MO3HaHMM  XMMMM, @ TaKKe OM1S OLEHKU C NO3uUMIiA 3KOMormyeckon 6e3onacHoCcTu xapakrepa
BNUSAHMSA BELLECTB U XMMUYECKUX MPOLIECCOB Ha OpPraHnU3m YernoBeKa U NpUPOOHYO cpeny; pa3sutune
no3HaBaTeNbHbIX WHTEPECOB, MHTENMEKTyamnbHbIX W TBOPYECKUX CMNOCOBGHOCTEN O0yvarowmxcs:
CMOCOBHOCTM CaMOCTOATENBHO NpuobpeTaTh HOBbIE 3HAHWS MO XMMUN B COOTBETCTBUN C XKU3HEHHBLIMU
noTpebHOCTAMU, UCMONb30BaTb COBPEMEHHbIE MHOPMALMOHHbBIE TEXHONOMMK 4S5 MOMCKa U aHanu3a
y4ebHON 1 Hay4YHO- NONYNAPHON MHPOPMaLUN XMMUYECKOTO CoAePXXaHUst; dOpMUPOBaHME 1 pa3BUTUe
y obyyvaroLmxca accoumaTUBHOIO U JIOTMYECKOTO MblWNEHWsl, HabnogaTenbHOCT, cobpaHHOCTY,
aKKypaTHOCTM, KOTOopble 0COBEHHO HeobXOoOuMbI, B YACTHOCTW, NMpY NIIAHMPOBaHUN U NPOBeOEHUU
XUMWYECKOTO 3KCMEPUMEHTA; BOCMUTAHWE Yy OOyyarLlmxcs YOexOEHHOCTU B TYMaHUCTUYECKOW
HanpaBfeHHOCTU XUMWUWN, €€ BaXHOW ponn B pelleHun rnobanbHbiXx Npodnem paunoHanbHOro
NPUPOAONONbL30BaHMS, MOMOMHEHUS] 3HEPreTUYECKUX pPEeCypCoB UM COXPaHEHWss MNPUPOAHOro
paBHOBECUS!, OCO3HaHMS HEOOXOOUMOCTM BEPEXHOrO OTHOLLEHUS K MPUPOAE U CBOEMY 3[40POBbIO, a
Takke NPUobpeTeHMS ONbiTa UCNONb30BaHWUS MOMYyYEHHbIX 3HAHUIN A1 TPUHATUSA TPAMOTHBIX PELLEHUIA
B CUTyauusiX, CBA3AHHbIX C XMMUYECKMMU SIBITEHNSAMW.
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2. NNMAHUPYEMbBIE PE3YJIbTATbI U3YYEHUA

B pesynbTaTe usyyeHusi ydeGHOro npeameTa « XUMusi» CTyAEHT JoSmkeH chopMMpoBaTh criegyiolime pesynbTathl:

1) NUYHOCTHbIE

PesynbTar

YTOouHeHHbIN pe3ynbtaTt POl

OpraHusauus
AOCTUXKEHUA

OueHKa JOCTUXKEeHUA
(Mpucymcmeaue Ha
3aHamuu, yyacmue 8
8bIMOSIHEHUU Y4eBOHbIX
3aday u pechriekcuu)

rpaxkgaHCKoro BOCnuUTaHus.

JIPre2 oco3sHaHme CBOMX KOHCTUTYLMOHHbIX MpaB K
06s3aHHOCTEN, YBaXXeHUe 3aKoHa U NpaBonopsaka;

0CO3HaHUA 00y4alLUMMCS CBOUX
KOHCTUTYUMOHHbIX NMpaB “n 06F|3aHHOCTeIZ, yBaXXeHuq
K 3aKOHY W MpaBonopsaKy

MncbMeHHbIE 1
YyCTHblE paboThbl,
npakTu4eckme
3aHATUSA

YCTHbIE N MUCbMEHHbIE
onpockl;
TectnpoBaHue;
CoobLeHns no Temam

JIPre3 npuHaTME TpaguULMOHHbBIX HALWMOHAMbHbIX,
o0Le4enoBeyecknx ryMaHMCTUYECKNX 1
AEMOKpPaTUYECKNX LIEHHOCTEN;

npencrtaBneHna o coumarnbHbIX HOpMax U npaBunax
MEXJTMYHOCTHbIX OTHOLLEHWI B KONMEKTNBE

MncbMeHHbIE 1
YCTHble paboThl,
npakTu4eckme
3aHATUSA

YCTHbIE U MUCbMEHHbIE
onpocbl;
TecTtnpoBaHue;
CoobLuleHns No Temam

JIPre5 roToBHOCTb BECTU COBMECTHYO AeATENbHOCTb
B MHTEpecax rpaxaaHckoro obLiecTea, y4acTBOBaTb
B camoynpasrneHun B obLieobpasoBaTenbHOM
opraHu3aumn n 0eTCKo-HHOLWLECKNX opraHn3aumnax;

rOTOBHOCTM K COBMECTHOM TBOpHeCKOVI
0eATeNIbHOCTU Npu co3gaHumn y'~|€6HbIX NPOEKTOB,
peLwieHnmn y'~Ie6HbIX M No3HaBaTes1bHbIX 3a4au,
BbINOJTHEHUN XUMUNYECKNX SKCNEPUMEHTOB

MUCbMeHHbIE 1
yCTHblE paboThbl,
npakTuyeckme
3aHATUS

YCTHbIE N MUCbMEHHbIE
onpocsl;
TecTnpoBaHue;
CoobueHuns no Temam

JIPre6 ymeHvne B3anmoLencTBoBaTh C COLManbHbIMM
WHCTUTYTamMn B COOTBETCTBUM C UX DYHKLNAMU U
Ha3HayYeHunewm;

CMOCOBHOCTM NOHMMATb U MPUHUMATL MOTMBBI,
HaMepeHus!, NMOTUKY U aprymMeHTbl OPYruX npu
aHanmse pasnu4yHbIX BUAOB y4eOHOM AesTenbHOCTM

NMncbMeHHbIE 1
yCTHblE paboThbl,
npakTuyeckme
3aHATUSA

YCTHbIE N MNCbMEHHbIE
onpocsl;
TecTnpoBaHue;
Coo06LieHuns no Temam

nNaTpnoTn4eCKOro BOCNUTaHuA:

JIPnB1 cchopmMmMpoBaHHOCTbL POCCUNCKON rpaXgaHCKOM
WOEHTUYHOCTWN, NATPUOTU3MA, YBaXKEHUSI K CBOEMY
Hapogy, YyBCTBa OTBETCTBEHHOCTU nepen PoguHon,

yBaXeHuA K npoueccy tBop4yecTtBa B obnactn
TEOPUN N NPAKTUYECKOro NnpuMeHeHna Xxmmmnn,
OCO3HaHuA TOro, 4TO0 OOCTUXEHUA HAYKN eCTb

NMncbMeHHbIe U
YCTHble paboThl,

YCTHble on poChl;

rOpAOCTU 3a CBOW kpaw, cBOK PoauHy, CBOM A3blKk U | pe3ynbTaT ANUTENbHbIX HAaBNAEHUIA, KPOMOTNNBBIX npakTnyeckue TecTtnpoBaHue;
KynbTypy, npotunoe 7] HacTosdLlee | 3KCnepuMeHTarbHbIX MOUCKOB, MOCTOAHHOIO Tpyaa 3aHATUA CoobLeHuns no Temam
MHOroHaumoHanbHoro Hapoga Poccuu; YYEHbIX U NPaKTUKOB
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NPRNB2 UEHHOCTHOE OTHOLLEHWE K rocyaapCTBEHHbIM
cMmBonam, NCTOPUNYECKOMY " NPUPOAHOMY
Hacneguo, namaTHUKaM, Tpaguumsam  HapodoB
Poccun, pgoctmwkeHnsm Poccun B Hayke, UCKycCTBe,
cnopTe, TEXHOMOrNsX 1 Tpyae;

LEHHOCTHOIo OTHOWEHUA K NICTOPUYECKOMY U
Hay4YHOMY Hacneguio OTEYECTBEHHOW XNUMUMN

NncbMeHHbIE 1
YCTHble paboThl,
npakTun4eckmne
3aHATUSA

YCTHblIE U NUCbMEHHbIE
onpocsbl;
TectnpoBaHue;
CoobLeHns no Temam

JIPnB3 wuvpenHasa y6exaeHHOCTb, [OTOBHOCTb K
cnyxeHuto 1 3awmte OTeyecTBa, OTBETCTBEHHOCTb 38
ero cyabby;

WHTepeca 1 No3HaBaTebHbIX MOTUBOB B MOyYeHUN
1 nocnegyowemM aHanuae uHgpopmaumm o
nepenoBbIX AOCTMKEHNSIX COBPEMEHHON
OTEYECTBEHHON XUMUN

MncbMeHHbIE 1
YCTHble paboThl,
npakTun4eckmne
3aHATUSA

YCTHbIE N MUCbMEHHbIE
onpocsbl;
TectnpoBaHue;
CoobueHuns no Temam

AYXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

JIPgHB1 OCO3HaHune OYXOBHbIX LleHHOCTEMN HPaBCTBEHHOIo CoO3HaHuA, 3TU4ECKOro noeseaeHnA VeTHbIE Da6oThI YCTHblE onpochbl;
pOCCI/II7ICKOFO Hapoaa, P coo0bLeHns N0 TeMam
JIPgHB2 C(bOpMVIpOBaHHOCTb HPaBCTBEHHOIO | TOTOBHOCTK OLEHNBATb CBOE noBeaeHune un NOCTYNKN

CO3HaHuA, 3TU4ECKOro noBeaeHuA;

cBOuX TOBapl/ILLI,eIZ C nNo3unuymmn HPaBCTBEHHbLIX U
npaBoBblIX HOPM 1 OCO3HaHWNE nocneacTeuimi aTuX
NOCTYNKOB

YcTHble paboThbl

YCTHblE onpochbl;
coobLeHns no TeMam

JIPOHB3  CcnocobHOCTb  OUEHMBATb  CUTyauulo U
NPUHMMAaTb OCO3HaHHbIE PEeLUEHMs], OPUEHTUPYSCH Ha
MOpasibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

CNOCOGHOCTU OLEHUBATL CUTyaLyK, CBA3AHHbIE C
XUMWUYECKAMU  ABNIEHWSIMU, U NMPUHUMATD
0CO3HaHHbIE PELLEHNS!, OPUEHTUPYACH Ha
MOpasibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU

YcTHble paboThl

YCTHblE onpochbl;
coobLeHns no TeMam

JIPoHB4 oco3HaHMe NMYHOro BKMaga B MOCTpOeHue
ycTonymsoro dyayuiero;

OCO3HaHWe fNMYHOro BKaja B NOCTPOEHME
ycTonymsoro dygyuiero

YcTHble paboTbl

YCTHbIE OnpoChl;
COoO00LLIEHNs MO TeMaM

ACTeTU4YeCKOro BoCcnnutTaHuAa.

JIPacB1 acTeTnyeckoe OTHOLLEHME K MUpY, BKIOYas

MOHMMaHUsA LEHHOCTe 340poBoro 1 6esonacHoro

3CTeTMKy  OblTa, Hay4yHOro M TexHudeckoro | obpasa XusHu, Heo6XxoaUMOCTU OTBETCTBEHHOMO

TBOpYECTBa, cCnopta, Tpyda W OBLECTBEHHbLIX | OTHOLIEHUS K cOBCTBEHHOMY DU3NYECKOMY U TeopeTuieckme

OTHOLLUEHWIA; NMCUXNYECKOMY 340POBbIO; AAHSTIS YCTHbIE onpocsl;
cobntogeHnss  npasun 6esonacHoro obpatleHnst ¢ COoO0bLLEeHNs No Temam
BeLlecTBamMn B ObITy, NOBCELHEBHOW XN3HWN U B
TPYLOBOW OEATENBHOCTH

JIPacB2 cMOCOGHOCTL BOCMPUHUMATL  PasfvyHble | MOHMMaHWUs LLEHHOCTW NpaBui MHAMBUAYANbLHOIO U

BMAbl UCKYCCTBA, TPaguuum M TBOPYECTBO CBOENO M | KONNEKTMBHOIO 6€30MacHOro NoBeAeHUs B TeopeTnyeckue YCTHbIE onpochl;

OPYrMX  HapogoB,  owywatb  3MOLMOHANBbHOE | CUTyauusix, YrpoXatoLwmnx 300POBLI0 Y XXMU3HN Noaen 3aHATUSA CoO0bLLEeHNsA No Temam

BO3JeNCTBME UCKYCCTBA,;

JIPacB3 yb6exaeHHOCTb B 3HAYMMOCTU ANt IMYHOCTU | YOEXOEHHOCTb B 3HAYMMOCTU ANS NINYHOCTU U

1 obLLecTBa OTEYECTBEHHOIO M MUPOBOINO UCKYCCTBa, | OOLLECTBa OTEYECTBEHHOIO M MMPOBOFO UCKYCCTBA, TeopeTuyeckme YCTHbIE onpocsl;

STHUYECKUX KYNbTYPHbIX TPaguUMn WU  HAPOAHOrO | STHUYECKUX KyNbTYPHbIX TPAAMLUA U HAPOAHOTO 3aHATUA COOBGLLEeHNs No Temam

TBOPYECTBa;

TBOpYeCTBa

P Xumus
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JIPacB4 roTOBHOCTb K CaMOBbIPAXEHWUIO B pPasHbIX
BMAAX WUCKYCCTBa, CTPEMIIEHNE MPOSIBNSATbL KayecTBa
TBOPYECKOMW INYHOCTH;

OCO3HaHMWA NOCMEeACTBUIN N HENPUATUSA BPEAHbIX
NpUBbIYEK (ynoTtpebneHwns ankorons,
HapKOTMKOB, KypeHus)

TeopeTnyeckme
3aHATUSA

YCTHbIE Onpochl;
coobLeHus no Temam

¢h13nyeckoro BocnuTaHusN:

JIPB1 chopMMpPOBaAHHOCTb 300pOBOro n | cdobopMNPOBAHHOCTL 340POBOro 1 6e3onacHoro

B6esonacHoro obpasa  XKWM3HKW, OTBETCTBEHHOrO | obpasa XWU3HW, OTBETCTBEHHOrO OTHOLLUEHUS K TBopyeckune paboThbl TecTtnpoBaHue
OTHOLLUEHMWS K CBOEMY 3[10POBbIO; CBOEMY 3[0POBbI0

JIPdB2 notpebHoCTb B dunsnyeckoM | NOTPebHOCTb B (p1M3NYECKOM COBEPLLEHCTBOBaHNN,

COBEpPLLEHCTBOBaHMM, 3aHATUAX CMOPTMBHO- | 3aHATUSAX CMOPTUBHO-0340POBUTENBHON TBopyeckue paboThbl TecTtnpoBaHue
0300POBUTENBHON AEATENBHOCTLIO; OesaTenbHOCTbI0

JIP®B3 akTvBHOE HenpuaTue BpedHbIX MPUBBLIYEK W | aKTUBHOE HENPUSTUE BPEeOHbIX MPUBbLIYEK U NHBIX

MHbIX OPM MNpUYMHEHUs Bpeda U3MYeckoMy U | OpM NpPUYNHEHMWS Bpeda husnyeckomy u TBopyeckune paboTsbl TecTupoBaHue

NCUNXN4EeCKOMY 3400pPOBbH;

NCNXn4eCckomy 340pOBbH

TPYyAOBOIro BOCnUTaHuA:

JIPTB1 roToBHOCTb K Tpydy, OCO3HaAHWE LIEHHOCTU
mMacTepcTBa, Tpygonobue;

KOMMYHUKaTUBHON KOMNETEHTHOCTU B y4eGHO-
nccnenoBaTenbCKon AesATENbHOCTU, 0BLECTBEHHO
NoJsie3HoN, TBOPYECKO 1 APYrMX Buaax
OesiTeNbHOCTH

Ha NpPakTN4eCKnx
3aHATUAX

TBopueckue paboThl,
TecTMpoBaHue

JIPTB2 TrOTOBHOCTb K aKTUMBHOMW [OeATeNbHOCTU
TEXHONOrMYEeCKOM U couManbHOW HanpaBfieHHOCTH,
CMOCOOHOCTb  MHMLMMPOBATb,  MMaHMpoBaTb U
CaMOCTOSATENbHO BbINOMHATb TAKYK AEATENbHOCT;

YCTaHOBKM Ha aKTUBHOE y4acTue B peLIEHUN
NpaKTUYeCKUX 3aaady couuanbHOW HanpaBneHHOCTH
(B pamkax cBoero knacca, LUKOMbl)

Ha NpakTN4eCKnx
3aHATUAX

TBopyeckne paboThl,
TeCcTMpoBaHue

JIPTB3 NMHTEepec K pasnuyHbIM chepam
npodeccuoHansHon AeaTenbHOCTH, ymeHue
coBepLUaTb OCO3HaHHbIN BbIGOp ByayLen npodeccum

WHTepeca K NpakTU4eckoMy U3yyeHuro npodeccum
pasnu4Horo poaa, B TOM yMcrne Ha
OCHOBE NMPUMEHEHMS NPEeAMETHbBIX 3HAHUIN MO XUMUK

Ha npaktnyeckux
3aHATUSAX

TBopyeckne paboThl,

1 peanu3oBbiBaTb COGCTBEHHbIE XU3HEHHbIE MaHbl; TecTupoBaHue
JIPTB4 roTOBHOCTb M CNOCOBHOCTL K 06Pa3oBaHMI0 N | TOTOBHOCTM K OCO3HAHHOMY BbliGOpY TBopueckune paboThl,
caMoobpa3oBaHUio Ha NPOTSXKEHUN BCEN XKU3HM; WHAMBUOYyansHOW TpaekTopmm obpasoBaHus, TecTupoBaHue

GyayLer npodeccun 1 peanusaumnmn cobCTBEHHbIX

XU3HEHHbIX MraHoB C y4ETOM
NUYHOCTHBIX MHTEPECOB, CMOCOBHOCTEN K XUMUMU,
MHTepecoB U NoTpebHoCcTel obLLecTBa yBaXeHUs K
Tpyay, NilogsmM Tpyaa v pesynbTatam TpyAoBoi
OeaTenbHoCTH

Ha NPakKTN4eCKnx
3aHATUAX

JKOJTIOrM4eCKoro BoOCnnTaHuA:
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JIPaB1 cchopMMPOBAHHOCTL 3KOMOrMYECKOM
KynbTypbl, MOHMMaHUE BINAHMS CoLMarbHO-
3KOHOMMUYECKNX NPOLLECCOB Ha COCTOSAHME NPUPOOHOW
1 coumnansbHou cpeabl, 0CO3HaHUe rnobansHOro
XapaKkTepa 3Konorm4yeckmx npobnew;

