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Pabouas mnporpamma cpegHero oOmero o6pa3oBaHuss MO XUMHUU (0a30BbI ypPOBEHB)
coctaBiieHa Ha ocHOBe DeaepanmpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuu B
Poccuiickoit @enepaunn»', TpeGoBaHuii K pe3ybTaTaM OCBOEHHsS OCHOBHOM 00pa3oBaTebHOM
IIPOrpaMMBbl CpeHEro 001Iero 00pa3oBaHus, MPEICTaBICHHbIX B DeiepalbHOM TOCYJ1apCTBEHHOM
00pa30BaTENLHOM CTaHAapTE CPEAHEro obmiero obpasoBanus’, dexepaibHON 00pa3OBATEIHLHON
mporpamMmbl cpeHero oomero odpaszoBanust ot 18.05.2023 roma Ne372, ¢ yu€rom «KoHuenmmm
npernojiaBaHus y4eOHOro mnpenMmera «XuUMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyn, peanu3yloIMX OCHOBHBIE O00MIE00Pa30BATENBHBIE IIPOTPAMMBI»’ M  OCHOBHBIX
nonoxkeHnit MenepanbHON NPOrpaMMbl BOCITHTAHUS .

MNOSICHUTEJIBHAS 3AITUCKA

OcHoBy moaxolloB K paspabotke padoueil mporpammbl COO mo XMMHH, K OINpPEEICHHIO
oOuieil crpaterun oOydeHMs, BOCHUTAHHMS M Pa3BUTHS OOYYalOUIMXCA CPEACTBAMU Yy4eOHOTro
npeamera «Xumus» it 10 kimacca Ha 6a30BOM YpPOBHE COCTaBHJIM KOHLIENTYAJIbHBIE MOJIOKEHHS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJNEH, COoJep)KaHUs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO IIOJTOTOBKHU BBIITYCKHHUKOB.

B cootBeTcTBHM ¢ maHHBIMEU TONOXKEHUsAMH padodast mporpamma COO (6a30BbIil yPOBEHbD):
yCTaHaBIMBAaeT  o0s3arenbHOe  (MHBApUAHTHOE) MPEIMETHOE  COJEp)KaHHWe,  OIpenelisieT
KOJIMYECTBEHHbIE U KAueCTBEHHBIE €r0 XapaKTEPUCTHUKU Ha KaXKIOM dSTale H3yueHUusl IMpeiMerTa,
IIPEelyCMAaTPUBAET IPUHLMIBI CTPYKTYPUPOBAHMSI COACPkKAHMSI U PaCHpPENENICHUs €ro 1o Kiaccam,
OCHOBHBIM pa3jiejaM U TeMmMaM Kypca; NaéT NpUMEpPHOE paclpelesieHne Y4eOHBIX YacoB I10
TEMaTHYECKUM pa3lieiaM, PEKOMEHAYET IIOCIEN0BAaTEIbHOCTh U3yUYEHUsl OTAEIbHBIX TEM Kypca C
y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobenHocTei ywammxcs 10 kmacca; AaéT METOAMYECKYIO MHTEpHpPETAlMIO LeJded H3ydeHUs
IpeIMeTa Ha ypOBHE: COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpEIHEro oOIiero odpazoBaHus,
COJEP/KATEIIbHOM  XApaKTEPUCTUKM  IUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOEHUS  OCHOBHOH
00pa3zoBaTeNbHON MPOTPAaMMBI CpeaHero o0mero o0pa3oBaHusl (JIMUHOCTHBIX, METAMPEIMETHBIX,
IPEIMETHBIX), OCHOBHBIX BHUJIOB y4€OHO-ITO3HABATEIbHOM /AEATENILHOCTH YYEHHMKAa IO OCBOCHHIO
comepkaHusi npeamera. [lo BceM Ha3BaHHBIM —NO3MLIMSIM B IporpaMMe  coOJroJeHa
peeMCTBeHHOCTh ¢ Paboueil mporpaMmoil ocHOBHOIrO o01iero oopazoBaHus 1Mo XuMuu (s 8—9
KJIACCOB 00Pa30BaTENbHBIX OPraHU3aNuii, 6a30BbIl YPOBEHB)’,

JlaHHas mporpaMma SIBJSIETCS OPUEHTHUPOM Ui COCTaBJIEHUS PabOYMX MPOTrpaMM, aBTOPHI
KOTOPBIX MOTYT MPEAJIOKUTH CBOM MOAXO0/ K CTPYKTYPHUPOBAHUIO U TIOCIIEI0BATEIILHOCTH U3yUEHUS
yueOHOro mMarepuana, a Takke CBOE BHIEHHE OTHOCUTEIBHO BO3MOXKHOCTH BbIOOpa BapuUaTHBHOM
COCTaBJISIOUIEH CcoJepKaHUs IpeaMeTa JOIMOJHUTENIBHO K 00s3aTesIbHON (MHBapUaHTHOW) YacTu
€ro CoJepKaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Xummuueckoe o00Opa3oBaHME, T[I0JIy4aeMO€ BBITYCKHUKAMH CpeIHEH IIKOJbI, SBISEeTCS
HEOTHEMJIEMOU YacThi0 WX 00pa3oBaHHOCTH. OHO CITY)KHT 3aBEPIIAFOIIAM JTAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHON CUCTeMe
XUMHUYECKOTO 00pa3oBaHMs. OTH [EHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB  TPUPOJHI,
(dbopMHUpOBaHUST MHPOBO33pEHHsI M OOIIeH KyJIbTyphl 4YeJOBEKa, a TaKKe JKOJOTHYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO M MPHPOJHON cpene. Peamusyercs XuMHUIECKOe

1 ®enepanbhsblii 3akoH oT 29.12.2012 Ne 273-D3 (pen. ot 16.04.2022) «O6 obpasoBanun B Poccuiickoit Oeneparmmy.

2 IIpuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkacHUH (heaepaabHOro rocyIapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHJapTa CpeIHero o0Iero 00pa3oBaHUsY

3 «Konuenuus mpemnomaBaHus ydeOHOro mpenmera «XuMus» B o0Opa3oBaTenbHBIX opraHmsauusx Poccuiickoir denmeparum,
peaM3yIoIMX OCHOBHbIE 00Ieo0pa3oBaTeNbHble HporpamMmbl»y (yTB. pemieHneM Komnernun Munnpocsenienust Poccun,
mpotokoi ot 03.12.2019 Ne [TK-4BH).

4 Pabouas mnporpamma BocnHTaHHs (0JoOpeHa penreHHeM (eaepantbHOro y4eOHO-METOIUIECKOro OOBEUHEHHUs 10 ol0uemMy
o0pazoBanuto, mpotokoia ot 02.06.2020 Ne 2/20).



o0pa3oBaHue yyaluxcs cpeHell MKOIbI CPeACTBAMU yUeOHOro npeamera « XUMH», COAepKaHne
U TOCTPOCHHE KOTOPOIrO OMNpEeNeieHbl B MporpamMme C y4€TOM CHeUU(PHUKU HAyKd XUMHH, €€
3HA4YEeHUs B MMO3HAHUM MPHUPOJBI U B MAaTEpUAIBbHOM JKM3HU OOIIECTBA, a TaKXKe C YUETOM OOIIUX
1ene M MPUHIUIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHME CHUCTEMBbl CPEIHEro OOIIero
obpazoBanusi B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHPOBAHUU COJCPKAHUS
npenMera «XUMUS YUTECHBI CIIEYIOIINE MOJ0KEHHS O crienuprKe U 3HAUeHUU HAyKU XUMHHU:

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coO0yl0 pojb B COBPEMEHHOMH
[MBWIN3AIMN, B CO3/IaHWU HOBOW 0a3bl MaTepHAIbHOW KynbTypbl. OHa BHOCHUT CBOM BKJIaj
B (OPMHUpPOBAHME  PAllMOHAJIBHOIO HAYYHOTO  MBIIUICHUS, B  CO3JaHHE  IIEJIOCTHOTrO
MpeJCTaBiIeHUs 00 OKpYXalolleM MHpe Kak O €AMHCTBE MNPUPOAbl U YEJIOBEKa, KOTOpOe
¢dopmupyeTcsi B XUMUM Ha OCHOBE MOHHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MHpA,
OCO3HAHMUS B3aUMOCBSI3M MEXIYy CTPOCHHEM BEIIECTB, MX CBOWCTBAMH M BO3MOXHBIMH
00JIaCTsIMH ITPUMEHEHHUS.

