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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XWUMHUHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit ®enepanumny,
TpeOoBaHUl K pe3ybTaTaM OCcBOeHUs (perepalibHOil 00pa30oBaTeNIbHOI MPOrpPaMMBbl CPETHETO OOIIEro
obpazoBanus (POII COO), npeacrasineHHbIXx B DeepalbHOM roCyAapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom Konmenmuu mnpenojgaBaHus ydeOHOTO mnipenMera «XUMHUS» B
oOpa3oBaTeNbHbIX  opraHum3aumsx  Poccuiickoii ~ ®egepanuu,  peaqu3ylOLIMX  OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTPaMMbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS BOCHHUTAHUSA B
Poccuiickoit @enepanun Ha nepuon ao 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0ZI0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K OMPEETICHHIO 00IIeH cTpaTernu 00y4eHus,
BOCIIUTAHUS WU Pa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH y4yeOHoro mpenmera «Xumus» ansa 10-11
KJIaCCOB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIeNTyalbHble monoxkenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, CONep:KaHus, pPe3ylbTaToB OOydyeHUs U TpeOOBaHHI K YpPOBHIO
[IOJATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, IMOMy4aeMO€ BBIMYCKHMKaMH 0011e00pa3oBaTeNbHON  OpraHU3aIii,
ABJIIETCS HEOThEMJIEMOM 4YacThlo MX 00pa3zoBaHHOCTH. OHO CIYXUT 3aBEPIUAIOIIUM ATaroM
pealuM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CUCTEME XHUMHUYECKOr0 O0pa30BaHMA. OTH LEHHOCTU KAacaloTCs I103HAHUS 3aKOHOB
npupoabl, (GOpMHUPOBAHHUS MHUPOBO33PEHMSI U OOIICH KYJIbTYphl UEIOBEKa, a TaKXKe JKOJIOTHYECKU
000OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0pOBbIO M MPHUPOAHOHN cpene. Peanusyercs xumuueckoe
oOpa3oBaHue OOydaloOlIUXCsl HAa YpPOBHE CpEIHEro oOIero oO0pa3oBaHUS CPEACTBAMH y4eOHOTO
npeaMera «XUMUsS», COJEpKaHUE M MOCTPOEHHE KOTOPOro OMNPENENIEHbI B MPOrpaMMe IO XUMHH C
yuéToM crnenu(PUKd HAYKH XUMHH, €€ 3HaueHUS B MO3HAHUU MPUPOJBI M B MaTepUaIbHOW >KU3HU
oOuiecTBa, a Takke C y4y€ToM OOMMX IeJied M IPHUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT oco0yl pojib B COBPEMEHHOM
UBWIN3ALMK, B CO3/JIaHUM HOBOW 0a3bl MaTepuaibHOM KyiabTypbl. OHa BHOCHUT CBOMl BKJaj B
(dbopMHUpOBaHKE PAllMOHAIBHOIO HAayYHOTO MBILIUIEHHS, B CO3JaHHE LIEIOCTHOTO MPEJCTaBICHUs 00
OKpY’KaloIIleM MHUpE Kak 0 €IUHCTBE MIPUPOIbI U UelIOBeKa, KOTOpoe (hopMUpyeTcs B XMMHUU Ha OCHOBE
MOHMMAHHS BELIECTBEHHOIO0 COCTaBa OKPYKAIOIIEro MHpa, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU PUMEHEHUSI.

TecHO B3auMOJENCTBYS C IPYrMMH €CTECTBEHHBIMU HAayKaMHU, XMMHS CcTajga HEOThEMJIEMOW 4YacCThIO
MHUPOBOH KYJIbTYphl, HEOOXOAUMBIM YCIOBHUEM YCIELIHOTO TPY/a U XKHU3HU KaXJI0To uieHa o0IIecTBa.
CoBpemeHHass XUMHUs Kak HayKa cO3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHIl HampaBjieHa Ha
peleHne TI00albHBIX MPOOJIEM YCTOMUMBOrO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YHEPTETHUECKOMH,
MIUIIEBOM, YKOJIOTHYECKON 0€30MMacCHOCTH U OXPaHBI 3JI0POBBSI.

B coorBercTBMM € OOIMMH LENSIMU W NMPUHLMIAMH CpPEIHEro oOIiero oOpa3oBaHMs COAEp)KaHUE
npeamerta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb U3YUECHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO IOJATOTOBKY OOYYalOIIUXCs, HEOOXOOUMYIO UM JUIsI  BBIPAaOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  nipeAMeTa «XUMHs» SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«O01mas ¥ HeopraHW4ecKas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SBIISIOTCS
OCHOBBbI 0a30BOM HayKH: CHCTEMa 3HAHUU MO HEOPraHWYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHUM W3
oOmiell XMMUU) U OopraHudeckoi XxuMuu. PopMHUpOBaHHE AAHHOW CHCTEMBl 3HAHUHM NMPH U3YYEHUHU
npeaMera 00ecreynBaeT BO3MOXHOCTh PACCMOTPEHUS BCEr0 MHOT0OOpa3usi BEIIECTB Ha OCHOBE
OOIINX MOHATUHN, 3aKOHOB U TEOPHIA XUMUH.

Crtpyktypa coaepxaHusi KypcoB — «Oprannyeckas xumusi» u «OOmiass 1 HeopraHuyeckass XUMHUSD)
chopMHpoBaHa B MpOrpaMMme MO XMMHH Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YYEHHUIO Yy4eOHOro
MaTepuaia U OOYCJIOBJIE€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHM Ha OMNpeNeNE€HHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOi XMMHUU BELIECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOpPUM CTPOEHUSI OPraHWYECKUX COCTUHEHHI, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKUX
U DJICKTPOHHBIX MPEACTaBICHUN O CTpoeHuH BemiecTB. CBefieHHss 00 M3y4aeMbIX B Kypce BELIECTBAX



JIAIOTCS B Pa3BUTHU — OT YIJIEBOAOPOAOB J0 CIOKHBIX OMOJIOTMUYECKH aKTUBHBIX COeAMHEHUH. B Kypce
OpraHMYECKONM XUMHHM TOJy4yaloT pa3BUTHE CGHOPMUPOBAHHbIE HA YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs TIEpBOHAYATIbHBIC TMPEICTABICHUS O XHUMHYECKOW CBSI3M, KJIACCU(PUKAIIMOHHBIX
MpU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKON PEaKIIHH.

[Tox HOBBIM YTJIOM 3peHHS B IpeaMeTe «XUMEs 0a30BOr0 YPOBHS pacCMaTpUBAETCs M3yYCHHBIH Ha
YpOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs TEOPETUUECKHM MaTepuall U (HaKTOJIOrHYECKHUe CBEJICHUS O
BELIECTBaX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01as 1 HeOpraHudeckasi XUMHUsD»
0o0y4JaromuMcsl MPEeIOCTaBISIETCd BO3MOXHOCTh OCO3HATh 3HAUYEHHUE MEPHOJUYECKOr0 3aKOHAa C
O0IIETEOPETUYECKNX M METOJOJIOTHYECKUX TO3UIMHA, TIy0)Ke MOHATH HCTOPUYECKOE H3MEHEHHUE
(GYHKIHA 5TOTO 3aKOHA — OT 0000IIA0IIEH 10 OOBSICHSIONICH U MPOTHO3UPYIOIICH.

EnuHas cucrema 3HaHUM O BaXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBaX U IPUMEHEHUH,
a TaKXke O XMMHYECKHX DPEaKIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs JOIOJIHSAETCS B
kypcax 10 u 11 xnaccoB aneMeHTaMM COJIEepKaHusl, UMEIOIIUMHU KYJIbTYpPOJIOTUYECKUN U TPUKIIATHON
XapakTtep. OTHW 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKamH,
packpbIBalOT €€ pojb B IIO3HABATEIbHOM U IPAKTHUUECKON AEATEIbHOCTU YEJIOBEKA, CIOCOOCTBYIOT
BOCIIMUTAHUIO YBAXKEHUS K IMPOIIECCY TBOpPYECTBA B 00JACTH TEOPUU U TMPAKTUUYECKUX MPHIOKEHUN
XUMHHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBSI3aHHBIX C XMMHUEH, KPUTHUECKU OCMBICTUBATh MH(OPMALMIO UM MPUMEHSTH €€ s
IOTOJIHEHNST 3HAHWM, PELIEHUS HUHTEIJIEKTYaJbHBIX M O3KCHEPHUMEHTAIbHBIX HCCIIEI0BATEIbCKUX
3ajay. B memom coaepkanue ydeOHOro mpeamera «XUMHS» JAHHOTO YPOBHSA HM3y4YeHUs
OpPUEHTHPOBAaHO Ha (OPMHUPOBAHKE y OOYYAIOUIMXCS MHPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHUS
bunocopckux uue, TaKuxX Kak: MaTepuaibHOE €IUHCTBO HEOPTraHMUYECKOTO M OPTaHUYECKOro MHpA,
00YyCIJIOBIIEHHOCTb CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOAHBIX SIBJICHUN
nyTéM OHKCIIEPUMEHTAa W PEIICHUS NPOTHUBOPEUM MEXAY HOBBIMU (aKTaMU U TEOPETHUECKUMU
IPEIIOCHUIKAMHU, OCO3HAHUE POJIM XHMHUU B PELICHUHM 3KOJOTMYECKHX MpoOJieM, a Takke Mpodiem
cOepeXeHHs SHEPTeTUYECKIX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX TEXHOJOTUI 1 MaTepHAaIOB.