3KONOMMYECKN LIenecoobpasHOro OTHOLLEHNS K
npvpoae, Kak MCTOYHUKY CYLLIECTBOBAHWS KU3HM Ha
3emne

Ha teopeTtunyecknx
3aHATUAX

TBopuyeckne paboThl,
KOHTPOrbHbIe paboTbl MO
TEMaMm

JIP3B2 nnaHvpoBaHue n ocylecTBneHne 4ENCTBUIN B
OKpyXaloLlen cpege Ha OCHOBe 3HaHusa Lenen
YCTOMYMBOrO pasBUTUS YErOBEYECTBa;

NOHUMaHWs rnobanbHOro Xxapakrepa 3KOorM4eckmx
npobnem, BNMAHNSA SKOHOMUYECKNX MPOLIECCOB Ha
COCTOSIHME NPUPOAHON N couManbHOM cpeabl

Ha teopeTtunyecknx
3aHATUAX

TBopuyeckne paboThl,
KOHTPOrbHbIe paboTbl MO
TEMaMm

JIPaB3 aktuBHOE HenpusiTue OEWCTBUNA, NPUHOCALLMX
Bpea OKpyxatoLlen cpeae;

aKTUBHOIO HEMPUSATUS OEWCTBUI, NPUHOCALLMX Bpeq
OKpY)KatoLLei NpupoaHon cpeae, yMeHust
MpOrHo3npoBaTh HeGNaronpusTHbIE 3KOTOTMYEcKme
nocrneacTBust NpeanpUHMMaemMbix 4eNCTBUN 1
npegoTBpaLLaTb MX

Ha TEOpPETUYECKUNX
3aHATUAX

TBopuyeckne paboThl,
KOHTPOMbHbIE paboTbl NO
Temam

JIP3B4 ymeHWe nporHo3npoBaTb HebnaronpusiTHble

0CO3HaHUSA HEOBX0ANMOCTU UCTIONb30BaHNS

Ha TEOpPETUYECKUNX

TBopueckue paboThl,

aKororndeckne  MocnefcTsns  NpeanpuHMMaembix OOCTVDKEHUA XMMUM OIS pELLEHNS BONPOCOB 3AHSTUSIX KOHTPOMbHbIE paboTbl NO

OEeNCTBWI, NnpegoTBpawaTh ux; paumnoHanbHOro NPMPOLONOSb30BaAHNUSA TEMaMm
HanNUuMsa PasBUTOro SKONOMMYECKOTO MbILLMEHMS,

JIPaB5 paclumpeHue onbiTa OEATEeNbHOCTU | 3KOMOrMYECKON KyNbTypbl, ONbiTa AEATENBHOCTU TBopuyeckne paboThl,

aKonornyeckomn HanpaBl1€HHOCTH;

3KOSMOrMYeckon  HarnpasfeHHOCTW, YMEeHUS
PYKOBOLCTBOBaTLCS UMW B NO3HABATENbHON,
KOMMYHUKaATUBHOW W couMaribHOW NpakTuke,
CMOCOBHOCTU U YMEHNSI aKTUBHO NPOTUBOCTOATb
ngeonornm xemogobun

Ha TeopeTtnyecknx
3aHATUAX

KOHTpOMbHblEe paboTbl NO
Temam

UeHHOCTU HAay4YHOro no3HaHusA:

JIPuHN1 cchopmmpoBaHHOCTb MMPOBO33PEHNS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKkn 1 0OLLEeCTBEHHON NPaKTUKN, OCHOBAHHOIO Ha
auarnore KynbTyp, CMOCOOCTBYIOLLENO OCO3HAHUIO
CBOEro MecTa B MNOMUKYJbTYPHOM MUPE;

ChOPMUPOBAHHOCTN MUPOBO33PEHMUS,
COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO
pa3BMTUSA HayKn U OOLLLECTBEHHOW NPaKTUKK;
€CTeCTBEHHO-Hay4HOW rpaMOTHOCTU: MOHNMaHNA
CYLLHOCT/ MEeTOAO0B NO3HAHUS, UCMONb3YyEMbIX B
€CTECTBEHHbIX Haykax, CMOCOBHOCTM UCNOMNb30BaTh
nonyyaemble 3HaHUSA Ans aHanmsa u ob6bACHEHWA
SABMEHUN OKpyXalowero Mupa M MNPOUCXOOSALLMX
B HEM U3MEHEHW, YMeHUs aenaTb 060CHOBaHHbIE
3aKrMYEHNS Ha OCHOBE Hay4HbIX (DaKTOB 1
UMEILLNXCSA AaHHbIX C LENblo NOMyYeHns
[OCTOBEPHbIX BbIBOAOB

Ha TeopeTtnyecknx
3aHATUAX

Ha TeopeTtuyecknx
3aHATUAX
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JIPUHN2 coBepLueHCTBOBaHME SA3bIKOBOW U COBEpPLUEHCTBOBAHME S3bIKOBOW N YATATENbCKOWN
Ha TeopeTtnyeckunx

‘-IVITaTeJ'Iij(OVI KynbTypbl Kak CpeacTaa KynbTypbl Kak CpeACcTBa B3aMMOLENCTBUSA MexXay 3AHSTUSIX Ha TeopeTtunyecknx
B3aUMOEVNCTBUS MEXAY MIOAbMW Y NO3HAHUSA MUPa; | NOAbMU M NO3HaHUSA Mypa 3aHATUSAX
JTIPuHn3 OCO3HaHune LEHHOCTH Hay4HoOW | yBexxaéHHOCTN B 0COBOM 3HAYMMOCTHN XMMWUK ANS
AeAaTenbHOCTU, FOTOBHOCTb OCYLLECTBNATL MPOEKTHYIO | COBPEMEHHOW LIMBUAM3aUNN: B €€ r'yMaHNCTUYECKON
n nccrnenoBaTenbCKyo OEeATeNbHOCTb | HanpaBneHHOCTU 1 BaXXHON Ponv B CO34aHUN HOBOW
WMHAMBUAOYaANbLHO U B rpynne. 6a3bl MaTepranbHON KynbTypbl, peLleHnum
rnobanbHbIX NpobrieM yCTONYMBOro pasBuTus TBopuyeckne paboThl,
YenoBeYyecTBa — CbiPbEBOW, SHEPTeTUHECKON, KOHTpPOMbHblEe paboTbl NoO
NULLIEBON M 3Konornyeckon 6esonacHocTw, B Temam
pa3BMTUM MeANLMHBI, 06ecnevyeHnmn ycrnosui
yCMeLIHOro Tpyaa 1 3KONorn4eckn KoMopTHON Ha TeopeTtunyecknx
XKM3HW Kaxkgoro uneHa obuiectsa 3aHATUAX

MOHMMaHWS CNeunUKN XMMUN KaK HayKu,
OCO3HaHus eé ponu B (hopmMmpoBaHmm
paunoHarnbHOro Hay4HoOro MblillneHus,
CO34aHMM  LenocTHOro  npepacTtasneHns ob
OKpYy>KaloLLeM MUpe Kak O eAMHCTBE Npupoabl 1
yernoBeka, B NO3HaHUN NpPpUPOAHbIX
3aKOHOMEPHOCTEN U pelueHny npobnem
COXpaHeHUs NPMPOAHOro paBHOBECUS

2) MetanpeaMeTHble

MeTanpeamMeTHble pe3ynbTaTbl OCBOEHMS y4ebHoro npeameTa «XvMUsi» ypOBHE cpeaHero obliero o6pasoBaHus BKHOYALOT:
3HauYMMble Ans (HOPMUPOBAHUS MUPOBO33PEHUSI OOY4YalOLLMXCS MEXAUCUMNIMHAPHbIE (MeXnpeaMeTHble) obLleHaydHble MOHSITUS, OTpaXalolne LenoCTHOCTb
Hay4yHON KapTWHbI MMpa W creunduKy MeTo4oB NO3HaHWS, UCMOMb3yEMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BELLeCTBO, 3Heprusi, sBreHue, npoLece, cuctemMa,
Hay4HbI haKT, MPUHLMM, rMnoTesa, 3aKOHOMEPHOCTL, 3aKOH, TeOpUsi, UccrnefoBaHue,HabnoaeHe, u3MepeHue, 3KCNEPUMEHT U Apyrue)

B3aumocBsasb YY[] ¢ cogepxaHMeM y4eOHoro
npegmeTa
TunoBble 3agauu chopmupoBanHusa YY[, (®OIM)

PesynbTat YY[
OpraHusauus fOCTUXKEHUA OLeHKa AOCTUXKEHUA

OBnap.el-me YHUBepcalbHbIMU y‘-leGHbIMVI Nno3HaBaTeJIbHbIMU AeﬁCTBMHMM:
a) 6a3oBble norM4yeckue AenMcTBuUA:
MP6na1 camoctoATensHO CaMOCTOATENBbHO POPMYyNMpPOBaTh N akTyanusmposaTtb
dopmMynunpoBaTh 1 akTyanusmposaTtb npobremy, BCECTOPOHHE €€ paccmaTpuBaTb
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npoGnemy, paccmatpuBaTb ee
BCECTOPOHHE;

Ha TEOPETUHECKUX N
NPaKTU4YECKNX 3aHATUAX

YCTHbI onpoc,
peLleHne NpaKkTUYecKmx
3agav

MP6na2 yctaHaBnmMBaTh CyLLECTBEHHbIV
NMPU3HaK NN OCHOBaHWA ANsi CPaBHEHWS,
Knaccudukauum n oboobLeHns;

yCTaHaBnmBaTb NPUYNHHO-CeaACTBEHHbIE CBA3U
Mexay nsydaemMmbiMn ABneHnAMun

Ha teopeTuyeckunx n
NPakKTU4ECKNX 3aHATUAX

YCTHbIN onpoc,
peLleHne npakTu4ecKux
3agay

MP6na3 onpegenatb Luenn OeaTenbHOCTH,

3ajaBaTb NapameTpbl U KPUTEPUU KX
OOCTUXEHHS;

onpenenaTb Uenn AeaTenbHOCTU, 3a4aBad
napamMmeTpbl N KpUTepumn nx goCTuxeHna, COOTHOCUTb
pe3ynbTaTthl 4EATENIbHOCTU C NOCTAaB1IEHHBbIMU LeNnAMU

Ha TeopeTtnyeckux un
NPaKTU4EeCKUX 3aHATUAX

YCTHbIN onpoc,
peLueHne npakTUu4eckmnx
3agad

MP6na4 BbiSBNSATL 3aKOHOMEPHOCTM U
NpPOTMBOPEYMS B paccMaTpUBaEMbIX
SABNEHUSX;

BbI6MpaTb OCHOBaHWUA U Kputepun and
Knaccmcbvmau,mm BeLlleCTB N XUMN4eCKnNX peaKLl,VIVI

Ha TEOPETUYHECKUX N
NPakKTU4ECKNX 3aHATUAX

YCTHbI onpoc,
peLleHne NpaKkTUYecKmx
3apav

MP6na5 BHOCUTb KOPPEKTUBLI B
OeATenbHOCTb, OLLEeHMBaTbL COOTBETCTBME
pe3ynbTaToB LeNsM, OLLEHMBaTb PUCKK
NnocneacTBUN AeATENbHOCTY;

CTPOUTb NOTUYECKNE paccyXaeHus (MHOYKTUBHbIE,
AeOyKTVBHbIe, MO aHarorum), BbISBNATb
3aKOHOMEPHOCTU M MPOTUBOPEYNS B
paccMaTpuBaeMbIX ABMEHUSX, (DOPMYNNPOBaTh
BbIBOAbI M 3aKN0YeHNs

Ha TEOPETUYHECKUX N
NPakKTU4ECKNX 3aHATUAX

YCTHbI onpoc,
peLleHne NpakTUYecKmx
3apav

MP6na6 passuBaTtb

npobnewm;

KpeaTuBHOe
MbILUIEHNE MPU  PELUEHUN  XKUBHEHHbIX

MCNonb30BaTb NPU OCBOEHUW 3HAHWUI MPUEMBI
NOrNYECKOrO MbILLIIEHUS — BbIAENATh XapakTepHble
NPU3HaKN NOHATUN N yCTaHaBNMBaTb X B3aMMOCBS3b,
MCnosib3oBaTb COOTBETCTBYHOLLME MOHATUS ANs
00BbACHEHNs1 OTAENbHbBIX (PAKTOB U SABNEHUN;
NPUMEHATL B MPOLECCE MO3HAHWS, UCMOMb3yeMble B
XUMUU CUMBOJMYECKNE (3HAKOBbIE) MOAENMN,
npeobpas3oBbiBaTb MOAENbHbLIE NPEeACTaABNEHNS —
XUMUYECKUIA 3HaK (CUMBOM) aNeMeHTa, XuMnuyeckas
dopmyna, ypaBHEHNE XUMMUYECKOW peakunm — npu
peLleHnmn y4eOHbIX NO3HaBaTENbHbIX U NPaKTUYECKNX
3agad, NPMMEHATb Ha3BaHHbIE MOAESbHbIE
npeacTaBneHnst Ans BbIABIIEHUS XapaKTepPHbIX
NPU3HaKOB M3y4YaeMbIX BELLECTB U XUMNYECKUX
peakumm

Ha TeopeTudeckunx u
NPaKTN4eCKnUX 3aHATUAX

YCTHbIN onpoc,
peLueHne npakTn4yeckux
3agav

0) 6a3oBble uccnegoBaTenibCKkne 4eNCTBUSA:

MP6ug1 Bnagetb HaBblkamMun y4ebHoO-
uccrnegoBaTenbCKOM 1 MPOEKTHOM
OeAaTenbHOCTU, HaBblkaMy paspeLLeHnst
npobnewm;

BnaaeTb OCHoBaMn MeToaoB HAay4YHOro no3HaHuAa
BeLecTB U XUMNYEeCKnNX peaKLI.I/IVI

Ha TeopeTudeckunx u
NPaKTN4eCKnUX 3aHATUAX

MpeseHTauun
TBOpYECKMX paboT
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MP6ua2 cnocobHOCTb 1 FTOTOBHOCTL K
CaMOCTOSITeNTbHOMY NMOUCKY MeToA0B
peLLeHnst NpakTUYecknx 3agau,
NPUMEHEHMIO Pa3fIMYHbIX METOA0B
No3HaHUs;

hopmynupoBaTb Lienv 1 3a4ayu uccreaoBaHus,
MCMoNb30BaTb NOCTaBMNEHHbIE

N CaMOCTOSTENBHO ChOpPMYNMPOBaHHLIE BONPOCHI B
KayecTBe MHCTPYMEHTa NO3HaHUS U OCHOBbI Afs
opMMpPOBaHUS TMNOTE3LI NO NPOBEPKE NPaBUNBHOCTH
BblCKa3blBaEMbIX CY>KOEHUM

Ha TEOPETUHECKUX N
NPakKTU4ECKNX 3aHATUAX

MpeseHTauuun
TBOpYECKMX paboT

MP6ua3 oBnageHne Bugamm
OEeaTenbHOCTU MO NOMYyYEeHUI0 HOBOIO
3HaHUA, ero MHTepnpeTauuu,
npeobpasoBaHnio 1 NPUMEHEHNIO B
pasnuyHbIX Y4ebHbIX CUTyauusix, B TOM
ymncre npu co3gaHnm y4ebHbIX n
coumanbHbIX MPOEKTOB;

BrnageTb HaBblKaMN CaMOCTOATENbHOIo NNaHMpPoBaHUS
1 NPOBEAEHNs YYEHNYECKMX SKCNEPUMEHTOB,
COBEpLLEHCTBOBATL YMEHUS HabnoaaTte 3a Xo0aA0M
npowecca, CaMOCTOSATENbHO NPOrHO3MPOBaTb ero
pe3ynbTaT, hopMynupoBaTb 0606LLEHNSA 1 BbIBOAbI
OTHOCUTENbHO JOCTOBEPHOCTY pe3ybTaToB
nccrnenoBaHns, COCTaBMsATb 060CHOBAHHLIN OTYET O
npodenaHHon paboTe

Ha TEOPETUYHECKUX N
NPakKTU4ECKNX 3aHATUAX

Mpe3eHTauuun
TBOpPYECKMX paboT

MP6ug5 crtaButb K opmMynMpoBaTb
cobCcTBeHHbIE 3ajaun B obBpasoBaTenbHON
[EATENBHOCTU U XXN3HEHHbIX CUTyaLMsX;

npuobpeTaTb OMbIT y4eHNYECKO uccneaoBaTenbCkon
1 MPOEKTHOW AeATEeNbHOCTU, NPOSBASATb CNOCOBHOCTb
W FOTOBHOCTb K CAMOCTOATENbHOMY MOMCKY METOAOB
peLleHns npakTuYeckux 3agad, MPUMEHeEHUIo
pasnMyHbiX METOA0B NO3HAHMWS

Ha Teopetnyeckux n n
NPaKTUYECKMX 3aHSATUSAX

MpeseHTauun
TBOpYECKMX paboT

MP6u1a6 BbISABMAATE NPUYNHHO-
CMNeACTBEHHbIE CBA3M W aKTyanu3npoBaTb
3agadvy, BblABUraTb rMNoTe3y ee peLUeHuns,
Haxo4uTb aprymMeHTbl Afs JoKka3aTenbCcTBa
CBOMX YyTBEPXXAEHWI, 3ag4aBaTb NapameTpsbl
N KPUTEPUN peLLEHNS;

yCTaHaBnmBaTb NPUYNHHO-CIieACTBEHHbIE CBA3U
Mexay nsydaemMmbiMn ABneHnamMmumn

Ha TeopeTudeckunx u
NPaKTN4eCKnUX 3aHATUAX

MpeseHTauunn
TBOpYECKMX paboT

MPOuv47 aHanmanpoBaTtb MOyYEHHbIE B
XO[le peLleHns 3agayn pesynbTaThl,
KPUTMYECKN OLIEHMBATL UX AOCTOBEPHOCTb,
NPOrHo3npoBaTb N3MEHEHNE B HOBbIX
YCOBUSIX;

BbI6MpaTb OCHOBaHWUA U Kputepun and
Knaccmcbvmau,mm BeLlleCTB N XUMN4eCKnNX peaKLl,VIVI

Ha TEOPETUHECKUX N
NPaKTU4ECKNX 3aHATUAX

Mpe3eHTauuun
TBOpPYECKMX paboT

MP6ua8 naBatb OLEHKY HOBbIM
CcUTyaumsiM, oLleHMBaTb NPUOBPETEHHbIN
onbIT;

CTPOMUTb NOrMYECKMe paccyxaeHust (MHAYKTUBHbIE,
AenyKTUBHbIE, MO aHanorum), BisBNSATb
3aKOHOMEPHOCTU U NPOTUBOPEYNS B
paccmaTtpuBaemblx ABMeHUsX, OpMynmMpoBaTh
BbIBOAb! U 3aKMHOYEHUS

Ha TeopeTudeckux u
NPaKTN4eCKnUX 3aHATUAX

MpeseHTauum
TBOpYECKMX paboT

MP6ua9 paspabaTtbiBaTh NiaH pelueHns
npobnemMbl C y4eTOM aHanM3a MMeLLNXCS
MaTepuanbHbIX U HemaTepuanbHbIX
pecypcos;

NPUMEHATL B MPOLECCE MO3HAHWS, UCMOMb3yeMble B
XUMUW CUMBOJSIMYECKME (3HAKOBbLIE) MOAENM,
npeobpasoBbiBaTb MoAENbHbIE NPeACTaBNEHNS —
XUMUYECKUI 3HAK (CMMBOI) aNeMeHTa, XMMn4eckas
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dopmyna, ypaBHEHNE XUMUYECKOW peakumm — npu
peLLeHnn y4ebHbIX No3HaBaTENbHbIX Y MPaKTUY4ECKUX
3agad, NpUMeHATb Ha3BaHHblEe MOETbHbIE
npeacrtaBneHna ona BblAB1IE€HNA XapaKTepHbIX
NPU3HAKOB N3y4aeMbIX BELLECTB U XUMNYECKNX
peakumin.