TecHo B3aMMOJEHCTBYS € JPYTMMH €CTECTBEHHBIMH HayKaMHM, XHMHs CTajla
HEOTHEMJIEMOI YacTbi0 MHPOBOH KyJIbTYypbl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOIO TpyJaa U
KHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMMs Kak HayKa cO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOI'MH HaIlpaBlieHa Ha peIIeHHe INI0OANbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPhEBOW, DHEPIETHYECKOM, MHUIIEBON, JKOJOTUYECKOW O€30MacHOCTH |
OXpaHbI 3710POBBSI.

B cootBerctBUN ¢ 00mumu 1ensamu U npuHnunamMu COO cogepxaHue npeamera « XuMUs»
(10 xnacc, 6a30BbIil ypOBEHb U3yUYEHHsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJIFOTOBKY OOydaroluxcs, He0OX0IMMYI0 UM JJisl BEIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHPOB,
YCIIEUIHOTO BKIIIOYEHHUS B KU3Hb COLUYMA, IPOIOJIKEHUsI 00pa30BaHUs B Pa3IMYHbIX 00JacTsX, HE
CBSA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBisromuMH peaMeTa « XUuMUs» ABISIOTCS 0a30BbIe Kypchl — «Opranudyeckast XuMus»
n «OO01as u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HaHUI 10 HEOPraHWMYeCKOW XMMHUU (C BKIIOYCHHEM 3HAHUU U3
oOuieit XxumMumn) U oprannyeckoil xumuu. opMUpoBaHNUE JAHHON CHUCTEMbI 3HAHUM NMPU U3yUYEeHUN
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT00Opasusi BEIIECTB HAa OCHOBE
00LIMX MOHITHUNA, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» U «OOmas 1 HeopraHudeckas
XuUMUs» cHOpPMUPOBAaHA B MPOrpaMMe Ha OCHOBE CHUCTEMHOTO MOAXOAa K M3YyYEHHUIO0 Y4yeOHOro
MaTepuaia U o0yCJOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha OIpeaesIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHMM BELIECTBA PACCMATPHUBAKOTCA HA
YPOBHE KIIACCHUYECKOM TEOPUU CTPOCHUS OPraHMYECKUX COCIMHEHHM, a TakKe Ha YpOBHE
CTEpPEOXMMHUYECKUX M DJIEKTPOHHBIX MpeACTaBlIeHUl O CcTpoeHuH BemiecTB. CBeaeHus o0
U3y4aeMbIX B KypC€ BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YINIEBOJOPOAOB [0 CIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEAMHEHMHA. B Kypce opraHMueckoil XHMHUHU TOJNYy4arOT pa3BUTHE
cOopMHpOBaHHBIE B OCHOBHOW MIKOJ€ IMEpBOHAYAJIbHBIE MPEACTABICHUS O XMMHYECKOH CBA3H,
KJIaCCU(UKAMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCHMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON pEeaKIUu.

[lon HOBBIM yriioM 3peHHs B mpeaMere «Xumus» 0a30BOro YpOBHS paccMaTpHUBaeTcCs
U3yYEHHBII B OCHOBHOW IIKOJIE TEOPETHYECKUH MaTepual U (DaKTOJOTHUECKUE CBEACHUS O
BElIeCTBaX M XUMHUYECKOM peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOmas W HeopraHuyeckas
XUMUS» yYalllUMCs NIPEJOCTABIIIETCS BO3MOKHOCTD OCO3HATh 3HAYEHHUE MEPUOJIUYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJOTUYECKUX IMO3ULUHN, TIIy0Ke MOHSITh UCTOPUUYECKOE HM3MEHEHUE
GYHKIHI 3TOT0 3aKOHa — OT 0000IIaroIIel 10 00BICHSIONIEH 1 IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN O BOXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAxX M
[IPUMEHEHUN, a TAKKE€ O XUMHUYECKHUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX INPOTCKAHUs
JononHsAeTca B Kypce 10 Kiacca 3eMeHTaMH CoJiep KaHUsl, UMEIOIMMU KYJIbTYpPOJIOTHYECKUN U
NPUKIIAJHONW XapakTep. DT 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XHMHUU C APYTUMH
HayKaMH, PACKpBIBAIOT €€ poJib B IIO3HABATEIBHOM M IPAKTHYECKOW JESITEIIBHOCTH YEJIOBEKA,
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CHOCOOCTBYIOT BOCIUTAHHUIO YBKEHUS K MPOIIECCY TBOPUYECTBA B 00IACTH TEOPUU U MPAKTHUECKUX
HpI/IJ'IO)KeHI/II\/’I XHUMHUHU, TTOMOTAar0T BI)IHYCKHI/IKy OpI/IeHTI/IpOBaTI)CH B 06HIGCTB€HHO U JIMYHOCTHO
3HaYUMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIUBATh WHPOPMAIUIO U
HpI/IMeHSITB eé JIA ITOITOJTHCHU A 3HaHHI71, peHIeHI/IH I/IHTeJ'IJ'IeKTyaJ'II)HBIX nu BKCHepI/IMeHTaJ'IBHI)IX
MCCIIeIOBATENLCKUX 3a7a4. B 1enom cogepxanue yueOHOro npeamera «XUMHsD JaHHOTO YPOBHS
M3Y4YeHUsT OPUEHTHUPOBAHO Ha (POPMUPOBAHWE y YUAIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
MOHUMaHUsA (QUIOCOPCKUX HIeH, TaKUX Kak: MaTepHallbHOE EJIMHCTBO HEOPTraHMYECKOTO |
OpPTaHWYECKOTO MHpa, OOYCIOBICHHOCTh CBOKMCTB BEHICCTB WX COCTAaBOM U  CTPOCHHEM,
M03HABAEMOCTh TPUPOAHBIX SBICHUN MyTEM HKCIEPUMEHTA M PEIICHHUS MPOTHBOPEUUN MEXITy
HOBBIMHU q)aKTaMI/I n TeOpeTI/I‘—IeCKI/IMI/I Hpe)IHOCI)IJ'IKaMI/I, OCO3HAHHC pOJ'H/I XUMHHU B peH_IeHI/II/I
HKOJIOTUYECKUX TIpobJeM, a Takke MpoOsieM COEepeKeHUs] SHEPreTUYECKHX PEeCcypCoB, CHIPbS,
CO34aHUA HOBBIX TCXHOHOFI/Iﬁ 158 MaTepI/IaJ'IOB.

B mnane pemieHus 3a7a4 BOCIUTAHMS, PA3BUTHUS M COIUAIM3AIMH OOYYAIOIINXCS MPUHSITHIE
HpOFpaMMOﬁ IIoaXoabl K onpeneneHmo CO)Iep)KaHI/ISI 158 HOCTpOCHI/ISI npenMeTa Hpe}IYCManI/IBaIOT
dbopMUpOBaHHE Y YYaIIUXCS YHUBEPCATbHBIX YUYEOHBIX NEHCTBUI, MMEIOIUX 0a30BOE 3HAYCHHE
JUIST Pa3IUYHBIX BHUJAOB JCATEIBHOCTU: pEIICHHUS MpoOJeM, TOWCKa, aHalu3a W 00paboTku
uHpOpMaIlMK, HEOOXOIUMBIX I MPUOOPETEHHs] OMbITa MPAKTUYECKOWM M HUCCIIE0BATEIhCKOM
JIEITENHLHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B ITO3HAHUN XHUMHMH.

