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IHosicHuTEIbLHAA 3aNIMCKA

[IporpaMMa 1O XMMHHM Ha ypOBHE CpemHEro oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS (emepasibHOM 00pa30BaTENIbHONW MPOrPaMMBI CPEIHETO
obmero o6Opazoanust (POII COO), mpencraBieHHbIX B DenepaqbHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuenuuu npernonaBaHusi ydeOHOro IpenMera
«Xumuss» B 00pazoBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, pean3yromux
OCHOBHBIE 00pa30BaTebHBIC MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHS
BocnuTanust B Poccuiickoii ®enepanuu Ha nepuon a0 2025 roxma» (Pacmopsbkenue
ITpaBurensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY TOIXOMOB K pa3paboTKe MPOrpaMMbl O XUMHHU, K OINPEICIICHUI0 OOIIeH
CTpareru oOy4eHHs, BOCIIUTAHUS M PA3BUTHs OOy4alOMIMXCA CPEACTBaMHU y4eOHOTO IpeaMeTa
«Xumusi» aas 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIENTYaJIbHbBIE TMOJOKEHUS
®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIEJICH, COAEpIKaHUs, pEe3yJIbTaToB OOYyYEeHHsS U
TpeOOBaHUIl K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB. B COOTBETCTBHM C TaHHBIMH MOJOKEHUSIMU
nporpamMMa Mo XumuM (0a30BbI YPOBEHb) Ha YPOBHE CpEIHEro oOImero ooOpa3oBaHUS:
yCTaHaBIUBaeT o00s3aTeibHOEC (MHBApUMAHTHOE) TMPEIMETHOE COACP)KAHHE, OIpEaesseT
KOJIMYECTBEHHBIC M KAa4YECTBEHHBIC €r0 XapaKTEPUCTUKH HA KAKIOM dTale W3ydeHHsl MpeaMeTa,
MpeycMaTpUBaeT TPUHIHUIBI CTPYKTYPUPOBAHUS COACPIKAHHUS W PACHPENEIICHHUS €ro Io
KJlaccaM, OCHOBHBIM pasfieflaM M TeMaM Kypca; JAaéT IMpHUMEpHOE paclpenesieHHe y4eOHBIX
YacoB MO TEMaTHYECKUM paszzesiaM, PeKOMEHAYET MPUMEPHYIO MOCIEN0BATEIbHOCTh HU3yUSHUS
OTIENBHBIX TEM Kypca C Y4YETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHU
yueOHOro mporiecca, BO3PACTHBIX o0cobeHHocTell oOywatommxcs 10-11  kmaccoB; maér
METOAMYECKYI0 HWHTEPIpETAlI0 I[elei W3y4eHHUs TMpeAMeTa Ha YpPOBHE COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CPEIHEro oOIIero oOpa3oBaHUs, COMACPIKATEIBHOM XapaKTEPUCTHKU
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOH 00pa30BaTeIbHON MPOrpamMMbl CPEIHETO
oOuiero oOpa3oBaHHs (JMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIBHOM JeSITETPHOCTH 00yYarOIIerocsi o OCBOCHUIO COACPIKaHUS TIPeIMETa.

[To Bcem Ha3BaHHBIM MO3UIIMSIM B IPOTPaMMe MO0 XUMHUH COOJIO/IEHA IPEEMCTBEHHOCTD C
denepanbHOi pabouell MporpaMMoil OCHOBHOTO oOmIero oOpa3oBaHus Mo Xumuu (amas 8—9
KJIAaCCOB 00pa30BaTeNbHBIX OpraHU3anuii, 0a30BbI YpOBEHb). XHUMHUYECKOE O0Opa3oBaHuE,
MOJy4aeMO€ BBIMYCKHUKaMH 0O0IIe00pa30BaTeIbHON OpTraHU3allid, SIBISETCS HEOTHEMIIEMOM
YacThl0 UX 00pa3oBaHHOCTH. OHO CHYXHUT 3aBEpIIAOIIMM OSTaloM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX [IEHHOCTEH, MPUCYIUX [ETOCTHON CHCTEME
XUMHYECKOTO 00pa3oBaHHs. OTH IIEHHOCTH KAacaloTCs IMO3HAHHWS 3aKOHOB TPUPOJIBL,
dbopMHpOBaHUS MHPOBO33PEHHST W OOIIEH KyIbTyphl YeNOBEKa, a TakKe OSKOJOTHUECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M MIPUPOIHOU cpeze. Peannsyercs Xxumudeckoe
o0Opa3oBaHHe OOYYaIOIIUXCS HA YPOBHE CpeaHEero odiiero oOpa3zoBaHHs CPEACTBAMH y4eOHOTO
npeaMeTa «XUMHUs», COASpkKAHUE U TTOCTPOCHHUE KOTOPOTO OMpeAeNeHbl B IpOrpaMMe Mo XUMUHU
c yuétoM crenudUKy HayKu XUMHH, €€ 3Ha4eHHs] B MO3HAHUHU TPUPOIBI U B MaTepHAIbLHOMI
JKU3HM OOIIEeCTBa, a TaKke ¢ y4éToM OOmUX IleNied U TPUHIIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeaHero obmiero oOpa3zoBanus B Poccmiickoit deneparum.
Tak, Hanmpumep, npu (HOPMHUPOBAHUH CONCPKAHUS TpeaMeTa «XHMHS» YUTEHBI CIEIYIOIINe
MOJIOKCHHUSI O CIenupuKke W 3HAYCHWW HAyKd XUMHH. XHMHS KaK O3JIEMEHT CHCTEMBI
€CTECTBEHHBIX HayK HWTpaeT 0CcOoOyl0 pOJbh B COBPEMEHHOW NWBWIIM3AIAW, B CO3JAHWH HOBOM



0a3pl MarepualbHON KyabTypbl. OHa BHOCHUT CBOM BKJIaa B (OPMHUpPOBAHUE PAIMOHAIBHOTO
HAyYHOT'O MBIIIJICHHS, B CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPY)KAIOIIeM MHpE Kak O
€IMHCTBE TMPHUPOABI M YEJIOBEKa, KOTopoe (opMupyercs B XHMHUU Ha OCHOBE IMOHMMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHpa, OCO3HAHMUS B3aUMOCBSI3U MEXIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMHU O0JIACTSIMHU IIPUMEHEHMUS.

TecHO B3aMMOIEHCTBYS C€ JpYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs cTaja
HEOThEMJIEMOM 4YacThbl0 MHUPOBOW KYIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO Tpyaa M
AKHU3HU KaXJI0ro wieHa oduiectsa. CoBpeMeHHasi XMMHUsl KaK HayKa CO3MJareibHas, Kak Hayka
BBICOKMX TEXHOJIOI'MH HaIpaBieHa Ha pelleHHe NI0OANbHBIX MPOOJIEeM YCTOHUMBOIO pa3BUTHUS
YeII0OBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIICBON, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI
310pPOBBSL.

B cootBercTBHM ¢ OOMIMMHU LEISIMH W NPUHIUIAMH CPEJHEro OoO0Iero oopa3oBaHUs
conepxanue npeamMera «Xumus» (10—11 knaccsl, 6a30BbIi ypOBEHb U3YUYE€HHsI) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYIBTYPHYIO IMOJArOTOBKY OOYYaroIUXCsi, HEOOXOAMMYIO UM JJs
BbIpa0OTKM MHMPOBO33PEHUYECKMX OpPUEHTHPOB, YCIELIHOIO BKIIIOYEHUS B JKU3Hb COLMYMA,
IPOJIOJDKEHUS] 00pa30BaHUs B PA3JIMYHBIX OOJIACTSIX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.
CocrapnsiomMMu peamera «XUMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckasl XUMUsS» U
«O01mas 1 HeopraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJICPIKAHUSI KOTOPBIX SIBIISFOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHUM 110 HEOPTaHUYECKOW XMMHH (C BKJIFOUYEHUEM 3HAHUM U3
oOuieil XuMUM) U OpraHuyeckod Xumuu. PopMHpOBaHHE JAaHHOW CHCTEMbl 3HAHUU IpU
U3YyYEHUU TpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pas3usl BELECTB
Ha OCHOBE OOIIMX IMOHATHUH, 3aKOHOB U Teopuil Xumuu. CTpyKTypa COJEpXkaHUs KypCOB —
«Opranuueckas xumus» 1 «O01as 1 HeopraHuyeckast XuMus» chopMUpOBaHa B IpOrpaMme 110
XMMHUH Ha OCHOBE CHCTEMHOIO IOAXO/Ja K H3Y4YEHHI0 y4yeOHOro marepuaina M oOycCIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMH Ha ONpPENeNIEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKOll XHMMHHU BEUIECTBAa PAacCMaTpUBAIOTCS HAa YPOBHE KJIACCHMYECKOMN
TEOpUU CTPOEHHUS OpPraHMYECKUX COEAMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX U
ANIEKTPOHHBIX MPEACTaBICHUM O cTpoeHuM BemiecTB. CBeneHuss o0 H3ydaeMbIX B Kypce
BEIIECTBaX JAlOTCAd B Pa3BUTUU — OT YIVIEBOAOPOIOB JO CIOXKHBIX OMOJIOIMYECKH aKTHUBHBIX
coequHeHU. B Kypce opraHrueckoil XMMHUH IMOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs I€pBOHAYAIbHbIE IPEICTABICHUS O XUMHMYECKOH CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O
xuMuyeckoil peakiuu. ITog HOBBIM yIIoM 3peHus B mpeaMere «XuMHs» 0a30BOr0 ypOBHs
paccMaTpuBaeTCs HM3y4eHHbI Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs TEOPETUYECKHt
Marepuasl U (aKTOJOTMYECKHE CBEIEHUS O BEIlecTBaX M XHMHUYECKOM peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmiass ¥ HeopraHuyeckas XHUMHsS» OOydarolUMCsl MPEeAoCTaBIsAETCS
BO3MOXKHOCTb OCO3HaThb 3HAau€HUE MEPUOANYECKOTO 3aKOoHAa C OOIIETEOPETUYECKUX U
METOAOJIOTMYECKUX MO3UIINN, ITy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIHM 3TOro 3aKoHa
— oT oboOmaronieil 10 oObsCHA0OLIEH W mnporHosupymoueil. Enunas cucrema 3HaHUM 0
BOXHEHMIINX BELIECTBAX, UX COCTaBE, CTPOCHMM, CBOMCTBAX M IPUMEHEHHHM, a TaKXKe O
XUMHUYECKUX PEaKLUsAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAaHUs JOIOJIHAETCA B Kypcax
10 u 11 xnaccoB anemMeHTaMM COJEP/KaHUSA, UMEIOIUMHU KYIbTypOJIOTUYECKUN U NPUKIAJIHON
XapakTep. JTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHH C JIPYTMMH HayKaMH,
packpbIBalOT €€ pojib B TIO3HABATEIbHOW W MPAKTHYECKOM JEATENIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCHUTAHUIO YB@)KEHHS K IMPOLECCYy TBOpPUYECTBA B OOJIACTH TEOPUU U
MPAKTUYECKUX MPUIIOKEHUH XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCSI B OOILECTBEHHO



U JIMYHOCTHO 3HAYMMBIX IMpoOJieMax, CBSA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBAThH
UHGOPMAIIMIO U TPUMEHATh €€ /Jisl TIOTOJIHEHWS 3HAHWUW, PEUICHHS HWHTEUICKTYyadbHBIX U
HKCTIEPUMEHTAIBHBIX HCCIE0BATEIBCKUX 3a/1ad.