Ha TEOPETUHECKUX N
NPaKTU4YECKNX 3aHATUAX

Mpe3eHTauuu
TBOpPYECKMX paboT

MP6ua13  BbiaBMraTb  HOBblE  WAEWN,
npegnaratb OpuUrMHanbHble MoAxodbl W
peLleHus;

BblABWUIraTb HOBblE Uaewn, npeanaratb opurMHarbHble
noaxoabl 1 peweHna

Ha teopeTuyeckunx n
NPaKTU4ECKNX 3aHATUAX

MpeseHTauum
TBOpYECKMX paboT

MP6ug14 ctaButb Npobnemsl 1 3agayu,
gonyckaroLimMe anbTepPHaTMBHbIE peLleHNs;

CTaBUTb I'IpO6J'IeMbI 1 3agavun, gonyckawwine
allbTeEpPHATUBHbIE peLUEeHNA

Ha TeopeTnyeckux un
NPaKTUYECKUX 3aHSATUAX

MpeseHTauun
TBOpYeckux pabot

B) paboTa c nHcpopmaumen:

MPpu1 BnageTb HaBblkaMu NOSyYeHUs
NHGOPMAaLMM U3 UCTOYHMKOB PasHbiX
TUMOB, CAMOCTOSITENBHO OCYLLECTBNATb
MOMWCK, aHanu3, CUCTeMaTu3aumio n
WHTepnpeTaumio UHpopmaLunm pasnnyHbixX
BMAOB 1 hOpM NpeacTaBrneHuns;

OPUEHTMPOBATLCSH B Pas3fiMYHbIX UCTOYHMKAX
nHopMaumm (Hay4Ho-nonynspHas nuTepartypa
XMMUYECKOTO CofepkaHusi, cripaBoyHble nocobus,
pecypcbl HTepHeTa), aHanMaupoBaTb MHopMaLmio
pasnnyYHbIX BUOOB U (DOPM NpeacTaBreHus,
KPUTUYECKN OLIeHMBATb €€ 0CTOBEPHOCTb U
HenpoTMBOPEYMBOCTb

PaboTa ¢ yuebHbIMU
nocobusmn, IHTepHeT-
pecypcamu ¢ Lenbio
nonyyeHns nHcopmaumm n3
WCTOYHMKOB pa3sHbIX TUMOB

Mpe3eHTauuun
TBOpPYECKMX paboT

MPpu2 cosgaBaTb TEKCTbl B pPa3fUYHbIX

hopmynupoBaTb 3anpochl M NPUMEHNATb Pa3nuyHbIe

Pa6oTta ¢ yuebHbIMn

copmaTtax c y4yeTom Ha3HayeHus1 | MeTodbl MpK Noucke n oTéope MHdopmaLum, nocobusmn, NHTEepHeT-

WHpopMaumm ¥©  UeneBonM ayauTopuu, | HeOOXoaMMON AN BbINONTHEHUSA y4eOHbIX 3agad pecypcamu C uernbko MpeseHTauuun
BblOMpas ONTUManbHYH dopmy | onpegenéHHoro Tuna nony4veHns Hopmauum n3 TBOpYECKMX paboT
NpeAcTaBneHnsa u Bu3yanunsaumy; WCTOYHMKOB Pa3sHbIX TUMOB

MPpu3 oueHuBaTtb OOCTOBEPHOCTb, | CAMOCTOATENBHO BbIOMpaTh ONTUManbHY opmy Pa6ota c y4ebHbiMun

NEermnTMMHOCTb MHdopMaLnK, ee | npeacraBneHns nHpopmaunm (cxemol, rpadukm, nocobusamun, NHTepHeT- Mpe3eHTauuun

COoOoTBETCTBME NMpaBOBbIM W MOpalribHO-
3TUYECKUM HOPpMaM;

Avarpammbl, Tabnuubl, PUCYHKM U Opyrue)

pecypcamu C Lelbio
nony4yeHuna Mchopmawal n3
MNCTOYHUKOB pas3HbIX TUMNOB

TBOpYeCckMx paboT

MPpun4 ncnonb3oBaTtb cpeacrea
NH(OPMALIMOHHBIX U KOMMYHUKALMOHHbIX
TEXHOMOIMIN B PELUEHNN KOTHUTUBHBIX,
KOMMYHMKATUBHbIX U OpraHU3auVNoOHHbIX
3apad ¢ cobnogeHnem TpeboBaHmi
3ProHOMUKM, TEXHUKM 6Ee30MacHOCTH,
rMrneHbl, pecypcocbepexeHus, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MHOPMAaLMOHHOM
©e3onacHocTy;

npuobpeTaTb OMbIT NUCMONb30BaHMA MHHPOPMALMOHHO-
KOMMYHWKaTUBHBIX TEXHOMOMMIN N pasnnyHbIX
NMOWCKOBbIX CUCTEM;

MCnonb30BaTh HAay4HbIN A3bIK B KaYeCTBe CpeacTBa
npu paboTte ¢ XMMMUYeCKon MHpopMaLnen: NPUMEHSATb
MexnpegmeTHble (Pusmdeckue n MatemaTnyeckme)
3HaKM 1 CUMBOIbI, OpMyIbl, abbpeBuaTtypbl,
HOMeHKnaTtypy

Pabota c y4ebHbIMuK
nocobusamn, NHTepHeT-
pecypcamu € Lenbio
nony4eHns nHcopmaumm n3
WCTOYHUKOB PasHbIX TUMOB

MpeseHTauunn
TBOpYECKMX paboT
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MPpu5 BnageTtb HaBblkaMy pacrno3HaBaHUs
W 3aWmThl HhOpMaLUK, NHpOpMaLMOHHON
6e30nacHOCTU IMYHOCTH.

ncnosib3oBaTb 1 I'Ip606pa3OBblBaTb 3HaKOBO-
CMBOJIM4EeCKMe cpenctea HarmagHoCcTn

PaboTta ¢ yuebHbIMn
nocobuamu, IHTepHeT-
pecypcamu ¢ Lenbto

nony4YeHns Hcopmaunm n3a
WCTOYHMKOB pa3HbIX TUMOB

MpeseHTauuun
TBOpYECKMX paboT

OBnageHue yHuBepcalibHbIMU KOMMYHUKATUBHbIMU OeNCcTBUAMM:

a) obLieHue:

MPo1 ocyLlecTBnATb KOMMYHMKaLMK BO
BCeX cpepax XKnsHu;

3agaBaTb BOMPOCHI MO CyLLECTBY 06CyXaaemMon TeMbl
B X04e guanora

nvnu ONCKYCCUK, BbiCKa3blBaTb NAOEN,
hopMynupoBaTb CBOU MPeAnOKeHNA OTHOCUTESbHO
BbIMONHEHNSA NPeaIoKEHHOW 3a4a4m

CoBmecTHas paboTa Ha
NPakKTU4eCKnUX 3aHATUAX

PeweHne npaktnyeckmnx
3agad c nocregyowmm
00bsICHEHNEM

MPo2 pacnosHaBaTb HeBepOarbHble
cpeactBa oOLWEeHWs, MOHMMaTb 3HayeHue
coumnanbHbIX 3HaKOB, pacno3HaBaTtb

NPEANOCHINIKA KOHMPIUKTHBIX CUTyauuin 1
cMsirYaTb KOHMIUKTbI;

BbICTYNnaTb C Npe3eHTaunen pesynbtaToB
nosHaBaTeNbHOW AeATENbHOCTU, NOMYyYEHHbIX
CaMOCTOSITENbHO UM COBMECTHO CO CBEPCTHUKaMMU
Npw BbINOMHEHUN XMMNYECKOTO 9KCMEPUMEHTA,
npakTnyeckon paboTbl N0 NCCneaoBaHMO CBOVCTB
n3y4yaemblx BellecTs, peanusauumn y4ebHoro
npoekta u opMynupoBaTb BbIBOAbI NO
pesynbTaTtam NpoBeaEHHbBIX NCCNEAOBAHUA MYTEM
corrnacoBaHus nos3vumnn B xoge obcyxaeHns n obmeHa
MHEHUAMMU

CoBmecTHas paboTa Ha
NPaKTUYECKUX 3aHSATUAX

PelleHne npakTuyeckmx
3agay ¢ nocneayoLwmm
obbsAcHeHneM

MPo3 Bnagetb pasnuyHbiMK crnocobamu
obLeHna n B3aMmoaencTeus;

CaMOCTOATENBbHO NNaHNPOBaTh M OCYLLECTBIATL CBOKO
no3HaBaTeNbHY AEATENbHOCTb, OnNpeaensasa eé uenm
W 3aga4dn, KOHTPONMPOBATbL U NO Mepe HEOOXOAMMOCTH
KOppeKTUpoBaTh NpeanaraemMbliii - anroputm
OEVACTBUA MNpU  BBINOMHEHUN YYEOHbIX U
uccrnegoBaTenbckux 3agad, BoibnpaTtb Hanbonee

3 heKTUBHBIN CNOCOD X PELUEHUs C YH4ETOM
NoMy4YeHNst HOBbIX 3HAHWUI O BELLECTBAX U XUMUYECKNX
peakumax

CoBmecTHas paboTa Ha
NPaKTUYECKUX 3aHSATUAX

PeweHune npaktnyeckmnx
3afay c nocriegyoLwmm
06BbSACHEHNEM

MPo4 aprymeHTMpOBaHHO BeCTW Auarnor,
YMETb CMArYaTh KOH(SIMKTHbIE CUTYauuu;

OCYLIECTBMATL CaMOKOHTPOMb CBOEMN
[eATEeNbHOCTU Ha OCHOBE camoaHanuaa u
CaMOOLIEHKU

CoBmecTHas paboTa Ha
NPaKTN4eCKnUX 3aHATUAX

PelleHne npakTnyeckmnx
3agad ¢ nocrneayoLwmm
006bACHEHNEM

0) coBMecTHas feATenbHOCTb:

MPca1 noHMmaTh M ncnonb3oBaTb
npevMyLlecTBa KOMaHLHON U
nHAMBUAYyansHon paboThbl;

NMoHMMaTb U NCMOMNb30BaTb NPenMyLLEecTBa KOMaHOHON
W HAMBWZYyanbHOW paboThbl

Pabota B nogrpynnax npu

BbINOJTHEHUN NPAKTUYECKNX

3aJaHun

PelleHune npaktnyeckmnx
3agad ¢ nocrneayoLwmm
06bsACHEHNEM
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MPca3 npuHMmaTb Uennm  COBMECTHOM
[eaTenbHOCTH, OpraHu3oBLIBaTb "
KOOpOMHMPOBaTbL  OEWCTBUSA no ee

JOCTWXKEHUIO: COCTaBNATb MNnaH AENCTBUN,
pacnpegenate ponu € y4eToM MHEHUN
Y4aCTHMKOB obcyxaatb pe3ynbTathbl
COBMECTHOM paboThl;

NPUHUMATb LEenv COBMECTHOWN AeATENBHOCTH,
OpraHun3oBbIBaTb M KOOPAMHUPOBATL AENCTBUS MO ee
JOCTUXKEHUIO: COCTaBNATb NNaH AeNCcTBUN,
pacnpenensatb ponv ¢ y4eTOM MHEHUN YYaCTHUKOB
obcyxaaTb pesynbTaTbl COBMECTHOM paboTsl

PaboTta B nogrpynnax npu
BbINOMHEHNN NPAKTUYECKMX
3agaHun

PelueHne npakTuyeckmx
3agay ¢ nocneayoLwmm
ob6bsicHeHneM

MPcp4 oueHnBaTb Ka4ecTBO CBOEro Bknaaa
N KaXXOOro yyacTHMKa KoMaHabl B 0OLMK
pe3ynbTar No pa3paboTaHHbIM KpUTEPUSIM;

OLeHVBaTb Ka4eCTBO CBOErO BKMaja 1 KaXKaoro
yyYacTHMKa KOMaHabl B 06LWMIA pe3ynbTaTt no
pa3paboTaHHbIM KpUTEPUAM

PaboTta B nogrpynnax npu
BbINOMHEHNW NPAKTUYECKMX
3agaHun

PeweHne npaktnyeckmnx
3agad c nocregyowmm
00bsACHEHNEM

MPca5 npegnaratb HOBble MPOEKTHI, | MpeAnaratb HOBbIE MPOEKThI, OLeHMBaTb Naeun ¢ Pabota B noarpynnax npu PelueHne npaktuyeckmx
oueHuBaTb ugeuM C MO3NUMU  HOBW3HbI, | NO3ULMN HOBU3HbI, OPUTMHANBHOCTM, MPaKTUYECKOW BbIMOSIHEHNW NPaKTUYECKUX 3ajad ¢ nocneayoLwmm
OPUIMHanbHOCTM, NPaKTUYECKOW | 3HAYNMOCTH; 3agaHui obbsAcHeHVeMm
3Ha4YMMOCTW;

MPca6 «koopavHupoBaTb W BbINOMHATL | KOOPAUHMPOBATL M BbINOMHATL PaboTy B YCNOBUAX Pabota B noarpynnax npu PelueHne npaktnyeckmx
paboty B YCroBUsAX peanbHoro, | peanbHOro, BUPTyanbHOro 1 KOMGUHMPOBAHHOIO BbIMOSIHEHNW NPaKTUYECKUX 3ajad ¢ nocneayoLwmm
BMPTYarnbHOro " KOMBVHMPOBAHHOIO | B3aUMOOEWNCTBUS; 3agaHun 06bsCHEeHEM
B3aMMOAENCTBUS;

OBnageHue YHUBepcalilbHbIMU perynsaTuBHbIMU AeNCTBUAMM:

a) camoopraHusauus:

MPco1 caMocToATENbHO OCYLLECTBNATD
no3HaBaTernbHyl0 AeATEeNbHOCTb,
BbISIBNATL Npo6nembl, CTaBUTb U
dopmMynunpoBaTb COGCTBEHHLIE 3a4a4M B
obpasoBaTenbHON AeATENBbHOCTU U
XW3HEHHbIX CUTYaUUsX;

CaMOCTOSATENbHO OCYLLECTBNATH NO3HABATENbHYIO
OEeATENbHOCTb, BbISIBMATL NPOGMEeMbl, CTaBUTb U
dopmynnpoBaTb COGCTBEHHbIE 3a4a4M B
obpasoBaTenbHON AEATENBHOCTU U )KU3HEHHbIX
cuUTyaumsix

MpakTnyeckoe 3aHATME

Teopueckas paboTa,
coobLeHne no Temam

MPco2 camocTosaTenbHO cOCTaBNATbL MiaH
peLleHns Npobremsl C y4HeTOM MMELLUXCSA
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEWN U
npegnoYTeHNN;

CaMOCTOATEJIbHO COCTaBNIATL MiiaH peleHnaA
I'IpO6J'IeMbI C y4eTOM NMEeLNXCA pecypcos,
CcobCTBEHHBIX BO3MOXHOCTEWN U I'Ipe,El,I'Io‘-ITeHMVI

npaKTVI‘-IeCKOG 3aHATne

Teopueckas paboTa,
coobLueHWe Nno Temam

MPco3 naBaTb OLEHKY HOBbIM CUTYaLMAM;

JaBaTb OUEHKY HOBbIM CUTyalnAaAM

I'IpaKTquCKoe 3aHATne

Teopueckas paboTa,
coobLLeHMe No Temam

MPco4 paclmpsaTb paMku y4ebHoro
npeameTa Ha OCHOBE JINYHbIX
npeanoyYTeHNN;

PaCLUMNPATbL paMKu yqe6Horo npegmMmeTa Ha OCHOBe
JINYHbIX npep,r|0qTeH|/||7|

MpakTnyeckoe 3aHATME

TBopueckas paboTa,
cooOLLeHne no Temam

MPco5 genaTb 0CO3HaHHbIN BbIGOP,
aprymeHTupoBaTb ero, bpaTb
OTBETCTBEHHOCTb 33 pPELUEHNE;

[enaTb 0CO3HaHHbI BbIOOP, aprymMeHTUpoBaTh ero,
GpaTb OTBETCTBEHHOCTb 3a peLleHne

MpakTnyeckoe 3aHATME

TBopuyeckas paboTa,
cooOLLeHne no Temam

P Xumus
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MPco7 cnocobcTBOBaThH hOPMUPOBAHNIO U
NPOSIBMEHNIO LUIMPOKOW 3pyANLIMM B Pa3HbIX
06nacTax 3HaHWI, NOCTOSAHHO NOBbLIWATh
CBOW 06pa3oBaTeribHbIN U KyNbTYPHbIN
YPOBEHb;

crnocobcTBoBaTb HOPMUPOBAHMIO U MPOSABIIEHNIO
LLUIMPOKOW 3pyauLnM B pa3Hbix 00nacTax 3HaHUw,
NOCTOSAHHO NOBbILLIATL CBON 06pa3oBaTeNbHbIN U
KyNbTYPHbIA YPOBEHb

MpakTnyeckoe 3aHsATME

TBopueckasi paboTa,
coobLleHre no Temam

0) CaMOKOHTpPOJb:

MPck1 gaBaTb OLIEHKY HOBbIM CUTyaLusM,
BHOCUTb KOPPEKTMBLI B AEATENBHOCTb,
OLleHMBaTb COOTBETCTBME Pe3ynbTaToB
Lensam;

[aBaTb OLIEHKY HOBbIM CUTYyaLMsM, BHOCUTb
KOPPEKTMBLI B IEATENBHOCTb, OLlEHMBaTb
COOTBETCTBME Pe3ynbTaToB Lenam

CamocTosTensHasn pabota

MpakTnyeckne 3agaHus
C nocneayoLnm
00bsICHEHNEM

MPck2 BnageTb HaBblkaMu
no3HaBaTeNbHON pedneKkcmm Kak
0CO3HaHMS coBepLUaeMbiX AENCTBUN U
MbICIIUTENbHBIX NPOLECCOB, UX
pes3ynbTaToB U OCHOBAHWI;

BflaeTb HaBblKaMW NO3HaBaTESNTbHON pecbneKcvwl KakK
OCO3HaHMA coBepLllaeMbIX OENCTBUN N MbICIINTESNbHbIX
npoueccos, UxX pe3ynbTaTtoB U OCHOBaHUN

CamocTosiTenbHasn paboTta

MpakTuyeckune 3agaHns
C nocrnenyroLLmMM
obbsAcHeHneM

MPck3 ncnonb3oBaTtb NpMeMbl pednekcum
ONsl OLEHKN cuTyaumm, Belbopa BEPHOTO
peLleHus;

MCMomb30BaTb NpueMbl pedriekcun Anst OLeHKN
CuTyauum, Bbibopa BEpHOro peLleHns

CamocTosiTenbHas paboTta

MpakTuyeckne 3agaHns
C nocrnenyroLLmMM
06bsCHEeHneM

MPck4 ymeTb oOueHuMBaTb pUCKM MU
CBOEBPEMEHHO NPYHMMAaTb PELUEHUS MO UX
CHWXKEHMIO;

YMEeTb OLUeHnBaTb PUCKMN N CBOEBPEMEHHO NPUHMMATb
peLweHna no nx CHUXeHuo

CamocTosaTensHas paboTta

MpakTnyeckue 3agaHus
C nocneayoLmnm
06bsACHEHNEM

B)

3MOLMOHaNbHbIN UHTENSEKT, Npeanonararlwmnin chopMUPOBaHHOCTb!