HEJIN U 3AJAYU YYEBHOI'O IPEIMETA «XUMUS»

B mnpaktuke mnpenojgaBaHusi XUMHUHM KakKk B OCHOBHOH, TaKk W B CpEIHEW IIKOJe, IMpHU
ONPENEICHUN COJEPKATCIBHON XapaKTEPUCTUKU LENe W3y4eHHs IpeaMeTa HalpaBICHUEM
MEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO TpU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOM
HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON NEATEIILHOCTH YEeIOBEKa M KaK
OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIWYECKON TOYKH 3PEHUS TaKOM MOJIXO0H K
OIpPCACIICHUTIO I_Ieﬂefl HU3YUCHUS NPpCAMETA ABJISICTCA BIIOJIHE OIIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS IIaBHBIMM LEISIMUA U3YYEHUA MpeaMeTa « XUMHUS» B CpeaHEN
IKoJie Ha 0a30BOM YPOBHE SIBIISIFOTCS:

dbopMHUpOBaHHE CHUCTEMBbl XHMHYECKHMX 3HAHUH KaK BaKHEWIIEH COCTaBIISIONMIEH
eCTQCTBeHHO-Hay‘IHOﬁ KapTuHbl MHpPA, B OCHOBC KOTOpOﬁ JICKAT KIKOYCBBIC IIOHATHA,
(dyHIaMeHTalIbHbIe 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M IOHUMAaHHE
CYIITHOCTH JIOCTYIHBIX 0000IICHNH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

q)OpMI/IpOBaHI/IC U pa3BUTUC HpeILCTaBHeHI/Iﬁ 0 HAay4YHbIX MCTOJAAX IMO3HAHUS BCHICCTB U
XUMHUYECKUX peakuui, HeOOXOMUMBIX ISl MPUOOPETEeHUsT YMEHUN OpPHEHTHUPOBATHCA B MHpE
BCIIECTB U XHUMHYCCKUX SIBJIGHI/IP'I, HUMCrOIUx MECTO B IMpUPOIC, B HpaKTI/I‘IeCKOP'I )41
IMOBCEIHEBHOM KU3HU,

Pa3BUTUC YMGHI/Iﬁ )41 CHOC06OB JACATCIIbHOCTH, CBA3aHHBIX C HaGJIIO,Z[eHI/ICM n OGBHCHQHHGM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM MPaBHII 0€30MacHOTO 0OpaIeHUS C BEIIECTBAMMU.

Hapsiny ¢ stuMm coxepkaTenbHas XapaKTEpUCTHKA LEJIeW M 3a1ad U3y4eHUs IIpPeIMeTa B
IporpaMMe YTOUYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHM MPHOPUTETAMHU B CHUCTEME
obmiero cpenHero obpa3oBanus. CerofHs B MpemnojaBaHUN XUMHUU B OONbBIIEH CTENeHH OTHAETCS
MPEINOYTEHUE MPAKTUUYECKOW KOMIIOHEHTE COJepKaHUs OOy4YeHHs, OPHEHTHPOBAHHOM Ha
MOJATOTOBKY BBIIYCKHUKA IIKOJIBI, BJIAJICIOIIETO HE HA0OpPOM 3HAHUH, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHUSMHU aKTUBHOTO TOJYYEHUS 3HAHUN U MPUMEHEHUS UX
B peaJIbHOM JKU3HU IS PEILICHUS IIPAKTUYECKUX 3aad.

B 5T10i1 cBsA3M mpu u3yueHUU mpenMera «XUMHsS» JTOMUHHUpYIOIIee 3HaUeHHe MPUoOpeTaroT
TaKHe 1eJIM U 33/1a4U, KaK:

ajanranus  oOydYaromMXCS K  YCIOBMSIM  JUHAMUYHO  pPa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHWE WHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHUIO,
COTPYJIHHYECTBY, CAMOCTOATEIbHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUCM
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¢dopmupoBaHne y O0OydyarOIIMXCsl KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATbHOE 3HAYCHUE IS PA3ITUYHBIX BHIIOB JCSATEIBHOCTH: PEHICHUS MPOOIIeM,
MOWCKa, aHanu3a U 00paboTku uH(OpManM, HEOOXOAMMBIX [UIs TNPHOOPETEHUS ONbITa
JESTEeBHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B TO3HAHWM XHMHH, a TaKXKe JJIS OIECHKH C
MO3UIIMI HKOJIOTHUECKONM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OPTaHM3M YeJIOBEKa M IPUPOTHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPUYECKHMX CIIOCOOHOCTEH
O0YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIHHO MPUOOPETaTh HOBBIC 3HAHWS 10 XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIb30BAaTh COBPEMEHHbIE MH(OpMAIMOHHBIE
TEXHOJIOTUH JUTSA TIOMCKA W aHaJIn3a Y4eOHOW M HAyYHO-TIONMYJISIpHOW MH()OpMAIMU XUMHUIECKOTO
COZIep KaHus;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCONMATHBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUH U TIPOBEJCHUN XUMHUYECKOTO dKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YOeKIEHHOCTH B TYMAaHHUCTMUYECKOW HAINpPaBICHHOCTU
XUMHHM, €€ Ba)XHOH poJM B  pEUIeHHWH IIOOAJbHBIX MpoOJieM  palMOHAIBHOTO
NPUPOOIIOIb30BAHNS, TOMOJHEHNUS JHEPreTUYECKUX PECypCOB U COXPAHEHMs IPHUPOTHOTO
pPaBHOBECHS; OCO3HAHHS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHHS K TPHPOJIE U CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHs ONbITA MCIIOIb30BaHUS MOMYYCHHBIX 3HAHUM JUIS MIPUHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIHsX, CBI3aHHBIX C XUMUYCCKHMU SBJICHUSMHU.

Henmn u 3amauM u3y4yeHUs MNpeaMeTa «XUMHUS» TOIYyYWIH MOAPOOHYI0 METOIUYECKYIO
MHTEPIpPETalii0O B pasaene mnporpammbl «llmaHupyembple pe3ynbTaThl OCBOSHHS TIpEIMETay,
Onmaronmaps 4yemy oOecredeHO YETKOe MPEACTaBICHHUE O TOM, KaKHE 3HAHUS M YMEHHS HMEIOT
NpsSIMOE OTHOIIIEHHE K Peai3alii KOHKPETHOMN TIeITH.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUs» B YHEBHOM IIJIAHE

B cucreme cpemnero oOmero oOpa3oBaHusi «XuUMHs», H3ydaemas Ha 0a30BOM YpOBHE,
NpU3HaHa 00s3aTeNbHBIM yUYeOHBIM MPEIMETOM, BXOISIIMM B COCTaB IPEIMETHOM o01acTu
«EctecTBeHHBIC HAyKW». Y4YEOHBIM IUIAHOM Ha €€ M3ydeHue oTBeqeHO 34 yueOHBIX 4yacoB, | dac B
Heznento B 10 kimacce. B TemaTiueckoM TUTAHUPOBAHUH YKa3aH pe3epB yUeOHOTO BpEMEHH, KOTOPOe
PEKOMEHIyeTC sl JUIsl peain3aliil aBTOPCKUX MOAXOA0B MO MCIOJIb30BAHUIO Pa3HOOOpa3HbIX (opM
OpraHu3aly yueOHOTro mporecca.

COIAEPKXAHUE YYEBHOI'O IIPEJIMETA «XUMUS»

OPI'AHMYECKASA XUMUSA

TeopeTnyeckrie OCHOBBI OPraHUYECKON XUMUU

[Ipenmer opraHMyeckol XMMUU: €€ BO3HMKHOBEHHE, PA3BUTHE W 3HAYCHHE B IOJYYECHHH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHuyeckux coequHennii A. M. bytieposa, e€
OCHOBHBIC TIOJIOKeHUSI. CTPYKTYpHBIE (OPMYIIBI OPraHUYECKUX BEHIECTB. [ OMOJIOTHS, U30MEPHSL.
XuMH4ecKasi CBsI3b B OPraHMYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPaTHBIE CBSI3HU.

[IpencraBieHre o KiIacCUpUKANNKA OPraHUYECKHX BemecTB. HOMEHKIaTypa OpraHHYeCKUX
COCIMHCHHI (CHCTeMaTHYeCKasi) U TPUBUAJIbHBIC HAa3BaHUS BOXKHEHINNX IMPEACTABUTEICH KIACCOB
OpraHUYECKHX BEILECTB.

OKCIEPUMEHTAAbHBIC METOJbl M3YUYECHHUS BEIIESCTB M WX MPEBPAIICHUN: O3HAKOMJICHUE C
oOpasllaMi OpraHMYEeCKHUX BEIIECTB M MaTepuaJlaMM Ha HUX OCHOBE; MOJCIMPOBAHUE MOJIEKYJ
OpraHWYECKUX BEIICCTB; HAOJIIOJCHUE U OMMMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB IO MPEBPAIICHHIO
OpraHUYECKUX BEUIECTB MPU HarpeBaHuH (IJIaBjieHUE, OOyTJIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJNKaHBL: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psia. MeTaH M 3TaH — mpocTeuune
NPEICTaBUTENN alKaHOB: (PU3MYECKHE M XMMHYECKHE CBOMCTBA (PEaKIMU 3aMEICHHs U TOPEHHS),
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HaXO0XJIEHUE B IPUPO/JIE, IOITYUEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PAL. DTWIEH W MPOINWIEH — MPOCTEHIINE

NPEJCTaBUTENIN AJKEHOB: (HU3MUYECKHE U XMMUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHUS,

rajJloreHUPOBaHuUs, TUPATALMU, OKHCIECHUS U MOJIMMEPHU3aLUH ), TOJIy4eHNE U IPUMEHEHHE.