B umenom conepxanue y4deOHOro mnpeamera «XUMHUS» ITaHHOTO YPOBHS H3Yy4eHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOLIMXCS MHUPOBO33PEHUYECKOM OCHOBBI ISt
noHUMaHusg (uI0cOPCKUX HJEH, TaKUX KakK: MarepHalibHOE €JUHCTBO HEOPTaHUYECKOro H
OpraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HMX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh MPUPOAHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUsl MPOTUBOPEUHI MEXITy
HOBBIMU (DaKTaMH U TEOPETHUECKHUMH IPEIIOCHhUIKAMH, OCO3HAHUE POJIM XMMHU B PELICHUU
HKOJIOTUYECKHUX MPOoOJeM, a Takxke mpobieM cOepekeHus: IHEPreTUHYECKHX PECYpCOB, CHIPbSA,
CO3JIaHMsI HOBBIX TEXHOJIOTHI M MarepuaioB. B 1uiane pemeHus 3a1ad BOCIIUTAHUS, PAa3BUTHS U
COLMANM3alMU OOYYAIOUIMXCSl MPHUHATHIE MPOTPAMMOM MO XUMHH IOAXOABI K OIpPEIeICHUI0
COIEp)KaHUSI M MOCTPOCHUS TpeAMeTa IpeaycMarpuBaoT (HOPMHPOBAHUE YHHBEPCAIBHBIX
y4eOHBIX JIEHCTBUHM, HMMEIOUMX 0a30BO€ 3HAYEHUE JUIS PA3JIUYHBIX BHJIOB JIEATEIbHOCTH!
pemieHuss mpoOjeM, TOWCKa, aHajau3a W o0paboTku uHpOpMaIuu, HEOOXOAUMBIX IS
NpPUOOpPETEHUsI OIbITa MPAKTHUYECKOM W MCCIEA0BaTeNbCKOM JEeSTeNbHOCTH, 3aHUMAOIIEi
Ba)XHOE MECTO B IMO3HAHWU XUMHHU. B mpakTuke npenogaBaHusi XMMHUU KaK Ha YpOBHE OCHOBHOTO
oOmrero oOpa3oBaHUsl TaK M Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHUs, MPHU OIpPEACIICHUU
COZIePIKATENTbHON XapaKTePUCTUKU LEeJIel U3yYeHHS MpeIMeTa HalpaBICHUEM IepBOCTEICHHON
3HaYMMOCTHU TPAJAUIIMOHHO MPHU3HAETCS (GOPMUPOBAHME OCHOB XMMHUYECKOW HAyKH Kak 001acTh
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JESTEIHHOCTH YEIOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUs TakoW WOAXOH K
OTIpEICTICHUIO IIeNiel M3Y4YeHHs MpeIMeTa SBISIeTCs] BIOJNHE omnpaBAaHHbIM. COITIaCHO JaHHOM
TOYKE 3pEHUs IMIaBHBIMU IIeNIIMU M3y4YeHHsI peameTa «Xumus» Ha 6a3oBoM ypoBHe (10-11 ki1.)
ABISAIOTCA: (POPMHUPOBAHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEW COCTaBISIOIICH
€CTECTBEHHO-HAYYHOH KapTUHBI MHpPA, B OCHOBE KOTOpPOM JeKaT KIIOUYEBbIE TMOHSATHUS,
(dyHIaMeHTaTbHBIE 3aKOHBI U TEOPHH XUMHH, OCBOSHHE S3bIKa HAyKH, YCBOGHHE M IMOHMMaHHE
CYIIHOCTH JTOCTYITHBIX 0000IIEHHIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHEN
WX Pa3BUTHs U CTAHOBJICHUS; (HOPMHUPOBAHME M PA3BUTHE TPEICTABICHUI O HayYHBIX METOIAx
MO3HAHUSI BEIIECTB M XHWMHUYECKHX pEakUuil, HEOOXOAWMBIX IS TPUOOPETEHHS YMEHUH
OpPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMHUYECKHUX SIBICHHM, UMEIOIIUX MECTO B IMPHUpPOIE, B
NPAaKTUYECKOW U TIOBCEIHEBHOW JKM3HM; pPa3BUTHE YMEHHUH M CHOCOOOB JIEATENBHOCTH,
CBSI3aHHBIX C HAOJIIOIEHUEM U O0BSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOJIIOIEHUEM TTPABHIT
6e3omacHoro obpaileHust ¢ BemiecTBaMu. Hapsiny ¢ 3THM cojepikarelibHasi XapaKTepUCTHKa
Hened W 3a7a4 U3ydeHWs MpeAMeTa B MporpamMMe M0 XWMHUHM YTOYHEHa M CKOPPEKTUPOBaHA B
cooTBeTcTBUM PenepanibHasg padodast mporpamma | Xumus. 10—11 knaccsl (6a30Bblii ypoBEHb) 7
C HOBBIMH TIPUOPUTETAMHU B CHCTEME CpeHero obmiero oopasoBanus. CerogHs B MpenogaBaHuH
XUMHU B OOJIBIIEH CTETIEHW OTHAETCS MPEANOYTEHHUE MPAKTHUECKONH KOMITOHEHTE COICpKAHUS
oOy4yeHusi, OpUEHTHPOBAHHOW HAa  TOATOTOBKY  BBIMIYCKHHKa  00IIe00pa3zoBaTeNbHON
OpraHu3aliy, BIAJACIONIEr0 He HAO0OpOM 3HAHMHU, a (PYHKIIMOHAJIBHOW T'PAaMOTHOCTHIO, TO €CTh
croco0amMy ¥ yMEHUSMU aKTHBHOTO TIONYYCHHS 3HAaHWW W MPUMEHEHHUS UX B PEATbHOMN KHU3HU
JUTSL peIIeHHs] TMPAKTUYECKUX 3a7ad. B JTOH CBA3M mNpu U3yUYeHUU MpeaMeTa «XUMHUSD»
JOMUHHPYIOIIEe 3HAaYeHUE PUOOPETAIOT TaKHUe eNTN U 3a/1a9H, KaK: aJanTanus 00yJaronuxcs K
YCIIOBHSIM JIMHAMHUYHO DPAa3BHBAIOMIETOCS MHUpPA, (POPMHUPOBAHHWE HHTELICKTYAJIBHO DPa3BHUTOM
JMYHOCTH, TOTOBOW K C€aMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHHOMY MPHHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIICCTBAMH U HX



npuMeHeHneM; GOpMUPOBAHUE y OOYJAFOIITMXCS KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHITHH),
MMEIOIINX YHUBEPCATbHOE 3HAUYCHUE TSl Pa3IMYHBIX BUIOB JIEATEIBHOCTHU: PEIICHHS MPOOIeM,
MOWCKa, aHaimm3a W 00paboTku wuHpOpMaIMK, HEOOXOMUMBIX JJisi MPUOOPETCHHS OIbBITA
JESTEIIbHOCTH, KOTOpasi 3aHUMAeT BAXHOE MECTO B TO3HAHUHM XUMHH, a TaKXe IS OICHKHU C
MO3UIUI IKOJIOTHUECKOM 0€30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX TPOIECCOB
HAa OpraHM3M 4YelOBeKa U NPUPOIHYIO Cpely; pa3BUTHE I103HABATEIbHBIX WHTEPECOB,
MHTEJJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00YJaroIMXCsl: CHIOCOOHOCTH CaMOCTOSITENILHO
npuoOpeTaTb HOBBIE 3HAHUS MO XUMHHM B COOTBETCTBUU C >KM3HEHHBIMH MNOTPEOHOCTSAMU,
MCIIOJIb30BaTh COBpPEMEHHbIE HH(POPMAaLIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA M aHallu3a y4eOHOU U
HAYYHONIOMYJISIPHOH WH(MOPMAIUU XHUMHYECKOTO CONEpKaHus, (POPMHpPOBAHWE W PA3BUTHE Y
00YyJarOIINXCsl aCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHUS, HaOII0AaTeTbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHHU U
MPOBEACHAM XWMUYECKOTO SKCIIEPHUMEHTA; BOCIHTAHHE Yy OOydJaromuxcs YOSKIEHHOCTH B
TYMaHUCTHYECKOI HaIpaBIEHHOCTH XUMHH, €€ BaXKHOM POJIM B PELICHUH ITI00ATbHBIX MPoOiieM
paIoOHaIBLHOTO TPUPOIOIONIB30BaHUS, MOMOIHEHUS YHEPTETUYECKUX PECYPCOB U COXpPaHEHUs
MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOMUMOCTH OEpeKHOTO OTHOIICHHS] K MPHUPOIE U
CBOEMY 3/I0pPOBbIO, a TaKKe MPHUOOPETEHUs! OMbITAa WCIOJIb30BAHUA MOITYYCHHBIX 3HAHUMN Jis
MIPUHSITHS TPAMOTHBIX PEIICHUI B CUTYAIHSIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSIMH.

enn m 3amaum u3ydeHUs npeaMera «XUMES) TOTYYHIN MOIPOOHYI0 METOIUYECKYIO
uHTEepIpeTanuio B pazgene «l[lmanmpyeMbie pe3yabTaThl OCBOCHHUS IMPOTPaMMBI 10 XUMHH,
Onmaromapst ueMy oOecredeHo YETKOe MPEICTABICHWE O TOM, KaKHe 3HAHHUS M YMEHHUS HUMEIOT
IpsIMO€ OTHOIIEGHHE K peaju3aluu KOHKpPETHOW 1enu. B ydueOHOM TIutaHe cpemHero ooiero
oOpa3oBanusi mpeaMeT «XHUMHsS» 0a30BOTO0 YpPOBHS BXOAUT B COCTaB IMPEIMETHOM 00JacTu
«EcrecTBeHHO - HayuHbIe MpeAMETh». OO0IIee YMCIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4EHUS
xuMuu — 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio).



Conep:xanne o0yueHunst

Teopernyeckue OCHOBBI OpraHmyeckod xumuu IIpenMer opraHu4eckod XuUMHUM: €€
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYEHHE B IOJYyYEHUH HOBBIX BELIECTB M MarepuajoB. Teopus
CTpOEHUS OpraHnyeckux coequHenuit A.M. Bytieposa, €€ ocHoBHbIE NI0J10KeHUS. CTPYKTYpHbIE
(dopmynbl opraHudeckux BemecTB. [omonorus, nzomepus. XUMU4ecKas CBA3b B OPraHUYECKHX
COCIMHEHUSX — OMHAPHBIE U KpaTHbIe cBsA3H. [Ipencrapinenne o KiacCupUKauu OpraHnIeCKUX
BemiecTB. HoMmeHkiaTypa OpraHm4eckuX COEJUHEHHUI (CucTeMaruyeckas) U TpHUBHAJIbHbBIE
HAa3BaHMS BKHEHILNX MPEACTABUTEIECH KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl U3YYEHUS BELIECTB U UX NpeBpaiieHnii O3HaKOMIIEHHUE C
o0Opa3laMu OpraHMYecKHUX BEUIECTB M MaTepualaMd Ha UX OCHOBE, MOJEIMPOBAHHME MOJIEKYI
OpPraHMYeCKHX BEIIECTB, HAOMIONEHHE M ONHCAHUE JIEMOHCTPALMOHHBIX ONBITOB II0
NPEBPAIICHUIO OPraHMYECKUX BEILECTB IPU HArpeBaHuM (IUIaBJICHHE, OOYIIIMBAaHUE U TOPEHHE).
VYrineBopopoabl AJIKaHbI: COCTaB M CTPOEHUE, TIOMOJOTMYEeCKMH psn. Meran u 3rtaH —
NPOCTEUIINE TMPEJCTABUTENHN aJKaHOB: (U3WYECKHE W XHMHYECKHE CBOMCTBa (peakuuu
3aMeIleHUs] U TOPEHUs ), HaX0XKACHUE B IPUPOJE, OJYyUCHHUE U IPUMEHEHHE. AJIKEHbI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKUN PA. DTWIEH U MPOIUJIEH — NPOCTEUIINE IPEACTABUTEIN AJIKEHOB!
du3nueckue U XUMHUYECKUE CBOWCTBA (peakUy THAPUPOBaHUs, FaJIOT€eHUPOBAaHUs, THpaTalluy,
OKHMCIICHMsI M TOJIMMEpU3aluu), IOJydyeHUe W IpHUMEHeHHe. AJkaaueHsl: OyragueH-1,3 u
MeTWIOyTaaueH-1,3: cTpoeHue, BaKHEHIIINEG XUMUYSCKUE CBOMCTBA (PEaKIIHsl TOJIMMEPH3AIHIH ).
[Tony4yeHne CHHTETHUYECKOTO KaydyKa M pEe3WHBI. AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUHN psAl. ALIETUIEH — MNPOCTEUIINN NPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE,
¢uznyeckre U XUMUYECKUE CBOMCTBA (PEeaKIMU THIPUPOBAHUS, TaIOTEHUPOBAHUS, THpaTalluy,
ropeHus), MOJy4YeHHEe M TpHMeHeHHe. ApeHbl. beH3o0m: cocrtaB, cTpoeHue, (u3nyecKkue u
XMMHUYECKUE CBOMCTBA (PEaKIMU TajJOreHUPOBaHUS U HUTPOBAHMS), TOy4YCHUE U ITPUMEHEHHE.
Toxyon: cocraB, cTpoeHue, (pu3nYeckue 1 XMMUYECKHE CBOMCTBA (PEeaKIMK rajloreHUpOBaHus U
HUTPOBaHUs), NOJYyYEHHE M NPUMEHEHHE. TOKCMYHOCTh apeHOB. [eHeTHdeckasl CBA3b MEXIY
YIJIEBOIOPOIaMH, NMPUHAMIEKAIUMU K pa3IMuHbIM KiaccaMm. KypcHBOM B TEKCTE BBIIEICHBI
AIIEMEHTHI COoZlepKaHus Y4eOHOTo MarepHalia, KOTOpble N3y4aloTcs B O3HAKOMHUTENIbHOM IUIaHE U
HE BKJIIOYAIOTCS B COCTaB MpeAMeTHbIX pe3ynbTaToB ocBoeHus POII COO Ha 6a30BoM ypoBHE.
[TpupoaHble HCTOYHUKH YIIeBoAopoaoB. [IpuponHblii ra3 u nonytHele HedTsHbIE Ta3bl. HepTh 1
e€¢ mpoucxoxaeHue. CrocoObl mnepepabOTKU HEPTH: MNEPErOHKa, KPEKUHI (TEPMUYECKUH,
KaranuTuueckuil), mnuponu3. IlpoaykTtsl mnepepaboTku He(pTH, UX NpPUMEHEHHE B
OPOMBIIIJIEHHOCTH W B ObITy. KameHHBI yroidb M MpOAYKTHl €ro  mnepepabOTKH.
OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUS BEIIECTB M MX MpeBpameHuil O3HakoMIIeHHE C
o0Opa3laMu I1acTMace, KaydykoB U pe3uHbl, koiutekuuu «Hedtb» u «Yromawy, MopenrpoBaHue
MOJIEKYJ YIJIEBOJIOPO/IOB M TaJIOT€HONPOU3BOJIHBIX, IPOBEACHHE MPAKTHUYECKON paldoThI:
MOJyYEHHE ITUJIEHA U U3YYEHUE €ro CBOMCTB. PacuéTHble 3aaun BbluyuciaeHus o ypaBHEHHIO
XUMHYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu MO H3BECTHBIM Macce, 0O0bEMY, KOJUYECTBY OJHOIO U3 HCXOIHBIX BEIIECTB WIIU
npoaykToB peakuuu). Kucinoponcopepxkamue opranuyeckue coeauHeHust IlpenenbHbie
OJTHOATOMHBIE CIUPTHL. MeTaHON M 3TaHOJN: CTPOEHHUE, (PU3UYECKUEe U XMMHYECKHE CBOMCTBa
(peakuu C aKTUBHBIMM ~ METajUlaMH, TaJIOT€HOBOAOPOJAMH, TOpPEHHE), MpPUMEHEHHE.
Bonopoasslie cBA3u MeXAy MOJEKYIaMH CIUPTOB. JleficTBHEe MeTaHOJa U 3TAHOJIA HAa OpraHUu3M
yesioBeka. MHOroaTOMHbIE CHUPTHI. DTUICHINIMKOIb M INMILEPUH: CTpOeHHUe, (U3nyYecKue u
XUMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaYeCTBEHHAs! peaKkius Ha