MPan1 camoco3HaHusl, BKNoYaroLL.ero
CNocobHOCTb NOHMMaTbL CBOE
3MOLMOHarbHOE COCTOsIHME, BUOETb
HanpaBneHns pa3BuTUsi COGCTBEHHON
3aMoLMOoHanbHon ccpepsbl, ObITb YBEPEHHBLIM
B cebe;

CaMOCO3HaHMs, BKMYaroLWwero cnocobHOCTb MOHNMAaTh
CBO€ 3MOLIMOHarNbHOE COCTOSAHUE, BUAETb
HanpaeneHus pasBuTua co6CcTBEHHON SMOLIMOHANBHON
cchepsbl, 6bITb yBEPEHHBLIM B cebe

MpakTnyeckme 3aHATUSA

lMpakTuyeckme 3agaHua
C nocreayroLwmm
06bACHEHEM

MPaun2 camoperynnpoBaHus, BKNOYaLLero
CaMOKOHTPOJ1b, YMEHWNE NpUHMMaTb
OTBETCTBEHHOCTL 3a CBOE NOBELEHNE,
CNocobHOCTb afanTupoBaTbCS K
3MOLMOHANBHBIM U3MEHEHMSAM Y NPOSIBNATb
rMOKOCTb, BbITb OTKPbITEIM HOBOMY;

CaMOoperynnpoBaHus, BKIOYAOLWEro CaMOKOHTPOSb,
yMeHMWe NpuHMMaTh OTBETCTBEHHOCTb 3a CBOE
nosefeHve, cnocobHOCTb aAanTMpPoBaThCs K
3MOLMOHarbHLIM U3MEHEHUSIM U NPOSIBNATL MMOKOCTb,
OblTb OTKPbLITBIM HOBOMY

npaKTW—IeCKMe 3aHATUA

MpakTuyeckne 3agaHns
C nocnegyroLwmum
obbAcHeHneM

MPaun3 BHyTpeHHen MoTMBaLuu,
BKJIHOYAIOLLIEN CTPEMIEHNE K OCTUXEHMIO
Lenu u ycriexy, ontTuMmnsm,
WHULNATUBHOCTb, YMEHNE AeNCTBOBAaTb,

BHYTPEHHEeN MOTMBaLWN, BKIIOYaIOLWEN CTpeMreHmne K
OOCTWXEHUIO Lienn 1 ycnexy, onTUMun3m,
WHULMATUBHOCTb, YMEHNe OeNCTBOBaThb, NCX0AS U3
CBOMX BO3MOXXHOCTEN

lMpakTnyeckme 3aHATUSA

lMpakTuyeckme 3agaHusa
C nocreayroLwmm
06bsACHEHNEM

P Xumus
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ncxogs M3 CBOMX BO3MOXHOCTEN;

MPan5 couunanbHbix HaBbIKOB,
BKITHOMAIOLLMX CNOCOOHOCTb BbICTpanBaTb
OTHOLLEHUSA C APYrMMU NoObMU,
3ab0TNTLCA, NPOABNATL MHTEPEC U
paspelwlaTtb KOHQNKTI;

coumanbHbIX HaBbIKOB, BKITHOYAKLLMX CMNOCOOHOCTb
BbICTpPanBaTb OTHOLLUEHWUSI C APYTUMU NI0ObMM,
3ab60TUTLCS, NPOSABNATL MHTEPEC M pa3peLlaTb
KOHQMUKTbI

MpakTnyeckme 3aHATUS

MpakTuyeckne 3agaHns
C nocrnenyroLLMmM
ob6bsicHeHneM

r) NnpuHATHE cebs 1M APYrux naen:

MPnc1 npuvHumatb cebs, nmoHMMasi CBOU

NPUHNMaTb cebs1, NOHMMasi CBOM HegoOCTaTKU U

PeweHne npaktnyeckmnx

HegoCTaTKM U JIOCTOMHCTBA; JOCTOMHCTBA MpakTuyeckne 3aHATUS 3aaHui
MPRc2 npuHumMaTtb MOTMBBI U apryMeHTbl | MPUHUMAaTb MOTUBbI U apryMeHTbl APYruX NoAei npu PelueHne npaktuyeckmx
Apyrux niofgen npu aHanuse pesynbTaToB | aHanv3e pe3ynbTaToB AeATENbHOCTM MpakTuyeckne 3aHATUS 3aJaHuii

OEATEJIbHOCTH;

MPnc3 npusHaBaTb CBOe npaBoO WM MpaBo

npusHaBaTb CBOE NMPaBo U NpaBo ApYrvx Noaen Ha

PeweHune NpPaKkTUn4eCcKnx

OpYrux niogen Ha oLlnGKy; OLLINBKN MpakTuyeckne 3aHATUS 3agaHui
MPnc4 passuBaTb CNOCOBGHOCTb NOHMMATL | pa3BuBaTb CMOCOBHOCTb MOHUMATbL MUP C NMO3ULLMK PelueHne npakTu4eckmx
MUP C NO3ULIMM OPYroro Yenoseka. Apyroro 4yenoseka MpakTudyeckne 3aHATUS 3agaHui

3) npegmeTHble

MpeomeTHble pe3ynbTaTbl  OCBOEHWUS

nporpammbl

cpeaHero

obuero obpasoBaHMsa NO XUMUKN Ha 6a30BOM ypoOBHE OPMEHTUPOBaHbLI Ha obecneveHune

npenmyLLEeCTBEHHO 06LLeobpasoBaTenbHOM U OBLLEKYNbTYPHOW NMOATrOTOBKM oGy4atomxcs. OHM BKNoYaloT crieunduyeckme ana yyebGHoro npegmeta « XrMusi»

Hay4Hble 3HaHWUA, YMEHUA U cnocobbl

JencTBumn

Nno OCBOEHWIO, MHTEpnpeTaunmnmn npe06paaoBaHmo 3HaHW, BUAbI

HOBOIro 3HaHUAW NpUMeHEeHUIo 3HaHWM B Pa3nnYHbIX yL-Ie6HbIX M peanbHbIX XXU3HEHHbIX CUTYaUNAX,CBA3AHHbIX C XUMUEN.

OeATernbHoOCTU

no nosny4vyeHunro

PesynbTart

Mo o0

OpraHusauus

AOCTUXeHUs

OueHKa AoCTUXEeHUsA

XUMUYECKON

hOPMMPOBaAHMM  MbILIMEHUA U

NP1 cdopmupoBaHHOCTbL MNpeacTaBreHnin: o
COCTaBnsALEN
€CTeCTBEHHOHAy4YHOW KapTWHbI Mupa, ponu
XUMUX B MO3HAHUU SBMEHUA NPUPOAbI,
KynbTypbl
NUYHOCTK, ee YHKUMOHANbHON rPamMoTHOCTH,
HeobOXOAMMON ONnsi  pelleHns  MpaKTUYecKmX

cocTaBnsoLwen eCTeCTBeHHO-HayLIHOVI KapTUHbI

B | B )OPMUPOBAHMUN MbILLSNIEHNS U KYNbTYpbl
NNYHOCTU, €€ (PYHKUMOHANbHOW rPaMOTHOCTH,

ChOpMMPOBAHHOCTb NPEACTaBEHU O XUMUYECKOMN

Mupa, posim XMuMnn B No3HaHUn SABMEHNN npupoasbl,

HeobxogumMon ans peleHna npaktTn4ecknx 3agad n

I pakTn4eckne 3aHATUA

MpakTuyeckas paboTta no

TEeMamMm, yCTHbII7I onpoc

P Xumus
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3a0a4 UM IKOMOrMYeckn  0BOCHOBAHHOIO
OTHOLLEHUS K CBOEMY 3[0POBbIO U NMPUPOHON
cpene

3KOOrM4eckn 060CHOBaHHOTO OTHOLLEHUSI K CBOEMY
3[10pPOBbI0 U NPUPOOHON cpeae

NP2 BnageHne cMCTEMON XUMUYECKUX 3HAHWUN,
KoTopas BKIOYaET: OCHoBoOMonarawLine
MOHATUA  (XMMUYECKUMA  3NEeMEeHT,  aTom,
aneKkTpoHHaa obonoyka artoma, s-, p-, d-
ANEKTPOHHbIE  opbuTanu  aToMOB, WOH,
Morekyna, BallEHTHOCTb,
ANEKTPOOTPMLATENBHOCTD, cTeneHb
OKUCIMEHUs,  XUMUYEecKasi  CBS3b, MOJb,
MonsipHas mMacca, MONSAPHbIN obbewm,
yrnepoaHbli ckeneT, yHKUMOHanbLHasa rpynna,
paguvkan, n3omepus, n3omepbl,
roMOJIOrM4ecKnin psag, romornoru,
YyrneBOAOPOAbI, KUCMOPOA- 1 a3oTcoaepKallne
CoeauHeHwus, ouonornyecku aKTMBHblE
BeLlecTBa (YrneBoAbl, Xupbl, 6enku), MOHoMep,
nonumep, CTPYKTYpHOE 3BEHO,
BbICOKOMOMEKYMsIpHbIE coeauHeHus,
Kpuctannuyeckasa pelueTka, TUMbl XUMUYECKNX
peakumn (OKMCNUTENbHO-BOCCTAHOBUTESbHbIE,
3K30- N 9HAOTEPMMUYECKME, pPeaKUMN WNOHHOro
obmeHa), pacTBeop, 3NEKTPONNTHI,
HE3NEKTPONUTLI, anekTponuTnyeckas
auccounaunsi, OKUCIUTENb, BOCCTaHOBUTENb,
CKOPOCTb XUMMWYECKOW peakLmu, XUMUYEeCcKoe
paBHOBECUE), TEOpMM U 3aKOHbl (Teopusd
XUMUYECKOTO CTPOEHNSI OPraHNYECKNX BELLLECTB
A.M. bytnepoBa, Teopus 3neKTPONUTUYECKON
auccounaumn, nepuoguyeckui 3akoH [.U.
MeHoeneeBa, 3akoH COXpaHeHMs Macchbl),
3aKOHOMEPHOCTU, CUMBOSINYECKUIN SA3bIK XUMUM,
dakTonornyeckne cBedeHns O CBOWCTBaX,
cocTaBe, nonyyeHum " ©e3onacHom
NCMonb30BaHMN BaXXHENULLMX HEOPraHNYeCcKuX n
OpraHM4yecKknx BELLECTB B ObITY 1 MpaKTU4eCKON
[eaTenbHOCTM YenoBEeKa;

BNnageHne CUCTEMON XMMUYECKUX 3HAHWI, KOTopast
BKIMOYaeT: OCHOBOMNOaratLLmMe NoOHATUSA
(XuMMYeCKniA anemMeHT, aTtoM, SNEeKTPOHHas
obonoyka atoma, Mofekyna, BaneHTHOCTb,
3ANEeKTPOoOTPULATENBHOCTb, XMMMUYECKasi CBA3b,
CTPYKTypHas copmyrna (pa3BépHyTas u
COKpaLléHHas), MoJib, MOMSAPHas Macca, MOSSIPHbIN
00bEM, yrnepoaHbIn ckeneT, pyHKUMOHanbLHast
rpynna, paguvkar, u3omepusi, U3oMepbl,
rOMOSIOrM4YeCcKU pag, roMonoru, yrinesoaopoabl,
Kucrnopog u asoTcogepxaliune coeguHeHus,
MOHOMEP, NONMMep, CTPYKTYPHOE 3BEHO,
BbICOKOMOMNEKYNSIPHbIE COEAUHEHNS);

MNpakTnyeckne 3aHaTNSA

MpakTnyeckas paboTta no
TemaMm, YCTHbIN onpoc

P Xumus
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NP3 chopmMMpOBaHHOCTE YMEHWI BbISBMATb
XapaKkTepHble  MpU3HaKM U B3aMMOCBSI3b
N3yYEHHbIX NMOHSATUMN, NPUMEHSITb
COOTBETCTBYIOLLUME MOHATUA NPU  OnucaHuu
CTPOEHUA U CBOWCTB HEOPraHU4eckux WU
OpraHn4eckMx BeLeCcTB U WX MNpeBpaLLeHWni;
BbISIBNSATb B3aMMOCBA3b XMMWYECKMNX 3HAHWUN C

TEOPWM 1 3aKOHbI (TEOPUS CTPOEHUS OpPraHNYEeCKUX
BewectB A.M. byTnepoBa, 3aKoH COXpaHeHUs
MaccChbl BELLEeCTB);

3aKOHOMEPHOCTU, CUMBOMNNYECKUIA A3bIK XUMWMU;

[NpakTnyeckne 3aHaTUS

MpakTnyeckas paboTta no
Temam, TecCTunpoBaHune

MOHATUAMW U NpeacTaBnNeHUsSMn  ApPYrnx
€CTEeCTBEHHOHAYYHbIX NPeAMETOB

NP4 chopMMpPOBaAHHOCTb YMEHUI | cOPMMPOBAHHOCTb YMEHMUS XapaKTepmnsoBaTb
ncnomnb3oBaTb HaMMEHOBAHMS  XMMMWYECKUX | UCTOYHMKW YIEBOAOPOAHOIO Chipbs (HE(TD,
CcoeauHeHnN MeXayHapo4HOro Colo3a | NpYMpOAHbIN ras, yrosnb), cnocodbl nx nepepaboTkm n
TEOPETUYECKOW W  MPUKNAgHOW XMW W | NpakTU4Yeckoe NpMMeHeHMe NpoayKTOB

TpuBuMaribHble Ha3BaHUA Ba)KHEMLUNX BELLECTB

(aTuneH, aueTuneH, rOuuepuH,  dgeHon,
dopmanbaerna, YKCycHas KUcroTa, [fULMH,
yrapHbll  ras, yrnekucnbeln ras, aMMuak,
raleHas W3BecTb, HerawleHas  W3BECTb,
nMTbeBass coja W Opyrux), COCTaBMsiTb
dopMynbl  HEOPraHWYeCkUX U OpPraHMYecKux

BewecCTB, YypaBHEHUA XUMUYECKUX peaKLl,VIVI,
0OBACHATb nx CMBbICIJT; noatTeepXxnatb
XapaKkTepHble XMMn4yeckune CBOWCTBa BeLLEeCTB
CooTBETCTBYHOLWLMMU SKCnepuMmeHTamm n
3anmcavmn ypaBHeHVIVI XUMUNYECKUX peaKLl,VIVI;

nepepadoTku;

MUPOBO33peHYYECKMe 3HaHud, nexaujue B
OCHOBE MNOHUMaHUA NPUYNHHOCTU N CUCTEMHOCTU
XUMUNHECKUX FlBJ'IeHI/II7I, (baKTOJ'IOFVILIeCKI/Ie cBegeHund
0 CBOWNCTBax, cocTaBe, Nony4yeHum n 6esonacHom
MCMNONb30BaHUN Ba)XHENLLNX OpraHn4ecknx
BELLECTB B ObITY M NpaKTUYeCKo AesATENbHOCTU
YenoBeka;

[MpakTuyeckme 3aHATUSA

MpakTnyeckas paborta no
TemMaMm, TectuposaHune

NP5 chopMMPOBaAHHOCTb YMEHUI
ycTaHaenMBaTb MNPUHAANEXHOCTb W3YYeHHbIX
HeopraHM4Yeckux W OpraHMYeckux BeLLecTB K
onpegenieHHbIM Knaccam " rpynnam
COeQWHEeHUn, xapakTepusoBaTb WX COCTaB WU
BaXXHeWlmne CBOWCTBa; onpeaenats Buabl
XUMUYECKUX CBA3eW (KOBarneHTHasl, WOHHas,
MeTannuyeckas, BOAOpoOAHas), TUMbI
KpUCTannmnm4eckmnx peLleTok BELLECTB;
KnaccudunumpoBaTb XMMUYECKNE peakLuu;

ChOopMUPOBAHHOCTb YMEHWI BbISBMATb
XapaKkTepHble NPU3HaKN NOHATUI, yCTaHaBNUBaTb
nx B3aUMOCBA3b, UCMNOJTIb30BaTb
CcooTBeTCTBYHOLLNE NOHATUA Npn onNUcaHnn
cocTaBa, CTPOEHNS N NpeBpaLLeHNin OpraHNYeCcKnx
COEeaNHEHUN,

chOpMMPOBAHHOCTb YMEHWIA NPOBOAUTL
BbIYWCIEHUS NO XMMUYECKUM YpaBHEHMSAM (Macchbl,
06bEMa, KonmMyecTBa WCXOOHOIO BellecTBa

UM NpoAyKTa peakuuu no W3BecTHbIM Macce,
06BbEMY, KONMYECTBY OAHOMO U3  UCXOOHbIX
BELLECTB MNW NPOAYKTOB peakuum);