B numane pemenus 3amad BOCHMTAHHUSA, Pa3BUTHUS M COLMANM3aLMU OOYYarOIIMXCS IPUHATHIC
IporpaMMoil 1O XHMMHHM TOAXOJAbl K OINPEICICHUIO0 COACpPXKAHUA M TMOCTPOCHUS MpeaMeTa
pelycMaTpuBaoT GOPMHUPOBAHNE YHUBEPCATBHBIX YU€OHBIX AEUCTBUN, UMEIOUINX 0a30BOE 3HAUCHHE
JUISL  pa3iMYHbIX BHUIOB JCSITENBHOCTHU: pEIICHUS MpodieM, IMOHCKa, aHamu3a Hu 00paboTKu
uH(poOpMalMK, HEOOXOJMMBIX JMJIsi NPUOOPETEHMs] ONbITa MPAKTUYECKOW U HCCIEeI0BaTENIbCKON
JIeATETbHOCTH, 32aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMUHU.

B npakTuke npenojaBaHus XMMUM KaK Ha YpOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs, TaK U Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHUs, NPU ONPEICIEHUH COJAEPKATeIbHOW XapaKTepUCTUKM Lienei
U3Y4YEHUs TMIpeJMEeTa HaNpaBJIEeHUEM IEPBOCTENEHHONM 3HAYMMOCTU TPAJUIMOHHO TPU3HAETCS
¢opMHpOBaHHE OCHOB XHMMHYECKOM Haykh Kak oOOJacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPAKTUYECKON JNIeATEIbHOCTH YeNOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyibTypbl. C
METOJMYECKOW TOYKHM 3PEHHs TAKOM INOJXOJ K ONPEACICHUIO Leled M3ydeHMs] NMpeAMeTa sBISETCS
BIIOJIHE ONPaBJaHHBIM.

CornacHO JMaHHOW TOYKE 3pEHHUs TJIaBHBIMU LEISIMH HU3YyYeHHUs mpeamera «Xumus» Ha 0a30BOM
ypoBae (10 =11 ki1.) ssBRsIIOTCS:

. GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIe’KaT KIIIOUeBble MOHATHSA, (PyHAaMEeHTaIbHbIE 3aKOHBI U
TEOPUHM XHUMHHU, OCBOCHUE S3bIKa HAYKH, YCBOCHUE M IMOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

o dbopMupOBaHHEe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB H
XUMHUYECKHUX peaKInii, HeOOXOAUMBIX JJisl MPUOOPETeHUs YMEHUN OPHUEHTUPOBATHCS B MHUPE BEIIECTB
1 XUMUYECKUX SIBICHUH, UMEIOINX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEIHEBHOM KU3HU;

o pasBUTHE YMEHHUH M CIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAONIOJEHHEM U OObSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHUEM MTPaBUIl 0€30IaCHOT0 0OpaIleHHsI C BEIIECTBAMHU.

Hapsiny ¢ atuM, coneprkaTenbHas XapaKTepUCTHKA IieJiel U 3aJa4 U3y4eHHUs IMpelMeTa B Iporpamme
0 XMMHUU YTOYHEHAa M CKOPPEKTUPOBaHAa B COOTBETCTBHHM C HOBBIMU IMPUOPUTETAMH B CHUCTEME
cpenHero obmero obpasoBanus. CerogHss B MpenojaBaHUM XUMHH B OOJbIIEH CTENeHH OTAAETCS
MPEOYTEHUE IPAKTHUECKON KOMIIOHEHTE COJIepKaHusl 00ydeHHsl, OpUEHTUPOBAHHOM Ha MOATOTOBKY



BBIITYCKHHKA 0OIe00pa3oBaTebHOW OpraHu3allid, BIAQJACKIOIIEr0 HE HA0OpOM 3HaHUH, a
(GyHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMU aKTUBHOTO TMOJY4YE€HUS 3HAHUN U
MPUMEHEHUS UX B PEATbHOU JKU3HH ISl PEIICHUS TPAKTUYECKHX 3a71ad.
B cBs13u ¢ 3TUM npu U3y4YeHUH IpeaMeTa «XHUMHUS» JOMUHHUPYIOIee 3HaYeHHe MPUOOpETaroT Takue
LIeJIM U 33J]a4H, KaK:
ajantanus OOydYalolUMXcsi K YCIOBUSIM JTUHAMUYHO pa3BUBAIOLIErocs Mupa, (OpMUPOBaHUE
UHTEJUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEHIeHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;
dbopMupoBaHue y oOOydaloIUXCsl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLHUH), HMEIOIIUX
YHUBEPCAJIbHOE 3HAYCHHUE ISl PA3IMYHBIX BUJIOB JCATEIILHOCTU: PEIICHHS MPOOIJIeM, TIOMCKA, aHATN3a
U 00paboTKu HMHPOpPMAIMU, HEOOXOIMMBIX MIJIi HPUOOPETEHUs OIbITa JEATENIbHOCTH, KOTOpPas
3aHMMAET BAXXHOE MECTO B IIO3HAHMM XHUMHUH, & TaKXe U1 OLUEHKH C MO3MLMHA 3KOJOTHYECKON
0€30MacHOCTH XapaKTepa BIMSHHS BELIECTB M XUMHYECKHX IPOIECCOB HAa OPraHHU3M 4YelIOBeKa U
IPUPOJIHYIO CPENY;
pa3BUTHE TO3HABATENIbHBIX HMHTEPECOB, HWHTEIJICKTYyadbHBIX U  TBOPYECKHUX CHOCOOHOCTEM
00y4aroluxcs: COCOOHOCTH CaMOCTOSTENIbHO IPUOOPETaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH IS
MOWCKA ¥ aHAIM3a y4eOHOM U HAyYHO-TIOMYJIIPHONW HHPOPMALIUN XUMHYECKOTO COJIECPIKAHMS,
dbopMupoBaHHEe U pa3BUTHE Y OOYyYaAIOUIMXCA aCCOLMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
[pU IJIAHUPOBAHUH U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;
BOCIIUTAaHUE Yy oOOywarommxcs yOeXIEHHOCTM B T'yMaHHCTUYECKON HaIpaBIEHHOCTH XMMHHU, €€
BaXHOW POJIHM B PEIIEHUU II00ATBHBIX MPOOJIEM palliOHAIBHOTO MPUPOAOIOIb30BAHUS, TIOTIOIHEHUS
HHEPreTUUECKUX PECYPCOB U COXPAHEHMs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU
OepeXHOr0 OTHOIIEHHWs] K TMPUPOAE U CBOEMY 3[0pOBBIO, a TakkKe MPUOOPETEHUs OIbITa
MCIIOJIb30BaHUs MOJYYEHHbBIX 3HAHUH Ul NPUHATUS IPAMOTHBIX PELIEHUI B CUTyallUsIX, CBSI3aHHBIX C
XUMHUYECKUMH SBIICHUSMHU.
B yuebGHoM mutane cpemHero o6miero oOpa3oBaHHS TPEeAMET «XHUMHs» 0a30BOr0 YPOBHS BXOIUT B
coCTaB NpenMeTHOM obsactu «EcTecTBeHHO-HAyUYHBIE TPEIMETHI».
OOmiee 4ucIO 4acoB, OTBEAEHHBIX MJS M3y4eHUS XHMMHH, Ha 0a30BOM YpOBHE CpPEIHEr0 OOIero
oOpa3oBanus, coctaBisiet 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4yac B HEJIEIIO).