MHOTOaTOMHBIE CIUPTHI). [leficTBue Ha opraHm3M uejoBeka. [IpuMeHEeHHWE TIuIeprHa |
TUICHIIMKONSA. DEHON: CTpOEHHUE MOJEKYNbl, (QHU3MUEeCKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (¢enomna. Ilpumenenue ¢eHoma. Anpneruasl u  KetoHel. Dopmanbierun,
aleTajgbAeTH: CTPOCHHE, (PHU3MUECKHEe M XUMHUYECKHME CBOMCTBAa (pEakUWU OKHUCICHUS U
BOCCTAHOBJICHUS, KaUECTBEHHbIE PEAKLMHU), IMOJyY€HUE U IPUMEHEHHE. ALIETOH: CTPOEHUE,
(bu3nyeckue U XUMHUYECKHUE CBOMCTBA (peaklUy OKHUCIIEHUS U BOCCTAHOBJICHMS), OJIY4YEHUE U
npuMeHeHne. OJIHOOCHOBHBIE MpeZe/ibHble KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas
KUCJIOTBI: CTpOEHHe, (U3UYeCKHe M XHMMHUYECKHE CBOMCTBa (cBoOiicTBa, oOuiue ais Kiacca
KUCJIOT, peakuus 3TepuduKanuu), NoiaydeHue M npumeHeHue. CTeapuHOBas M OJIEMHOBas
KHACJIOTHl KaK NPEACTABUTENM BBICIIUX KapOOHOBBIX KHCIOT. MpUIa KaK COJHM BBICHIMX
KapOOHOBBIX KHUCIIOT, UX Morolee aercTBue. CroxHble 3pUpBl KaK MPOU3BOIHBIE KapOOHOBBIX
KACHOT. lwuaponus ciaokHbiXx 3¢upoB. Kupsl. lunpomns >xupoB. llpumenenue KupoOB.
buonorudeckass poib >KUpPOB. YIJICBOABI: COCTaB, KiIacCU(UKALUS YIIEBOIOB (MOHO-, IU- U
nonucaxapuabl). [Iroko3a — npocTednnii MOHOcaxapua: OCOOEHHOCTH CTPOCHMS MOJIEKYIIB,
¢du3nueckue U XUMHUYEcKue cBoiicTBa (B3aumoneicTBue ¢ ruapokcugom meau(ll), oxucnenue
aMMMa4HbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBIeHHE, OPOKEHUE IIFOKO3bI), HAXOKICHHUE
B IIpUpoOZe, IpUMEHEHHEe, Orosorndeckas poib. Porocunres. Opykro3a Kak U30MEp INIIOKO3BI.
Caxapo3a — npeacTaBUTeNb AUCAXAPUIOB, THIPOIN3, HAX0XKJIEHUE B MPHUPOJIE U IPUMEHEHHUE.
Kpaxman u nemnronosa kak nOpupoaHble mnoiumepbl. CTpoeHHME KpaxMmana U LEJUIIOIO3BI.
®u3nyecKkne U XUMUYECKUE CBOMCTBA KpaxMmania (THAPOJIN3, KAYECTBEHHAsI PEAKIUs C HOJOM).
OKCIepUMEHTAJIbHBIE METO/IbI U3YUEHHUS BELIECTB U X IPEBPAILICHUMN.

[TpoBenenue, HaOMOEHHE M ONKUCAHUE AEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB,
KAQUeCTBEHHbIE PEAKIMHU OJHOATOMHBIX CHUPTOB (okHciaeHHe sTaHona okcuaoM Menu(Il)),
MHOTI'0aTOMHBIX CIUPTOB (B3auMojeicTBue ruiepuHa ¢ rugpokcunom menu(Il)), anpaerunnon
(okuCIeHHe aMMHadyHbIM  pacTtBopoM okcuga cepedpa(l) u  rmapoxcumom  memu(Il),
B3aMMOJIEMCTBUE KpaxMasla ¢ MOJIOM), MPOBEJEHUE MPAKTUYECKON paboThl: CBOICTBAa pacTBOpa
YKCYCHOW KHCHOTHI. Pacu€rHble 3aaun BelumcieHus 1Mo ypaBHEHUIO XMMHYECKOW pEaKIuu
(Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WJIM NPOAYKTAa PEaKUUU MO H3BECTHBIM
Macce, 00BbEMY, KOJIMYECTBY OAHOIO M3 HCXOAHBIX BEIIECTB WM TMPOIYKTOB PEAKIUH).
A3oTconepxaliye OpraHu4eckue CcoequHeHHs AMHUHBL. MeTHIaMUH U aHWIMH: COCTaB,
CTpoeHHe, (PU3MUecCKue M XHUMHUYECKHE CBOMCTBa (ropeHue, B3aMMOJCHCTBHE C BOJOH U
KHUCJIOTaMH). AMHMHOKHUCIIOTHI Kak aM(OTepHble OpraHndeckue coeAuHeHus. dusnueckue u
XMMHUYECKHE CBOMCTBA AMUHOKHCIOT (Ha MpuMepe IIHMIMHA). buojoruueckoe 3HayeHHe
amuHOKuCIOT. IlenTuapl. benkn kak nOpUpOAHBIE BBICOKOMOJIEKYISIPHBIE  COEIMHEHUS.
[lepBuuHas, BTOpUYHAs M TpETUYHAs CTPYKTypa OeikoB. XHMHUECKHE CBOMCTBa OEIKOB:
TUAPOIIN3, ACHATYypaltsl, KAYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKclepuMEeHTalIbHbIE METOJIbl M3yYEHUs BEIIECTB U UX MpeBpaiieHuil. Habmonenue u
ONMCAHHUE JEMOHCTPAIlMOHHBIX OIBITOB: JI€HaTypalus OENKOB NpHU HarpeBaHUU, LIBETHbHIE
peakiuu  OenkoB.  BpicokomonekyssipHble  coeauHeHuss OCHOBHBIE — MOHSATHS — XUMHHU
BBICOKOMOJIEKYJISIDHBIX ~ COCIUHEHUI: MOHOMED, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEPU3AlMM,  CpedHsAs  MoJeKyinspHas  macca.  OCHOBHBIE ~ METOAbl  CHHTE3a
BBICOKOMOJIEKYJISIDHBIX COE€JUHEHUM — MOJMMEpH3auusi W IoJaukoHAeHcanus. I[lmacTtmacchl
(MONMUATUIICH,  TOJNMIIPONUJICH,  MOJIUBUHWIXJIOPUI,  HomucThpoin). HarypanmpHbeld  H
CUHTETHUYECKHE Kayuyyku (OyTaaueHOBBIN, XJIOPONPEHOBBIH U M30MpPEHOBHIN). BomokHa:
HaTypajbHble (XJIOMOK, IIEpCTh, MIENK), HCKYCCTBEHHbIE (Al€TaTHOE BOJIOKHO, BHCKO3a),



CHUHTETHYECKHE (KallPpOH M JIaBCaH). DKCIEPUMEHTAJIbHBIE METO/bl M3y4€HMs BEIIECTB M HX
[IPEBPALLICHUMN.

OsznakomsieHHe ¢ oOpa3laMH TPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC,
KaydyKoB. MexnpenMeTHsle CBA3M Peanusanus MEXKIPEIMETHBIX CBA3€H IIPU HU3YYCHUU
opranuveckoii xumuu B 10 Kilacce OCYHIECTBISIETCS Yepe3 HMCIOIb30BaHME KakK OOLIMX
€CTECTBEHHO-HAyUHBIX INOHATHM, TaKk U MOHITUH, SBISIOLUXCS CHUCTEMHBIMHU JAJIS OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAyyHOro nukia. OOlue ecTecTBEHHO-HayyHblE MOHSTHA: SIBICHHE,
HayuyHbI (DaKT, rumoresa, 3aKOH, TEOPHs, aHaJIM3, CHHTE3, KJIacCU(pUKaLUs, NEePUOTUYHOCTD,
HaOIIoZIeHne, U3MEepEeHHe, SKCIIEPUMEHT, MozaenupoBanue. du3nka: Marepus, SHEprus, macca,
aroM, SJIEKTPOH, MOJIEKYNa, HHEPreTHUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatrHoe
COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIMYMHBI M CIMHUIBI WX HM3MepeHus. buomorus: kierka,
opranm3M, Ouocdepa, oOMEH BEHIeCTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH AKTHUBHBIC
BemecTBa (Oenku, yrieBombl, XHUphL, (epments). l'eorpadus: mMuHEpanbl, TOPHBIE MOPOIBI,
IOJIE3HbIE MCKONAeMble, TOIUIMBO, pecypchl. TEeXHOJIOTWs: MHIIEBbIE NPOAYKThI, OCHOBBI
paLMOHAIBHOTO MUTAHUS, MOIOIIUE CPE/ICTBA, JIGKAPCTBEHHbIE M KOCMETHYECKHE Ipernaparsl,
Marepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



IInanupyemblie pe3yJbTaThl 0CBOCHHSI POTPAMMBI

JIMUHOCTHBLIE PE3VJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHUS OOYYarOIIUMUCS
porpaMM CpeaHero ooOimiero oOpa3oBaHMs (JTUYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuHo-meTonuueckoii OCHOBOM JUIsl pPa3pabOTKU IUIAHUPYEMBIX Ppe3ylIbTaToB OCBOEHUS
porpaMM CpeAHero oouero oOpa3oBaHMs SABISETCA CHUCTEMHOAEATENBHOCTHBIM mnoaxoa. B
COOTBCTCTBUU C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOGHHS TMpeaMera «XUMHs» Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHHS BBIICICHBI
CIIEAYIOIIME  COCTaBJSIIOIIME: OCO3HaHHE OOYYaloIUMHCS  POCCHUHCKON  IpakAaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEIEICHUIO;
HAJIMYME MOTHMBAIMM K OOY4YEHMIO; IICJICHANIPABICHHOE DAa3BUTHE BHYTPEHHUX YOEKIACHUH
JMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW U MCTOPUYECKUX TPATULU 0a30BON HayKu XUMUU;
TOTOBHOCTh M CHOCOOHOCTh OOYYarOLIMXCsl PYKOBOACTBOBAThCS B CBOEH JI€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYIIMMU LEJIOCTHOH CUCTEME XUMHUYECKOIro
00pa3oBaHMsl; HAIMYUE IPABOCO3HAHUS IKOJIOTUUECKOM KYIbTYyphl U CIOCOOHOCTH CTaBUTh LIETHU
U CTPOUTH JKWU3HCHHBIC IIJIAHBI. JInyaOCTHBIC pE3yiIbTarbl OCBOCHHA NPCIAMETA «XUMUS»
JOCTUTAIOTCS B E€AMHCTBE Y4YeOHOM M BOCHHUTATENIBHOW JAEATENbHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSAMHU M HJeaJaMU
POCCHICKOTO Tpa)KAAaHCKOTO OOIIECTBA, MPHUHATHIMU B OOILIECTBE HOPMaMU M IpaBUJIaAMU
MOBEJIEHUS, CIIOCOOCTBYIOIIMMHU IIPOLECCaM CaMOIIO3HAHUS, CaMOPa3BUTUS M HPABCTBEHHOIO
CTAHOBJIEHUS JINYHOCTH 00ydaromuxcs. JINUHOCTHBIE pe3yabTaThl OCBOEHUS MpenMeTa « XUMHUS)
OTpakaloT C(HOPMUPOBAHHOCTb OINbITA IO3HABATENILHOW U MPAKTHUYECKOH JesATeTbHOCTH
00y4aroIIMXCs 10 peaynu3alii MPUHITHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE€ B YACTH:

1) TPpaXXJaHCKOT'O BOCHHUTAHUA: OCO3HAHUSA 06y11a101111/1M1/1c;1 CBOMX KOHCTUTYIHMOHHBIX
npaB U 00S3aHHOCTEH, yBa)K€HMs K 3aKOHY M IPABOMOPSIKY; MPEICTABIECHUS O COLUAIbHBIX
HOpMax M IpaBHJaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHBE; FOTOBHOCTHM K COBMECTHOM
TBOPYECKOM JEATENIbHOCTU TMPU CO3JaHUM Y4YEOHBIX TIPOEKTOB, PpEHIEHHH Y4EeOHBIX U
MMO3HABATCIIbHBIX 3a4a4, BBIIMIOJIHCHUN XUMHYCCKUX SKCIICPHUMCHTOB, CHoCOOHOCTH MOHUMAThL U
NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTBhl IpyTUX MpPU aHAJIHM3€ Pa3InYHbIX BUI0B
y4eOHOIl e TeTbHOCTH;