[NpakTnyeckne 3aHaTNS

MpakTnyeckasn paborta no
TemMaMm, TecTuposaHune

P Xumus
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CHOPMMPOBAHHOCTb YMEHUI yCTaHaBNMBaTb
NPUHaANEeXHOCTb U3YYEHHbIX OPraHNYeCcKmX
BELLECTB MO UX COCTaBY N CTPOEHWUIO K
onpeaenéHHomy knaccy/rpynne coegnHeHun
(yrmeBogopopabl, KNCNOPOA 1 a3oTcoaepxalumue
COefMHEHMS, BbICOKOMONEKYNAPHbIE COEANHEHNS),
AasaTb UM Ha3BaHUSA Mo CUCTEMATUYECKON
HomeHknatype (IUPAC), a Takke npuBoanTb
TpUBMArbHbIE HA3BaHUS OTAENbHbIX OPraHNYeCcKuX
BELLECTB (3TUMNEH, NPONWIEH, aLeTUreH,
STUMEHITNKONb, MMULEpPWH, doeHon, dopmanbaeria,
aueTtanbgerva, MypaBbUHasi KUCMNOTa, yKCycHast
KucnoTa, ofleMHoBas KucroTa, cTeapnHoBas
KMcnoTa, rmnokosa, hpykTosa, kKpaxmarn,
Lennonosa, rmuumH);

NP6 BRageHne  OCHOBHbIMM  MeToAaMu
Hay4YHOro MO3HaHWS BELLECTB U XUMMYECKUX
SABNEHNN (HabrniogeHue, n3mepeHue,
3KCMEepPUMEHT, MOAENNPOBaHME);

CchopMMpPOBAHHOCTb YMEHUI BNIaAETb CUCTEMON
3HaHWU 06 OCHOBHbLIX METOA4AaX HAaY4YHOrO MO3HAaHWS,
NCMONb3yeMbIX B XMUMUU NPU N3YHEHUN BELLECTB U
XMUMUYECKMX SiBNeHun (HabnogeHne, nsmepexme,
3KCNEPMMEHT, MOAENNPOBAHNE), UCNONb30BaTb
CUCTEMHBIE XMMMWUYECKNE 3HAHWSA AN MPUHSATUS
pELLEHNI B KOHKPETHbBIX XXU3HEHHBIX CUTyauusiX,
CBSI3aHHbIX C BELLECTBAMU U UX MPUMEHEHVWEM;

[MpakTuyeckme 3aHATUSA

MpakTnyeckas paborta no
TemaMm, YCTHbIN onpoc

MP7 cdhopMMpOBaHHOCTb YMEHWA NPOBOAUTL
pacyeTbl MO XUMWYECKMM  cbopmynam U
ypaBHEHUSAM XUMUYECKNX peakuumn c
NCMNOMb30BaHNEM PU3NYECKMX BEMWYVH,
XapaKTepusyoLmnx BellecTBa c
KONMMYEeCTBEHHOW CTOPOHbI: Macchl, obbema
(HOopmManbHble  yCrnoBWsi) ras3oB, KOnu4yecTBa
BELLECTBa; ncnonb3oBaTtb CUCTEMHbIE
XUMUYECKME 3HAHWUS ONSA NPUHATUS PELUEHU B
KOHKPETHBIX XXM3HEHHbIX CUTYaLUSAX, CBA3AHHbLIX
C BELLECTBAMM U NX MPUMEHEHMUEM,;

chopMMpPOBaHHOCTb YMeHMIA cobntogaTb Npasuna
Nonb30BaHMS XMMUYECKON Nocyaoi 1
nabopaTopHbIM 060pyaoBaHMEM, a Takke NpaBuna
obpalleHns ¢ BellecTBaMn B COOTBETCTBUM C
WHCTPYKLIMSIMM MO BbIMOMHEHMI0 nabopaTopHbIX
XMMUYECKMX ONMbITOB;

[NpakTnyeckne 3aHaTNSA

MpakTnyeckasn paborta no
TemaMm, YCTHbIN onpoc

MP8 cdhopMMpoOBaAHHOCTbL YMEHUI NIaHMPOBaTb
W BbINOMHATE  XUMWYECKUA  IKCMEPUMEHT
(NpeBpalleHnss opraHWYeckux BELLECTB Mpu
HarpeBaHUW, NoflydeHne 3TUMEHA U U3yYeHue
€ro CBOWCTB, Ka4eCTBEHHble peakuuMu Ha

chOpMMPOBaAHHOCTb YMEHWIA NNaHMPOBaTh U
BbIMNOHATL XMMUYECKUIA SKCNEPUMEHT
(npeBpalLleHns OpraHNYecKnx BeLLeCcTB Npu
HarpeBaHuW, NONy4YeHne STUNEHA U U3yYeHUe ero
CBOWCTB, Ka4eCTBEHHbIe peaKLMn opraHu4eckux

I pakTn4eckne 3aHATUA

MpakTuyeckas paboTta no
Temam, YCTHbI onpoc

P Xumus
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anbgernapl, Kpaxmarn, YKCYCHYI KWUCAOTY;
AeHatypaumsa  GenkoB  MpW  HarpeeaHwuw,
LBETHblEe peakuny 6enkoB; NPOBOANTL peakumu
MOHHOro oBbMeHa, onpedensatb cpedy BOAHbIX
pacTBOpPOB, Ka4eCTBEHHble  peakuun Ha
cynbdaT-, kapboHaT- M XNopua-aHWOHbI, Ha
KaTWUOH aMMOHMUS; peLlaTb SKCNepuMeHTarnbHble
3agaym no temam "Metannsl" n "Hemetanno!")
B COOTBETCTBMW C nMpaBunamu  TEeXHWUKK
GesonacHocTu npu obpalleHun ¢ BellecTBamMm
" nabopaTopHbIM obopyaoBaHuewm;
npeacTaBnaTe  pes3ynbTaTbl  XMMWYECKOro
3KCrepuMeHTa B popme 3anucu ypaBHEHWI
COOTBETCTBYIOLMNX peakumn n opmMmynmposaTb
BblBOAbl HA OCHOBE 9TUX PEe3yNbTaToB.,;

BeLLEeCTB, AeHaTypauust 6enkoB Npu HarpeBaHum,
LBETHbIE peakuuy 6ernkoB) B COOTBETCTBUN C
npaesunamm TeXHUkM 6esonacHoCTy nNpu obpaLleHun
C BellectBamu n nabopatopHbiM 060pyaOBaHNEM,
npeacTaBnNATb pe3ynbTaTbl XMMUYECKOTO
akcnepuMMmeHTa B (bopMe 3anucu ypaBHeHuUn
COOTBETCTBYIOLLNX peakumim u oopmynmpoBaTtb
BbIBObl HA OCHOBE 3TUX Pe3yrbTaToB,;

P9 chOpMUPOBAHHOCTb yMeHus
aHanu3npoBaTb XMMWYECKYID WHopMauuio,
nony4aemyt M3 pasHbIX UCTOYHUKOB (CPEACTB
mMaccoBon wuHdopmaummn, cetb WNHTepHeT wu

CHOPMNPOBAHHOCTb YMEHWUIA KPUTUYECKU
aHanuampoBaTb XMMUYECKY0 HOPMaLMIO,
norfy4aemyto 13 pasHbIX UCTOYHMKOB (CpeacTBa
maccoBou uHdopmaumu, iHtepHeT n apyrux);

[MpakTuyeckme 3aHATUA

MpakTnyeckas paborta no
Temam, YCTHbI onpoc

noseAeHWs B ObITY 1 TPYAOBOWN AeATENbHOCTU B
Lensx COXpaHeHUsi CBOEro 3[0POBbsS MU
oKpyXatoLen npupoaHON cpefpl; y4uTbiBaThb
ONacHOCTb BO3ENCTBUSA Ha XMBble OpPraHu3mbl
onpeferieHHbIX BeLecTB, MOHUMAas CMbICH
nokasarens npegensHon AonycTumMon
KOHLeHTpauuu;

apyrue);
. chopMMpOBaHHOCTb YMEHUI cobniogaTe npasuna
MP10 cchopmupoBaHHOCTb YMeHU cobrogaTb dpopmmp Y A P
3KOJIOTMYECKM LienecoodpasHoro noBeaeHus B ObITy
npaBuna  3Korormyeckn  LenecoobpasHoro

N TPYZOBOW AEATENbHOCTU B LIENsX COXpaHEeHMUs
CBOEr0 300pOBbS 1 OKpYXXatoLen NPUPOLHON
cpeabl, 0Co3HaBaTb OMACHOCTb BO3AENCTBUS Ha
XWBble OpraHM3Mbl ONpeaenéHHbIX OpraHNYecKmx
BeLeCcTB, NoHMMasa cmbicn nokasarens MNAOK,
NOSACHATb Ha NpMMepax cnocobbl YMEHbLUEHUS U
npeaoTBpaLleHnst X Bpe4HOro BO3AENCTBUSA Ha
OpraHn3m 4YenoBeka;

I'IpaKTquCKme 3aHATUA

MpakTuyeckas paboTta no
Temam, YCTHbI onpoc

MP11 pna obyvarowmxcs € OrpaHU4eHHbIMU
BO3MOXHOCTSIMU 3[,0pOBbS:
CPOPMUPOBAHHOCTL  YMEHUSA NPUMEHATb
3HaHMs 0O OCHOBHbIX [AOCTYMHbIX MeTodax
NO3HAHWS BELLECTB N XUMUYECKUX SBMNEHUN;

Ans 06y4aloLLNXCS C OrpaHUYeHHbIMK
BO3MOXHOCTAMM 3[10POBbSA: YMEHUE NPUMEHSATD
3HaHMs 06 OCHOBHBIX AOCTYMHbLIX MeToAax
NMo3HaHWUsA BELLECTB U XMMUYECKUX ABNEHUI;

[NpakTnyeckne 3aHaTNS

MpakTnyeckasn paborta no
TemaMm, YCTHbIN onpoc

MP12 pagna cnenbix w©n  cnaboBuaAwmx

ANS crnenbix U cnaboBmasaLmX oGy4YatoLLmXcs:

obyuvatolmxcsi:  chOpMUPOBAHHOCTL  YMEHUS | YMEHWe ucnone3osath penbect)Ho TOYEYHYI0 n [dhchepeHLNPOBAHHbII
Mcrnonb3oBaTb penbedHO ToYeYHyl cucTeMy | cuctemy obosHadeHwi J1. Bpains gns sanvcu paKTn4eckne 3aHATnA saver
obo3HadyeHun J1. Bpanna gna  3anucu | XuMu4eckux opmyn
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3. COOEPXAHUE

CopepxaHue oby4veHus B 1 n 2 cemectpe
1. OpraHuyeckas XMMmus.

1.1. TeopeTunyeckne 0CHOBbI OPraHNYECKON XUMUU.

MpeameT opraHMYeckom XuUMUK: €€ BO3HUKHOBEHWE, pa3BUTME U 3HAYeHMEe B NOMy4YEHMU HOBbIX
BELLECTB 1 MaTepuarnoB. Teopusi CTpoeHnst opraHmyeckux coeguHeHni A.M. BytnepoBa, eé OCHOBHbIE
nonoxeHusi. CTPyKTypHble (POpPMyIbl OpraHM4yeckuMx BelecTB. [omonorvs, udomepud. XvMmunyeckas
CBS3b B OPraHN4eckux COeANHEHNAX — OAMHAPHbIE U KpaTHbIE CBA3MW.

1.2. MNpegcTtaBneHne o knaccudukaumm opraHMyecknx BeLlecTB. HomeHknatypa opraHuyeckux
coeVHeHMN (cucTemaTnyeckas) U TpMBManbHble Ha3BaHUSA BaXKHEMLIMX NPeACTaBUTENEN KraccoB
OpraHn4eckux BeLLeCTB.

1.3. DkcnepuMeHTanbHble MeTodbl M3yYeHUs BELLEeCTB M UX MNpPeBpaLLeHWi: O3HaKoMIeHue C
obpasuamum opraHMyeckux BELLECTB U MaTepuanamMm Ha MX OCHOBE, MOLEnvMpoBaHME MOMeKyn
OpraHn4yeckux BelLecTB, HAbMAeHMe U onMcaHue AEMOHCTPALMOHHbBIX OMbITOB MO NPEeBpPAaLLEHUIO
OpraHN4eckux BELLECTB Npy HarpeBaHuu (NnaeneHne, obyrnuBaHne v ropeHue).

2. YrneBogopoapl.

2.1. AnkaHbl: coCcTaB 1 CTPOEHME, roMosiormieckuii psag. MetaH n ataH — npocTenimMe npeacTaBuTeENu
ankaHoB: (OU3NYECKME M XMMUYECKME CBOMCTBA (peakuuyn 3aMelleHUs W FOpeHusl), HaxXoXOeHWe B
npupoae, nonyyeHne n npuMeHeHue.

2.2. AnkeHbl: cOCTaB M CTPOEHME, FOMOJSIOTMYECKUI psid. OTUNEH M NPONWieH — npocTenlime
npeacTaBuTeNM arnkeHoB: u3Myeckne n XuUMUMYECKMEe CBOWCTBA (peakuumum rmapupoBaHus,
ranoreHNpoBaHus, rmapaTaumnmn, OKUCNEHNST U NONMMepU3aunn), NonyyeHne n NnpuMeHeHune.

2.3. AnkagueHsbl: 0ytagneH-1,3 n metunbytagmeH-1,3: CTpoeHue, BaXHeLIne XMM1UYeckne CBONCTBa
(peakumsa nonumepmsauumn). MNMonyyeHne CUHTETUYECKOTO KayyyKa U pe3uHbl.

2.4. AnNKuHbI: COCTaB U OCOBEHHOCTM CTPOEHMUS!, TOMOSTIOTMYECKUI pad. AUeTUNeH — NPOCTENLLNIA
npeacTaBuTENb arkUMHOB: COCTaB, CTPOEHME, (U3NYECKMe U XMMWUYECKMe CBOWCTBaA (peakuum
rMopupoBaHus, ranoreHMpoBaHns, rmgpaTauumn, ropeHmns), NonyYyeHne 1 NnpuMeHeHue.

2.5. ApeHbl. beHson: cocTtaB, CTpoeHuwe, dU3NYeckue U XUMUYECKMe CBOWCTBa (peakuuu
ranoreHMpoBaHUs U HUTPOBaHUSA), NOMy4YeHMe U NpUMeHeHue. TOKCUYHOCTL apeHoB. [eHeTuyeckas
CBA3b MeXay yrnesogopofamMu, NpuHaanexawmmm K pasnmyHbiM Knaccam.

2.6. lNMpupoaHble UCTOYHUKM YrneBogopoaos. MNpupoaHbiv ras n nonyTHble HedTsHbIE rasbl. HedTb
n eé npoucxoxgeHne. Cnocobbl nepepaboTkm HedTU: NEeperoHKka, KpPeKWHr (TepPMUYECKUN,
KaTtanutuyecku), NMponus. MpoaykThbl nepepaboTku HedTH, UX NpUMEHeHVe B
NPOMBILLNIEHHOCTU U B ObITY. KaMeHHBIN yrornb 1 NpOAYKThl ero nepepaboTku.

2.7. OkcnepuMeHTarnbHble MeTOAbl MU3YyYeHWs BeLlecTB W WX NpeBpalleHunii: O3HaKoMIleHue C
obpasuamMu nnactmacc, KaybyykoB M pe3uHbl, Konnekumn «HedTb» M «Yronby», mMogenupoBaHue
MOneKyn yrneBOAOPOLOB U rarioreHonpomn3BOAHbIX, NMPOBeAeHUEe NpakTuieckon paboTbl: nonyyeHne
3TWUNEHa U U3y4YeHne ero CBONCTB.

2.8. PacuyéTtHble 3agaun. BbluucneHns no ypaBHEHMIO XMMUYECKOW peakuun (Maccbl, 00bEMa,
KONMM4YecTBa UCXOAHOrO BELLECTBA UIMM NpoAdyKTa peakuun no U3BECTHbIM Macce, O0bLEMY, KONMYECTBY
OLHOTIO U3 NCXOLHbIX BELLECTB UITM NPOAYKTOB peakuumn).

3. Kucnopogcogepkalme opraHmyeckme coeguHeHus.

3.1. TlpegenbHble ogHOATOMHblE CNMPTbl. MeTaHON W 3TaHOM: CTpoeHue, U3MYEecKMe W
XUMUYecKMe CBOWCTBA (peakuun C aKkTUBHbIMKM MeTanmnamu, ranoreHoBo4opoAaMu, ropeHue),
npumeHeHne. BooopoaHble CBA3N Mexay MOneKyrnamu cnvpTtoB. [lecTBMe MeTaHona 1M aTaHomna Ha
OpraHu3m 4enoBeka.

3.2. MHoroaToMHble CNUPTLI. OTUMEHITNKONb U FMULEPWH: CTPOEHMEe, PU3NYECKME N XUMUNYECKUE
CBOWCTBa (B3aMMOAENCTBME CO LLENOYHbIMM MeTannamMmm, Ka4eCcTBeHHasi peakuus Ha MHOroaToMHble
cnupTbl). [lercTBuE Ha opraHuam denoseka. [NpMMeHeHne rmuuepuHa 1 3TUNEHIINKONS.

3.3. deHon: CTpoeHne MOIeKyIbl, PU3NYECKME N XMMUYECKME CBOMCTBA. TOKCMYHOCTb (beHona.
MpumeHeHne deHona.

3.4. ®dopmanbaerna, auetanbaerns: cTpoeHue, usnyeckue n XMMn4eckme CBOWCTBa (peakuuu
OKVCINEHMUS N BOCCTAHOBIEHMS, KAYECTBEHHbIE peakunn), NOfyYeHe 1 NpUMeEHeHMe.
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3.5. OgHoocHOBHbIE npegenbHble kapboHoBble KMcNoTbl. MypaBbuHas M yKCycHast KWUCAOTHI:
CTpoeHue, uanyeckne M xMMmyeckme CBOMCTBa (CBOWCTBA, 0OLWMe AN Krnacca KUCMOT, peakuums
aTepudmkaumm), nonyyeHne n npumeHeHne. CTeaprMHoBas U OfieMHOBas KUCNOThI Kak NpeacTaBUTenm
BbICLUMX KapOOHOBBIX KMCMNOT. Mbifia Kak Conm BbICLUMX KapOOHOBBIX KUCITOT, MX MOKLLLee AeNCTBMeE.

3.6. CnoxHble adupbl Kak NPOM3BOAHbIE KAPOOHOBbLIX KUCIOT. MAPONM3 CNOXHbLIX 3MpPoB. XKnpbl.
M'maponus xunpos. MNpumeHeHne xunpoB. buonoruyeckas pornb X1poB..

3.7. YrneBogpl: cocTaB, knaccudukauma yrnesogos (MOHO-, AW- U nonucaxapuabl). [niokosa —
NPOCTENLLMI MOHOCaxapua: 0COOGEHHOCTU CTPOEHUS MOMEKYMNbI, (PU3nyecKkne n XuMmmyeckne CBOMCTBa
(B3aumopgenctaue ¢ rugpokcnaom meau(ll), okmcneHne ammmadHbiM pactBopom okcuga cepebpa(l),
BOCCTaHOBMEHUE, BpOXXEHWE TMI0KO3bl), HAXOXAEeHMe B MpUpoae, NpuMeHeHne, buonornyeckas porb.
doTocmHTe3. pyKTO3a Kak U3OMEP IMHOKO3bI.