Ankanuensl. byranuen-1,3 u MetunOyranuen-1,3: crpoeHue, BaKHEHIIME XHMHUYECKUE
cBoiicTBa (peakius noinumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN Pl ALETUIICH — MPOCTEUIINIA
MPEJICTaBUTENIb AJKUHOB: COCTaB, CTpOeHHE, (U3NYEeCKHe M XHMMUYECKHE CBOICTBa (peakuuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAaHMs, THAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (PuU3MYECKHMEe U XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAaHUSI M HUTPOBAHWs), IOJyueHHE W TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuueckue cGOUCMBA (Peakyuu 2ai02eHUpOBAHUs U HUMPOBAHUS) NOTYYEHUe U
npumenernue®.  TOKCHYHOCTH  apeHOB. ['eHEeTHYecKas CBA3b  MEKAY  YIVIEBOJIOPOJIAMH,
MPUHAJISKAIIMMHU K Pa3IUYHbIM KJIaccaM.

[IpupoaHbIle MCTOUYHUKHU YTIIeBOAOpoaoB. llpupoaHslii ra3 W momyTHble He(TAHBIE ra3bl.
Hedtp u e€ mpoucxoxaenue. Criocoosl nepepaboTku HETH: MeperoHka, KPeKUHT (TEpMHUUYECKUH,
KaTaJInTHUeCcKuil), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBI yTosb ¥ IPOAYKTHI €0 MepepadoTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl M3VUEHUS BEUISCTB W WX TPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3uamu I1acTMacc, KaydykoB U pe3uHbl; Koyuiekuuu «HepTs» n «Yronib»; MoaenupoBaHue
MOJICKYJl ~YIJIEBOJIOPOJIOB U TaJOrCHONPOM3BOJHBIX; IPOBEACHUE TMPAKTHUECKOH palboThI:
MOJTyYEHHUE TUJICHA U N3YUYEHHE €ro CBOMCTB.

Pacuémnuie 3a0auu

Brruucienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO
BEIIIECTBA WJIM MIPOIyKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOJIHBIX
BEILIECTB WJIM MTPOTyKTOB PEAKIIUN).

Kucnopoaconepxaiiye opraHi4ecKue CoOeTMHEHUS

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOEHHE, (QU3UYECKHE U
XMMUYECKHE CBOMCTBa (peakiuy C aKTUBHBIMU METajllaMH, TaJlor€HOBOAOPOJaMH, TOpPEHHE),
npuMeHeHue. BogopoaHbie cBsi3u MexXly MOJIEKyJIaMu cliupToB. JleiicTBre MeTaHoJa U 3TaHoJIa Ha
OpraHM3M 4eJIOBEKa.

MHoroaromMHble CHUPTHL. OJTWICHIVIMKOAb W [JIMLEPUH: CTpOEHHE, (u3Mueckue Hu
XMMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LICTOYHBIMU METAJUIAMHU, KaUYeCTBEHHAs peakius Ha
MHOroaToMHble CcOUpThl). JlelicTBue Ha opraHusMm ueinoBeka. [IpumeHeHue riaunepuHa U
STWJICHTJIUKOJISL.

@DeHo: CTPOeHHE MOJIEKYJIbI, (U3UYECKUEe U XUMUYeckhe cBoiicTBa. TokcMYHOCTH (eHona.
[Tpumenenue peHona.

Anpnerunbl U kemouwvl. DopManmbAeTHI, alETaIbICTHI: CTpOeHUE, (U3NYECKHUe W
XMUMUYECKHE CBOWCTBA (peaklMM OKHUCICHHS W BOCCTAaHOBJECHHMS, KAaueCTBEHHbIC pEaKIHH),
[IOJTy4Y€HHUE U IPUMEHEHHUE.

Ayemon: cmpoenue, ¢usuueckue u Xumuueckue CceoUcmMea (peakyuu OKUCIEHUS U
60CCMAHOBNIEHUS), NONYYUEHUE U NPUMEHEHUE.

O/HOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAs M YKCYCHas KHUCIIOTBI:
CTpOeHME, (PU3NYECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOLIME I Kilacca KUCIIOT, PEaKIHs
sTepuUKanMK), TodydyeHHe | npuMeHeHue. CreapuHOBass W OJIEMHOBAas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIIMX KAPOOHOBBIX KHUCIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIEE JCHCTBHE.

Crnoxuble 3(pUpbl Kak NPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIPOiM3 CIOXKHBIX 3(QUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonoruueckas posib KUPOB.

6 Kypcueom B TEKCTE BBIICIICHBI JIEMEHTHI COAEPkKAaHUs yIeOHOr0 MaTepralla, KOTOPbIe N3yJaloTcsl B 03HAKOMUTEIEHOM IIaHe U
HE BKJIIOYAIOTCSI B COCTAB MPeMETHBIX pe3yibTatoB ocBoeHuss OOIT COO Ha 6a30BOM ypOBHE.
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VYTaeBobl: cocTaB, KIacCU(pUKaIMs yIiaeBoJ0B (MOHO-, M- U MOJIMcaxapusl). [moko3a —
MpOoCTeHIINKA MOHOCaxapua: OCOOCHHOCTHM CTPOCHHUS MOJIEKYJbl, (QU3NYECKHE U XHMHYECKUE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcuoM meau(ll), okucnenne aMMuayHbBIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIeHHE, OpOXKEHHME TIIOKO3bI), HAXOXKJACHHE B TPUPOJE, TPUMEHEHUE,
ouonoruueckas posb. Dotocunres. PpykTo3a Kak H30Mep IITIOKO3HI.

Caxaposza — npedcmagumens OuUCAxapuoos, 2uOpou3, HAXONHCOeHUue 6 npupooe u
npumMeHeHue.

Kpaxman u nemmonosa kak npupoiHble noiaumepbl. CTpoeHHE Kpaxmala U IeJUTFOJIO3bI.
dusnyeckre U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs! PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIBHBIC METOJBI HM3YYCHHS BEIIECTB W WX MPEBPAICHHUH: TMPOBEICHHE,
HaOJI0/IeHUE U ONKCAHKUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKIH
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dTaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX CHHPTOB
(B3aumopelicTBue TiuuepuHa ¢ rujgpokcuaoM Mmeau(ll)), anbprerngoB (OKUCIIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepebpa(l) m ruapoxkcumom memu(Il), B3ammomelicTBHe Kpaxmana C HOIOM);
MPOBE/ICHUE NMPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuémmnuie 3a0auu

Bbrunciienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBa HCXOJHOTO
BElIeCTBa WU MPOAYKTa PEAKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOTHBIX
BEIIECTB WU MPOTYKTOB PEAKIIUH).

A3oTcoaeprKalie OpraHn4eckie CoeMHEHUS

Amunvl. Memunamun u aHUIUH. COCMas, cmpoenue, guzuuecKue u Xumuieckue Ceoucmed
(copenue, 63aumodeticmeue ¢ 6000 U KUCTOMAMU).

AMMHOKHCIIOTHI KaKk aM(oTepHbIe OpraHuyYecKHre coequHeHus. PU3NUecKrue U XUMUYECKHE
CBOWCTBA aMHUHOKHCIOT (Ha mpuMepe TAuIuHA). buHojormdeckoe 3HAUYEHHE AaMUHOKHUCIOT.
IlenTuager.

benku kak mpupoAHbIE BBICOKOMOJEKYJSApHBIE coenuHeHus. l[lepBudHasi, BTOpUYHAS W
TPETUYHAs CTPYKTypa OelKoB. XHMHYECKHE CBOWCTBAa OEITKOB: THAPOJINM3, JEHATypaIus,
KaueCTBEHHBIC PEAKIIMH HA OCIKH.

OKCIEPUMEHTAIBHBIC METOJIBI M3YUYEHHUs BEIISCTB WM WX NPEBPAIICHUN: HAOIIOJEHUE H
OIMHCaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalrs OCIKOB MpU HarpeBaHHUM, [[BETHBIC PEAKIIHH
OEJIKOB.