2) MNaTpUOTHYCCKOTO BOCIHMTAHHA: LHEHHOCTHOTO OTHOMICHHUA K HCTOPHYCCKOMY M
HAay4YHOMY HACJICANIO OTe4YEeCTBEHHOM XUMHH; YBaAXCHHUA K IMPOLECCY TBOPUCCTBA B obnactu
TEOPHM M MPAKTUYECKOTO MPUMEHEHHs] XMUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh
pe3ynpTaT  JUIMTENbHBIX  HAOMIONCHHMH, KPOMOTIMBBIX  AKCIIEPUMEHTAJIBHBIX  MOHUCKOB,

MOCTOSAHHOT'O TpyAa y‘-IéHBIX U MPAKTUKOB; UHTCPCCA U MO3HABATCIIbHBIX MOTUBOB B IOJTYUCHUU



U TOCIEAYIOIIeM aHaau3e MHGOpManmuu O MEepeAOoBbIX JOCTHKEHHAX COBPEMEHHOMN
OTE€UECTBEHHOM XUMMU;

3) AyXOBHO-HPaBCTBEHHOTO BOCHIHMTAHHUS: HPABCTBEHHOTO CO3HAHMSA, ATHYECKOTO
IIOBEJICHUSA; CIHOCOOHOCTHM OLICHHMBATh CUTYallUM, CBSI3aHHbIE C XUMMUYECKUMH SIBICHUSAMH, U
IPUHUMATh OCO3HAHHbBIE PELIEHHs, OPHEHTUPYACh HAa MOPAJIbHO-HPAaBCTBEHHBbIE HOPMbI U
[IEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEACHHUE W MOCTYIKH CBOUX TOBApUIICH C MO3UIMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIECTBUNA ITUX MOCTYIIKOB;

4) ¢dopmMupoBaHHSA KyJAbTYpPbl 370pPOBbs: IOHMMAHHUS LIEHHOCTEH 3740pPOBOIO U
6e3omacHOro obpasa *HU3HH, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
($u3nUeCKOMy U TICUXMUYECKOMY 3/I0POBBIO; COONIONCHMS NpaBWiI OE30MacHOTO OOpaIIeHUS C
BEIIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B TPYIOBOH JESATEIHHOCTH; TOHUMAHHUS LIEHHOCTH
OpaBUl HMHIUBUAYAJBHOIO U  KOJUICKTMBHOTO O€30MAaCHOrO IMOBEJCHHs B CHTYyalusX,
YIPOXKAIOUIMX 370POBBI0 U KU3HU JIIOJEH; OCO3HAHUS MOCIEACTBUHA M HENPHUITUS BpETHBIX
pUBBIYEK (YIOTPEOIEHUSI aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) TpPymoBOTO BOCHHTAaHHUS: KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B  y4eOHO-
UCCIIEIOBATENICKON  JIESITEIbHOCTH, OOILECTBEHHO II0JIE3HOM, TBOPYECKOW W JAPYrMX BHIAX
JeSITeIbHOCTH; YCTAHOBKM Ha aKTUBHOE y4acTHE B PEILICHUHU MPAKTHUECKUX 3a/1ad COLUaIbHON
HaNpaBJIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbBI); MHTEpeca K MPAKTHUYECKOMY H3YyUEHHIO
npodeccuil pa3IuIHOro poja, B TOM YHUCIIE Ha OCHOBE NMPHUMEHEHHs MPEIMETHBIX 3HAHUU T10
XUMHUH; YBOKEHUS K TPYLY, JIOISAM TPYZa U pe3ysbraTraM TPYAOBOH 1eATeIbHOCTH; FTOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HWHAMBHUIYAIbHOM TpaeKTOpHM 00pa3zoBaHus, Oyaymied mnpodeccuu u
peanm3anuu  COOCTBEHHBIX OKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB,
CrocoOHOCTEeN K XUMHH, UHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

6) DSKOJIOTMYECKOTO BOCIUTAHMS: SKOJIOIMYECKH 11€JIeCOO0pa3HOro OTHOIIEHHS K
HpUpPOJIE, KaK UCTOUHHUKY CYIIECTBOBAHMS KU3HU Ha 3emJie; MTOHUMAaHHUs I100aJbHOT0 Xapakrepa
OKOJIOTUYECKHUX TPOOJIEM, BIHMSHUS DKOHOMHUYECKUX MPOIECCOB Ha COCTOSHUE MPHUPOAHON H
COLMANIBHOM CpeNbl; OCO3HAHHWS HEOOXOAMMOCTH HWCIIONB30BAHUS JOCTH)KEHUH XUMHUHM IS
pelLIeHHs] BOIIPOCOB PALMOHAIBHOIO MPUPOAONOIB30BaHMs; aKTUBHOIO HENPUSATHUS JEHCTBHIA,
HNPUHOCSIIUX BpeJ OKpYKarole MpUpoAHOi cpelie, yMEeHUs POTHO3UPOBATh HEOIaronpusTHbIE
OKOJIOTUYECKHE TTOCIEACTBUS TMPEINPUHIMAEMBIX JCHCTBHA WM TMPEIOTBPANIATh WX, HAJIHMUUSI
Pa3BUTOTO HSKOJOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKOM KYJIBTYpHI, OIBITA JEATEIHHOCTH
HKOJIOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCs HWMH B I103HABAaTEJIbHOM,
KOMMYHUKaTUBHOM M COIMANbHON MPAKTHKE, CHOCOOHOCTH U YMEHHUSI aKTUBHO NMPOTHUBOCTOSATH

uaeonoruu xemohoouu;



7) IIEHHOCTH  HAy4YHOTO MMO3HAHMSA: c(hOpMHUPOBAaHHOCTH  MHUPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTHKW;
NMOHWMAHUS CHENUPUKA XUMHHM KaK HayKd, OCO3HaHWsS €€ ponud B (HOpMHUPOBAHUU
paIrMoOHAIBFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUH LIETIOCTHOTO MPEACTABICHHUS 00 OKPYKaIoIIeM
MHUpPE KaK O €IMHCTBE MNPUPOALI M YEJIOBEKa, B MO3HAHUU IMPUPOAHBIX 3aKOHOMEPHOCTEH HU
peIIeHrur POOIEM COXpaHEHUs TPUPOTHOTO PABHOBECHS; YOSIKIEHHOCTH B 0CO001 3HAYMMOCTH
XAMHUH U1 COBPEMEHHOM LUBWIM3ALHUK: B €€ T'YMAHUCTHYECKOM HANPABICHHOCTH M BAXKHOU
pOJIM B CO3MaHMM HOBOW 0a3bl MaTepUallbHOW KYIBTYphI, pPEUICHHUH IOOATBHBIX MpoOeM
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SJHEPTrEeTUUECKON, MUIIIEBON U SKOJIOTHYECKOM
0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOCCICUECHUN YCIOBUU YCIENIHOTO Tpyla U
OKOJOTUYECKH KOM(OPTHON KM3HU KAKIOTO WICHAa OOIIeCTBa, €CTECTBEHHO-HAYYHOU
TPAMOTHOCTU: TMOHHUMAHHUSI CYUIHOCTH METOJOB IIO3HAHMS, HMCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJTy4YaeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBICHUN
OKPYXAIOIIEr0 MUpa M MPOUCXOAIIUX B HEM H3MEHEHUH, YMEHHUs JeiaTh 00O0CHOBAaHHBIE
3aKJTFOUCHUS] Ha OCHOBE HAyYHBIX (DAaKTOB M HMMCIOIIMUXCS JAHHBIX C IEJBI0 IOy4eHUs
JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIHHO HMCIIONh30BaTh XUMUYCCKUE 3HAHUS IS
pelieHuss TpoOJIeM B peaNbHBIX JKU3HEHHBIX CHUTyallUAX; HHTEpeca K TO3HAHHUIO U
MCCJIEI0BATENIBCKON IESITEIbHOCTUA; TOTOBHOCTH M CHOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO
U caM0O0Opa30BaHMIO, K aKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHUW MO XUMHH B COOTBETCTBUHU C
JKU3HEHHBIMH TIOTPEOHOCTSIMHU; HHTEpeca K OCOOCHHOCTSM TpyAda B pazluyHbIX cdepax
npodeccruoHaNbHON AeITeIbHOCTH.

METAITPEJMETHBIE PE3VYJIbTATHI

MeramnpenMeTHble pe3yJbTaThl OCBOCHHS Y4eOHOro Tmpeamera «XUMUs» Ha YpPOBHE
cpenHero ooOmiero oOpa3oBaHMs BKIIOYAIOT: 3HAYMMBbIE TSI (DOPMHUPOBAHUS MHUPOBO33PEHUS
00yJaronuxcsi MeXAUCIUILTHHAPHBIE (MEXITpeIMETHbIC) 00IIeHayUYHbIE MTOHITHS, OTPaKaOIINe
[[EJIOCTHOCTh HAayYHOM KapTHHBI MHpa M CIEUU(PUKY METONOB TMO3HAHUsS, HCIOIB3YEMBIX B
€CTEeCTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SBICHHE, MPOLIECC, CUCTeMa, HAy4IHBIN
dakT, mpUHIUN, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeNOBaHUE, HAOIIONCHUE,
U3MEpeHHe, HKCIEPUMEHT W JpYyrue); YHUBEpcallbHble ydeOHble AeicTBUs (IO3HaBaTelbHbBIE,
KOMMYHHUKAaTHBHBIC, PETYIATHBHBIE), oOecrneunBaomme (GopmupoBanne (QyHKIIMOHAIBHON
TPAMOTHOCTH ¥ COIMAJIBHOM KOMIETEHIIMU OOYyYaIoIUXCs; CHOCOOHOCTh OOYYarOIINXCs
UCIIOJIb30BaTh ~ OCBOGHHBIE  MEXIHUCUMIUIMHAPHBIE, = MHUPOBO33PEHUECKUE  3HAHUIA U
VHHUBEpCalbHbIe Yy4eOHbIE JIEHCTBUS B TO3HABATENIBHOW W  COIMAIBLHOM  TMpPaKTHKE.
MeranpenMeTHbple  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCAIHHBIMH  YI€OHBIMU

MMO3HAaBaTCJIbHBIMU, KOMMYHHUKATUBHBIMHU W PETryIATHBHBIMU )IeI\/'ICTBHf{MI/I. ITo3HaBaTeLHBIE



YHUBEpCaJbHbIC y4deOHBbIE JaEeUCTBUS ba3oBbie JIOTMYECKHWE JEHCTBHS: CaMOCTOSITEIIBHO
bopMynHpOBaTh U aKTyaIH3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHuBarh; ONPEHeIsTh
LU JIeATeIbHOCTH, 3aJ]aBasi mapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTh PE3YJIbTaThl
JEATEILHOCTH C TIOCTABJICHHBIMHM II€JISIMU; HCIIOJIb30BaTh IPH OCBOCHWUU 3HAHWUW TPHUEMBI
JIOTUYECKOTO MBIIIUICHUSI — BBIACISITh XapaKTEPHBIC MPU3HAKA TOHITHH W YCTaHABIMBAaTh HMX
B3aMIMOCBSI3b, UCIIOJIL30BaTh COOTBETCTBYIOIINE MOHITHS IS OOBSICHEHUS OTACIBHBIX (AaKTOB U
SIBIICHUH; BBIOMpATh OCHOBAaHUS M KPUTEPUU I KiIacCU(PHUKAIMKM BEMIECTB M XHUMHYECKHX
peaKIuii; yCTaHaBIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY H3YyYaeMbIMHU SBJICHUSMU,
CTPOHUTH JIOTUYECKHE DPACCYXIACHHUS (MHIYKTUBHBIC, NEAYKTHBHBIC, MO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W MPOTUBOPEUHSI B PACCMATPUBACMBIX SIBICHHSIX, (JOPMYIUPOBATH BBIBOIBI U
3aKJIIOYCHUS; MPUMEHATH B MPOIECCE IMO3HAHUS, HMCIOJb3yeMble B XHUMHUU CHUMBOJIHYECKHUE
(3HaKOBBIC) MOJIEIH, TNPEOOPA3OBBIBATh MOJCIBbHBIC IPEACTABICHUS — XHMHYCCKHH 3HAK
(cuMBOII) AMeMeHTa, XuMH4Yeckast ¢popMmyna, ypaBHEHHE XUMHUUYECKOW peakluu — MpU PEelIeHUn
y4eOHBIX T[IO3HABATENbHBIX W TNPAKTHYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJCIIbHbBIC
MIPEACTABIICHUS VISl BBIABIICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUYECKHX
peaKIuid.