3.8. Kpaxman n uennionosa kak npupogHble nonumepbl. CTpoeHve Kpaxmarna v Lensonosbl.
duanyeckre n XMMMYeCcKne CBONCTBa Kpaxmara (rmgponns, KadyecTBeHHas peakumsi C Mogom).

3.9. OkcnepvMeHTanbHble MeTOoAbl W3yYeHWs BEeLeCcTB W MX MpeBpalleHun: npoBedeHue,
HabnaeHne M onNUcCaHWe OEMOHCTPALMUOHHBIX OMbITOB: FOPEHUE CMUPTOB, KAYECTBEHHbIE peaKumm
OQHOATOMHBbIX CNMPTOB (OKUCreHne aTaHona okcugom Mmegu(ll)), MHOroaTtomHbIX CMMPTOB
(B3avmogencteme rnuuepuHa ¢ rugpokengom megu(ll)), anbgermgoB (OKMCNEHME aMMMayHbIM
pactBopoMm okcuga cepebpa(l) v rugpokcugom meawu(ll), BzaMmogencTeme kpaxmana C Mogom),
npoBeAeHne NpakTM4eckon paboTbl: CBOMCTBA pacTBOPaA YKCYCHOW KMCMNOThI.

3.10. Pac4étHble 3agaun. BbluucneHns no ypaBHEHWIO XMMWUYECKOW peakumu (Maccbl, obbéma,
KOnM4ecTBa MCXOAHOMO BELLECTBa UNn NpodyKTa peakumm no u3BecTHbIM Macce, 06bEMy, KONMYecTBy
O[JHOTO U3 NCXOAOHbIX BELLECTB UMW MPOOYKTOB peakumm).

4. AsoTcoaepxallme opraHuyeckne coeguHeHus.

4.1. AMVHOKMCNOTbI KaK amdOTEPHbIE OpraHnyeckMe coeguHeHus. Puanyeckne n XMMmmyeckme
CBOMCTBA aMUHOKMCINOT (Ha npuMmepe rnuumHa). buonornyeckoe 3HayeHne ammHokmcnoT. MNenTuabl.

4.2. benku kak NpUpOAHbIE BbICOKOMOSEKYNSIPHbIE cCoeanHeHus. [NepBuyHas, BTOpUYHas 1 TpetTmyHas
CTpyKTypa 6enkoB. Xumnyeckne cBocTBa 6enkoB: rmaponus, geHaTypauus, Ka4eCTBEHHbIE peakuunn Ha
oenku.

4.3. 3KkcnepumeHTanbHble MeToAbl M3yYeHUs BeLwecTB M UX MpeBpalleHun: HabnogeHve wu
onncaHve AEeMOHCTPaUMOHHbBIX OMbITOB: AeHaTypauus GenkoB Npu HarpeBaHWM, LBETHbIE peakumu
Oernkos.

5. BbICOKOMONEKYNApHble COeAUHEHUS.

5.1. OCHOBHble MOHATUS XUMUU BbICOKOMOMEKYNSAPHBIX COEAWHEHUI: MOHOMEp, nonumep,
CTPYKTYpHOE 3BEHO, CTeneHb nonmMMepusauuun, cpegHss MonekynspHas Macca. OCHOBHble MeToAbl
CMHTE3a BbLICOKOMOMEKYNSAPHbIX COEAMHEHMN — MNOoNMMepu3auns U NONMKOHAEHCaUMs.

5.2. OkcnepuMeHTanbHble MeTOAbl MU3YYeHWs BeLecTB U WX MNpeBpalleHUin: O3HaKOMIeHue C
obpasuamm NpMpoaHbIX N UCKYCCTBEHHbLIX BOFIOKOH, NiiacTMacc, Kay4yKoB.

6. MexnpeameTHbIe CBA3MN.

6.1. O6OLwWme ecTeCTBEHHO-HAY4YHbIe MOHATUS: ABMEHNE, Hay4YHbIN OakT, rmnoTesa, 3akoH, Teopus,
aHanms, CcuHTe3, Kraccudukauusa, nepuoaudHoCTb, HabnwgeHue, u3MepeHue, IKCMEPUMEHT,
MogenupoBaHue.

6.2. Pusnka: matepus, 3Heprus, macca, atom, 3NEKTPOH, MONeKyna, SHepreTU4EeCKNn ypoBEHb,
BELLECTBO, Teno, 06bEM, arperaTHoe COCTOsIHWE BeLLecTBa, (OU3NYECKME BEMMYUHBLI U eONHULbBI UX
n3mMepeHus.

6.3. buonorus: kneTtka, opraHuaMm, Guocdepa, obmeH BelleCcTB B opraHuaMme, (OOTOCUMHTES,
Ouronornyeckn akTuBHbIE BellecTBa (benku, yrneBoapl, XXupbl, PEPMEHTHI).

6.4. leorpadua: MuHepanel, ropHble Nopoapl, Mofe3HbIe NCKonaemble, TOMMBO, PECYPCHI.

6.5. TexHomnorus: nuuieBble NPOAYKTbl, OCHOBbI PauMOHANbHOrO MUTaHWS, MOKLLME CPeacTBa,
nekapCcTBeHHblE M KOCMETWYecKue npenapatbl, Matepuarnbl U3 WCKYCCTBEHHbIX U CUHTETUYECKUX
BOJOKOH.

7. ObLwas 1 HeopraHnyeckas XUMusi.

7.1. Xumunyeckuin anemeHT. ATOM. HAopo artoma, M30ToMbl. OnNeKTpoHHas obonouka.
OHepreTmyeckne ypoBHW, MOAypOBHWU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcobeHHoCTU
pacnpefeneHus SMnekTpoHOB Mo opbutansm B aToOMax 3SMEeMEHTOB MNepBbIX YETbIPEX NEepUOaoB.
OnNeKTpoHHas KoHMUrypaums aTtomMoB.
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7.2. Tlepuognyeckmn 3akoH u [lepuognyeckass cuctemMa XUMUYECKUX anementoB [.U.
MeHaeneeBa. CBsA3b Nepuognyeckoro 3akoHa u epnognyeckon CUCTEMbI XMMUYECKUX SFIEMEHTOB
O.. MeHgeneeBa C COBpPeMEHHOW Teopuen CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTU N3MeHeHus
CBOWCTB XWMWYECKMX SNEMEHTOB U 0bOpasyemMbiX UMW NPOCTbIX U CIOXHbLIX BELECTB MO rpynnam
1 nepuoaam. 3HavyeHne NepnoanYecKoro 3akoHa B pasBuTUM HayKu.

7.3. CtpoeHue BewectBa. XumMmyeckass CBs3b. Buabl XMMMYeckonm CBsI3M (KOBaneHTHas
HernongpHas W MonspHad, WOHHas, MeTannuyeckas). MexaHusambl obpas3oBaHUSA KOBaneHTHOW
XUMUYECKON CBsA3M (OOMEHHbIN U OOHOPHO-aKLenTopHbi). BopopogHas cBA3b. BaneHTHOCTb.
AnekTpooTpuuatenbHocTb. CTeneHb okMcneHust. VIoHbl: KaTUOHbI U aHUOHLI.

7.4. BewecTBa MOJSEKYNSAPHOrO M HEMOJEKYNSPHOrO CTPOeHMsl. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TuMbl KPUCTAlIMYECKMX pPeWEToK. 3aBMCMMOCTb CBOWCTBA BELECTB OT Tuna
KpUCTannM4eckom peLuéTku.

7.5. TloHaATME O gucnepcHbiX cuctemax. VICTUHHbIE M KonnougHble pactBopbl. MaccoBasi gons
BelllecTBa B pacTBope.

7.6. Knaccudumkaumsa HeopraHMYeckux coeguHeHuin. HomeHknatypa HeopraHM4ecKmx BeELLECTB.
"eHeTU4ecKkasa cBA3b HEOPraHMYECKMX BELLECTB, MpUHagnexallumx K pasfmyHbIM Knaccam.

7.7. Xnmundeckas peakuums. Knaccudukaumsi XMMUYECKMX peakumii B HEOpPraHW4Yeckon u
OpraHM4yeckon XuMMmn. 3aKOH COXPaHEHMS MacCbl BELLECTB, 3aKOH COXPaHEHWs1 U NpeBpaLleHmns
3HEpPrmm Npu XMMMUYECKNX peakLmsX.

7.8. CkopoCTb peakuumu, €€ 3aBMCMMOCTb OT pasnuyHblx daktopos. ObpaTumble peakuuw.
Xvmunyeckoe paBHoBecue. PakTopbl, BMSIOWNE HA COCTOSTHUE XMMMUYECKOro paBHoBecus. [MpuHumn
Jle Warense.

7.9. OnekTtponutuyeckas auccoumaumsi. CunbHble M cnabble anekTponuTbl. Cpega BOAHbIX
pacTBOPOB BELLECTB: KMUCNas, HenTparnbHas, LWenoyHas.

7.10. OkcnepumeHTanbHble MeToAdbl U3ydeHUst BELLEeCTB UM MX NPEBpaLLEeHUn: OEMOHCTpauums
Tabnuy  «lMepuoguyeckas cuctema  xummdecknx  anemeHTtoB [0.M. MeHaeneeBay», wusydeHue
Moaenen KpUCTannnyeckunx peLéToK, HabnogeHne n onucaHue AEMOHCTPAUMOHHBIX U
nabopaTtopHbIX ONbITOB (pasnoXxeHue nepokcMaa BOAOPOL4A B MNPUCYTCTBMM  KaTanusartopa,
onpegeneHne cpegbl pacTBOPOB BELLECTB C MOMOLLBI YHMBEPCAIbHOrO MHAMKaTOpa, peakuun
WOHHOro obmMeHa), nposBegeHve npakTnyeckon paboTtbl «BnusHue pasnuyHbIX akTopoB Ha CKOPOCTb
XUMUYECKON peakumnmy.

7.11. PacuyéTHble 3agaun. PacyéTbl No YypaBHEHUSM XUMUYECKMX peakuuin, B TOM uucne
TEPMOXUMMYECKME PACYHETBI, pacYE€Tbl C UCNOMb30BaHNEM MOHATUS «MaccoBasi 40N BeLlecTBay.

8. HeopraHuyeckas xmmus.

8.1. HemeTtannbl. [NonoxeHne HemeTannos B lNepunognyeckon cncteme xmmmiecknx anemeHtos ..
MeHgeneeBa n 0COGEHHOCTU CTPOEHUs aToMoB. duanyeckme CBOMCTBa HeMeTansnoB. Annotponus
HemeTanmnos (Ha npuMmepe Kucnopoaa, cepsbl, ocdopa n yrnepoaa).

8.2. XvMunyeckune CBOMCTBA BaXKHENLLUNX HEMETANIOB (ranoreHoBs, cepbl, a3oTa, ocdopa, yrnepona
N KPEMHUS) N NX coeaUHEHN (OKCUO0B, KUCNOpoAcoaepXKallmMX KUCNOT, BOAOPOAHbLIX COEAMHEHUNR).

8.3. [NpMMeHeHne BaXXHENLUNX HEMETAINOB U UX COEANHEHUNA,

MeTtannbl. [lMonoxeHne wmetannoB B [lepuogmyeckorn cucteme XuMMUYeEcKux anemeHtos [.U.
MeHaeneea. OcobeHHOCTM CTPOEHUS ANEKTPOHHBLIX 060ono4Yek atToMoB MeTannoB. Obwue dpusmnyeckne
cBoncTBa MeTannos. Cnnaebl MeTansoB. AMNEKTPOXUMUYECKUIA Psi HAaNpsSXKeHU MeTansos.

8.4. XMuyeckme CBOWCTBA BaXHEWLUMX MeTaruoB (HaTpUK, Kanvi, KanbLuiA, MarHui, antoMUHUNA,
LIMHK, XpOM, XXenes3o, Meab) U X COeANHEHUN.

8.5. OkcnepuMeHTanbHble MeTOAbl U3YyYeHUs] BELLECTB U UX MNpeBpalleHuin: n3yyeHue Konnekumm
«MeTannbl 1 cnnaebl», 00pa3LOB HEMETANNOB, pelleHne aKCnepuMeHTarnbHbIX 3adad, HabnwaeHue n
onncaHwe AEMOHCTPALMOHHBLIX 1 NTabopaTopHbLIX ONbITOB (B3aMOAENCTBME TMAPOKCUAA aNtOMUHUSA C
pacTBOopaMu KUCMOT U LernoYvein, Ka4eCTBEHHbIe peakLumn Ha KaTMOHbI MeTanmnoB).

8.6. PacuéTHble 3agayn. Pac4éTtbl macchl BewecTBa unm o6bEéma rasoB No M3BECTHOMY KONUYECTBY
BeELLEeCTBa, Macce nnn o6 bEMY OOHOIMO M3 Y4acTBYHLUUX B peaKL MM BELLECTB, pacyéTbl Macchl (06bEMa,
KONnmn4yecTBa BELLECTBa) NPOAYKTOB peaKkuun, ecriv ogHO U3 BELLECTB MMEET NMPUMECH.

9. XuMUS 1 XKU3Hb.

9.1. Ponb xumum B obBecnevyeHun IKONMOTMYECKOW, 3HEepreTMyeckom M nuieBoi 6e3onacHocCTH,

pasBuUTUN MeauLMHbI. [TOHATUE O HayUYHbIX MeTOoAaX NO3HAHWS BELLECTB U XMMUYECKUX peakLnii.
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9.2. npeﬂCTaBJ'leHl/IFl 06 obwmnx Hay4HbIX NpuHUMNax NpOMbILUNIEHHOro norny4vyeHusa BaXKHEMNLLNX
BellecTB. Yenosek B Mupe BewectTB 1 MaTtepuaroB: BaXkHeunLwune CTpouTeribHble Matepuanbl,
KOHCTPYKUMOHHbIE Matepuanbl, KpacCKuW, CTEeKrNo, KepamMuka, Martepuanbl AOnAa  3JIEKTPOHUKM,
HaHoMaTepuarbl, opraHn4eckne n MmmHeparbHble yp,o6peHV|s=|.

9.3. Xumusa n 300poBbe YeJioBeKa: MnpaBujia WUCNOoJNb30BaHUA JieKapCTBEHHbIX MnpenaparTtos,
npasuna ©e3onacHoOro Mcnosib3oBaHus npenapartoB ObITOBOM XMMWW B NOBCEOHEBHOM XU3HW.
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4. TEMATUYECKOE NMNJIAHWPOBAHUE

Ne Koabl npeameTHbIX, MeTanpeaMeTHbIX,
Tema 3aHATUA O6bem JINYHOCTHBIX pe3ynbTaToB, (OPMUPOBAHUIO
n/n B yacax KOTOpPbIX CI'IOCOGCTByeT ANeMeHT nporpamMmmbli
2 3 4
Paspen 1. OpraHu4yeckasa xumusi. BeBegeHue. 2
NpeoMeT oOpraHU4eckom XuMMWUWU: €€ BO3HUKHOBEHWE, pa3BUTUE W 3HAYEHWME B NOSyvYeHUN JIPaB1, NNPaB2, NP3B3, [1PaB4, JIPas5; MPca1,
HOBbIX BELLIECTB 1 Marepuanos. Teopus CTPOEHMs1 opraHnyecknx coeguHernin A.M. Bytneposa, MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
1. €€ OCHOBHbIEe NoNoXxeHusl. BO3HMKHOBEHWE U pa3BUTUE OPraHNYECKON XUMUN-XUMUWN COEQNHEHUIA 1 MP5
yrnepoga. MHoroobpasue opraHuyeckmx Bellects, OCHOBHbIE OTIINYMUSI OT HEOPraHUYECKUX
CTpyKTypHble hopMyIibl OpraHUYeckux BelecTB. fomonorusi, usomepusi. Xummnyeckasi CBsisb B
OpraHMYeCKNX COeaNHEHMSIX — OAMHAPHbIE U KpaTHbIE CBS3W.
lpakmu4eckoe 3aHsimue OKcnepuMeHTanbHble MeTOAbl WM3ydeHUst BELeCTB U UX NPre1, NNPre2, J1IPre3, J1IPre4, J1Pre5, J1Prs6,
npeBpalLeHnii; 03HaKomeHne ¢ obpasuamMm OpraHMYeckux BeLecTB W Matepuanamy Ha ux NPra7; MPco1, MPco2, MPco4, MPco5, MPco6,
2 OCHOBE, MOAENMPOBAHWE MOMEKY/ OpraHMYeckux BeLLeCTB, HabnpeHve W onucaHue 1 MPco7; MP2; TP9
AEMOHCTPaLMOHHbIX OMbITOB MO MPEBPaLLEHNIO OpPraHWYECKMX BELLECTB MpU HarpeBaHuu
(nnaBneHue, obyrnveaHne 1 ropeHue).
TeKywuli KOHMPOJIL: YCTHBIA ONPOC
Pasgen 2. Yrnesoaopoabl. 10
lNMpakmu4eckoe 3aHsimue AnkaHbl: COCTaB M CTPOEHWe, roMmoriorndecknin paga. MetaH n ataH — NPgnB1, NPAxB2, NIPAHB3, NIPaHB4, JIPAHBS;
3. npocTeiiluMe npeacTaBUTENM ankaHoB: (U3NYEecKMe U  XMMUYEcKMe CBOWCTBa (peakuuu 2 MPo1, MPo2, MPo3, MPo4, MPo5; TP1
3aMeLLEHUSI U TOPEHUST), HAXOXAEHME B NpUpoae, NOMyYeHUe U NpUMEHEHME.
lNpakmu4eckoe 3aHsimue  ArnKeHbl: COCTaB M CTPOEHME, FOMOSIOrMYEeCKUn psa. OTUMEH U NPre1, NIPre2, NPre3, I1Pre4, JPrss5, J1Pre6,
4 NponuneH — npocTelluMe npeacTaBUTeNN arnkeHoB: M3oMepusi, U3MYEcKNe U XUMUYEcKue 2 NPre7; MPca1, MPca2, MPca3, MPca4, MPcab,
' cBOMCTBa  (peakuuMu  rMapupoBaHUsl,  ranoreHWpoBaHWsl,  ruapatauuu,  OKUCMEHUS U MPca6, MPca7; 1P6
nonvMepusaumm), Nosy4yeHne n NnpuMeHeHue.
lpakmu4eckoe 3aHsimue AnKWHbI: COCTaB, CTPOEHWE, U3OMKPUSA DU3NYeckue n XMMnyeckue JIPaB1, J1P3B2, J1P3B3, J1P384, JIP385; MPcaft,
5. CBOICTBa (peakuuu rarioreHMpoBaHNs U HUTPOBAaHWS), NMONyYeHne v npuMeHeHue. 'eHeTuyeckast 2 MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
CBA3b MEX/Y YrMeBoAopoAaMm, NpUHAANEXaLMMM K pasinyHbIM Krnaccam. nes
MpupoaHble UCTOYHKKKM YrneBogopoaoB. [MprpoaHbIn ra3 u nonyTHble HedTAHbIE ra3bl. HedTb NPre1, N1Pre2, I1Pre3, I1Pre4, I1Pres, JIPre6,
6. n eé npoucxoxgeHne. Crnocobbl nepepaboTky HedTU: MEeperoHka, KPeKWHr (TepMMyYeckui, 1 nPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
KaTanuTuyeckuin), nNuponms. MpoaykThl nepepaboTku HedTH, NX NpuUmMeHeHne B MPco7; TP2; 1MP9
NMPOMbILLSIEHHOCTU 1 B 6bITY. KaMEHHBbIN yrorb U NPoAyKThl ero nepepaboTku.
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Tekywuli KOHMPOJIb: TECTVPOBAHNE