BrICOKOMOIEKYTISIPHBIE COSMHEHUS

OcHOBHbIE TIOHATUSI XHMHH BBICOKOMOJIEKYJISIPHBIX COCJAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb MOJHUMEPHU3ALIUN, CPCAHAA MOJICKYJIApHAsA Macca. OcCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYISIPHBIX COSAMHEHUN — MOJIMMEPH3AIIHs U MOJIUKOHICHCAIIHS.

Inacmmaccol (noausmunen, NOAUNPONULEH, NOTUSUHUIXIOPUO, noaucmupon). Hamypanvuoiii
U cummemuyeckue Kayuyku (0ymaoueHosvlil, XI0pPONPeHO8blll U U30NPeHosblll). Bonoxna:
HamypanbHvle (XJI0NOK, wepcmyb, WENK), UCKYCCMEEeHHble (ayemamuoe G0JNOKHO, BUCKO3A),
cunmemuyeckue (Kanpow u 1a8Cam).

SKCHC[ZI/IMGHTEUH)HI)IG MCTOJIbI HM3VUCHHWA BCHICCTB W WX H[!GB[!&!!!CHI/If/'Il O3HAaKOMJICHUE C
oOpa3iaMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcCC, KayuyKOB.

Meoscnpeomemnuwie céasu

Peanuzanus MeXnpeAMETHBIX CBsI3ed MpU M3y4eHHH opraHudeckod xumuu B 10 Kimacce
OCYILIECTBIISIETCA 4epe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-HAYUHBIX TMOHATHH, TaKk W
MOHSTUM,  SABISAIOIIUXCS  CHCTEMHBIMH  JJIsi  OTHENbHBIX  NPEAMETOB  €CTECTBEHHO-
HAy4HOTO IMKJIA.

OO0miue ecTecTBEHHO-HAayYHbIE MOHATHS: SIBJICHUE, HAYYHBIN (aKkT, TUTIOTE3a, 3aKOH, TEOpHUs,
aHalM3, CHHTE3, KiIaccu(UKalwms, TEePUOJUIHOCTh, HAONIONCHUE, H3MEPEHUE, JKCIICPUMEHT,
MOJIETTUPOBaHUE.

®dusuka: Marepus, SHEprus, Macca, aToM, dJEKTPOH, MOJIEKYyJa, SJHEPreTUYECKUN ypOBEHb,
BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSHUE BellecTBa, (U3NYECKUE BEIMYUHBI U CAUHUIBI UX
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HU3MEPEHHSL.
buonorus: xnerka, opranusMm, Ouochepa, oOMEH BemIeCTB B oOpraHu3Mme, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHEIE BellecTBa (OETKHU, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).
I'eorpadus: MUHEPAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTUTUBO, PECYPCHI.
TexHomoTHs: MUIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBLHOTO MUTAHMS, MOIOIINE CPECTBA,
J'IeKapCTBeHHI)Ie U KOCMETHUYCCKHUC npenapaTLI, MaTepI/IaJ'IBI nu3 I/ICKYCCTBGHHBIX U CUHTCTHUUYCCKUX
BOJIOKOH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA «XUMMUS»

@I'OC ycranaBnuBaeT TpeOOBAaHUS K pe3yjibTaTaM OCBOCHHUS OOYYArOIIMMUCS MPOrpaMm
cpenHero oOmero oOpa3oBaHWs (JIMYHOCTHBIM, METANpPEAMETHBIM H TpeAMETHbIM). Haydno-
METOAMYECKOH OCHOBOM [UIs pPa3paboTKH IJIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHS IPOrpamm
CpeaHero o0IIero o0pa3oBaHus SBISIETCS CUCTEMHO-ACSITETBHOCTHBIA OIXOI.

JIMYHOCTHBIE PE3YJIBTATDbI

B COOTBETCTBUM C CHCTEMHO-ICSTEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BblJIECIEHBI
CJICAYIOLINE COCTABIISIONIME:

OCO3HaHHE OOYYAIOUIMMHUCS POCCHMCKON IpakJaHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOOIPEEIICHHUIO;

HaJIN4Me MOTUBAIMU K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE KIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMHUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAaIOLIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEILHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, NPUCYLIIMMU LEJIOCTHOM CHUCTEME XHMHYECKOIro
o0Opa3oBaHus;

HaJIMYME TNPABOCO3HAHMS HKOJOTHMUECKOW KyJIbTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTH JKU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa « XMMHUS» TOCTUTAIOTCS B €IMHCTBE YU4eOHOM U
BOCIIUTATENIbHON  AedrenbHOCcTH OpraHu3alMd B COOTBETCTBHM C  T'YMaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH,  JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM U  HJeaJaMH  POCCHHCKOrO
rpaXJAaHCKOTO OO0INeCTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TPaBWIAMHU TIOBEACHUS,
CIIOCOOCTBYIOIIMMHU TIpOLIECCAaM CaMOIO3HAHUS, CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBIICHMS
JMYHOCTH 00yYaroIIuXcsl.

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS MNpenMeTa «XHMHS» OTPakaroT CHOPMHPOBAHHOCTH
OTIBITA TIO3HABATEILHOM U MPAKTUYECKOU NESATEIbHOCTH 00YUaIOIMXCS 110 peaTU3alliy IPHHSATHIX B
o011ecTBe IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paxknaHCcKOro BOCIUTAHUSA:

OCO3HAaHUS O00YYaIOIUMHKCSA CBOUX KOHCTUTYLMOHHBIX IPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

IIPEJCTaBICHUS O COLMAIbHBIX HOPMAaX M NPaBWIAX MEXKJIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESATEIbHOCTH IPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelIeHn YYeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apryMEHThI IPYTHX
IIPYU aHAJIM3€E Pa3INYHbIX BUJIOB YUEOHOM AEATEIbHOCTH;

2. HanI/IOTI/I‘lCCKOFO BOCIIUTAHUSA:

HEHHOCTHOI'0O OTHOIICHHA K HCTOPHYCCKOMY W HAYYHOMY HACJICIAHIO OTE€YECTBEHHOM
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XUMUU;

YBaXEHHsI K TpOIleccy TBOpYECTBa B O0JIACTU TEOPHUH M MPAKTUUYECKOIO MPUMEHEHUS
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh pe3yJbTaT IUTEIbHBIX HAOIIOACHUH,
KpPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOIO TPY/1a YYEHBIX U PAKTHUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUU U IOCIEAYIOLIEM aHaIU3e
nH(GOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOI'O CO3HAHUs, 9THYCCKOT'O IMMOBEACHM,

CIIOCOOHOCTH OIICHUBAThb CUTyalluH, CBA3aHHBIC C XUMHUYCCKUMU SABJICHUAMU, U IPUHUMATDb
OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HA MOPAJIBHO-HPABCTBCHHBIC HOPMEBI 1 HICHHOCTU,

TOTOBHOCTH OIICHHWBATH CBOE NOBCACHHUC W TIIOCTYIIKHM CBOUX TOBapI/IIJ_Ieﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHE HOCJ'Ie}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4. ®opMHUPOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAHUS [IEHHOCTEH 3J0pOBOrO M 0€30macHOro o0Opasza >KWU3HU; HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DM3NYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

COONIOICHNS TIPaBWJI 0€30MacHOr0 OOpalleHHs ¢ BeUIeCTBAaMH B OBITY, MOBCEIHEBHOM
KM3HH U B TPYJOBOH NESTEIHHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWI WHIWBUIYATBHOTO H KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHHUS B CHTYAIlUsX, YIPOKAIOIIMX 3I0POBBIO M JKU3HU JIIOJICH; OCO3HAHMS TOCIEICTBHIA U
HENPUSATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTO0JIsl, HAPKOTUKOB, KYPEHUs);

5. TpyaoBoro Bocnuranus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘Ie6HO-I/ICCJIe,Z[OBaTCJIBCKOI7I ACATCIIbHOCTH,
OOIIIECTBEHHO TTOJIC3HOM, TBOPUECKOW U APYTHX BUAAX NESITCIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PpELICHUU IPAKTUYECKUX 3a4a4 COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

HHTEpeca K MPaKTUYECKOMY HM3YUYEHHIO Mpodeccuil pa3nuyHOro poaa, B TOM YHCIEe Ha
OCHOBE MIPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUs K TPYAY, JIOIIM TPYJa U pe3yJIbTaTaM TPYIOBOH ACATECIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHIUBUAYAILHOW TPACKTOPUU OOpa3OBaHHSA,
Oynymieit mpodeccuu U peanu3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6. DK0JIOTHYeCKOr0o BOCIIUTAHMA

HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOIICHUS K MPHPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emiie;