bazoBrle uccnenoBarenbckie NeHCTBUS: BIaIeTh OCHOBAMU METOJI0B HAyYHOTO IMO3HAHUS
BEIICCTB M XMMHUYECKHUX PEAKIUi; (POPMYIHPOBATh MU U 33]Ia4d UCCIICIOBAHUS, UCIIOB30BaTh
MOCTABIICHHBIE W CAaMOCTOSTEILHO C(OPMYIUPOBAHHBIC BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAaHWSI W OCHOBBI Uil (OPMUPOBAHHS THUIIOTE3bl IO IPOBEPKE IMPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXIEHUM; BIaJCTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAaHUA U
MIPOBE/ICHUS] YUCHUUECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 32 XOIO0M
MpoIliecca, CaMOCTOSITEILHO TMPOTHO3UPOBATh €ro pe3yabTar, (GopMylIupoBaTh 000OIIEHUS U
BBIBOZIbl OTHOCHUTEJIHHO JIOCTOBEPHOCTH PE3YIbTaTOB HMCCIIEOBAHUS, COCTABIATH 000CHOBAHHBIN
OTY€T O TMPOJENaHHON paboTe; MPHUOOPETaTh OMBIT YYEHUYECKOH HCCIEI0BAaTENbCKON U
MIPOCKTHOU JEATETHLHOCTH, IPOSBIISITH CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB PEIICHUS MPAKTUYECKHUX 3aja4, TPUMEHEHHUIO Pa3IMUYHbIX METOAOB Mo3HaHusA. PaboTa ¢
uH(pOpMaIUeil: OPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHHKAX MHPOPMAIMU (HAYYHO-TIOMYISIpHAs
aUTepaTypa XMMHYECKOTO COJAEpKaHMs, CIpaBOYHbIE TMOCcOOus, pecypchl VHTepHeTa),
aHAJM3UPOBaTh HMH(POPMAIIMIO PA3IMYHBIX BUIOB H (OpPM TMpeACTaBICHHUS, KPUTHUYECCKU
OIICHUBATh €€ TOCTOBEPHOCTHh M HEMPOTUBOPEUMBOCTD; (hOPMYIUPOBATH 3alPOCHI M TPUMEHSThH
pa3iuyYHble METOJbl TMpPH MOUCKE M OTOOpe WH(GOpMAIUU, HEOOXONUMOUW MMl BBHIMOJTHEHUS
yueOHBIX 3a7a4 OMpPEJeNEHHOTO THUIMA; MPUOOPETaTh OMBIT HCIOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI W Pa3IMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSITEIILHO BBHIOMPATH

ONTUMaJbHYI0 (OpMy IpencTaBieHHus] HHpopMauu (CXeMbl, TpadUKU, TUarpaMMbl, TaOIHIIbI,



PUCYHKH U Jpyrue); HCIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa IpH paboTe ¢
XUMHUYECKON WHpOpMAIMe: MPUMEHATh MEXIpeaMETHbIE ((pU3MUeCKHe M MaTeMaTU4eCcKUe)
3HAKU ¥ CHMBOJIBI, (hOpMYITbl, aO0OpeBHATYpPbI, HOMEHKJIATYPY; HCIIOJIb30BaTh U IPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIISIIHOCTH. KOMMyHUKaTHUBHBIE YHUBEPCAIbHbBIE YUeOHbIE
NEHCTBUS: 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOfe Juajiora H/Wiu
JTUCKYCCUU, BBICKAa3bIBaTh HJEH, (OPMYITUPOBATH CBOM MPEMJIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1auM; BBICTYNATh C IPE3EHTALUEN pE3ylIbTaTOB MO3HABATEIBHON
JEATEIbHOCTH, TOJYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH IIpHU
BBIMOJTHEHUH XMMHYECKOTO SKCIEPHUMEHTA, NMPAKTUUYECKON pabOThl MO MCCIEJOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOro TmpoekTta U (GOPMYITUPOBATH BBIBOIBI IO
pe3yabTaram MpOoBEeIEHHBIX UCCIEAOBAHUMN MyTEM COTIACOBAHMS MTO3ULIMNA B X0€ 00CYXICHUS U
oOMeHa MHeHHsMH. PeryniatuBHble yHUBEpCAlbHbIE Yy4YeOHbIE JIEHCTBUS CaMOCTOSITEIIBHO
IJIAHUPOBATh U OCYIIECTBJISATh CBOK IO3HABATEIBHYIO JIE€ATEIBbHOCTb, ONpENesss €€ Leau U
3aJ1a4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH MPEIaraeMblil aJrOpuT™M
JNEHCTBUI TpU BBIMIOJIHCHWH YYEOHBIX M HCCIICIOBATEIILCKUX 33j]lad, BBIOMpATh Hawmboliee
3¢ (deKkTUBHBINA croco0 HMX pelieHHus ¢ Y4€TOM MONyYeHHUS HOBBIX 3HAHUM O BELIECTBAX U
XUMUYECKUX PEaKUUsIX; OCYUIECTBISATh CAaMOKOHTPOJIb CBOEH JIEATEIbHOCTHU Ha OCHOBE
CaMOaHaJIn3a U CaMOOLICHKH.

[MPEAMETHBIE PE3VJIBTATHI

[IpeameTHble pe3yapTaTbl OCBOEHHMS Kypca «OpraHuuyeckass XUMHsD)» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUH O XHUMHUYECKOW COCTABIAIOIIEH €CTeCTBEHHOHAYyYHOM
KapTUHBI MHUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUN MPUPOIBI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIBTYphl JIMYHOCTH, €€ (YHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW MJiS peuieHus
MPAKTHYECKUX 3a7ad4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
IPUPOIHON  Cpene; BIAAEHHUE CUCTEMOM XUMHUYECKHMX 3HAHHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAOIIME TOHATUS (XUMUYECKUN DJIEMEHT, aroM, 3JEKTPOHHAas OO0OJoYKa aroMma,
MOJIEKYJa, BaJICHTHOCTbh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs CBs3b, CTPYKTYpHasi Gopmysa
(pa3BépHyTast U COKpalI&HHas1), MOk, MOJIIPHAs Macca, MOJIPHBIA 00bEM, YIIIEPOIHBINA CKEIET,
byHKIMOHANBHAS TPYIIA, paguKkai, HU30MepHus, M30MEpbl, TOMOJOTUYECKUN psAJl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPOA U a30TCOAEpKAIINE COCOUHEHNs, MOHOMEpP, NOJIMMEpP, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COCTMHEHHS); TEOPUU M 3aKOHBI (TEOpUS CTPOCHUSI OPTraHUIECKHUX
BemectB  A.M. bByriepoBa, 3aKOH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XMMHUU; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMUUYECKHUX SIBICHUH, (PAKTOJIOTUUECKUE CBEJICHUSI O CBOMCTBAX,

COCTaBe, MMOJIyYeHUHU U 0€3011aCHOM HCMOIb30BaHUH BaKHEHIIMX OPraHUYECKUX BEIECTB B OBITY



U NPAKTHUUYECKON NEATETbHOCTH YelIOBEKa; C(OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE
IIPU3HAKU MTOHATHUH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLUE ITOHATHUS
OpU ONMCAHMM COCTaBa, CTPOEHUS M IPEBPALICHUI OPraHMYEeCKUX COEIMHEHUN;
c(OpMHUPOBAHHOCTh YMEHHUH MCIIOIB30BaTh XHMHYECKYK) CHMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) GOPMyYIT OpraHUYECKUX BEILECTB
Y YpPaBHEHMH XMMHUYECKUX pPEaKLUM, M3rOTaBIMBAaTh MOAEIU MOJIEKYJ OPraHMYECKUX BEIIECTB
JUI WUTIOCTPAllMM UX XHUMHUYECKOTO W MPOCTPAHCTBEHHOTO CTPOEHUS; CHOPMUPOBAHHOCTH
YMEHUH ycTaHaBJIMBaTh MPUHAAJICKHOCTh U3YYEHHBIX OPIraHUYECKHX BELIECTB IO X COCTAaBY U
CTPOCHHIO K OIpeaes€éHHOMY KJaccy/Tpylne COeAMHEHUH (ymIeBOJAOPOAbI, KHCIOPOA U
a30TCOZIEpPIKALLUE COEIUHEHHUS, BBICOKOMOJIEKYISIPHbIE COEIMHEHUS), JaBaTh UM Ha3BaHUS I10
cucremarnueckoi HomeHkinarype (IUPAC), a Ttakke NpUBOAWUTH TpPUBUAJIbHBIE HA3BAHUS
OTAEIbHBIX OPraHMYECKUX BELIECTB (I3TUJICH, MPOIMIIEH, alleTHIICH, 3TUJIEHIVIUKOIb, [IIULIEPHH,
deHon, GopManbIeruj, aneraabAerul, MypaBbUHas KHUCJIOTa, YKCYyCHas KHCIIOTa, OJIEMHOBAs
KHUCJIOTA, CTE€apuHOBas KUCJIOTa, IJIOK03a, (pyKTo3a, Kpaxmanu, UeJUI003a, DIHULUH);
c(OPMHPOBAHHOCTh YMEHHUSI ONPEACISATh BHIbl XHUMHYECKOH CBSI3M B  OpPraHUYECKUX
COEMHEHUsX (OIMHApHBIE M KpaTHbIE); C(HOPMUPOBAHHOCTb YMEHHSI MPUMEHSATHh IOJOXKEHUS
TEOPUM CTPOEHUs opraHmdeckux aemiectB A.M. bymiepoBa myisi 0OBSICHEHUS 3aBHCHMOCTHU
CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILECTB;
c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, PU3NUESCKHE M XUMHUYECKUE
CBOWCTBA THUIHMYHBIX IPEICTABUTENECH pa3IMUYHBIX KJIACCOB OPraHMYECKHUX BEIECTB (MeTaH,
3TaH, STWIEH, NpPONWJIEH, aleTwieH, Oyraauen-1,3, merunOyraauenl,3, OeH30s, MeTaHOI,
ATaHOJ, ATHJICHIJIMKONb, TIIULEPUH, (PEHOI, alleTanbJeru], MypaBbHHasl U yYKCYCHasl KUCIIOTBHI,
IJII0KO3a, Kpaxmall, LeJUII0JI03a, aMHUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TI'€HETUYECKYIO
CBSI3b MEX/Y HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUUN C UCIOJIB30BAHUEM
CTPYKTYpHBIX  (GopMyl;  cHOPMHUPOBAHHOCTb  YMEHHMsSI  XapaKTepu3oBaTb  HMCTOYHUKHU
YIJIEBOJIOPOTHOTO CHIPbsi (HE(Th, MPUPOIHBIM Ta3, Yrojb), CHOCOOBI WX TEPEepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKu; chOPMUPOBAHHOCTh YMEHUN IPOBOIUTH
BBIYUCIICHUS TI0 XUMUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJMUECTBA MCXOAHOTO BEILECTBA
WIA TIPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEIIECTB WM MPOIYKTOB PEAKIINH); CHOPMHUPOBAHHOCTh YMEHHI BIaJ€Th CUCTEMON 3HAHUM 00
OCHOBHBIX METOJIaX HAyYHOTO IO3HAHUS, MCIOJb3yeMBbIX B XUMHUH MPU HU3YUYEHUU BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOstofeHne, u3MepeHue, SKCIepuMeHT, MOJIEIMPOBaHNE), UCTIOIb30BaTh
CUCTEMHbBIE XUMHUYECKHE 3HAHMS Ui NPUHATUS PEUIEHUMM B KOHKPETHBIX JKU3HEHHBIX
CUTyallMsiX, CBSI3aHHBIX C BELIECTBAMU M HX IPUMEHEHHEM; C(HOPMHUPOBAHHOCTH YMEHUI

coOmoarh MpaBWiia MOJIb30BaHUS XUMUYECKON MOCYIOW U JIaOOpaTopHbIM 00OpYIOBaHHEM, a



TaKXKe MpaBmiia OOpAIICHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBITIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OMIBITOB; CPOPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIOJIHSITH
XUMHUYECKUU OKCIICPUMCHT (HpeBpaH_[eHI/IH OpraHNYCCKUX BCUICCTB IIPHU HArpCBaHWH, IOJIYUYCHHUC
STHJIEHA ¥ W3YYCHHE €ro CBOMCTB, Ka4eCTBEHHBIC pEAKIMW OPraHUYECKUX BEIICCTB,
JICHaTypalus OCJIKOB MPHU HarPEBAaHHH, I[BETHBIC PEaKIK OCJIKOB) B COOTBETCTBUU C TIPABUIIAMHU
TEXHUKH O€30MAaCHOCTH TpHU OOpalIeHHH C BEHIECTBAMH W JaOOpaTOPHBIM OOOPYIOBaHHUEM,
OPEACTaBIATh PE3YJAbTAaThl XMMHUYECKOTO SKCIEpUMEHTa B (GOpMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii u (GOopMyIupoBaTh BBIBOABI Ha OCHOBE OJTHX pE3yNIbTaroB,;
c(OPMHPOBAaHHOCTh yYMEHUH KPUTHUYECKH aAHAIM3UPOBATh XHUMHUYECKYIH0 HWH(POPMAIHUIO,
MOJIYy4aeMy0 U3 pa3HbIX MUCTOYHUKOB (CpecTBa MaccoBoi nHpopmanuu, MHTEpHET U Apyrux);
c(hOpMHUPOBAHHOCTh YMEHHIA COOJIOIATH MPaBUIIA KOJIOTUYECKHU IIETIECO00Pa3HOTO MOBEICHUS B
OBITY W TPYIOBOH HEATEIILHOCTH B IENSAX COXPAHEHHSI CBOCTO 3J0POBbS W OKpYXKAroIei
NPUPOIHOM Cpellbl, OCO3HABATh OMACHOCTH BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX
OpTraHU4YCCKUX BCUICCTB, IIOHHMAsA CMBLICII ITOKa3aTCyIsd HI[K, MOACHATH Ha IMPpUMCpax CHOCO6I>I
YMCHBIICHUA W HNOPCAOTBPALICHHA HX BPECAHOIO BOBHCﬁCTBHﬂ Ha OpraHu3M 4YCJIOBCKA, JIA
00yYaroIMXCs ¢ OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbS: YMCHUE TPUMEHSTHh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHWs BEIICCTB M XWMHUYCCKUX SBICHUH; IS CICHBIX U
CIIa0OBHIAIIUX  OOYYAIONIMXCS: YMEHHE WCIOJIb30BaTh PEIbE(PHO TOUYCUHYIO CUCTEMY

o0o3HaueHuit JI. bpaiing 11 3anucu XUMUYECKUX (POPMYIL.