COJAEPKAHUE OBYYEHUS

10 KIIACC , OPTAHUYECKASI XUMUS
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH
[Ipenmer opraHuyeckoil XMMHMU: €€ BO3HUKHOBEHME, PAa3BUTHE U 3HAYEHHE B IOJTYYEHHHM HOBBIX
BEUIECTB U MarepuayoB. Teopus CTpoeHHs oOpraHudeckux coeauHeHnid A. M. byrtneposa, eé
OCHOBHbIE TOJOXeHUsA. CTpyKTypHbIE (HOpMYJbl OpraHMYECKHX BellecTB. ['omosorus, uzomepus.
XuMHYecKas CBSI3b B OPraHUUYECKUX COCTMHEHUSIX — OJUHAPHBIE U KPATHBIE CBA3H.
[IpencraBinenne o KkiaccupuKaUM OpPraHMYECKUX BemlecTB. HoMmeHknaTypa oOpraHH4ecKHX
COeIMHEHUN (cucTeMaTHYecKas) U TPUBHAIbHBIE HAa3BaHUS BAXKHEHIIMX TMpeICTaBUTENEH KIaccoB
OpPraHMYECKUX BEILECTB.
OKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX INpEBpallleHUui: 03HaKOMJIEHHE C 0OpaslaMu
OpraHMYECKUX BEIIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OpPraHUYeCKHX
BEIIIECTB, HAOMIO/IEHNE M OMHCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO IMPEBPAIIEHUIO0 OPraHUYECKUX
BEIIIECTB [IPU HarpeBaHUHM (TUIaBJIEHUE, O0YTIIMBAHHUE U TOPEHNUE).
Yraesoaopoasl
AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psii. MeTaH M 3TaH — MpocCTellIne NMpeacTaBUTENH
QIKAHOB: (hU3MYECKHE M XUMHUYECKHE CBOMCTBA (pPEaKUUU 3aMEIICHUS U TOPEHHs), HaXOXKJCHUE B
IPUPOJIE, IOTYyYEHUE U IPUMEHEHHUE.



AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTHMYECKUM pAd. ODTWICH W NOPONWIEH — MPOCTEUIINE
MPECTABUTENIM AIIKCHOB: (PU3WYECKME U XUMHUYECKHE CBOWMCTBA (peakUWu TUAPUPOBAHUSA,
rajioreHupOBaHus, TUIpaTallui, OKUCICHHS U MOJIMMEPHU3ALIUN ), IOJIyUeHHE U IPUMEHEHHE.
Ankanuensl: OyramueH-1,3 u mermwnOyraauen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHUE CBOMCTBA
(peakuus nmonuMepusanun). [lomyuenne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psAl. AUETHICH — MPOCTEHIIHIA
MPEJICTABUTENb AJIKHHOB: COCTaB, CTpOeHHWE, (HU3MYecKre W XHUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE.

Apensl. beHson: cocras, cTpoeHue, pu3nueckre 1 XUMUYECKUE CBOMCTBA (peakluy raJloreHUpOBaHUS
U HUTPOBAHUS), TMOJIyYEHUE U MpUMEHEHue. Toryon: cocmas, cmpoenue, usudeckue u XumuyecKue
ceoticmea (peakyuu 2an02eHUpPOSaHUsl U HUMPOBAHUs), noayuyenue u npumeHneHue. TOKCUUHOCTD
apeHoB. ['eHeTnyecKas CBsA3b MEXK/Y YIVIEBOJOPOIaMHU, IPUHAICKALIIMMH K pa3IMYHbIM KJlaccaMm.
[TpupoaHble UCTOYHUKH YTIIeBOAOPOI0B. [Ipupoaubiii ra3 u nomyTtHble HedTsAHbIe ra3bl. Hedts u eé
npoucxoxaenue. CnocoObl  mepepabOTKM  HepTH: TEpPEeroHKa, KpPEeKUHT  (TEPMUYECKHUH,
KaTanuThueckuil), nupoius. [IpoaykTsl nepepaboTku HePTH, UX IPUMEHEHHUE B MPOMBIILJICHHOCTH U B
ObITy. KaMeHHBII yrosb U MPOIyKTHI €ro mepepadoTKu.

DKCTHepUMEHTAIbHBIE METOJIbl M3YYEeHUS BEIIECTB U MX MPEBPAILEHUI: O3HAKOMJICHHE C 0OpaslaMu
MJIaCTMAacC, KaydykoB M pe3uHbl, koiuiekuuu «Hedtb» u «Yromb», MOAEIMPOBAHUE MOJIEKYI
YTJIEBOJOPOJOB U TajJOr€HONPOU3BOAHBIX, TPOBEACHUE MPAKTUUECKOW PaOOTHI: MOJYYCHUE dTUJICHA U
M3Yy4YEHUE €ro CBOMCTB.

PacuérHrble 3amaumn.

Bpluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEICCTBA WJIM MPOJYKTA PEAKIIMU MO0 M3BECTHBIM Macce, 00hEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHBIE OAHOATOMHBIE CHHUPTHL. METaHON W STAaHON: CTpPOEHUE, (PU3NYECKUE U XHUMHUECKHE
CBOMCTBA (p€aKkIMM C AaKTUBHBIMH METa/NIaMH, TaJOT€HOBOJIOPOJAaMHU, TOPEHHUE), MpPUMEHEHHE.
Bomoponubie cBs3M MexAy MOJEKyldamMu CrnupToB. JleicTBME MeTaHOJia M 3TaHOJa Ha OPTraHu3M

YeNoBeKa.
MHoroatroMHbie CHUPTHL. JTUJICHIJMKOIb M TJMIEPUH: CTPOCHUE, (PU3NYECKHE U XHUMHUYECKHE
CBOICTBa (B3aMMOJEHMCTBHE CO LIEIIOYHBIMH METaJUIaMU, Ka4eCTBEHHAs PEaKIMsi Ha MHOTOATOMHbIE
cnupthl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHeHne rimueprHa U STUIICHTJTUKOJISL.

®DeHon: CTpoeHUE MOJNEKyNnbl, (U3MYECKHe U XUMHUYECKHe CBOWMCTBA. TOKCHYHOCTH (heHomna.
[Tpumenenue denomna.

Anpaeruapl U Kemouwvl. PopManbIeruj, ameTaableTui: CTpoeHue, (U3MUecKue M XUMHYECKHEe
CBOIcTBa (p€aKIMM OKHUCIEHHUS U BOCCTAHOBJIEHHUS, KAuyeCTBEHHBIE pEaKIUH), TIOJy4eHHEe U
MPUMEHEHUE.

OaHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHAs KUCJIOTHI: CTPOCHHE,
¢duznyeckue 1 XuMUYecKkre cBOMCTBa (CBOWCTBA, O0IIMe ISl Kilacca KUCIIOT, peakuus dTepudukanmn),
nojsiyueHue W mnpuMeHeHue. CrTeapuHOBas M OJEMHOBAs KHUCJIOTHl KaK MPEICTaBUTENN BBICHIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IEHCTBUE.

CrnoxxHble »pUpPHl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MApoNu3 CIOXHBIX 3GUpoB. JKHUPBL
I'mpponus xupoB. [Ipumenenne xupoB. buosornueckas posb )KUPOB.

YrneBonpl: cocTaB, Kiaccuukanus yriieBogoB (MOHO-, IW- W Tojucaxapunel). [mrokoza —
POCTEUIINKA MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIbI, pU3NUECKHEe U XMMHUYECKHEe CBOICTBA
(B3aumopericteue ¢ ruapokcuaom menu(ll), okucienne ammuadHbiM pacTBOpoM okcuia cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHUE TIIIOKO3bl), HAXOXKICHUE B MPUPOJIE, IPUMEHEHNE, OHOoJIoTHYecKasi poib.
®otocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.



Kpaxmain u nemironos3a kak npupoasble noaumepsl. CTpoeHne Kpaxmaia U 1ejuoa03sl. Pusndeckne
Y XUMHUYECKHE CBOWMCTBA Kpaxmaia (TUAPOJIN3, KAUECTBEHHAsI pEAKLIUs C HOJIOM).
DKcrepuMeHTalIbHbIE METO/Ibl M3YUYEHHUsSI BEUIECTB M UX INPEBpAIICHUI: MpOBeACHUE, HAOII0AeHUE U
ONKCaHUE JAEMOHCTPALMOHHBIX OIBITOB: MOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX
cnupToB (OKHcieHHe ATaHoia okcuaoMm wenu(ll)), MHOTOATOMHBIX CHUPTOB (B3aUMOJACHCTBHE
runepuna ¢ rugpokcuaom menu(ll)), ampaernyioB (OKMcieHME aMMHMAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeiicTBME Kpaxmana C HOAOM), MPOBEIACHUE
IPaKTUYECKOH paboThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncienuss mo ypaBHEHUIO XMMHUYECKOM peakuumu (Maccel, 00BbEMa, KOIMYECTBA HCXOIHOTO
BEIIIECTBA WJIM MPOIYKTa PEAKIMU MO W3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJJHOTO U3 MCXOJIHBIX
BEIIIECTB WU NPOJYKTOB PEaKLUH).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHHMs.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnveckrue coeanHeHus. GU3nveckue U XMMUYECKHE CBOWCTBA
aMUHOKUCJIOT (Ha IpuMepe MuLKHA). bruonorndyeckoe 3HaueHre aMMHOKUCIOT. [lenTuibl.

benku kak npupoJiHbIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS M TPETUUHAs
CTPYKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OEIKOB: T'MIPOJIN3, AEHATYpalLusl, KAUeCTBEHHbIE PEaKLIUU
Ha OemKH.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHUs BEUIECTB M MX IpEBpallleHUil: HaOJII0JEHHE U ONMCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATYypaLus OEIKOB IIPU HArPEeBaHUU, LIBETHbIE pEaKLIUU OEJIKOB.
BbIcOKOMOJIeKYJISIPHBIE COeIMHEHUSI

OcCHOBHbBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, CTENEHb IOJUMEpPU3ALUH, CpeAHssl MoJeKyispHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNH — NOJIMMEpH3aLUs U MOJIUKOH/IEH AU

OKcrepUMeHTalbHbIe METO/Ibl U3YUYEHHUsl BELIECTB M MX MPEBPALICHUN: 03HAKOMIIEHHE C 00pa3laMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAY1YKOB.