MOHUMAaHMA TII00AJBHOTO XapakTepa HKOJOTHUECKUX MPOOJIeM, BIUSHUS HKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOMN CPE/BL;

OCO3HAHUS HEOOXOIMMOCTH MCIOJIB30BAHUS JOCTIKCHUNA XUMUH JUISI PEIICHUS BOTIPOCOB
PaLMOHAIBHOIO IPUPOJOIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JNEUCTBUM, NPUHOCALIUX BpPEX OKPY’KAIOIIEH INPUPOIHOM cpene,
YMEHHUsI IPOTHO3MPOBATH HEOJIAroNpHsTHBIE KOJIOTMYECKHUE IMOCIEICTBUS MPeIIpPUHUMAEMbIX
JEUCTBUN U IIPENOTBpaALIaTh UX;

HaJIMYUSl PA3BUTOrO DKOJOTMYECKOIO MBIIIICHUS, JKOJOTHYECKON KyJIbTYpPbI, OIIBITA
NEATEIBHOCTH  DKOJIOTMYECKOM  HAINPABICHHOCTH, YMEHUs PpPYKOBOJCTBOBATHCSI HMHU B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM M COLIMANIbHOM MPaKTHKE, CIOCOOHOCTU U YMEHHsI aKTUBHO
MPOTUBOCTOSTH UJCOJIOTHU XeMOPOOHH;

7. IleHHOCTH HAYYHOI'0 NTO3HAHUA:

C(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKH U OOIIECTBEHHOM NMPaKTHUKH;
10



MOHUMaHMA CHEeUM(PUKH XUMHUHM KaK HayKd, OCO3HaHUs e€ poiau B (OPMHPOBAHUHU
paIoOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroleM
MHUpE KaK O €IMHCTBE IPUPOJBl U YEJIOBEKA, B NO3HAHUU INPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpobieM COXpaHEHUs! TPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0C000# 3HAYMMOCTH XMMHHU JUI COBPEMEHHOM IMBWIM3AIUM: B €&
IYMaHUCTHUECKON HANpaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOW 0a3pl MaTepHalbHOM
KYJIbTYPBI, PELICHUH TTI00ANBbHBIX MPOOJIeM YCTOHYUBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBO,
SHEPreTHUYECKOM, NHUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecreYeHn YCIIOBHM YCIIEIIHOTO TPY/ia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXKI0TO 4ieHa
00I1eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SBJICHUN OKPYXAIOLIEr0 MHUpAa U MPOUCXOMANIMX B HEM HM3MEHEHHIA;
yMEHHUS JieJIaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MTOJIyYEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUUECKHE 3HAHUS ISl pEeLeHUs TpodyieM
B PEAJIbHBIX )KU3HEHHBIX CUTYyalMsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEI0OBATEIbCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPBIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHMIO, K
aKTUBHOMY TIIOJIy4YEHHIO HOBBIX 3HAHMM 10 XHMHH B COOTBETCTBUHM C JKU3HEHHBIMU
MOTPEOHOCTIMU;

UHTepeca K OCOOEGHHOCTSIM Tpylda B pa3iIuyHbIX cdepax mpodeccnoHanbHOM
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUYEOHOTO MpeaMeTa « XUMUs») Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUsl BKIIIOYAIOT: 3HAYUMBIC JJIsT (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEIMETHBIE) OOIICHAYYHbIE MOHITHS, OTPAKAIOUINE IEJIOCTHOCTh
HAy4YHOM KapTHUHBI MHpa U cieu(UKy METOJOB MO3HAHHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
(Matepusi, BEIIECTBO, SHEPTUS, SBIEHUE, MPOIECC, CUCTeMa, Hay4HbIN (haKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OpHs, UCCIeOBaHNEe, HAOIIOACHNEe, U3MEPEHNE, SKCIIEPUMEHT U Jp.);
VHUBEpCcaJdbHble Y4eOHble JeicTBHs (TO3HABATENbHBIC, KOMMYHUKATHUBHEIC, PETYISATUBHEIC),
obecrnieunBaromue GpopmMupoBaHue (QyHKIHOHATBHOM T'PAMOTHOCTH M COLMAIbHOW KOMIIETEHIIUU
00yyYaromuxcs; CIOCOOHOCTh OOYYaIOUIMXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILTUHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHMS U YyHHUBEpcajbHble Y4yeOHble JeCTBHSI B TIO3HABATEIbHOW U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble  pe3ysbTaThl  OTPAXKAIOT  OBJAJCHHWE YHUBEPCANBHBIMU  YYEOHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSIMHU.

Osnadenue ynugepcanipHolmu y4eOHbIMU NOZHAGAMEIbHBIMU OCUICHBUAMU:

1. Ba3zoBbIMM JIOrMYEeCKNMHU A CTBUAMM:

CaMOCTOATENILHO (DOPMYJIUPOBATh U aAKTyaJlU3UpOBaTh IpoOsieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAEATh LENU JAEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX JOCTHXKEHHUS,
COOTHOCHTB PE€3YyJIbTaThl IEATEILHOCTH C IOCTABIEHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOIO MBILUIEHUS — BBLAEIATh
XapakTepHble IPHU3HAKM TOHATMM M YCTaHaBIMBAaThb MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHUS 7151 OOBSCHEHUS OTJCIBHBIX (PAKTOB U SBJICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIaCCU(UKALIUK BELIECTB U XUMUUECKUX PEAKIINM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Y4acMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKHUE PACCYXKAEHUS (MHIYKTUBHBbIEC, JAENYKTUBHBIE, IO aHAJIOIHH),
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBACMBIX SBJICHUSX, (POPMYINPOBATH
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BBIBOJIbI U 3aKJIFOYECHUS;

MPUMEHATh B Ipoliecce MO3HAHMS HMCIOJIb3yEeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIM, TPeoOpa3oBBIBaTh MOJAETBHBIC IPEJICTABICHUS — XHUMHUYECKMHA 3HaK (CHMBOJI)
3JIEMEHTa, XUMHU4eckast popmysa, ypaBHEHUE XUMUYECKON peakiuu — MpU PEeIIeHUH Y4eOHBIX
[IO3HABATEIIbHBIX U IPAKTUYECKUX 3aa4, MPUMEHATb HAa3BAaHHBIE MOJECIBHBIE IIPEACTABICHUS
JUISl BBISIBJICHUS XapAaKTEPHBIX PU3HAKOB N3YYaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIH;

2. ba30oBbIMH HCCJIeA0BATEIbCKHUMH AeCTBUSIMHU:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIni;

dopmMynaMpoBaTh IENM M 3aJa4d  UCCIICAOBAHMS, WCIOJIb30BATh IMOCTaBIECHHBIE U
CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE NMPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO TIUIAHUPOBAHUS M MPOBEIACHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIIOAATh 32 XOJO0M MpOIlecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (opMyIHMpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJENaHHON
pabore;

npuoOpeTaTh OMNBIT YUYEHHMUECKOW HCCIEeI0BAaTEeIbCKOW M MPOEKTHOH JesTeIbHOCTH,
MPOSBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a]ja4, IPUMEHEHUIO Pa3IMUHBIX METOJOB IT03HAHUS;

3. lIpuémamu padoTsI ¢ HHPOPMAnHeii:

OPUEHTHPOBATHCSI B  PANIUYHBIX HCTOYHMKAX HHGopManuu (HAyYHO-MOMYyJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHera),
aHaIM3UpOBaTh HWHGOPMAIMIO PpA3IUYHBIX BUAOB M (OpPM MpeACTaBIEHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynHupoBaTh 3ampochl U MPUMEHSTHh pa3IWYHbIE METOJbl MpPU MOHCKE U 0TOOope
nHpOpMaLKU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3aj1a4 ONpPeNeIEHHOTO THIIA;

pUOOpEeTaTh OMBIT HCIOIb30BaHUSI MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMAJIbHYIO (OpMYy MpeacTaBieHUs HHPOPMAIMH (CXEMBI,
rpad UKy, TUarpaMMel, TaOJIUIbIL, PUCYHKH U T. 11.);

UCIIONIb30BaTh HAyUYHBIM S3bIK B KadyecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOM
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIe ((QU3MUECKHe W MaTeMaTU4ecKue) 3HaKu |
CUMBOJIBI, (HOPMYJTBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH.