Temarnuyeckoe MNJIAHUPOBaAHUE

Ne HanmeHnoBanue Kon [Iporpammuoe OcHOBHBIE BUBI JEATEIBHOCTH
pas3esoB U TeM -BO cofiepXaHue 00y4JaroLIXCsI
yueOHOro mpeaMera | 4ac
Paznen 1. TeopeTnuueckre 0OCHOBBI OPTaHUYECKON XUMUU
1 [Ipenmer 3 [Ipenmer  opranmveckoi | PackpbiBaTh CMbBICI U3y4aeMbIX
OPraHU4eCKON XAMUU: €€ | HOHATUI (BBISIBIISITH 1504
XUMUH. Teopus BO3HMKHOBEHHUE, Pa3BUTHE | XapaKTEPHbIE MPU3HAKH),
CTpOEHUs U 3HaUCHUE B MOJYYEHHMM | YCTaHaBIIUBATh ux
OpraHUYEeCKHUX HOBBIX BEILECTB U | B3aMOCBSI3b. [IpumensTs
coequHeHuii A.M. MaTepHUaJIOB. Teopus | MONOXKEHUST TEOPUH CTPOEHUS
Bbytnepoa CTPOCHHUSI OPraHMYECKHUX | OpraHM4yeckux BemecTts A. M.
COEIMHEHUI AM. | bytiepoBa s 0OBsICHEHHUS
BytnepoBa, €€ OCHOBHBIE | 3aBUCUMOCTH CBOMCTB BEIIECTB
nosioxkeHusi. CTpyKTypHBIE | OT UX COCTaBa U CTPOEHUS.
dbopmynbl  opranuueckux | Mcmonb3oBaTh  XUMHUYECKYIO
BEILIECTB. I'omonorusi, | CHAMBOJIMKY JJisi COCTaBJICHUS
n3oMepusi.  XUMHUYECKAs | MOJIEKYJIAPHBIX U CTPYKTYPHBIX
CBA3b B OpraHMYecKux | (pa3BEPHYTOW, COKpPALIEHHON)
COCIMHEHUSX:  KparHble | popMyl OpraHUYeCKUX
CBA3M, O©- U T-CBA3M. | BewlecTB. Onpenensitb BUAbI
[Ipencrasnenue 0 | XMMHYECKOH CBA3U
KJ1accu(puKaum (omuHapHBle,  KpaTHblE) B
OpPraHMYEeCKHX  BEILECTB. | OPraHUYECKUX COEIUHEHMSIX.
Homenknarypa PackpsiBatb poJib
OpraHUYEeCKHUX OpraHUYeCcKOM XUMUU B
COEIMHEHU N IIPUPOJIE, XapaKTEPU30BaTh €€
(cucremaruueckas) U | 3HAUEHHWE B JKU3HHU YEIIOBEKAa,
TPUBUAJIbHBIE  HAa3BaHUS | WUUIIOCTPUPOBATb  CBSI3b  C
BaYKHEHIINX Ipyrumu Haykamu. HabGmromath
NpPEJCTaBUTENEH KJIACCOB | U OIMCHIBATh
OpraHMYECKHX  BEIIECTB. | IEMOHCTPALMOHHBIE  OIIBITHI;
OKCIepUMEHTAJIbHbIE MPOBOJAUTL W OMHUCHIBATH
METOBI u3yueHus | JabopaTopHble  ONBITHI U
BEIIIECTB U UX | MpakTU4YecKue padoThl
IIPEBPAILCHUI:
JemoHcTparuu: —
03HAKOMJICHHE c
oOpa3laMu OpraHu4ecKux
BELIECTB M MarepuaiamMu
Ha WX OCHOBE; — OIBITHI
1o MPEBPALICHUIO
OpraHMYECKHX  BEILECTB
npu HarpeBaHUU
(mnaBneHue, OOyIIIMBAaHHE
" TOpeHHe). o
JlaGoparopHble OIBITHI: —
MOJEIIMPOBAHUE MOJIEKYII
OpraHMYECKHX BEIIECTB
Paznen 2. YrmeBomopons!
2 \ [Ipenenbubie \ 2 \ AJIKaHBbI: COCTaB u \ PackpeIBaTh  CMBICT M3y4aeMBbIX




YTIIEBOJIOPOIBI —
AJIKaHbI

CTpPOCHHE,
TOMOJIOTUYECKU I pAa.
Meran U JTaH  —
IIPOCTEUIINE
MIPEAICTABUTENHN  AJIKAHOB:
COCTaB, XUMHUYECKOE
cTpoeHue, (pusuyeckue u
XUMHUYECKHE CBOMCTBA
(peakuuu 3amelleHusT U
TOpPEHMsSI), HAXOXKJECHUE B
pUpOAE, IMOIYyYEeHUE U
MIPUMEHEHUE

Henpenenbubie
YTIIEBOOPOBL:
aJIKCHBI, aJIKaJINEHBI,
AJIKMHBI

ATKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTMYECKUM pAn.
OTaileH —  TpOCTeHmmid
MPEACTAaBUTENb AJIKCHOB!
COCTaB, XUMHYECKOE
cTpoeHue, (QU3NYECKne ¢
XUMUYECKHE CBOICTBa
(peakuuy  TUAPUPOBAHUS,
raJoreHupOBaHUS,
THJpaTallid, OKUCICHUS U
MOJTUMEPHU3ALINH )
HaXOXKJECHWE B  TPHPOE,
MONTydeHNe W TpUMEHEHHE.
Anxanuensl: OytaaueH-1,3 u
MeTHmIoyTaaneH-1,3,
XUMHYECKOe CTpOEHHE,
peakuuss — MOJUMEpPHU3alINH,
MpUMEHeHue (JUIsI CHHTe3a
MIPUPOIHOTO "
CHHTETHYECKOTO KayudyKa H
pe3uHbl). AJKHUHBL: COCTaB U
0COOEHHOCTH CTPOEHUSI,
TOMOJIOTHUECKHHA ps.
AnetwieH — TPOCTEHUIIHIA
MpEeICTaBUTEh AJNIKUHOB!
COCTaB, XUMHYECKOEe
cTpoeHue, (QU3NYECKHe U
XUMUYECKHE CBOICTBa
(peakuun TUAPUPOBAHUSA,
raJIOTeHUPOBAHHUS,
ruapaTanuu TOpEeHus),
HaXOXJEHWEe B  TPHUPOJE,
MOJTydeHNe U IPUMEHEHHNE

Apomarnyeckue
YIJIEBOAOPO/IbI

ApeHsl: O€H301 M TONYOI,
COCTaB, XUMHYECKOE
CTpOEHUE MOJIEKYI,
¢u3nueckue U XUMHYECKHE
CBOICTBA (peakuun
raJoreHupoBaHuUs u
HUTPOBaHUs), TOIyYeHHE U
IIPUMEHEHUE. Biusinue
OeH3onma  Ha  OpraHm3M
YesioBeKa. I'enetnyeckas
CBSI3b YIVIEBOJIOPOJIOB

MOHATHI (BBIABIATH Ux
XapaKTEPHBIE TIPU3HAKH),
YCTaHABIIUBATh WX B3aHUMOCBS3b,
KCIIOJIb30BAaTh COOTBETCTBYIOIINE
MOHATHS TIPH OMHCAHUU COCTaBa,

CTpOEHUS u NpeBpalieHu i
OpraHUYeCKUX COCIMHEHUH.
Ucnonb3oBath XUMUYECKYIO
CUMBOJUKY JJII  COCTaBJICHUS

MOJICKYJSIPHBIX W CTPYKTYPHBIX
(pa3BépHyToOI, COKpaNIEHHO )
¢dbopMyn OpraHWYECKHX BELIECTB.
YcraHaBiuBaTh NPUHAUIEKHOCTD
BEIIECTB K  OMNpeAeIeHHOMY
KJIaCCYyIJICBOAOPOJOB 110 COCTABY
U CTPOCHHIO, Ha3bplBaTh HX IO
CHUCTEMaTH4eCKOH HOMEHKIATYpE;
MPUBOJHUTH TpHUBHAJbHEIC
Ha3BaHMA OTAETBHBIX
MpeACTaBUTENICH YIIIEBOAOPOIOB.
Omnpenenarts BHAB XUMHYECKOU
CBSI3U B MOJIEKyJIax
YIJIEBOAOPOJOB; XapaKTepHU30BaTh
3aBUCUMOCTD PEaKIMOHHOMN
CIOCOOHOCTH  YIIIEBOIOPOZIOB  OT
KPaTHOCTH KOBAJICHTHOM CBS3H.

XapakTepu3oBarb COCTaB,
CTpPOCHHUE, MIPUMEHEHHUE,
¢uznyeckne W XUMHYECKUE

CBOMCTBA, BaKHEHIIME CIIOCOOBI

HOJ'Iy‘-ICHI/ISI THUIINYHBIX
npeacTaBuTeeH Pa3IUYHBIX
KJIACCOB YIIICBOAOPOJOB (MeTaHa,
STaHa, OTHWIIEHA,  AaleTUJIeHa,
OyTaaueHa -1,3, OcH30I1a,
TOJIyOJa). BrisBisaTs

TCHETUYCCKYIO CBA3b MCXKIOY
YIJIEBOAOPOIaMHU U TIOATBEPKIATh
eé HaJIMaue YpaBHEHUSIMU
COOTBETCTBYIOIIUX ~ XUMHYECKUX
peakuuii ¢  UCIOJIb30BAHUEM

CTPYKTYPHBIX (OPMYIL.




[Ipuponusie
HCTOYHUKH
YIIIEBOAOPOAOB M UX
nepepaboTKa

IIpuponnsit raz. IlomyTHele
He(raubie Ta3el. Hedth 1 eé

npoucxoxaeHue. CrocoObl
nepepadboTKH HedTH:
HIepPETOHKa, KPEKUHT
(TepMUYECKHH,
KaTaJIUTHYCCKUH).

[TponykThl nepepaboTKH

HepTH, WX TNpUMEHEHHE B
MPOMBIIINICHHOCTH U B OBITY.

Kamennbii yTOJTh u
MIPOAYKTHI €T0 TepepadOTKH.
DKCIepUMEHTATbHBIE

METO/BI U3YUEHUS BELIECTB U
HX TIpEBpaIleHU:

. JemoHcTpanuu: —
koutekimn ~ «HedTte»  m
«Yronp»; — BuAeohparMeHT
«BynkaHuzanus pe3uHbD.

e JlaGopaTropHbI€ OMBITBHL —
KaueCTBCHHOE OIIpeieTIiCHuE
yoiepoga W BoJOpoAa B
OpraHUYecKUX BeElIecTBaX; —
O3HaKOMJICHHE C 00Opa3iaMu
MIaCTMAcC, KaydyKoB H
PE3UHBL; MOJISITUPOBaHUE
MOJIEKY YIJIEBOIOPOJIOB M
rajJoreHONPOU3BOIHBIX.

o [Ipakrnueckue padoTsr: No
1. Ilomydyenue »>THIEHA U
W3Y4YECHHE €TO CBOMCTB.
Pacuérnbie 3a1a4u: -
oTpeeNieHHe MOJIEKYIISIPHOMI
(hopMyIbI OpraHUYECKOTO
BEIIECTBA TI0  MAacCOBBIM
JTOJISIM  aTOMOB  XMMHYECKUX

JJIEMEHTOB; — PACUYETHl 110
YPaBHEHUIO XUMHYECKOU
peakuuu.

XapaxkTepu3oBarb WCTOYHUKH
YITICBOAOPOTHOTO CHIphs (HE(DPTH,
MPUPOHBIN Ta3, YTOJb), CIOCOOBI
WX TEepPepaboOTKU M MPAKTHYECKOS

MpUMEHEHUE MOTy4aeMbIX
MPOLYKTOB. Hcnons3oBath
€CTEeCTBEHHO-HAyYHBIC  METOJIBI
MO3HAHMSI - NpOBEJICHHE,
HaOIIoneHne u oTcaHue
XUMHYECKOTO 9KCIIEPUMEHTA
(;maGoparopHbie OTIBITHI u
MIPaKTUICCKHE paboTHI).

CreoBaTh IIpaBmIaM O€30TIaCHOM

paboTel B  JabOpaTopuu  IpH
HCTIONIb30BAHUH XUMHYECKOU
HOCYIBI U 00OPYIOBAHHMS, & TAKXKE
MpaBUiIaM oOparieHus c
BEIIECTBAMHU B COOTBETCTBHU C
HUHCTPYKIUSAMHA BBITIOJTHEHUS
J1a00PaTOPHBIX OIIBITOB u
MPaKTUIECKUX pabor o
HOTy4ESHUIO u U3Y4YCHHIO
OpTraHUYeCKUX BEIIECTB.
IIpencrasisrs pe3ynbrarsl
JKCIeprMeHTa B (opme 3amucu
YpaBHEHHH  COOTBETCTBYIOLIHX

peakuuil U Aenath BBIBOJABI HA UX
ocHoBe. [IpoBoANUTH BBIUMCIIEHUSA
JUISL ONpPEAENCHUs] MOJIEKYIISIPHOU

(hopMyIbI OpPraHUYECKOTO
BEIIIECTBA, o YpaBHEHUIO
XUMUYECKOU pEaKLUH.