MexnpeameTHbIe CBSI3H.

Peanmzanuss MeXmpenMeTHBIX CBsi3ed MpU  UM3Y4YEHMHM opraHmdyecko xumuu B 10  Kmacce
OCYILIECTBIISICTCS Yepe3 HUCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK U MOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX NPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE TIOHATHS: SBJIEHUE, HAYYHbII (QakT, TMIOTe3a, 3aKOH, TEOpUs, aHAJIU3,
CUHTE3, KIaccu(uKaus, NepuoJu4HOCTb, HaOII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINPOBAHHE.
®uznka: MaTepus, SJHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHbD, BELIECTBO,
Teso, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUe BETMUMHBI M €MHULIBI UX U3MEPEHUS.
buonorus: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OMOIOTMUECKU
aKTHBHBIE BelllecTBa (O€IKH, YIiIeBOAbl, JKUPBI, GEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMbIe, TOILUIUBO, PECYPCHI.

TexHonorus: NMILEBbIE TNPOAYKTHI, OCHOBBI pAaIlMOHAJIBHOIO IHUTAHUSA, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHE Ipernaparbl, MaTepuaibl M3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYYalOIIUMHCS IMPOrpaMm
cpenHero oobmero o6pa3oBaHMsl (JIMYHOCTHBIM, METalpeJIMETHBIM U TpeaMeTHbIM). HayuHo-
METOAMYECKOH OCHOBOMW Ui pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS MPOrPAaMM CPEIHEro
o01iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO/.

B cooTBercTBHH C CHCTEMHO-IEATENIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMUYHOCTHBIX DPE3YyJIbTaTOB
OCBOCHHMs INpeaMeTa «XHMUS» Ha YPOBHE CPEAHEro oOLero oOpa3oBaHUs BBIJIEIEHBI CIENYIOIINE
COCTaBJISIOLIHE:



OCO3HAaHHE OOYYAIIUMHCI POCCHMCKOW TPaKTAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JIMYHOCTU Ha OCHOBE KIIFOYEBBIX IIECHHOCTEH U
UCTOPUYECKHX TPATUIUI 0230BOI HAYKU XVMHUH,

FOTOBHOCTb U CHOCOOHOCTh OOYyYaroUIMXcs PYKOBOJICTBOBATHCA B CBOEH JAESTEILHOCTU LEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMH, IPUCYIIUMU IIEJIOCTHON CUCTEME XUMUYIECKOTO 00pa30BaHUs;

HaJIMYUE TPABOCO3HAHMS HKOJOTMUECKON KYyJIbTYyphl W CIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JInaHOCTHBIE pE3yNabTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE Yy4eOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TyMaHUCTUYECKUMHM, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU I[ICHHOCTSIMH M HUJeajlaMHd POCCHMCKOr0 Tpa)<JIaHCKOro oOlIecTBa,
NPUHITEIMU B OOINECTBE HOPMAaMHU H TIPaBUJIAMHU TOBEICHHUS, CIIOCOOCTBYIOIIMMHU IPOIeccaM
CaMOIIO3HaHUsl, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTUYHOCTH 00YYarOMINXCS.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpEAMETa «XHUMHUS» OTPa¥aroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATEIIbHON U TMPAKTUYECKOW JESITeNbHOCTH OOy4Yalouuxcs IO pealu3alud MPUHATHIX B
oO11ecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

OCO3HAHUS OOYYAIONIMMHICS CBOMX KOHCTHUTYIMOHHBIX NIPaB M OOS3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBONOPAIKY;

MPEJCTABIICHUS O COLIMATIbHBIX HOpMaX U MPaBUJIaX MEXIUYHOCTHBIX OTHOLIEHHUI B KOJIJIEKTUBE;
TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W NPUHUMATh MOTHUBBI, HaMEpEHUs, JIOTUKY M apryMeHThl IPYTHX MpU
aHAJIM3E PA3TUYHBIX BUJIOB YUCOHOU JIEATEIIHBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUIO OTEUECTBEHHOM XUMUHU;
yBaXEHHUSI K TMPOIIECCYy TBOpYECTBA B OONACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTMXKCHHS HAYKH €CTh PEe3ylbTaT JJIUTEIBHBIX HAOMIOJECHHUM, KPOMOTIMUBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

WHTEpECa M TO3HABATEIIbHBIX MOTHMBOB B TOJYYCHHH M TOCIEIYIONIEM aHaiu3e HHPOpMAIMH O
MEPENOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOI'0 CO3HAHUS, Y TUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallMW, CBS3aHHBIE C XHUMHUYECKUMH SBJICHUSMHU, U TMPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJIEHUE U MOCTYNKH CBOMX TOBApPUILEH C MO3UIIMA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS IIEHHOCTEH 30pPOBOTO M 0€30MacHOro oOpasza KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

coOrofieHHsI TIpaBUJI 0€30MacHOro OOpaIlleHUs] C BEIIECTBAMHU B OBITY, NMOBCEAHEBHOW JKU3HH U B
TPYIOBOH JESTEIBHOCTH;

MOHMMAHUS IICHHOCTH TPaBWJI HMHIWBUIYaTbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEJCHHS B
CUTYalHsIX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JIOJIEH;

OCO3HAHHUS TOCIEJCTBUI U HEMPHUATHS BPEIHBIX MPUBHIUEK (YIOTPEOICHHS alKOToisi, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW AESTEIHPHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7au COIMAIbHON HampaBlIEHHOCTHU (B
paMKax CBOEro Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 NIpodeccuil pa3iuyHOro poja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;



YBaKEHUS K TPYAY, JIOISAM TPYAA U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UWHAMBUAYAJIbHOM TpaekTopuu oOpa3oBaHMs, Oynyiien
npodeccun M peain3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOro OTHOILIEHHS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHMMAaHUA TJI00aNbHOTO XapaKTepa HKOJIOTUYECKUX MpoOieM, BIUSHUS 3KOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHME IPUPOJIHON U COLUAIIBHON CPEJIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJB30BAaHUS JOCTIDKEHUN XUMHHM JJis pEIICHHUS BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HEIPHATHS JACUCTBUN, NPUHOCALIUX BpEI OKpYXalolled NpUpOIHON cpene, yMeHus
IPOTHO3UPOBATh HEOIATONMPUSATHBIE SKOJIOTMYECKHE IMOCIECICTBUS MPEANPHUHUMACMBIX JEHCTBHHA U
Mpe0TBpallaTh UX;

HaJIMYUsl Pa3BUTOIO SKOJIOIMUYECKOTO MBIIIJICHUS, KOJIOTMYECKOM KYJIBTYpbI, ONbITa AESITEIbHOCTU
9KOJIOTMYECKONM  HAmpaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B  IO3HABATENbHOIA,
KOMMYHHKAaTHBHOH M COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH M YMEHHS AKTHUBHO IPOTHBOCTOSTH
UJICOJIOTHH XeMo(hoOouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA CTEeUM(UKN XMMUU KaK HAyKH, OCO3HaHHS €€ poiu B (OPMUPOBAHUHU PAIMOHATIHLHOTO
HAYYHOTO MBIIUICHUS, CO3IaHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €AHMHCTBE
IPUPOJBI M YeJIOBEeKa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0c000# 3HAUMMOCTH XUMUU JJIsi COBPEMEHHOU HIMBUIN3AUU: B €€ TYMaHUCTUYECKOM
HAIPaBJIEHHOCTH M BaXXHOW pPOJM B CO3JaHUM HOBOW 0a3bl MaTepUalbHOM KYJIbTYpPbI, PELICHUU
r7100aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILIEBON
Y 9KOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUH YCIOBUH YCHEIIHOro TpyAa U
HKOJIOTHUECKU KOM(DOPTHON KU3HU KaXI0TO YiIeHa 00IIEeCTBa;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: MOHMUMAHMS CYIIHOCTH METOJOB IO3HAHUS, HUCIIOJIb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJb30BaTh MOJTydyaeMble 3HAHMS I aHaidu3a U OObSICHEHUs
SBJICHUN OKPYXXAIOUIEr0 MUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHMs JeslaTb 00OCHOBAaHHbBIE
3aKJIFOYEHHS Ha OCHOBE HAyYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C IEJIBI0 MOIYYEeHHUS TOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTH CaMOCTOSTEIbHO HCII0JIb30BaTh XUMUUYECKHE 3HAHUS /IS peIIeHus Mpo0IeM B pealbHbIX
KU3HEHHBIX CUTYallUsX;