Osnadenue yHugepcantbHbIMu KOMMYHUKAMUGHBIMU OCUICHEUAMU:

3a7]aBaTh BONPOCHI 1O CYHIECTBY OOCYKIaeMOM TeMbI B XOJi€ AMAIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh WJEH, (OPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTENIBHO  BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C NpE3eHTalued pe3yibTaTOB MO3HABATEIbHOW AESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPH  BBIIOJIHEHUH XHUMHYECKOTO
SKCIIEPUMEHTA, MPAKTUUYECKOH pabOThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanuzalMu y4eOHOTrO MpoeKTa U (OPMYJIHPOBATH BHIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBAHMS MO3ULUHN B X0€ 00CyXIeHUs 1 OOMEHa MHEHUSMHU.

Ognadenue ynueepcanbHbIMu pezyiamueHbiMu 0elCmeuaAMu:

CaMOCTOSITENIbHO TIJIAHUPOBATh M OCYLIECTBIISTH CBOIO IMO3HABATEJIBHYIO JESTENbHOCTD,
orpenenss e€ Leau U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npearaeMblii aaropuT™M JAEUCTBUN NPU BBHIMOJHEHUHM y4e€OHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(P(EeKTUBHBIN CIIOCOO MX PEelICHHUs C YYETOM IMOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JESATENbHOCTM HAa OCHOBE caMoOaHalu3a |
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CaMOOIICHKH.

HOPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHbIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI CpPEeTHETO 00IIero oOpa3oBaHus O XUMUU
Ha 6a30BOM ypOBHE OPHEHTHPOBAHBI Ha 0OecIeueHne MPEUMYIIECTBEHHO 001Ie00pa3oBaTeIbHON 1
OOIIEKYNBTYpHOU MOATOTOBKHM OOydaromuxcs. OHM BKIIOYAIOT: crenuduueckue s yd4eOHOro
npeaMera « XUMHUs Hay4YHbIC 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHUI IO OCBOCHHIO, MHTEPIIPETALIUU
U Mpeo0pa30BaHUI0 3HAHUH, BUIBI IEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHWHA B Pa3IMYHBIX YYEOHBIX M PEalbHBIX JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XUMHEW. B
porpaMMe IpeaIMETHBIE PEe3YyIbTaThl IPEICTABICHBI 110 TOAaM U3YUYCHHS.

[IpeameTHbIEe pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD) OTPAXKAIOT:

1) cgopmuposannocmv npedcmasnenuti: 0 XUMAYECKOW COCTABIISIOIICH €CTECTBEHHO-
HAYYHOW KApTUHBI MHPA, POJM XUMHUHU B TO3HAHWH SIBICHUU MPHUPOABI, B (HOPMHUPOBAHUU
MBILIUIEHUS U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIBHON TPaMOTHOCTHU, HEOOXOIUMOW IS
pelIeHns TMPAaKTUYeCKHX 3a7ad M SKOJIOTWYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIAHOU CpEE;

2) 6radeHue CUCTEMON XMMHUYECKHUX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIine
NOHATUA (XMMHMYECKUH DJIEMEHT, aToM, »JJEeKTpOHHas o0o0Jiouka aroma, MOJIeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEIIBHOCTh, XHUMUYECKasi CBsI3b, CTPyKTypHas dopmymna
(pa3BépHyTass M COKpami€HHas), MOJb, MOJSPHAas Macca, MOJSIPHBIA OO0BEM, YTJIEpOIHBINA
ckeneT, (YHKIMOHAJbHAs TpyIIa, paadKal, H30MEpHs, WU30MEpbl, TOMOJIOTUYECKUU psif,
TOMOJIOTH, YTJI€BOAOPO/bI, KUCIOPOA- U a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHO€E 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS
opranndyeckux BemectB A. M. byrtinepoBa, 3akoH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S$I3bIK XMMHUU;, MHUPOBO33PEHUYECKHE 3HAHMS, JIeXkKAIIHe B
OCHOBE MOHMMAaHUS MPUYHMHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHUH, (DaKTOIOrHYecKue
CBEJICHUSI O CBOMCTBax, COCTaBe, IMOJYYCHHH M OE30MacHOM HCIIOJIB30BAaHUM BAXKHEUIINX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JEATEIbHOCTH YEJIOBEKa;

3) cgopmuposannocmv  ymenuil  8vlAGNAMb  XAPAKTEPHbIE NPU3HAKUA  TOHSTHH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCHO/Ib3084Mb COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHUHU
COCTaBa, CTPOEHUS U IIPEBPAILECHUN OPIraHUYECKUX COCIUHEHUN;

4) cgopmuposannocms  ymenuti  UCHONL308aMb  XUMHYECKYI0 CHMBOJUKY  JUIS
COCTaBJIGHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHO#) Gdopmyn
OPraHWYECKHX BEILECTB U YPAaBHEHUH XUMHUYECKUX PEAKLIUN; U320Mmasaueams MOJAEIN MOJIEKYJ
OpPraHUYECKUX BELIECTB ISl WILTIOCTPALIMU UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

5) ceopmuposannocmv  ymenuti  ycmaHaenuéamv  NPUHAMIEKHOCTh  U3YyUEHHBIX
OpPraHMYeCKHUX BEIIECTB IO HX COCTaBYy M CTPOCHHUIO K OINpenelIEHHOMY Kiaccy/rpyrie
COETMHEHUI (yrieBogopo/ibl, KHCIIOPOJ- u a30Tco/epKaIue COEIMHEHMS],
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUs); Oaéams UM  Ha3BaHMsS [0  CUCTEMAaTHUYECKOM
Homenknatype (IUPAC), a Takke TPUBOAWTh TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpPTaHMYECKUX BEIIECTB (ITHUJICH, MPOIWJICH, AlETHIICH, 3TUJICHIJINKOIb, TIUICPUH, (EeHON,
dbopMmanbaerua, alneraibAeru, MypaBbUHas KUCIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAs KUCIIOTA, TITF0K03a, PPYyKTO3a, KpaxMal, IEeJUTI0I03a, TIIHIIKH);

6) cpopmuposannocmov ymenus onpedenims BUAbl XUMUUYECKOM CBSA3H B OPraHUYECKHX
COEIMHEHUIX (OAUHAPHBIE U KPATHBIE);

7) copmuposannocmv  ymenus — npumeHsAmb  TOJOXKEHUS  TEOPHUM  CTPOCHUS
opranudeckux BemecTB A. M. BytiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT
MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

8) cgopmuposannocmev ymeHuil xapakmepuzo6ams COCTaB, CTPOCHUE, (U3UUECKUE U
XUMUYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENEH pA3NMUYHBIX KIJIACCOB OpPraHUYECKUX
BellecTB (MEeTaH, JTaH, ITHIIEH, MPOMWIIEH, aleTWwieH, OyrtaaueH-1,3, MerwnOyramueH-1,3,
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O€H30JI, METAHOJ, TAHOJI, STUJICHTJIUKOIb, NIMIEPUH, (peHoN, aleTaabAerul, MypaBbUHAs U
YKCYCHasi ~ KHUCIIOTHI, TJIIOKO3a, Kpaxmaj, [eJUTI003a, AaMHUHOYKCYCHasi  KHCIIOTa);
UTIOCMPUPO8ams TEHETUYECKYI0 CBSI3b MEXIY HHMMU YPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMHYECKHX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HOpMYIT;

9) cgopmuposannocmv ymenus xapakmepuzoeams WCTOYHHKH YIIIEBOJOPOIHOTO
CeIpbsi (HE(pTh, NPUPOAHBIA Ta3, Yroib), CIOCOOBI HMX MEpepabOTKU U MpaKTHYECKOe
pUMEHEHHE TPOIyKTOB IepepaboTKy;

10) cghopmuposannocms ymenuti npo6oOums BEIYUCICHUS 10 XUMHYECKHM YPaBHEHUSIM
(Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKLUUU MO HM3BECTHBIM
Macce, 00bEMyY, KOJIMIECTBY OJHOTO M3 UCXOHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

11) cpopmuposannocmv ymenuii 61adems CUCTEMOW 3HAHUUA 00 OCHOBHBIX METOAAX
HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMbIX B XUMUH TIPU U3yUCHUH BEIIECTB M XUMHUCCKUX SIBIICHUH
(HabmoJieHne, HW3MEpEeHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE), UCHOIb308AMb CUCTEMHbBIE
XUMHYECKHE 3HAHWS IS TIPUHATUS pEIICHHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