3Kcr|ep|/||v|eHTaanb|e MeTodbl MU3yYeHnA BewecTB U UX I'IpeBpaLIJ,eHI/IVII O3HakomMmIieHne c

NPpHBe1, NPoHB2, JIPanB3, JIPane4, JIPOHBS;

7. obpasLiamm nnacTmacc, Kay4ykoB U Pe3uHbl, Konnekuum «HedTb» 1 «Yronby, MmogenuposaHme 1 MPo1, MPo2, MPo3, MPo4, MPo5; TP1
MOJIEKYNl YrNeBOAOPOAOB W FanoreHonpou3BOAHbIX, MPOBEAEHWEe nNpakTuyeckor paboTbl:
nomny4yeHune aTUNeHa v n3y4yeHne ero CBOMCTB.
lMpakmu4eckoe 3aHsimue PacuyéTHble 3agayn. BblumcneHns no ypaBHEHUIO XMMWUYECKOW NPas1, NPaB2, lIPa83, P84, JIPaBS; MPcal,
8. peakumn (Macchl, 0o6béMa, KONMMYecTBa WCXOOHOrO BellecTBa WM NPoaykTa peakumn no 2 MPca2, MPca3, MPca4, MPcaS5, MPca6, MPca;
M3BECTHbIM Macce, OObEMy, KONMMYECTBY OOHOMO M3 WCXOAHbLIX BELLECTB MU MPOAYKTOB MnPs
peakuun).
Paspen 3. Kucnopogcogepxaiime opraHM4eckne coeguHeHus. 11
Mpakmuyeckoe 3aHsimue [penenbHble 0aHOATOMHbIE cnUPThl. MeTaHON U 3TaHOM: CTPOEHMUE, NPre1, NIPre2, N1Pra3, 11Pre4, J1Prs5, J1Pre6,
9. usmyeckne M XMMUYeckne — CBOMCTBA  (peakuMu G aKkTMBHBIMU  MeTannamu, 1 NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
ranoreHoBoJOpoAaMM, FopeHve), npuMeHeHue. BogopofHble CBS3UM Mexay Morekynamu MPco7; TP2; 1MP9
cnupToB. [leiicTBMe MeTaHomna 1 3TaHomMa Ha opraHMam YernoBeka.
MHoroaTtomMHble CMPTbl. ATUMEHIMNKONb W MMULEPUH: CTPOEHUE, (U3NYECKME N XUMUYECKME NnPre1, 1Pre2, 11Pre3, I1Pre4, JIPres, JIPre6,
10 cBOMCTBa (B3aWMOAENCTBME CO LUEMOYHBIMU MeTanmnamy, KadecTBEeHHas peakuusi Ha 1 NnPrse7; MPCm‘.MPCﬂZ MPca3, MPca4, MPca5,
' MHOroaToMHble cnupTbl). [leicTBUE CNUPTOB Ha OpraHMaM 4ernoseka. MprMeHeHve rmuuepuHa MPca6, MPca7; 11P6
N 3TUMEHITIMKONS.
Texkywuii KOHMPOJIb: TECTUPOBAHME
deHon: cTpoeHne Monekysbl, U3MYeckMe U XMMUYECKME CBOWCTBA. TOKCUMYHOCTbL dheHona. JIPae1, IPaB2, J1PaB3, J1IPae4, J1PasS; MPcat,
11. MpumeHeHne deHona. Popmanbaerna, auetanbaerna: CTpoeHne, MUsndyeckne n XMmMmmnieckue 1 MPca2, MPca3, MPca4, MPcaS, MPcag, MPca7;
CBOICTBa (peakuun OKUCIIEHWUS! U BOCCTaHOBIEHUS, KaYeCTBEHHbIE peakuuu), rnornyyeHue u PS5
npuMeHeHue.
lNMpakmu4eckoe 3aHssmue OOHOOCHOBHbIE NpefenbHble kKapboHoBble KUCMOThbl. MypaBbuHas NnPre1, IPre2, 11Pre3, J1Pre4, 1IPres, JIPre6,
12. N yKCyCHas KUCMOTbI: CTPOEHNe, U3nYeckne 1 XMMUYeckne CBoMNCTBa (CBOMCTBA, O6LLMe Ans 1 NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
Knacca KUCMOT, peakums aTepudukaLn), NonyyeHne 1 npuMeHeHme. MPco7; NP2; NP9
lNpakmu4eckoe 3aHssmue CTeapuHOBas 1 ONeMHOBAdA KUCMNOThbI Kak NpeacTaBUTENN BbICLLNX NPre1, NNPre2, 11IPre3, J1Pre4, J1Pra5, J1Prs6,
13. KapBOHOBbLIX KMCNOT. Mblina Kak Conu BbICLIMX KapGOHOBLIX KUCMOT, UX MOtoLLee AeACTBMe. 1 JIPre7; MPca1, MPca2, MPca3, MPca4, MPcgb,
MPcp6, MPca7; NP6
lMpakmu4eckoe 3aHssimue CroxXHble 3¢pUpbl Kak NPOU3BOAHbIE KAPOOHOBbLIX KUCMOT. MMaponns NPse1, [IPsB2, N1PaB3, JIP384, J1PeBS; MPca1,
14. CINOXHbIX 3PUPOB. XKupbl. MMaponus xMpos. MNpuMeHeHne X1pos. Buonormyeckas porib KMUPOB. 1 '[\_I/'ngﬂl MPca3, MPca4, MPca5, MPca6, MPca7;
YrneBsofbl: cOCTaB, knaccudvkaums yrneBogoB (MOHO-, AW- UM nonucaxapugpl). Miokosa — NPunn1, NIPunn2, NPunn3; MP6na1, MP6na2,
15. NPOCTENLLINIA MOHOCaxXapua: OCOBEHHOCTM CTPOEHUSt MOMEKYmbl, U3NYECKUE U XUMUYECKME 1 MP6na3, MP6na4, MP6nas, MP6na6; NP6
cBouncTBa (B3aumopgenctsune c¢ rugpokcugom megu(ll), okucneHnme ammmayHbiM pPacTBOPOM
okcuga cepebpa(l), BoccTaHoBneHve, OpoXeHue T[MKo3bl), HaxOoXOeHWe B Mpupoge,
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NnpUMEeHeHne, Ouonornyeckasi POJib. POoTOCUHTES. CDpyKTosa KaK n3omMep IoKo3bl.

Kpaxmanm uennrno3da KakKk npupodHblie MnoJinmMmepbl. CTpoeHme Kpaxmana v uenmntro3bl.

NPpHBe1, NPoHB2, JIPanB3, JIPane4, JIPOHBS;

16. dusnyeckre n xMMnMYeckne CBOMCTBa Kpaxmana (TMaponu3, KayecTBeHHas peakums C MoaoMm). '[\_Iflggl’”, MPpwu2, MPpn3, MPpu4, MPpu5; MNP2;
OKcnepuMeHTanbHble MeTOAbl MW3yYeHWs BelwecTB W WX npeBpalleHuii: npoBedeHue, NPre1, 1IPre2, NPre3, I1Pre4, NPres5, J1Pre6,
HabrmiogeHne M onucaHWe [EeMOHCTPALMOHHBLIX OMbITOB: FOPEHWE CrMUPTOB, KaYeCTBEHHble NPre7; MPco1, MPco2, MPco4, MPco5, MPcob,

17 peakUunMn OJHOATOMHbLIX CMMPTOB (OKUCTEHMe sTaHona okcuaom Meau(ll)), MHOroaTOMHBbIX MPco7; MNP2; NP9

' cnupToB (B3aMmopencTeMe rnuuepuHa ¢ rugpokcugom meau(ll)), anbgermpoB (okucneHue
aMMMadHbIM pacTBopom okcuga cepebpa(l) n rmgpokcmgom wmeau(ll), B3aumogewncTBue
Kpaxmana C uodom), npoBedeHMe npakTudeckonm paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KMCIOTb.
Mpakmu4eckoe 3aHsimue  Pac4éTHble 3agauyn. BblumcneHuss nNo ypaBHEHMIO XUMWUYECKOW NPas1, NPaB2, NIPa83, P84, JIPas5; MPcal,

18. peakumn (maccbl, o6bEMa, KONMMYecTBa WCXOQHOTO BeLllecTBa WM NPOAyKTa peakuuu no MPca2, MPca3, MPca4, MPcas, MPcag, MPca7;
M3BECTHbIM Macce, OOBLEMY, KONMMYECTBY OZHOMO W3 WCXOOHbIX BELIECTB UMW MPOOYKTOB MPs
peakummn).

Paspen 4. AsoTcogepxalume opraHn4Yeckue coeauHeHus.

AMUWHOKMCNOTBLI KaK aM@OTepHble OpraHnyeckue coefuHeHnsa. dusmyeckne n xmMmmyeckme J1Pre1, J1Pre2, J1Pre3, J1Pre4, J1Pres, JIPre6,

19. CBOMCTBA aMWHOKUCIOT (Ha npumepe rnuumHa). Buonormyeckoe 3HauYeHUE aMUHOKMCIIOT. nPre7; MPca1, MPca2, MPca3, MPca4, MPcas,
|-|e|'ITW1bI. MPcn6, MPca7; MNP6
Bernkn Kak npupogHble BbICOKOMONEKyNSApHble coeanHeHus. NepBrnyHas, BTOpUYHasa U TpeTuyHas JPaB1, 11PaB2, 11P3aB3, P34, JIPasS; MPca1,

20 CTPYKTypa 6enkos MPcn2, MPca3, MPca4, MPca5, MPcn6, MPca7;

' rnP5
Xumuyeckune corictBa 6eMnkoB: rmaponus, AeHaTypaLums, KaueCTBEHHbIE peakummn Ha benku. NPas1, NPaB2, NIPaB3, NP4, JIPas5; MPcal,
21. MPcn2, MPca3, MPca4, MPca5, MPcn6, MPca7;
nP5
lpakmu4eckoe 3aHsimue OkcnepvMeHTanbHble MeTodbl U3yYeHWs BewecTB M UX JIPre1, N1IPre2, NPre3, J1Pre4, JIPre5, J1IPrs6,

22. npeBpalLeHunii: HabnogeHe 1 onvucaHne OeMOHCTPALMOHHBIX OMbITOB: AeHaTypauusi 6enkos NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
NPV HarpeBaHWy, LIBETHbIE peaKLui GenkoB. MPco7; P2; NP9

Paszpen 5. BbicOKOMOMEKynsipHble COeAUHEHUA.

OCHOBHblE MOHATUA XUMUW  BbLICOKOMONEKYNSAPHBIX COEAMHEHWI: MOHOMEp, Monmmep, NPane1, NIPanB2, NIPoHB3, NIPAHB4, NIPOHBS;

23. CTPYKTYpPHOE 3BEHO, CTeneHb MNonuMepusauun, cpegHsis MorekynsipHasi macca. OCHOBHble MPpu1, MPpu2, MPpu3, MPpu4, MPpu5; MNP2;
MeToAbl CUHTE3a BbICOKOMOJEKYSIPHBIX COeaMHEHWIA - nonMMepusaums u rnpe
NONMKOHAEHcaLUs.
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3KCI'IepVIM9HTaJ'IbeIe MeToadbl M3yyveHunda BewectB U UXx I'IpeBpaLIJ,eHVIW O3HakKoMJieHne cC

24 NPre1, NIPre2, N1Pre3, J1Pre4, J1Pre5, J1Pre6,
' o6pa3suamMm NpUpoaHbIX U UCKYCCTBEHHBIX BOMOKOH, NNacTMacc, Kay4yKos. 1 JIPre7; MPco1, MPco2, MPco4, MPco5, MPcob,
MPco7; IMP2; NP9
Pazpgen 6. MexnpegmeTHble CBA3N 2
dusunka: maTepus, dHeprusa, Macca, aTom, 3MEKTPOH, MONeKyrna, 3HepreTUYeCKUin yYpoBeEHb, JIPre1, N1IPre2, NPre3, J1Pre4, J1Pre5, J1Prs6,
BelLlecTBO, Teno, 06bLEM, arperaTHOe COCTOsIHWNE BelllecTBa, (PU3NYecKme BENUUMHLI U eauHULIbI JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
ux mnsmepenus. bBuonorus: knetka, opraHuam, Guocdepa, obmeH BellecTB B OpraHusme, MPco7; MP2; TP9
o5 doTOoCKMHTE3, OMOnornyeckn akTuBHble BellecTBa (Oernku, yrneeogpbl, XWpbl, (EPMEHTHI
' uckonaemble, TOMMMBO, pecypcbl. [eorpadwusi: MUHepanbl, FOpHble MOPOAbI, MONe3Hble 2
TexHomnorns: nuuieBble NPOAYKTbl, OCHOBbI PaLMOHANbHOro MUTaHUsl, MOMLLME CPeacTBa,
neKapCcTBEHHbIE M KOCMETUYECKME NpenapaThl, MaTepuarbl U3 UCKYCCTBEHHbIX M CUHTETUYECKMX
BOJTOKOH.
TeKywuli KOHMPOJIL: YCTHLIA ONPOC
MpomexyToyHas aTTecTauusa (KOHTpPorbHasA paboTa) 1
Bcero 3a 1 cemecTtp 32
Paszpgen 7. O6wasa xumusa 33
26. XumMmunyeckun anemeHT. AToM. Aapo atoma, n3oTorbl. QNEKTPoHHas 06ono4vka. HepreTuyeckmne 1 JIPaB1, J1PaB2, J1P3B3, J1Pa84, J1Pa85; MPcaft,
YPOBHW, NMOAYPOBHW. l[\_I/IPPg/:lZ, MPcn3, MPcn4, MPca5, MPca6, MPca?7;
27 ATOMHble opbuTanu, s-, p-, d- anemeHTbl. OcCoBGEeHHOCTU pacnpederieHns 3IeKTPOHOB Mo 5 NPpawxe1, NPaHB2, NTPAHB3, NTPaHB4, NIPAHBS;
' opbutansam B aToMax 3ME€MEHTOB MepBbIX YeTbIpEX MepuogoB. ONeKTpoHHasi KOHdUrypaums MPo1, MPo2, MPo3, MPo4, MPo5; TP1
aTOMOB.
28. Mepuoaunyecknii 3akoH un Nepunogudeckasn cuctema xummdeckux anemeHTos .. MeHgeneesa. JPre1, NIPre2, J1Pre3, J1Pre4, I1Pres, J1Pre6,
1 JIPre7; MPca1, MPca2, MPca3, MPca4, MPca5,
MPcg6, MPca7; MNMP6
29 lNpakmu4eckoe 3aHssmue: CocTaBneHne aneKkTpoHHbIX hopMyn atomoB 1,2,3 nepnoaos NPre1, NPre2, N1Pre3, NPre4, J1Pre5, NPrs6,
2 NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; NP2; NP9
30. lpakmu4yeckoe 3aHssmue: CocTaBrneHne anekTpoHHbIX hopmyn atomoB 4 nepuoaa «lMposan IPre1, NPre2, NPre3, J1Pre4, J1Prse5, J1Prs6,
3MEeKTPOHOB» 2 JNPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; NP2; NP9
31. BaneHTHOCTbL BaneHTHble BO3MOXHOCTM aToMOB. Bo3byxxaeHHoe 1 HeBo30yxaeHHOe COCTOsiHME 2 NPunn1, JTPunHn2, NNPuxn3; MP6nat, MP6na2,
aTtomMoB MP6na3, MP6ng4, MP6na5, MP6na6; NP6
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ﬂpakmuquKoe 3aHamue OI'Ipe/J.eJ'IGHI/Ie BaSlEHTHbIX BO3MOXHOCTEN aToma