CaMOCTOATENbHO IIIAHUPOBATh H
OCYIIECTBIISATH CBOIO
MO3HABATEIBbHYIO  JICSTEIbHOCTD;
NPUHUMATh AaKTHBHOE Yy4YacTHE B
IpYIOBOM y4eOHOM
JeSTeIbHOCTH

Paznen 3. Kucnoponconeprkamuye opraHU4eCcKue COSTHHEHHUS

Cruptsl. ®eHon
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Hpe,[[eJ'H)HLIQ OJHOATOMHBIC
CIIUPTBI: MCTAHOJI U 3TAHOII,

XHMHYECKOe CTpOEHHE,
¢u3nuecKkue M XUMHUYECKHE
CcBOIicTBa (peakuuu c
AKTHUBHBIMHU MeTaJuIaMH,
rajoreHOBOIOPOIaMH,

TrOpeHue), NpUMEHEHHE.
Bonoponnas CBSI3b.

DU3NOJIOTHYECKOE JIENCTBHE
METaHOJIa M OJTaHojJa Ha
OpraHu3M YEeJIOBEKA.
MHoroaromHblie CIIUPTHI:
STWICHIIINKONIb M TJIHUICPHH,
XUMHUYECKOE CTpOEHHE,
(u3nYecCKne M XMMHYECKUE

PackpbIBaTe CMBICI HM3y4aeMbIX
MOHSATHH (BBISIBIIATH ux
XapaKTepHBbIE MIPU3HAKH),
YCTaHaBIIUBAaTh WX B3aHUMOCBS3b,
UCTIOJIB30BAaTh COOTBETCTBYIOLINE
MOHATHS TPHU OMHCAHWU COCTaBa,

CTpOEHUS u HIpEBpALLCHUIM
OpPraHU4eCKHUX COEIUHEHHH.
Hcnonw3oBats XUMUYECKYIO
CHMBOJIMKY JUIsl  COCTaBJICHUS

MOJIEKYJISIDHBIX M CTPYKTYPHBIX
(pa3BépHyToOi, COKpaIIEHHOM )
(GopMyIT OpraHMYECKHX BEILECTB.
YcTaHaBnuBaTh MPUHAIC)KHOCTD
BEIIECTB K  ONpEACICHHOMY
KJIaCCy MO COCTaBy M CTPOEHHUIO,




CBOWCTBa (B3aMMOJIEHCTBUE
CO MIETIOYHBIMU MeETaJJIaMH,
Ka4eCTBCHHAsl pEaKIWs Ha
MHOTOATOMHBIE CITUPTHI).
DU3HONOrMYECKOe OEHCTBUE
HAa  OpraHuM3M  YeJlOBeKa.
[lpumeHeHne TIMIEpUHA H
STUJICHTJIUKOJIS. ®denon.
Crpoenne MOJIEKYJTHI,
(¢u3nYeCKue M XUMHYCCKUC
CBOWCTBa ¢enona.
TokcuuHoCTh (heHONA, €ro
¢dbu3uoIOoTHYECKOE ACHCTBHE
HAa  OpraHu3M  4YeJIOBEKa.
[Ipumenenue deHoma

AJLIETUabI. Anpaerunbl:  hopMaTbIeTHIT

KapGoHnosrle " areTaabAeru,

KACHOTEL.  CIIOXKHBIE XHMHYECKOe CTpOCHHE,

3puUpbI ¢usznyecKkne M XUMHYECKUE
CBOWCTBa (peakuun
OKHCIICHUS u
BOCCTaHOBJICHUS,
Ka4eCTBEHHBIC peaxium),
MOJy4YeHHUE W TPHMEHEHHE.
OnHOOCHOBHBIE MpEENbHbIE
KapOOHOBBIE KHCIIOTHI:
YKCyCHast KHCIIOTA,
XHMHYECKOe CTpOEHHE,
¢bu3nueckue U XUMHUYECKHE
cBolicTBa (0Omue cBOMCTBa
KHCJIOT, peakuus
sTepuUKaIluK), MOTyUeHIE
u MIPUMEHEHHE.
CreapuHOBasi W OJICMHOBAs
KHCJIOTHI KaK MPeICTABUTENN
BBICLINX KapOOHOBBIX
KACIOT. Mplla Kak CoNlu
BBICIIIUX KapOOHOBBIX
KHCJIOT, 175 Moro1Iee
neiicrBue. CroxkHbIE 3PHUPHI
Kak MIPOM3BO/IHBIC
KapOOHOBBIX KHCJIOT.
I'uaponus cinoxHbIX 3QHUPOB.
Kupsl Kak TPOU3BOMAHBIE
DIAIEpPUHA W BBICIIMX
KapOOHOBBIX KHCJIOT.
I'uaponus xupoB

VrieBoasl VrieBomsr: COCTaB,
KIacCH(UKAIKs  YIIICBOIOB
(MOHO-, - u

nonucaxapusl). [moko3a —
MPOCTEUIINA MOHOCAXapuI:
0COOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKue |
XUMUYECKHE CBOICTBa
IJIIOKO3BI (B3aMMOJEHCTBUE C
TUJPOKCUIOM meu(1D),

HA3bIBAaTh UX 110 CUCTEMATHUECKOM
HOMEHKJIAType; MIPUBOJIUTH
TPUBUAIIBHEIC Ha3BaHUs
OTJICITbHBIX MpeICTaBUTEICH
KHCIIOPOJCOAEPIKAIITIX

coeqMHeHUl.  XapaKTepu30oBaTh
COCTaB, CTPOCHUE, IPUMEHCHHUE,
¢uznyeckue W XUMHYCCKHUE
CBOICTBa, Ba)KHEHIIIHE CIIOCOOBI

MOy ICHUS THITAYHBIX
MpeICTaBUTeNeH Pa3IUYHBIX
KJIACCOB  KHUCIIOPOJACOAEPIKALINX
coenMHEHUH (MeTaHoJIa, 3TaHOja,
DIHALEpUHA, ¢enona,
dbopMmanbpaeruaa, ameTaibIeruia,
VKCYCHOM  KHCJIOTBHI, TIIFOKO3BI,
caxapossl, Kpaxmarna,
IEJLUTIONO36); BBISABIIATE

TEHETHUYECKYIO CBSI3b MEXAY HUMU
U TOATBEPXKAATh €€ HaJIU4ue
YPaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHYECKUX peakiuit c
UCIIONb30BAHUEM  CTPYKTYPHBIX
¢opmyn.  OmuceIBaTh  COCTaB,
XHMHYECKOe CTpOeHHE "
NpUMEHECHHUE KHPOB,
XapaKTepu30BaTh HX 3HAUCHHE
JUTSL KHU3HEJESTENbHOCTH
OpraHU3MOB. Oco3HaBaTh
OIIaCHOCTh BO3JICHCTBUS  HA
JKUBBIE OpTaHU3MEI
OIIpEeIeIIEHHBIX OpraHUYeCKUX
BEIECTB, MOSICHATh Ha MpPUMEpax
CHoco0BbI YMEHBIIICHUSI 15§
NPEAOTBpAIlEHUST WX BPEAHOTO
BO3ICHCTBUS Ha OpraHu3M
YeJI0BEKa. Hcnonb3oBark
€CTECTBEHHO-HAy4YHbIEe  METOJIBI
MO3HAHUS - IPOBEJICHHE,
HaOIoIeHNe u OIIMCaHNe
XHMHUYECKOTO JKCIIEPUMEHTA
(maGoparopHbie OTIBITHI "
MPaKTHYECKUE paboTs).

CrneoBath npaBujiaM 0€30IaCHOM
paboTel B Ja0OpaTtopud  IpH
HCIIOJIb30BAHUH XUMHYECKOU
HOCY/Ibl U 000PY/IOBaHHMS, & TAKKE

MpaBwUiIaM oOparteHus c
BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSIMH BBITIOJTHEHUS
J1abopaTOPHBIX OTIBITOB u
MPaKTUIECKUX pabort o
MOJTY4YEHUIO u U3yUYEHHIO
OpraHUYeCcKUX BEIIIECTB.
[Ipencrasisrs pe3yabTarsl
9KCIIepUMEHTa B (GOpME 3aIlucH
YpaBHEHUH COOTBETCTBYIOLIUX




OKHCIICHHE aMMUaYHBIM
pacTBOpoM OKCHJIA
cepebpa(l), Boccranosnenue,
OpoxeHune [JTFOKO3BI),
HaXOXKJECHWE B  MPHPOE,
MIpUIMEHEHNE TJTFOKO3FI,
Owomoruueckass  poilb B
JKU3HEESITETbHOCTH
opranmsMa YeloBeKa.
®ortocunre3. Ppykro3a Kak
n3zoMep DIroKo3el. Caxaposza
- MIPECTaBUTEIh
JINCaXapHIoB, THUAPOIH3
caxapos3bl, HaxOXJICHHE B
mpupofie W TMPHUMEHEHHeE.
Kpaxman u memmonosa Kak
NPUPOIHBIE TIOJTUMEPHI:
CTpOCHHE  Kpaxmana |
[EJUTIONO36I, (PU3UYEeCcKUe |
XUMUYECKHE CBOICTBa
Kpaxmana (rumponus,
Ka4eCTBEHHAs] pEaKIus ¢
HOJIIOM).
DKCIEepUMEHTAILHBIC
METO/BI N3yUCHHS BEIIECTB U
UX NPEBpaLCHUM:

o JlaGopaTropHbI€ OMBITHL —
ropeHue CIHPTOB; -
B3aMMOJICHCTBUE TIIHIICPHHA
¢ rugpokcuaom memu(Il); —
Ka4eCTBEHHBIC peakuuu
aJbAETHI0B (oxucnenue
aMMUaYHBIM pacTBOpoM
OKCHIIa cepebpa u
runpokcugom  Mmeau(1l));
B3aMMOJICHCTBUE Kpaxmala ¢
HOJIOM.

o [IpakTrueckue paboTsl: Ne
2. CeoiicTBa  pacTBOpa
YKCYCHOW KHCJIOTHI.

e Pacuérueie 3amaum: —
oTpeieTIeHHe MOJIEKYIISIPHOM
(hopMyIbI OpraHUYECKOTO
BEIIECTBA TI0  MAacCOBBIM
JTOJISIM  aTOMOB XMMHYECKUX
JNMEMEHTOB M 10  Macce
(oOBeMy) MIPOYKTOB
cropaHusi; — pacy€Tel IO
YPaBHEHHUIO XUMUYECKON
peaxkuu

pEaKLuii U JenaTh BBIBOABI HA HX
ocHoBe. [IpOBOIUTH BBIYHCIICHUS
JUISL OTIPEICITICHUST MOJICKYJISIPHOM
bopMmysl OPraHuYEeCKOro
BEIIECTBA, o YPaBHEHHIO
XUMHUYECKOMN pEaKIUH.
CaMOCTOATENPHO IIJIAHUPOBATh H
OCYLICCTBIISTh CBOIO
MO3HABATEIBHYIO  JESTEIILHOCTD;
NPUHAMATh AKTUBHOE y4yacTHE B
TpYIIOBOM y4eOHOM
JeATEIbHOCTH

Paznen 4. AzoTcomepikaliyie OpraHndeCcKre

COEINHEHUS

AMUHEL
AMUHOKHCIIOTBI.
benku

3

AMUHEBL: MeTHUIIaMUH —
MPOCTEUIINNA TPeICTaBUTED
aMUHOB: COCTaB,
XUMHYECKOE CTpPOCHHE,
bu3nYeCKue M XHUMHUYCCKUE

PackpeiBaTh CMBICT H3y4aeMbIX
TIOHSATHH (BBISIBIIATH ux
XapaKTepHbIe MIPU3HAKH),
YCTaHABIUBAaTh WX B3aNMOCBS3b,
WCIIOJIb30BAaTh COOTBETCTBYIOIINE




CBOICTBa (peaxkuun c

KHCIIOTAMH W TOPCHHSA),
HaXOXJCHUE B  MPHPOJC.
AMUHOKUCIIOTHI Kak

aMmdoTepHBIe OpraHUYECCKHE
coequHeHna. Duznyueckue u
XUMHYCCKHE CBOMCTBa
aMUHOKHCIIOT (Ha TpuUMepe

IIUIMHA).  bronormdeckoe
3Ha4YCHUE AMUHOKHCJIOT.
CuHre3 mnentuaoB. benku

KaK TPHUPOIHBIE ITOIUMEPHI.