MHTEpEeca K NO3HAHUIO U HUCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUIO UM CaMOOOpPa30BaHHIO, K aKTUBHOMY
MOJyYEHUIO HOBBIX 3HAaHUH 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eITeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOEHUS yueOHOro IpeaMeTa «XUMHs» Ha YPOBHE CPETHET0 0OIIEero
00pa30BaHUs BKIIOYAIOT:

3HaYUMble  JUIE  (QOPMHUpPOBAaHUS  MHUPOBO33PEHUS  OOYYalOMIMXCS  MEXKIUCUUIUIMHAPHBIE
(MexmpenMeTHbIE) OOLIeHAYUYHbIe MOHATHUS, OTPaXKaroIlUe IEeJOCTHOCTh HAYYHOM KapTHHBI MHpa H
cnenupuKy METO/IOB IO3HAHMS, HCHOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HaAY4HbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClleZlOBaHNE, HAOII0IeHIE, U3MEPEHUE, SKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE y4eOHbIE JAEUCTBUS (MMO3HABATENbHbIE, KOMMYHUKATHBHBIE, pPETYJISTHBHBIE),
obOecneunBaromue (GopMUPOBaHHE (PYHKIMOHAIBHOW TPAMOTHOCTH M COLMAJIbHOW KOMIETEHIIMH
o0yJaromuxcs;

CIOCOOHOCTh 00YYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS ¥ YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHS B TO3HABATEIBHOM 1 COLMAILHON TIPAKTUKE.



MeramnpenMeTHble  pe3yabTaThl OTPaXalOT  OBJAJEHHE  YHHUBEPCAJIbHBIMH  YYEOHBIMHU
II03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJiaieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a30Bble JJOornYecKue AecTBHS:

CaMOCTOSTENIEHO (hOPMYITUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
ONpeNeNATh LEIH JAEATebHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPHUM HMX JOCTHXKEHHS, COOTHOCUTh
pE3yJIbTaThl AESITENBHOCTH C IOCTABIEHHBIMU LIENSAMY;

UCIMOJIb30BaTh IPU OCBOCHUM 3HAHUN HPUEMBI JOTMUYECKOI'O MBIIUIEHUS — BBIICNATh XapaKTepHbIE
IPU3HAKU [TOHATUHM U YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS AJIs
00BSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUHN BEIIECTB U XUMUUECKUX PEAKIINI;
yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMYECKUE pACCYKAEHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, 110 AaHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH M IPOTUBOPEYHs B PACCMATPUBAEMBIX SIBJICHUSAX, (DOPMYyIUpOBaTh BBIBOABI U
3aKJIF0YEHUS;

IPUMEHATh B NpOLIECCe IO3HAHUSA, UCIOJIb3YEMble B XMMUHU CHUMBOJMYECKUE (3HAKOBBIE) MOJIEINH,
IpeoOpa3oBbIBATh MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ) 3JIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHME XHUMHMYECKOHW pEaKUMU — TpPU pPELUIEHUHM Yy4eOHBIX IO3HABATENBHBIX U
INPAKTUYECKUX 3aJay, IPUMEHSATh Ha3BaHHbIE MOJEIbHbIE NPEICTABICHUS ISl  BbISBJICHUSA
XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB M XUMHUYECKUX PEaKLUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dbopMynupoBaTh LEIU U 3aJa4d HCCIENOBAHUS, UCIOJIb30BAaTh IOCTABJIEHHBIE M CAMOCTOATEIHHO
c(hOopMyIMpPOBAaHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA MO3HAHMUA M OCHOBBI i (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NMPABUILHOCTH BbICKA3bIBAEMbBIX CYXKIECHUM;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IJIAHWPOBAHUS U IPOBEIEHUS YYCHHUYECKHX SKCIEPUMEHTOB,
COBEpPILIECHCTBOBATh YMEHHsI HAOIIOJAaTh 3a XOJOM IPOIECCa, CAMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3yibTatr, (OopMyIMpPOBaTh OOOOLIEHHS M BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB
HCCJIEIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npuoOpeTaTh OIBIT YYEHHUUECKOW HCCIIEOBATENbCKOM M MPOEKTHOM JAEATENbHOCTH, NPOSIBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IOMCKY METOJOB PEIEHUs MPAKTHUECKUX 3ajad,
IPUMEHEHHIO PA3JINYHBIX METO/I0B MO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HMCTOYHHMKAX MHGOpMaIMKM (HAy4HO-TIOMYJIIpHAs JHUTeparypa
XUMHYECKOTO  COJIEp’KaHus, CIOpaBOYHbIE TocoOMs, pecypchl MHTepHera), aHaIM3UpOBaTh
UHGOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh
Y HEMPOTUBOPEUNBOCTH;

(GbopMynHpoBaTh 3aMpoCkl M MPUMEHSTh pa3iMyHble METOABI MpPU MOUCKE M 0TOOpe MH(OpMaIuy,
HE0OXOIUMOM ISl BHIOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

nproOpeTaTh OMBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M Pa3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMAJbHYIO (opMy MpelcTaBieHHs MH(popMaruu (cxembl, rpaduki,
JarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCTOJIb30BaTh HAy4YHBIH SI3bIK B KaueCTBE CpEJCTBA MpH paboOTe ¢ XUMHUYECKOH HHpopmauueit:
IPUMEHSITh MEXIpeaMeTHble ((pu3nyecKkue M MaTeMaTU4yecKue) 3HaKW W CUMBOJIbI, (DOpPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJjaBaTh BOMPOCHI 10 CYHIECTBY 00CYK/1a€MOM TeMbI B XOJI€ 1Uajora U/WIN JUCKYCCUU, BHICKA3bIBATh
uzeu, GopMylIupoBaTh CBOM MPEII0KEHNS OTHOCUTENILHO BBIMOJIHEHHS MTPETI0KEHHON 3a/1auu;
BBICTYNIaTh ~ C  IPE3EHTalMeld  pe3ylbTaTOB  I103HABATEIbHONW  JEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBIOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
IPAaKTUYECKOM paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, pEaIM3alUU Yy4eOHOro