NPre1, NIPre2, N1Pre3, J1Pre4, J1Pre5, J1Pre6,

32. NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; IMP2; NP9
CBsa3b nepuvoamnyeckoro 3akoHa K lNepuoanyeckot cucTembl XUMUYeckux anemeHToB [.U. NPaxs1, NPoHB2, NNPaHB3, JIPOHB4, IPAHBS;
33. MeHaeneesa C COBPEMEHHON TEeOpueln CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU  M3MEHeHUs MPpu1, MPpu2, MPpu3, MPpud, MPpu5; MP2;
CBOMCTB XVMMWYECKMX 3MIEMEHTOB U  0OpasyembiX MMM MPOCTLIX U CIOXHbIX BELLECTB Mo rnpg
rpynnamM 1 nepuogam.
34 3HayeHVe NepUoaNYECKOro 3aKoHa B PasBUTUN HAYKW. NPas1, NP382, [IP9B3, IIPa84, IPs85; MPcal,
’ MPca2, MPca3, MPca4, MPca5, MPca6, MPca7;
MnP5
35 CTtpoeHue BelyecTBa. NPre1, NPre2, NPre3, NPre4, NPre5, J1Pre6,
) JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; MNP2; NP9
36. Xumunyeckas cBs3b. Buabl xuMmyeckon cBasm (koBarieHTHas HenonsipHas v nonsipHas, MoHHas, Punn1, NIPunn2, NPunn3; MP6na1, MP6na2,
meTannuyeckas). BogopoaHas cBsisb Kak npuMep MeXMOIEKYNAPHbIX B3auMOAeinCTBuiA MP6na3, MP6na4 MP6na5, MP6na6; NP6,
37. MexaHn3mbl 06pa30BaHNs KOBaNEHTHOWM XUMMUYECKO CBA3M (0OMEHHBbIN 1 JOHOPHO- NPaxB1, NPAHB2, NPAHB3, NTPaHB4, NPaHB5;
aKUEenTOpHbIN). AneKTpooTpuuaTenbHOCTb. CTeneHb oKMCneHus. VIoHbI: KaTUOHbI U aHUOHBI MPo1, MPo2, MPo3, MPo4, MPo5; T1P1
38. lMpakmu4eckoe 3aHssmue OnpegeneHne cTeneHen OKUCNEHNsI B CNOXHbIX COeaNHEHUSIX JIPunn1, NIPunn2, NPunn3; MP6nat, MP6na2,
MP6na3, MP6ona4, MP6na5, MPona6; NP6
30. Mpakmu4eckoe 3aHssmue: PacctaHoBKa kO3(OULMEHTOB B OKUCTIUTENBHO- nPre1, NPre2, I1Pre3, I1Pre4, NIPre5, N1Pre6,
BOCCTaHOBUWTEIbHbIE YPAaBHEHUS] METOAOM 3MIeKTPOHHOro 6anaHca NPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; INP2; NP9
40 BellecTBa MONEKYNsIPHOrO M HEMOJEKYMSPHOrO CTPOEHWsl. 3akoH MOCTOSIHCTBA COCTaBa JPaB1, 11PaB2, 11P3aB3, P34, JIPasS; MPca1,
' BelyecTsa. MPcn2, MPca3, MPca4, MPca5, MPca6, MPca?;
nP5
a1 Tunbl KpUCTaANNNYECKNX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT TUMNA KpUCTannyeckom NPans1, NTPanB2, NIPaHB3, J1PawHB4, NIPAHBS;
' PELUETKM. MPpu1, MPpu2, MPpu3, MPpu4, MPpu5; MP2;
P8
42. lMpakmu4eckoe 3aHsimue NoHATNE O AUCNEPCHbIX cucTeMax. VICTUHHbIE 1 KonnongHble J1Pre1, JIPre2, J1Pre3, IPre4, J1Pre5, J1Prse6,
pacTBopbl. MaccoBast Jons BellecTBa B pacTBope. NPre7; MPca1, MPca2, MPca3, MPca4, MPcab,
MPcpn6, MPca7; NP6
43. Mpakmu4eckoe 3aHamue Knaccugukaums HeopraHuyeckux coeguHeHui. HomeHknaTypa NPpawxe1, NPaHBe2, NTPAHB3, NTPaHB4, NIPAHBS;
HeopraHMYyecknx BeLLEeCTB. MPo1, MPo2, MPo3, MPo4, MPo5; NP1
44, lMpakmu4yeckoe 3aHssmue [eHeTUYecKasl CBA3b HEOPraHMYeCKUX BELLECTB, NpuMHaanexawmnx JIPunn1, NMPunn2, JIPuHN3; MP6na1, MP6na2,
K pasnvnyHbIM Kraccam. MP6na3, MP6nia4 MP6na5, MP6nas; NP6,
45 lMpakmu4eckoe 3aHssmue XuMmudeckas peakuusi. Knaccndpukaums XMMUYECKUX peakunin B NPre1, NPre2, 11IPre3, J1IPre4, J1Prs5, J1Prs6,
HeopraHM4Yeckomn 1 opraHNYeckon XUMUW. nPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7; MP2; NP9
46. 3aKoH COXpaHeHWsi MacCbl BELLECTB, 3aKOH COXPaHeHUsi U NpeBPaLLEHNs SHEPrUW Npwu NPuxn1, NPuHN2, NPuHN3; MPGnat, MP6na2,
XUMUYECKUX peaKLmsax MP6na3, MP6ng4 MP6na5, MP6ona6; NP6,
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47. CkopocCTb peakuuu, e€ 3aBMCUMOCTb OT pasfnyHbIX hakTopoB. O6paTumMble peakumu. NPuHn1, NPuHN2, MPUHN3; MP6ra1, MP6na2,
MP6na3, MPona4, MP6na5, MP6ona6; NP6
48. XuMmunyeckoe paBHoBecue. PakTopbl, BAMSAKOLWME HA COCTOSHUE XMMMWUYECKOTO PaBHOBECUS. JIPauB1, JIPauB2, JIPOHB3, JIPOHB4, JIPOHBS;
MpuHumn Jle WWatenbe. MPpu1, MPpu2, MPpu3, MPpu4, MPpn5; MNP2;
P8
49. OnekTponuTtnyeckass guccoumaums. CunbHble u criabble anekTponuTbl. Cpeda BOAHbIX NPpaxe1, NPaHBe2, NTPAHB3, NTPaHB4, NPAHBS;
pacTBOPOB BELLECTB: KUCMNas, HelTpanbHas, WernoJHas. MPo1, MPo2, MPo3, MPo4, MPo5; TP1
lpakmu4eckoe 3aHsimue OKcnepuMeHTarnbHble MeTodbl WM3YyYeHUsl BELLECTB M UX NPas1, JTPsB2, J1IP3B3, J1Pa84, J1Pas5; MPca1,
npespaLleHunii: aeMoHcTpaums  Tabnuy  «[Mepuoanyeckas cuctema XUMUYECKMX MPca2, MPca3, MPca4, MPcas, MPcag, MPca?;
50 anemeHtoB [.. MeHgeneesa», u3yyeHne  mopgenemn KpUCTanInyeckmx PeLLETOK, MPs
' HabniogeHne W onuMcaHWe [AEeMOHCTPALMOHHBbIX W nabopaTopHbIX OMNbITOB (pasnoXeHue
nepokcuaa Bogopoaa B NpUCYTCTBUM KaTanusaTopa, onpefeneHne cpeabl pacTBOPOB BELLECTB
C TMOMOLLBI YHMBEPCANbHOTO WHAMKATOPa, peakuuM MWOHHOro obmeHa), npoBefeHue
npakTuyeckon paboTbl «BrnmaHme pasnuyHbIX PakTopoB HA CKOPOCTb XMMUYECKON peakumnm».
51 lNpakmu4yeckoe 3aHssimue PacuyéTHble 3agayun. Pacyétbl No ypaBHEHUSM XMMUYECKMX peaKumin, NPre1, NPre2, NPre3, NPre4, IIPra5, J1Pre6,
: B TOM YuMCIe TEPMOXMMUYECKNE PacYEThl, PACUEThl C UCMOMb30BaHNEM MOHATUS «MaccoBas Oons nPre7; MPca1, MPca2, MPca3, MPcad, MPcab,
BELLECTBaY. MPca6, MPca7; NP6
Paspen 8. HeopraHn4yeckasa xumwus.
52. HemeTtannsl. lNMonoxeHne HemeTannos B Neprnoanyeckon cucrteme xmmmndeckmx anemeHtos [.U. NPre1, NPre2, N1Pre3, NPre4, J1Pre5, NPrs6,
MeHoeneeBa n 0CO6eHHOCTU CTPOEHUSI aTOMOB. nPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
MPco7, MP2; MP9
53. ®usnyeckne ceoricTBa HemeTannoB. AnNOTPONMSA HEeMeTannoB (Ha npuMepe  KUcnopoAa, NPpnxe1, IPaHB2, 1IPAHB3, TTIPAHB4, IIPAHBS;
cepbl, occhopa 1 yrnepoaa). MPo1, MPo2, MPo3, MPo4, MPo5; NP1
54 lMpakmu4eckoe 3aHamMue X/MUYeCKne CBOMCTBA BaXHeWLNX HemeTarnsos (ranoreHos, cephbl, NPaB1, NIPaB2, IIPaB3, I1PaB4, JIPaBS; MPcal,
' asoTa, dpocdopa, yrnepoaa U KpemHUsl) U WX COeOMHEHWiA (OKCMAOB, KMCNOpOAcoAepKalimx MPcg2, MPca3, MPca4, MPcaS, MPca6, MPca7,
KWUCIOT, BOAOPOAHBLIX COEANHEHUIA). MP5
55 MNpumeHeHne BaXXHENLLMX HEMETAsoB U UX COeAMHEHUN. JNTIPanB1, NIPAHB2, JTIPAHB3, JTIPAHB4, NNPAHBS;
' MeTannbl. MonoxeHve meTannoB B eproanMyeckon cucTeMe XMMUYECKUX anemeHTos .M. MPpu1, MPpu2, MPpu3, MPpu4, MPpu5; MP2;
MeHaeneesa. rnPs
56. OcCOBGEHHOCTN CTPOEHMS 3NEKTPOHHbIX 0bonoyek atomoB MeTannoB. OOwwue dumsmyeckue JIPone1, IIPaxB2, JIPaHe3, J1IPaHB4, JIPAHBS;
cBoiicTBa MeTannos. Crnnasbl MeTanmnos. dNeKTPOXMMUYECKUI PSA HANPshKeHWA MeTanmnos. MPo1, MPo2, MPo3, MPo4, MPo5; NP1
57. lMpakmu4eckoe 3aHsimue  XMMWYECKME CBOWCTBA BaXHEMLWWX MeTannoB (HaTpui, Kanum, NPpxe1, NPAHB2, 1IPAHB3, TTPAHB4, NIPAHBS;
KanbLuiA, MarHuin, antoMUHWIA, LIMHK, XPOM, XKerneso, Mefib) U X COeAMHEHWA. Mggm' MPpu2, MPpu3, MPpud, MPpu5; NP2;
OkcnepvMeHTanbHble MeToAbl M3YyYeHMs BELECTB M UX MNPEBPALLEHUA: M3yYeHUe KOImeKumm IPre1, NPre2, NPre3, J1Pre4, J1Prse5, J1Prs6,
58. «MeTtannbl ¥ cnnaebl», 00pa3LOB HEMETaNnoB, peLlleHMe SKCMepMMEHTanbHbIX 3ajaud, JIPre7; MPco1, MPco2, MPco4, MPco5, MPcob,
HabnogeHne M onucaHve [OEeMOHCTPaUMOHHBIX W NabopaTopHbIX OMbITOB (B3aMMoZencTBue MPco7; MP2; MP9
rMapokcmaa antoMUHUSI C pacTBOpPaMu KUCIOT U LWenoYel, Ka4eCcTBEHHbIE peakumm Ha KaTUOHbI
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MEeTasnoB).

lMpakmu4eckoe 3aHsimue PacyéTHble 3agayn. PacyéTbl Macchl BellecTBa UM o6bEmMa rasos no

NPpHBe1, NPoHB2, JIPanB3, JIPane4, JIPOHBS;
MPo1, MPo2, MPo3, MPo4, MPo5; NP1

59. M3BECTHOMY KOMMYECTBY BeLLECTBA, Macce WM OOBbEMY OAHOMO M3 YYacTBYIOLUMX B peakuun 5
BELLECTB, pacyéTtbl Macchbl (06bEMa, KONMYecTBa BELLECTBA) NPOAYKTOB peakuun, ecnn OaHO 13
BELLECTB UMEET NPUMECH.
Paszgen 9. Xumusa N xxusHb 2
Ponb xumum B obOecnevyeHun 3SKONMOrMYecKon, 3IHepreTMyeckon M nuueBon OesonacHocTH, NPaB1, JIPaB2, [1PaB3, J1Pas4, J1Pas5; MPca1,
60. pasBUTUM MeauLUHbI. [OHATME 0 HayYHbIX METOAAX NMO3HAHWUS BELLECTB U XMMUYECKUX peakLuii. 1 MEE&Z MPca3, MPca4, MPca5, MPca6, MPca7;
MpencTtaBneHnss 06 0OOLWIMX HayYHbIX MPUHUUMNAX MPOMBILISIEHHOIO MONyYeHMs BaXKHEMLINX J1Pre1, JIPre2, J1Pre3, J1Pre4, I1Pres, JIPre6,
61. BELLEeCTB. 1 JIPre7; MPcg1, MPca2, MPca3, MPca4, MPcab,
MPcg6, MPca7; NP6
CamocmosimenbHasi paboma oby4yarowjuxcst Yenosek B Mype BELLECTB 1 MaTepUanoB: BaXHeNLLne NPre1, NPre2, NPre3, I1Pre4, NPre5, JIPrs6,
CTpouUTEnbHble MaTepuarbl, KOHCTPYKLMOHHbIE MaTepuarbl, Kpacku, CTEKNOo, KepaMmuka, Mmatepuanb! Ans 4 JIPre7; MPco1, MPco2, MPco4, MPco5, MPco6,
3NEKTPOHUKW, HAHOMaTepuarbl, OpraHMyeckme n MuHeparnbHble yaobpeHus. MPco7; MP2; MP9
XMusi 1 300poBbE YenoBeKa: NpaBuna UCMosb30BaHNs NeKapCTBEHHbIX NpenapaToB, NpaBuna
6e30MacHOro  MCnonb3oBaHWA npenapaToB  ObITOBOW XUMWUM B MOBCEAHEBHOM KU3HW.
KoHcynbmauyuu 4
MpomexyTo4yHasa aTTecTauusa (KOHTporbHasa paboTa)
Bcero 3a cemecTtp 54
Bcero 86
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5. TPEBOBAHUA K YCNTOBUAM PEAJIU3ALIAN NMPOIPAMMBI

5.1. OnAa peanu3auMu nporpaMmmbl Y4YeOGHOro npegmeTa [AOMXKHbI ObITb MNPeAyCMOTPEHbI
cnegymowme cneuunanbHble NOMELLEHUA:

KabuHeT «xmmumny, ocHalleHHbIn 06opyaoBaHNEM:

CTon y4yeHn4eCckuin, perynmpyemoii no BbICOTE;

CTyn yYyeHn4eckuin, perynmpyemsivi no BbICOTE;

Cton nabopaTopHbIi 4EMOHCTPALMOHHBIV (C 3aLUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM MOKPLITUEM,
pPaKOBUHOW, MOABOLKON N OTBEAEHWEM BOAbl, CAHTEXHUKOWN, 3MEKTPUYECKUMU PO3ETKaMK, aBToMaTamu
aBapUNHOIO OTKITIOYEHNS TOKA);

Cton nabopaTopHbI AEMOHCTPALMOHHBIN C HAACTPOMKOM (C 3aLUMTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
NMOKPbITUEM);

CTon ¢ AwmkamMmm gns XpaHeHus/Tymoon;

[ocka;

Wkad ana xpaHeHns Tabnuuy 1 nnakaTos

TexHudeckne cpeacTBa: OrHeTywuTenb, (AuMnyapT €  MarHUTHO-MapKepHOW [OCKOW, LTaTuB
OEMOHCTPALNOHHBIN

MnaHWweTHbIA KOMNbIOTEP (NUUEH3MOHHOE MnporpaMmHoe obecneyeHne, obpa3oBaTerbHbIA KOHTEHT,
cucTemMa 3awuTbl OT BPEeAOHOCHOW MHpopmMauum)

[eMoHCTpaUMOoHHbIe y4eOHO-HarnsigHble Nocodus: KOMNNEKT KONG AeMOHCTPALMOHHBIX, HAabop Npobok
pe3nHOBbLIX, Npobupka Biopua, npobupka ABYXKONEHHas, COEAMHUTENb CTEKNSHHbIWA, 3aXMM BUHTOBOW,
LWUMaHr CUIIMKOHOBbLIA, KOMMMEKT CTEKMNSAHHOW nocydbl Ha wnudax AeMOHCTPALUMOHHBIN, KOMMIEKT
MEPHbIX KONO, KOMMMAEKT MEPHbIX LIUMMHOPOB NNacTUKOBbIX

5.2. UHcbopmaumoHHOe obecneyeHne peanusauum NporpaMmmbl
5.2.1. YyebHas nutepaTtypa

OcHoBHas nutepaTypa

1. Pypautuc I'. E. Xumns. BaszoBbin ypoBeHb. YuebHuk ana CMNO / IT.E. PygsuTtuc, ®©.I'. denbamaH. -
Mocksa: MpoceeLleHue, 2025. - 336 c. - ISBN 978-5-09-124954-5. - URL:
https://ibooks.ru/bookshelf/398550/reading - TekCT: aNEKTPOHHbIN.

2. Papeukmn A. M. Xumwnsa. basoBbii ypoBeHb. TpeHWPOBOYHbIE M MPOBEPOYHbIe paboTbl. / A.M.
Papeukmn. - Mockea: [lpocsewieHne, 2025. - 79 c¢. - ISBN 978-5-09-124962-0. - URL:
https://ibooks.ru/bookshelf/398549/reading - TekcCT: 9NEeKTPOHHbIN.

OononHutenbHasa nutepaTtypa

1. AxmepoBa T. N. Xumus: ydebHoe nocobue ans CMO / T.U. Axmeposa. - Mocksa: Poccuiickun
rocyapCTBeHHbIV YyHMBepcuTeT npasocyams, 2023. - 192 c. - ISBN 978-5-00209-042-6. - URL:
https://ibooks.ru/bookshelf/391240/reading - TeKCT: 3NEKTPOHHbIN.

2. Bonocoea E. B. AHanutnyeckas xumuns: nabopaTtopHbii npaktukyMm / E.B. Bonocosa, A.H. Wuvnyns,
E.B. MNawkosa, FO.A. BesrnHa, H.H. nasyHoBa. - CtaBpononb: CTaBpononbCKUM rocyaapCTBEHHbIN
arpapHbii  yHuBepcuter (AFPYC), 2022. - 52 ¢ - |ISBN Stgau 23 02. - URL:
https://ibooks.ru/bookshelf/389578/reading - TekcCT: 9NEKTPOHHbIN.

3. DertapoBa A. A. Xumus. MNpaktukym: y4eb. nocobue / A.A. Oertaposa, C.A. Mopos. - Muxck: PUMO,
2023. - 183 c. - ISBN 978-985-895-079-8. - URL: https://ibooks.ru/bookshelf/397431/reading - TekcT:
ANEKTPOHHBIN.

5.2.2. OneKkTpoHHbIe obpa3oBaTenibHble pecypcbl

1. http://www.chemnet.ru - Cant «Xmumundeckasa nHpopmaumoHHast ceTb» xumdaka MY
2. http://him.1september.ru - NMpegmeTHas konnekunsa « XumMmnsa»

3. http://www.hemi.nsu.ru/ OCHOBbI XMUM: 3NEKTPOHHBLIN Y4EBOHNK

4. https://him.1sept.ru/urok/ « nay Ha ypok xummmy» (CainT raseTbl «[lepBoe CeHTA0psA»)
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5.3 TpeboBaHus K negarorM4eckum paboTHUKam

TpeboBaHua Kk kBanudumkaumn. Beicliee npodeccuoHanbHoe o6pas3oBaHMe WM cpegHee
npodeccuoHansHoe obpasoBaHMe Mo HanpasreHuno nogrotoskm "ObGpasoBaHMe U negarornka” wnu B
obracTtn, CooTBETCTBYIOLLEN MpenogaBaeMoMy npegMeTy, 6e3 npeabsBreHns TpeboBaHMi K CTaxy
paboTbl nMOO Bbicllee MpodeccuoHansHoe obpa3oBaHve WM cpegHee MpodeccnoHanbHoe
obpasoBaHMe 1 JoNoNHUTENbHOE NpodeccMoHanbHoe 0bpasoBaHme No HanpaBnNeHUo 4eATENbHOCTU B
obpasoBaTtenbHOM yupexaeHun 6e3 npegbasneHns TpeboBaHun K ctaxy paboThbl.
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