IlepBuunHasi, BTOpUYHAS U
TpEeTHYHAS CTPYKTypa
OCIKOB. XuMHUIecKre

CBOMCTBA OEIKOB: THIPOJIH3,
JeHATypaLusi, KaueCTBCHHBIC
peakiuu Ha OEJIKU.
DKCIEPUMEHTAIbHbBIE
METO/IBI U3YUCHUS BEIIECTB U
UX TIPEBPAILECHUI:

. JeMoHcTpanuu: -
JIeHaTypaius OCJIKOB  IpH
HaI‘pCBaHI/H/I; - IOBCTHBIC

peakiuu OeNKoB

MOHATHA TIPpU OMHUCAHWU COCTaBa,

CTpOEHUS u NpeBpaleHu
OpPraHUYCCKUX COCIMHCHHUH.
Hcnonb3oBarh XMUMHYECKYIO
CUMBOJIMKY  JUIS  COCTaBIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyToOi, COKpAaIIEHHOM )
(dbopMya OpraHMYECKHX BEIICCTB.
OnpenensiTh  MPUHAUICKHOCTD
BEIIECTB K  OMNpeACICHHOMY

KJIaCCy Mo COCTaBy U CTPOCHUIO,
Ha3bIBaTh UX MO CHCTEMaTHIECKOI

HOMEHKJIIAType; MIPUBOIIUTH
TpUBUAIILHEIE Ha3BaHUs
OTJENbHBIX MIpeICTaBUTENEH.
XapakTepusoBarb COCTaB,
CTpOEHHUE, MIpUMEHEHHE,
¢usnyeckue W XUMHYCCKUE

CBOICTBa, Ba)KHEMIIIHE CIIOCOOBI

MOJTyYeHUs TUMHYHBIX
IIpEeNCTABUTENEH
a30TCOAEPKALLUX COCTMHEHUI

(MeTHIIaMHHA, TIWIHHA, OEIKOB).
OnuceiBaTh COCTaB, CTPYKTYpY,
OCHOBHBIE  CBOWCTBa  OEJIKOB;
MOSICHSTh HA TIPUMEpax 3HAUCHHE
OCNIKOB JIJIsl OpraHM3Ma 4YejOBeKa.

Hcnons3oBath €CTEeCTBCHHO-
Hay4yHble METOAbl IO3HAHUA —
HaO0II0IaTh u OIUCHIBATH
JIEMOHCTPALMOHHBIN

skcriepuMeHT.  CaMOCTOSITENBHO
IJIAHUPOBAaTh U OCYILECTBISATH
CBOIO [T03HABATEIHHYIO
JACATCIIBHOCTD, HpI/IHI/IMaTI)

AKTHBHOE y4YacTHE B TPYIIOBOU
y4eOHOU JACSITeIbHOCTH

Paznen. 5. BoicOKOMONIEKYIISIpHBIE COETMHEHUS
[InacTmaccsl. 2 OcHOBHbIE TOHATUS XuMuu | Bragets H3y4aeMbIMU
Kayuykn. BomokHa BBICOKOMOIIEKYIISIPHBIX XUMHUYECKIUMH MTOHATHUSIMU:
COETMHEHMIA: MOHOMEDP, | PaCKPBIBaTh CMBICI H3Y9aeMBIX
MOJINMED, CTPYKTYPHOE | IOHATUH M  IPUMEHATH  3TH
3BEHO, CTETIeHb | MOHSTHS MIPH OMMCAHUU COCTaBA U
MOTUMEPHU3ALNN,  CPENHSSA | CTPOSHHUS BBICOKOMOIIEKYIISPHBIX
MOJIEKYJIsIpHas Macca. | OpTaHUYeCKUX  BEIIeCTB, IS
OCHOBHBIE METONBI CHHTE3a | OOBSICHEHUS OTAEIHHBIX ()aKTOB U
BBICOKOMOIIEKYIISIPHBIX SIBIICHU. Hcnonp3oBatb
COC}II/IHeHI/Iﬁ — | XUMHYCCKYIO CHUMBOJIMKY JJIA
MOJTUMEPHU3ALIUS U | COCTaBJICHUS CTPYKTYPHBIX
MOJINKOHACHCAIHS. (dopMyn BelIeCTB M ypaBHEHUH
[Inactmaccel  (OMUATHIICH, | peaKIUid  TIOIMMEpH3AIMH U
TITOJIUITPOITNIICH, TIOJIMKOHJCHCAIINN. OnuceIBaTh
MIOJIMBUHWIXJIOPUI, COCTaB, CTPOEHHE, OCHOBHBIC
MONUCTHPON). HaTypallbHbI | CBOWCTBA KaydyKoOB, HauoOoiee
U CHHTETUYECKHE KaydyKHd | paclpOCTpaHEHHBIX BHUJIOB
(OyTareHOBBIH, IJIaCTMAcC, BOJIOKOH; IPUMEHEHUE
XJIOPONIPEHOBBIN u|B Pa3IUYHBIX OTpacsiX.




W30IIPEHOBEIH). Bonokna:

HaTypaJbHBIC (xmomoK,
LIEPCTh, mENK),
WCKYCCTBCHHBIC (AIleTaTHOE
BOJIOKHO, BHCKO32),
cuHTeTHYeCKHe (KalpoH |
JIaBCaH).
DKCIIePUMEHTATbHBIC

METO/IbI U3Y4YEHUS! BELIECTB U
UX IPEBPALICHUI:

. HemoncTpanuu: -
O3HaKOMJIEHHE C 0Opa3laMu
MIPUPOTHBIX u

HNCKYCCTBCHHBIX BOJIOKOH,
IMJ1aCTMAaCC, Kay4yKOB

Hcnons3oBats €CTECTBEHHO-
Hay4Hble METOIbl IIO3HAaHHUA —
HaOM0naTh u OIIUCBIBATH
JIEMOHCTPALMOHHBII
OKCIIEPUMEHT.

Htoro uacos

34




Y4yedHo - MeTOIHYECKOE 00ecIeueHue

1. I'a6puensu O.C. Xumus 10 xnacc. - M.: [Ipocsemienue, 2020
2. Meronnueckoe mocobue k yaeOHuky: Xumus 10 kmacc. ABtop: I'abpuensa O.C
Hpoda M:2019
3.Tectol k yuebuuky O.C.I'abpuensua. M: poda., 2019.
4 MynbruMeuiiHoe yueoHoe mocooue. KoMITIeKT aIeKTPOHHBIX TOCOOHH.
Xumus 10 knace. Ipoda, M: 2015t
5. O. C. I'abpuensn, U. I. Octpoymos, U. B. AxcénoBa, Xumus. 10 xnacc. ba3oBsiii ypoBeHb.
Mertonuueckoe mocooue.
6. O. C. I'abpuensn, C. A. Cnaakos. Xumus. 10 knacc. ba3oBblii ypoBeHb. Pabouas terpazs.
7. 0. C. T'abpuensn, U. B. Tpuryouak. Xumus. 10 kiacc. 3agayHuk
HNupopmannoHHbIE CpeACTBA

1. http://www.alhimik.ru IIpeacraBiaeHbl clieayroinue pyOpUKN: COBEThI aOUTYPHEHTY, YIUTEIIO

XUMHH, CIIPABOYHUK (OUeHb Ooublias monbdopka TaONWIl U CIIPaBOYHBIX MaTepUaloB), BecEnas
XUMHUS, HOBOCTH, OJIMMITUA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEICHUH)

2. http://www.hij.ru/ Xypran «Xumust 1 KU3HB» MOHSATHO W 3aHUMATEIILHO paccKa3biBacT 000

BCEM MHTEPECHOM, YTO IPOUCXOANUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnsrii xypHan «XuMukn U Xumus». B

JKypHaJle IIPEICTaBIECHO MHOXXECTBO OIIBITOB 10 XMMHH, CONEPKUTCA MHOIO 3aHUMATEIIbHOU
MH(pOpMaIIH, TO3BOJISIONIEH YBII€Ub YUEHUKOB SKCIIEPUMEHTAILHOM YacThIO MPEaMETa.

4. http://c-books.narod.ru JIuteparypa mo XuMum.

5. http://1september.ru/. Xypuan «llepBoe ceHTAOps» AN ydyuTenedl M He TONbKo. B HEM

MMPEACTaBIICHO OOJIBIIIOE KOJIMYECTBO pa60T YYCHUKOB, B TOM YHCJIIC W HCCICAOBATCIILCKOT'O

Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IKOIbHBINA TOPTAJ CO CChIIKAMU Ha

O6paBOBaTeJ'ILHHe CalTBI IO XHMHUH.

7. www.periodictable.ru COopHuK cTaTeii 0 XMMHYECKUX OSIIEMEHTaX, WILTIOCTPHPOBAHHBIH

SKCIICPUMCHTaAMU.
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Kanenz{apno-TeMaaneCRoe NJIAHUPOBAHUE

Ne Tema ypoka KosnnuectBo yacos ‘
n/n Bcero|| /lara Jara
J1aH dakr
1 |[IIpeamer opraHuueckoil XuMuu, €€ BO3HUKHOBEHUE, 1
pa3BUTHE U 3HAUECHUE
2 | Teopus cTpoeHHUsI OpraHUYECKUX CoeAMHEHUN A. M. 1
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
3 |[IpencraBnenue o kiaccu(PUKANUNA OPTAHUUECKUX 1
BeniecTB. Homenkiarypa (cucremaruueckas) u
TPUBUAJIbHBIE HA3BAaHUS OPraHUYECKUX BEILIECTB
|4 HAHKaHHZ COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN PsiL “ 1 “ H |
|5 HMeTaH Y 9TaH — MPOCTEHIINE NPEACTABUTEIIN AIKAaHOB “ 1 “ H |
‘6 ”AJ'IKGHBIZ COCTaB U CTPOCHHUE, CBOWCTBA H 1 H H ‘
7 |[DTuieH U IpONUIeH — MPOCTEHIINE MPEICTABUTENH 1
aJIKEHOB
8 |IIpakTuyeckas padora Ne 1. «[lomyduenue sTHIIeHa U 1
W3Yy4EHHUE €r0 CBOMCTBY»
9 ||Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TomyueHue CHHTETUYECKOTO KaydyKa U pe3UHbI
10 ||AnKuHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1
rOMOJIOTHYECKUH psill. ALIETUIEH — MPOCTEHIIHIMA
MIPEJICTAaBUTENb aJIKUHOB
‘11 HBLI‘II/ICJ‘IGHI/ISI M0 YPaBHEHHIO XUMUYECKON peaKInu H H H ‘
‘12 HApeHH: 0eH3011 1 Toyos1. TOKCMYHOCTh apeHOB H H H ‘
13 |[eneTmyeckas CBsI3b YIII€BOIOPOIOB, MPUHAJIESKAIINX K
pa3IUYHBIM KJIaccam
14 |[IpupoaHble HCTOUHUKHU YITIEBOJIOPOJOB: NPUPOAHBIM raz u|| 1
MOMYTHBIE HE(QTAHBIE ra3bl, HEPTh U MPOTYKTHI €€
nepepadoTKu
15 |[IIpupoaHble HCTOUHUKHU YTIIEBOJOPOIOB: MpUpOAHbIM raz u|| 1
MOINYTHbIE HEPTSIHbIE ra3bl, HEPTH U MPOAYKTHI €€
nepepaboTku
‘16 HKOHTpO.ﬂLHaﬂ padora no pazaeny «YrieBoaopoab» H H H ‘
17 |[IIpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJ U 3TAHOJ.
Bonoponnas cBsa3b
‘18 HMHoroaTOMHLIe CHUPTHI: STUICHIJIMKOIb U IIULIEPUH H H H ‘
19 | ®enomn: cTpoeHNE MONEKYIIBI, PU3MUECKUE U XUMAYECKHIE
CBOMCTBA, IPUMEHEHUE
‘20 HAJIL,Z[CFI/I,Z[BIZ dopmanbaeru u aneTanbaerua. AleToH H H H ’
21 ||OMHOOCHOBHEIE MpeIeTbHbIC KAPOOHOBBIC KUCIIOTHI:
MypaBbHHAS U YKCyCHast
22 |MpakTuueckas padora Ne 2. «CBoiicTBa pacTBopa 1
YKCYCHOM KHMCJIOTBI»




Ne Tema ypoka KonuuectBo yacos ‘
m/n Bceero|| Jlara Jlata
J1aH dakr
23 ||CTeapuHOBasi U OJIEMHOBAs! KUCIOTHI, KaK MPEICTABUTEIH 1
BBICIIIUX KapOOHOBBIX KHCIIOT
24 |Mblia KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT, X Motomiee| 1
JICUCTBUE
25 ||CnoxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1
lMuaponus cnoxHbIX 3¢pUpoB
26 | Kupsl: runponus, mpuMeHeHne, OMoJ0TuYecKas poJib 1
KUPOB
27 |[YrieBonbl: cocTas, Kiaccudukaius. Baxxueiinme 1
MpeJICTaBUTENN: [VII0K03a, (PpyKTO3a, caxaposa
‘28 ‘KanMaJI ¥ 1EJIII0J103a KaK IPUPOJHBIE OITHMEPBI H H H ‘
29 |KouTpoJibHasi padoTa mo pasaeny
«Kucsopoacoaep:xainye oprannyeckie coemHeHus»
‘30 ‘AMI/IHHZ METHJIaMUH U aHUJIUH H H H ‘
31 ||AMHHOKHCIIOTHI KaKk aM(pOTEPHBIE OPTaHUIECCKHE
COeMHEHMS, UX Ouosnornyeckoe 3HaueHue. [lentumpt
‘32 ‘BGJ'IKI/I KaK IMPUPOJIHBIE BHICOKOMOJIEKYIISPHBIC COGI[I/IHeHI/I}IH H H ‘
33 ||OcHOBHBIE TOHATUSA XUMHH BBICOKOMOJIEKYIISPHBIX
COCIMHEHU I
34 ||OcHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1
coennHeHmi. [limactMacchl, Kaydyku, BOJJOKHA
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

MognucaHo

3 MHOBbEBA UndpPoBON NOANMNCHIO:
EﬂeHa 3nHoBbeBa EneHa

HukonaeBHa

[Hata: 2023.09.23
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