npoekTa © (OPMYIHpPOBATh BBIBOABI IO pE3ylbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUNA MyTEM
COIVIACOBAHUS MO3ULUHI B X0€ 00CYKIEHNS U 0OMEHA MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH e CTBUSIMU:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYLIECTBIIATH CBOKO IO3HABATEIBHYIO JEATEIBHOCTD, ONPEIEIs €€
HeNd W 3aJa4d, KOHTPOJMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh IpeaiaracMblit
QITOPUTM JAEUCTBUI IPU BBINOJIHEHUH Y4EOHBIX M HCCIIEOBATENILCKUX 3aJad, BbIOMpaTh Hamboiee
3 PEeKTUBHBIN COCO0 WX PEUICHUs ¢ YUETOM MOIYYEHHUSI HOBBIX 3HAHHMH O BEUIECTBAX M XMMHUYECKUX
peaxkuusx;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasl XUMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, POJIW XMMHUU B TO3HAHUM SIBJICHUN HPUPOJBI, B (HOPMHUPOBAHMHM MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsl PeIICHHs MPaKTHYECKUX 3a7ad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQ/ICHUE CHUCTEMOW XMMHUYECKUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATHUS
(XMMUYECKUIl  DJIEMEHT, aToM, OJJIEKTpOHHas oO0O0OJI0YKa aroMa, MOJIEKyJa, BaJleHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, XUMUUECKas CBS3b, CTPYKTYpHast popMyiia (pa3BEpHyTasi U COKpallEHHas),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, yIIepOAHbIN cKeleT, GyHKIHOHATbHAS TPYIa, pajuKall,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPO U a30TCOEpIKalIe
COETMHEHUS, MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (T€OopUsl CTPOEHUs opraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUSA, JICKAIINE B
OCHOBE [MOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUN, (DAKTOJIOTMUYECKHE CBEICHUS
O CBOHCTBaxX, COCTaBe, IMOJIYYEHHH U O€30MacHOM HCIOJIb30BAHUU BAXKHEUIIUX OPraHUYEeCKHX
BEIIECTB B ObITY M MPAKTUYECKOM EATEIHHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHMH BBISABIATH XapaKTEpHbIe NMPHU3HAKM MOHATHH, yCTaHaBJIMBaTh UX
B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOUIME IOHATUS MpPU ONHCAHHM COCTaBa, CTPOCHUSA U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTABJIEHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (opMya OpraHMYECKHX BELIECTB U
YpaBHEHUH XUMHUYECKHX peaKUui, W3rOoTaBIMBAaTh MOJEIU MOJIEKYJ OpPraHMYECKHUX BEUIECTB MJIs
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHUH YCTaHaBIMBAaTh MPUHAIICKHOCTh H3YUYEHHBIX OPTraHUYECKUX
BEIIIECTB 10 UX COCTaBYy M CTPOEHUIO K OMpeAeIEHHOMY KJIacCy/TpyIIe COeIMHEeHUH (yrIeBOA0POabI,
KHCJIOPOJT U a30TCOEpKallie COETUHEHNS], BBICOKOMOJIEKYJIIPHbIE COETUHEHUS ), 1aBaTh UM Ha3BaHUS
no cucrematnueckoir Homenkinarype (IUPAC), a Ttakke NpUBOIUTH TpHUBHAJbHBIE HA3BaHUS
OTJICNIbHBIX OpPraHMYECKUX BEIIECTB (STWUJIEH, NPOINWIEH, AalleTUJIeH, ATHJICHIJIMKOJb, TJIULEPHH,
denomn, Gopmanbaeru, aneTanbAaerul, MypaBbHHasl KMUCIO0Ta, YKCYCHas! KUCIIOTa, OJIGMHOBAsI KMCJIOTA,
CTeapuHOBAas KUCIIOTA, ITI0K03a, GPYKTO3a, KpaxMas, LeIi0103a, IIHIHH);

Cc(OPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHJIBl XHUMHYECKOH CBSI3M B  OpraHHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOEHUSI OPTraHUYECKUX BEIECTB
A. M. BytnepoBa 1y1si 00BsICHEHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH
COXpaHEHHUs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOEHHE, PU3NYECKHE U XMMHUYECKHE
CBOMCTBA TUIHMYHBIX NPEJCTABUTENEH pPA3JIMYHBIX KJIACCOB OPraHMYECKHX BEUIECTB (METaH, 3TaH,
STUJICH, NPOMNWJIEH, aleTuieH, OyramueH-1,3, mermnOyramuen-1,3, O€H30J, METaHOJ, JTAHOII,
STUJICHIVIMKONb, TIHMLEPHUH, (EHOJN, aleTalbIeTrui, MypaBbHHas M YKCYCHAas KHCIOTBI, TJIIOKO3a,
Kpaxmall, [eJIJTI003a, aMUHOYKCYCHAs! KUCII0Ta), MITIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXAY HUMHU
YPaBHEHHUSIMUA COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHH C UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYII;



c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh HCTOUYHUKU YTIIEBOJIOPOIHOTO CHIPbs (HE(TH,
MPUPOJTHBIA Ta3, yrojb), CIOCOOBI WX MEpepadOTKH M TMPAKTHYECKOE MPUMEHEHHE TPOIAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKHUM YpPaBHEHUSM (Macchl,
00béMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM IPOAYKTAa PEAKUUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIIIH);

c(OPMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOW 3HAHHMI 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCTOJIb3yEMbIX B XUMUU MPU U3YYECHUU BEIIECTB M XUMHUYECKUX SIBICHUH (HaOiromeHue,
U3MEpPEHUE, DKCIEPUMEHT, MOJEIMPOBAHME), HUCIIOJIB30BATh CUCTEMHBIE XUMHUYECKHE 3HAHUSA IS
NPUHATUS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMU U HUX
IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUU COONIOJATh MpaBUAa MOJB30BAHUS XHUMHUYECKOH MOCYAOH U
1abopaTopHbIM 000OpYyIOBaHMEM, a TAKXKE MpaBWiia OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHHUI IUJIAHUPOBATh M  BBIIOJHATH XHUMHUYECKHHA HKCHEPUMEHT
(mpeBpallleHusT OpraHMYeCKUX BELIECTB IPU HArpPEeBaHHUU, IOJIyYEHHWE OSTUJICHA U H3YYCHHE €ro
CBOICTB, KaueCTBEHHbIE PEAKLUU OPraHWYECKUX BEIIECTB, JEHATypauus OEIKOB IPU HarpeBaHUM,
[[BETHBIE PEAKIMU OENKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH O€30MaCHOCTH IpU OOpaIleHUuu ¢
BEUIECTBAMM U  JIaDOpaTOpHBIM  OOOpYIOBAaHUEM, IMPEACTABIATh PE3YyNbTAaThl XUMHYECKOIO
JKCIIepUMeHTa B (OpMe 3alKicHU YPaBHEHUN COOTBETCTBYIOIIMX peakuuil U (popMynupoBaTh BHIBOJIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKHM aHAIM3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio,
II0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOIIOAATH MTPABHIIA YKOJIOTUYECKH 11eIeCO00Pa3HOT0 MOBEACHHUS B
OBITY U TPYIOBOU NEATEILHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYXKAIOLIEH MPUPOTHOM
cpenbl, OCO3HAaBaTh OINACHOCTb BO3JICMCTBHS HA KUBBIE OPraHU3Mbl ONPEAEIEHHBIX OpPraHUYECKUX
BEIIECTB, MOHMMAs cMbIch mokazatens I[I/IK, mosicHATP Ha mpuMepax CIOCOOBI YMEHBIIECHUS W
IIPEIOTBPALCHNS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHNU3M UYEJIOBEKA;

JUIsL 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3/10POBbsl: YMEHUE NPUMEHATH 3HAHMS
00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BELIECTB U XUMUUECKUX SBJICHUH;

JUISL CJENbIX U CIa0OBUIAIMIMX OOYyYaroIMXCsA: YMEHHE MCIIONb30BaTh pPelbe(HO-TOYEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoandecTBo yacoB DJIeKTPOHHbIE
n/-n HaumeHoBaHue pa3/ieioB U TeM NPOrPaAMMbI Beero Kontpoabusie  IlpakTuyeckune  (umpposbie)
padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
11 [Ipenmer oprannyeckoit XuMuu. Teopus CTpoeHUs 3
opranudeckux coenunenuit A. M. bytieposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbubIe yraeBOAOPOABI — aJTKAHbBI 2
2.2 HenpenenbHble yriieBogOPOIbI: aTKEHBI, aTKaAHUCHbI, ATKUHbI 6 1
2.3 ApomaTHiecKue yriaeBog0poabl 2
2.4 ITpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U UX NepepadoTka 3 1
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Denon 3
3.2 Anbaeruasl. KapOoHoBbie KuCIOThL. C0KHbIE 3(DUPbHI 7 1
3.3 VraeBoasl 3 1
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJHHEeHHs
4.1 AMUHBI. AMUHOKHUCITOTHI. benku
Hroro no pasaeny
Pa3pnen S. BeicOKOMOJIEKY /IS PHBIE COCAUHEHHUSA
51 [Tnactmaccel. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2




INOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Tema ypoka
yp KoanyecTBo yacos Nara
Ne i/ H3ydeHUs
Beero KonTpoJbHbie IpakTuyeckue Jlomaimnee 3ananue
padoThI paboThI
10a | 100
[IpenMer opraHu4eckol XMMUH, €€ BOSHUKHOBEHU BUTHE U
1 peAMET OPraHuYEeCcKO , €€ BO3 OBEHUE, pa3 e 1 500 | 7.00 §1, 3amaya 6 ctp.13
3Ha4YeHHe
2 Teopust ctpoeHus opranudeckux coeannenuii A. M. bytneposa, eé 1 1209 | 14.09 §2, ynp.8,10 ctp.22
OCHOBHbIE MOJIOKEHUSI
[Mpeacrasnenue o knaccupUKaMA OPraHUYSCKUX BEIIECTB. §3, cp.23-28, ymp. 7-
3 Homenknarypa (cucremarnieckasl) 1 TPUBHAJIbHbBIC HA3BaHUS 1 19.09 | 21.09 | 8 cTp.32
OpraHMYECKUX BEUIECTB
4 AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYCCKUI PSIIT 1 26.09 | 28.09 §3, ynp.6 cTp.32
o 3, ynp.9-11 ctp.32-
5 MertaH 1 3TaH — NPOCTEHILNE TPEICTABUTENH ATKAHOB 1 3.10 | 5.10 2 3’ yip p
. 4 cT - p.2
6 ATIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 10.10 | 12.10 §4 ctp 33-35, ynp.2.8
cTp.41-42
7 OTWJIeH U NpONHIeH — MPOCTeHIINe NpeACTaBUTENN ATKEHOB 1 17.10 | 19.10 §4, ynp.6-7cTp.41
) -
8 Hpa}(TI/I‘IGCKaH pabota Ne 1. «Ilonyuenue 3TuieHa 1 U3y4eHUE ero 1 1 2310 | 26.10 ctp.180-181
CBOICTB»
9 Ankanuensl. byraguen-1,3 u metunoOyraauen-1,3. [lonydyenne 1 711 | 911 §5, ynp.3-4 ctp.46
CHHTETHYECKOTO KaydyKa M PE3UHBI
10 AJKUHBI: COCTaB U ocE)6eHuHOCTH CTPOEHHUS, TOMOJIOTUYECKUU P, 1 1411 | 16.11 §6, ynp. 4-5 ctp.51
AlleTHIIeH — MPOCTEHIINN PECTABUTENh AJIKHHOB
. IOBT., YIIp.
11 Brlunicnenus no ypaBHEHNIO XUMHUYECKOW PEAKITNH 1 2111 | 23.11 (§)”fp 50 1 > YIp-3,7
12 Apensl: 6eH3011 1 TOyos1. TOKCHYHOCTh apEHOB 1 28.11 | 30.11 | §7, ymp.3 ctp. 55
13 I'eneTnueckas cBA3b YrieBOJOPOAOB, IPUHAAJICKAIIUX K 1 512 | 712 §7 noBr., ynp.4(6)
pasIMYHBIM KIIaccam ' ' crp.55
14 IIpupoiHbIE HCTOYHUKHU YTIEBOAOPOAOB: IPUPOIHBIN a3 u 1 1212 | 1412 88 crp.55-58, ynp.4-5
MOy THBIE HE(PTSHBIC ra3bl, HEPTh U MPOAYKTHI €€ epepadoTKu ' ' cTp.62




HpI/IpO):[HI:Ie HUCTOYHUKH YTJICBOAOPOAOB: HpI/IpOI[HHﬁ ras u

§8 c1p.59-61, ymp. 6-

19.12 | 21.12
15 MOy THBIE HE(PTSHBIE ra3bl, HePTh U MPOAYKTHI €€ TepepadoTKH 1 7 ctp.62. nost. §§3-8
16 KonTponbHas padota mo pazueny «YTIIeBOAOPOIBD 1 26.12 | 28.12
17 IIpenenbHble OTHOATOMHBIE COUPTHI: METAHOJ U 3TAHOI. 1 901 | 1101 §9 crp.63-71,
Bomopouas cBsizb ' ' ynp.11,12 ctp.74
18 MHOroaToMHbI€ CIIUPTHL: STUICHIIUKOJIb U TNIHLEPUH 1 16.01 | 18.01 39 ctp. 72-73,
yp.9,10 ctp.74
19 ®DeHoII: CTPOCHHUE MOJIEKYJIBl, PU3MUECKHE U XUMUYECKHE CBOICTBA, 1 2301 | 25.01 §10, ynp.3,5 ctp.79
NpUMEHEHHUE
20 Anpneruapl: popManpaerun U aneranbaerua. AueToH 1 30.01 | 1.02 | §11, ymp. 6-7 ctp.84
21 OOHOOCHOBHBIE TIPEIENIbHBIE KAPOOHOBBIE KUCIIOTHI: MyPaBbHHAS U 1 602 | 802 §12, ymp. 6-8 ctp. 91
yKCyCHast ' '
22 IIpakTudeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM 1 1302 | 1502 | CTP- 177
KHCIIOTBI»
CreaprHOBas M OJIEMHOBAs KUCIIOTHI, KaK MPEACTABUTENN BBICIINX §12 ctp.89, ynp.4
23 1 20.02 | 22.02
KapOOHOBBIX KHCIIOT ctp.91
o4 Mlzma KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 1 2702 | 29.02 §13, cp. 97-99,
JIEHCTBHE ymp.6,7,9 ctp. 100
CrnoxHble 3PHUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. §13 c1p.92-93,
25 1 5.03 | 7.03
TI'unponu3 crnoxHbIX 3QHUpoB yrp.10-11 ctp.100
§13, cp.94-96,
: 12.03 | 14.03
26 Kupsl: rTuaponus, npuMeHeHne, OM0JI0rHYecKas posib KUPOB 1 yip 4.5 c1p.100
VYriieBoabl: cocTaB, kiaccudukaiis. BakHeiie npeacTaBuTeu: §14, ymp. 96, 10
27 1 19.03 | 21.03
III0K03a, (PPYKTO3a, caxaposa ctp.109
1 . 116.
28 Kpaxmai u nemironos3a Kak NpUpOAHbIE TOJIUMEPEI 1 9.04 | 4.04 §o§;y§§pg3’1; crp-116
29 Kontponbnas pabota no pazaeny «Kucnopoaconepxariue 1 1604 | 11.04
OpPraHUYeCKUE COCTUHEHHSDY
30 AMUHBI: METHUJIAMHUH U aHWJIMH 1 23.04 | 1804 §16, ynp.5,7 ctp.122
AMUHOKHUCIIOTBI KaK aM(OTepHBIE OPraHUYEeCKHUE COSTUHEHUS, NX §17 ctp.122-125,
31 1 30.04 | 25.04
Omororuueckoe 3HaueHue. [lenTusr yop.11 ctp.134
32 benku kak npupoaHbIe BEICOKOMOJIEKYISAPHBIE COEAUHEHUS 1 7.05 | 205 | §17 ctp.126-133,




yrp.10 ctp.134
§18-20, moAroTOBHUTH

33 OCHOBHBIC MTOHATHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCAMHCHUI 1 14.05 | 9.05
Npe3eHTAINU
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSTMHEHHH. 1 2105 | 16.05 § 21-22, noAroTOBUTH
[TnacTmaccel, KaydyKku, BOJOKHA ' ' Hpe3eHTalUH
[IpomesxyTouHast aTTecTanus 1 23.05 | 23.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




KonTposb 3HaHUM, yMeHHii, HABBIKOB (TeKYyIINii, pyOesKHbIH, HTOTOBbIN)
Texkymuii KOHTPOJIb OCYILECTBJIETCS B BHUJE YCTHOIO OINPOCA, TECTOBBIX PabOT, MPOBEPOUHBIX
paboTt, mpeanojararomKUX pa3BepHyThH oTBeT. Ilucebmennsie pabotbl auddepeHunpoBaHsl,
BKJIIOYAIOT B ce0s1 BOIIPOCHI Kak 0a30BOr0, Tak U MOBBILIEHHOTO YPOBHEH.
Pybesrcnoiit u umozogutii Konmpons 6 10 Knacce ocywjecmensemcsa 6 6uoe KOHMPOJIbHHIX U
npoeepounbvIX padom.
1. Konrponbnas padora Nel «¥Yr1€BO10pOABD».
2. KonutponbHas padora Ne2 «Kucjiopoacoaep:kamue coexnHeHHs
Kpome BrllIenepedrcaeHHbIX OCHOBHBIX (POPM KOHTPOJISI IPOBOJISATCS TEKYIIUE TPOBEPOYHBIC U
CaMOCTOsITeNIbHbIE paOOThI B paMKax Ka)KIO0H TeMbl B BUuje (hparMeHTa ypoka.
Y4eOHO-MeToAHYEeCKOe H MaTepHAJIbHO-TEXHHYeCKoe odecnieyeHue 00pa30BaTebHOIO
npouecca

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Pymsutuc. I'.E., ®enpaman @.I'. Xumusa: yueOHuk s 10 kiacca o01meo0pa3oBaTeIbHBIX
yupexaenui -M.; [Ipocsemenue.
YuebHUK 10 mnpenMeTy BKIroueH B DenepalibHblii IepedeHb Y4EOHHUKOB, PEKOMEHIOBAHHBIX
MunuctepctBoM npocBenieHust Poccuiickoit @enepauuu K HCHOJIb30BAaHUIO B 00pa30BaTEIbHOM
npoiiecce B 00111e00pa30BaTeNbHbIX YUPEKICHUAX.
[lepuomuyeckas cucremMa XuMHIecKux aneMenToB J[.J1.Menneneea, Tabimia pacTBOPUMOCTH,
JNEKTPOXUMHUUYECKUN PsIl HAIIPSYKEHUST METAIUIOB
METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf
Lundpossie 00pazoBaTenbHbIE pecypchl
SKnacc https://www.yaklass.
doxchopn https://foxford.ru
Pemry EI'D  https://chem-ege.sdamgia.ru/
Hudoypox Buneo infourok.ru https://iu.ru/video-lessons?klass
. POIII https://resh.edu.ru/
Pecypcol mo popMupoBanuio u oueHke GyHKIUMOHAIBHON I'PAaMOTHOCTH
1. bank 3aganuii 1yig GopMUPOBaHUS M OLEHKH (YHKUHMOHAIBHON T'PaMOTHOCTH OOYYarOIIMXCS
ocHOBHOM 1mkoinbl (5-9 knaccsr). ®IBHY UucTuTyT cTpaTerun pa3BuTus oOpa3oBaHMsl pOCCUNCKOMN
akagemMun obpasoBanus: http://skiv.instrao.ru/bank-zadaniy/.
2. JleMOHCTpalMOHHBIE MaTEPUANbI Ul OICHKH (PYHKIIMOHAIBHOW IPaMOTHOCTH yJalmxcs 5 u 7
kinaccoB. DPI'BHY «MHCTUTYT cTpaTeruu pa3BUTUs 0Opa3oBaHUS POCCHHCKOM  akaleMHuu
obpaszoBanus» (JlemoHcTparmoHHble MaTepuaisl hitp://skiv.instrao.ru/support/demonstratsionnye-
materialya/.
3. Ortkpsiteie 3amanus PISA: https:/fioco.ru/mpumepbi-3aiau-pisa.
4. TIpumepsl OTKpBITHIX 3a1aHuil PISA mo ynrartenbckoil, MareMaTuyeckoi, eCTeCTBEHHOHAYYHOI,
(GUHAHCOBOW I'PaMOTHOCTH W 3aJaHM{ MO COBMECTHOMY pECIICHHIO 3aad: http://center-imc.ru/wp-
content/uploads/2020/02/10120.pdf.
5. COOpHHKHU 3TaJIOHHBIX 3ajaHuil cepur «DYyHKIHMOHAIbHASI TPAMOTHOCTh. YUMMCS JJISl KU3HU»
uznarenbcTBa «[Ipocsemenuey: https://myshop.ru/shop/product/4539226.html.
6. ®OyHKIMOHATBHAS TPAMOTHOCTH 5,7 kiacc. OnbIT cucteMbl oOpazoBanus T. CankT-IlerepOypra.
KHWM, crienndukarnyst, kogudukaropsr: https://monitoring.spbcokoit.ru/procedure/1043/.
7. DJeKTpOHHBIH OaHK 3amaHuidl MO (YHKIMOHAIBHOW rpamoTHOCcTH: https://fg.resh.edu.ru/.
[TomaroBass MHCTPYKLUS, KaK MOJYYHUTh JOCTYI K 3JIEKTPOHHOMY OaHKy 3aJaHHi MpejicTaBleHa B
PYKOBOJCTBE MOjb30BaTessd. (O3HAKOMHUTBbCS C PYKOBOJCTBOM  IOJb30BaTENsl MOXHO IO
cceuke: https://resh.edu.ru/instruction.  Ipesentanmst  miargpopmbl  «DIEKTPOHHBIA  OaHK
TPEHHPOBOUHBIX 3aJIaHHI TI0 OICHKe (YHKIMOHAJIBHOW TpaMoTHOCTH»: https://fioco.ru/vebinar-
shkoly-ocenka-pisa.
Cnmcok moJie3HbIX 00pa3oBaTe/ILHbIX CATOB (M0 XUMMH)
1. Enunble o0pa3oBaTesibHbIE pecypchl ¢ caiita Www. school-coolection.edu.ru
2. XuMmunueckasi HayKa u oopaszoBanue B Poccun http://www.chem.msu.su/rus
3. Xumus u Kuzub — XXI Bek http://www.hij.ru
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I'azera «Xumus» H cait 1as yuureias «5 uay Ha ypok xumumn» http://him.1september.ru
ChemNet: mopraj pyHIaMeHTAJILHOI0 XHMHYECKOro oopa3zoanus http://www.chemnet.ru
AJIXUMHUK: caiit JL.FO. Anukoeposoii http://www.alhimik.ru

OcHOBBI  XMMHUM: 00pa3oBaTeJbHbIH CaliT IS IIKOJbHHUKOB W  CTY/JAEHTOB
http [lwww.hemi.nsu.ru

8. Mup xumun http://chem.km.ru

9. Kaouner xumun: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru

10. Kouunekuusi «EcTecTBeHHOHAYYHbBIE IKCIIEPUMEHTHD: XuMus http://experiment.edu.ru

11. Opranuyveckas XUMHUA: 3JICKTPOHHBIHI Y4eOHUK 1A cpeaHei LIKOJIBI
http://www.chemistry.ssu.samara.ru

12. XumMuss s BceX: WUIIOCTPHPOBAHHBIE MAaTepHAJIbI 1O O0IIeil, OpraHuvYecKod u
Heopranmveckoi xumun http://school-sector.relarn.ru/nsm/

13. Xumus 151 MKOJIbHUKOB: caiiT /Imurpus BoJsioToBa http://chemistry.r2.ru

14, IlIxoabHasi xumus http://schoolchemistry.by.ru

15. DaexTponHasi 6udaMoTEKa MO XUMHM U TexHuke http://rushim.ru/books/books.htm

No ok

OobopynoBanue
tabmuna «[lepruoanueckas cuctema XuMudeckux snemenTos [I.M1.MenneneeBay;
Tabnuna «PacTBOpUMOCTD COJIei, OCHOBAaHUM U KUCIIOT B BOJIEY;
Tabmuna «Ps1 cTaHgapTHBIX AMEKTPOJHBIX MOTEHIMAIOB METAIUIOBY;
tabnuna «[IpaBuia TeXHUKH 0€3011aCHOCTHY;
KoMIUIeKT Tabmun «Hauvana xumum», «CTpoeHue BeliecTBa. XUMHUYEcKas CBs3b», «PacTBOpBHI.
BHeKTpOJmTquCKas{ JUccouranusy, «XHMHUYECKHE peakuum», «Mertamibsy, «Hemertamibny
«XHUMHUYECKOE NPOU3BOACTBO. Mertamnyprus», «CTpoeHue OpraHM4ecKHX BelEecTB», «Peakuun
OpraHMuYecKUX BemiecTB», «llpupoaHble MCTOYHMKHU yrieBogoponoB. CrocoObl HUx nepepaboTKu.
Oprannyeckuil cuHres», «BricokomonekynsapHele BemecTBa. Ilomumeps», «belnkn U HyKIEHMHOBBIE
KHUCIIOTBDY;
6. KapTOUKM C TECTOBBIMM 33aJaHUSMU;
7. MHCTPYKTUBHBIE KApTOUKH JUIs TAOOPATOPHBIX U MPAKTUUECKUX padoT;
8. Buneopunbmbl «llepuognueckuit 3akon .M. MenneneeBa», «byTiaepoB U TeopHusi CTPOCHUSN»,
«Ctpoenue aToma», «JlucnepcHslie cucteMbl», «O011e CBOWCTBA PACTBOPOBY;
9. Habop aTOMOB Ul COCTaBJIEHUS MOJEIEH MOJIEKYIT;
10. maGoparopHOoe 00OpyIOBaHHE, BEIIECTBA W MATEPHAIBI COTJACHO TEPEUYHIO J1a0OPATOPHBIX,
NPaKTUYECKUX pabOT U AEMOHCTPALMOHHBIX OIBITOB;
YueOHo-1a00paTopHOE 000pyI0BaHHUE
1. HaGop 1715t MOI€IMPOBAHUS CTPOEHUS! OPraHUUECKUX BEIIECTB.
2. Komnekuuu: «BonokHa», «KaMeHHBIH yroib 1 NpOAYKTHI ero nepepadbotkmny», «Kayuyk», «HedpTs
U BaXKHEHIINe NpoayKThI ee nepepaboTkuy, «Ilnactmacchi».
Y4yeOHO-IpakTHYECKOe 000pyAOBaHHE
1. HaGop Ne 19 OC «YrneBomopoibl
2. Habop Ne 20 OC «Kwucnopoacoaepsxaiiyue opraHndecKie BeIecTBa
3. Habop Ne 21 OC «KucnoTsl opraHu4ecKue».
4. Habop Ne 22 OC «YrieBoibl. AMUHBI.
5. HaGop nocyzs! ¥ MPUHAJICKHOCTEN IS YHeHUYECKOTO SKCIIEPUMEHTA.
TexHu4eckue cpeacrsa od0yyeHust
IlepconanbHblil KOMIIBIOTEP. Meaua-nipoekrop. MHTEpakTUBHAS 10CKA.
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