12) cpopmuposannocmv ymenuti cobaooame npasuia TOIB30BAHUS XHUMHUYECKOU
NOCyI0M U J1abOpaTOpHBIM OO0OPYZOBAaHHEM, a TAKXKe IMpaBHia OOpalleHHs C BEIIeCTBAaMH B
COOTBETCTBUH C MHCTPYKIIUSMHU TI0 BBIITOIHEHUIO JTa00PATOPHBIX XUMHUUECKUX OTIBITOB;

13) cghopmuposannocmov ymenuii naanuposams U 6bINOAHAMb XUMUYECKUN IKCTIEPUMEHT
(IpeBpaIIeHus] OpraHMYECKUX BEIIECTB MPHU HarpeBaHUH, MOJYYCHHE STUIICHA U M3YYCHUE €TO
CBOWCTB, KAueCTBEHHBIE pEAKLIUU OPraHMYECKUX BEIIECTB, JEHATypalus OCIKOB TNpHU
HarpeBaHWH, [[BETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBHHU C MPABWIIAMHU TEXHUKH O€301TaCHOCTH
npu 0OpalleHNnH ¢ BEIIECTBAMU U J1a00OPaTOPHBIM 000pYI0BaHUEM, HPEOCMABAAMb PE3yIIbTaThl
XUMHYECKOTO OJKCIIEpHMEHTa B (hopMe 3ammcu YpaBHEHUH COOTBETCTBYIOIIMX PEaKIHid M
@opmynupoeams BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

14) cpopmuposannocmv  ymenuti  Kpumuuecku — aHAIUIUPOBAMb  XUMHUYECKYIO
MH(OPMALIUIO, MTOIy4aeMylo U3 pa3HbIX ucTouHukoB (CMU, UuTepHeT u 1p.);

15) cghopmuposannocmv ymenuii coorrodoams npasuia YKOIOTHUECKH IEIECO00pa3HOTO
MOBEJICHUA B OBITY M TPYJOBOH JEATENbHOCTH B LENSAX COXPAHEHUS CBOETrO 3JI0POBbS U
OKpY’KaloIIel MPUPOTHON CPEbl; 0CO3HABAMb OTTACHOCTHh BO3ACHUCTBUS HA KUBBIC OPTaHU3MBI
OTpeNIeIEHHBIX OPraHMYeCKUX BelecTB, MOHMMAas cMmbica mokazatens 11K, nosacwams Ha
npruMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M
YeJI0BEKa;

16) nns oOydarmmxcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS: yMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
SIBJICHUM;

17) nns cnenbIX M cHaboOBUAALIMX OOYYalOIIMXCS: YMEHHE HCIIONIb30BaTh peibedHo
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE. OPTAHUYECKASA XUMUA

Tembl ypokoB OcHOBHoOe€ cojlep:KaHHe
00yYarIuXxcs

Pa3znen 1. TeopeTuyeckue 0CHOBbI OpraHuyeckoii xummu (3 4)

Tema 1. Ilpeamer [Ipenmer opranuyeckoil xumuu: €€ | PackppiBaTh ~ CMBICH  H3y4aeMbIX
OpPraHu4ecKoi BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE | TOHATHI (BBIABIATH WX XapakTep-
xumum. Teopus B TIOJIyYUeHHHM HOBBIX BEIIECTB U | HbIe MPHU3HAKH), YCTaHABIMBATH HX
XHUMHYECKOI0 MaTEPHAJIOB. Teopus CTPOCHHS | B3aUMOCBS3b.

CTPOEHHUA oprannyeckux coeauHeHud A. M. | llpumMeHATP  MOJOXKEHUS  TEOpUH
OpPraHu4YecKux bytnepoBa, €€ OCHOBHBIE IMOJIOKEHHS. | CTPOEHUS OPraHUYECKUX COEIUHE-
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Tembl ypokoB

OcHOBHOe co/iep:KaHue

OcHoBHbIE BH/IbI eI TEJIbHOCTH
00yyarImmuxcs

coequHeHuit (3 u)

CrpykTypHBle (HOPMYIIBI OpraHHYec-
KUX BelecTs. ['omonorus, nzoMmepus.
Xumudeckas CBA3b B OpPraHMYECKUX
COEIMHEHHUAX: KpaTHBIE CBA3HU, O- U T-
CBSI3H.

[IpencraBiaenue o Kiaccu(puUKauM
OpraHM4yeckux BemecTtB. HomeHk-
JaTypa OpPraHMYECKHX COEIMHEHUN
(cucremaTuyeckasl) U TpUBHAJIbHBIE
Ha3BaHMs BAXKHEHIIMX IIPEICTaBU-

nui  A. M. byrmnepoBa s
OOBSICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI.
Hcnonp30BaTh XUMHYECKYIO CHMBO-
JIMKY JUIsI COCTaBIICHUS MOJIEKYJISp-
HBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamiéHHor) Gopmyn opraHu-
YECKUX BEILECTB.
Ornpenensatb  BUIBI
CBsI3U  (OAMHApHBIE,

XUMHYECKON
KpaTHbIE) B

Teneu KJIACCOB OpraHUYECKUX | OPraHNYECKHUX COCAMHECHMSIX.
BELIECTB.

JeMoHCcTpanun PackpelBaTh  ponb  OpraHUYECKOM
— O3HaKoMJIeHHMEe ¢ oOpa3laMu | XMMUHM B  JKM3HH  4YEJIOBEKa,
OpraHNYeCKHUX BEILIECTB ¥ | WUIOCTPUPOBATH CBS3b C JIPYTHUMH
MaTepuaJlaMH Ha UX OCHOBE; HayKaMH.

— ONBITBl MO  TPEBPAIEHUIO
OpraHMYECKHUX BELIECTB IpU Harpe-
BaHUU (IUIaBJIEHHWE, OOYIJIMBaHHUE U
TOpEHue).

JlaGopaTopHbIi ONBIT
— MOJIETTUPOBaHUE
OpraHMYECKUX BEIIECTB

MOJICKYIJI

HaOmromate M ONMCHIBATH JIEMOHCT-
paIlMOHHBIE OMBITHI; MPOBOIUTH H
OITHCHIBATH JIAOOPATOPHBIC OITBITHI

Paspnen 2. Yraesogopoas (12 u)

Tema 2.
IIpenenbHbIe
YIJIEBOOPOAbI —
ajJKkaHbl (2 4)

AJIKaHBl: COCTaB U  CTPOEHHE,
FOMOJIOTUYECKHH psia. Meran u
3TaH — MPOCTEUIINE NPEACTABUTEIN
aJIKaHOB: (hU3MYECKHE U XUMUYECKHE
CBOWCTBA (peakiMM 3aMeIleHus |
TOpPEHMSI), HAXO0XJIECHUE B IPHUPOJE,
MIOJIy4YE€HUE U IPUMEHEHHE

PackpeiBaTh CMBICIT H3y4aeMBbIX
HNOHATUHN (BBIABIATh UX XapaKTEPHBIE
IpU3HAKHU), YCTaHABIMBATh WX B3au-
MOCBA3b, HCIIOJIB30BaTh COOTBCTCT-
BYIOIIME TMOHSTHS TPU OMUCAHUU
COCTaBa, CTPOCHHs U IpPEBpaLICHUI
OPraHUYECKHUX COCTMHEHUH.

Hcmonb3oBats XUMHUYCCKYHO CHUM-
BOJIUKY JUIS COCTaBIIEHUS MOJIEKY-
JSPHBIX U CTPYKTYPHBIX (pa3BEpHY-
TOH, COKpaImEHHOi) GopMysT OpraHu-
YECKUX BEIIECTB.

VYcraHaBnuBaTh NPUHAATIEKHOCTh
BEILECTB K OMNpPEACIEHHOMY KJIaccy
VIJIEBOJOPOAOB IO  COCTaBy U
CTPOCHUIO, HA3BIBATH HUX 110 CHUCTC-
MaTHYECKON HOMEHKJIAType; MpPUBO-
AUTb TPUBHUAJIbHBIC HA3BAHUA OTACIIb

Tema 3.
HenpeneabHbie
yIJIeBOOPO/bI:

AJNIKeHBI: COCTaB U  CTPOCHHE,
TOMOJIOTUYECKUH psal. OTWIEH U
MIPONMIIEH — npocTeumme

HBIX HpeﬂCTaBHTCHeﬁ YIJeBOa0pO-
JOB.

Onpenenarb BUIbl XUMHUYECKOU
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Tembl ypokoB

OcHOBHOe co/iep:KaHue

OcHoBHbIE BH/IbI eI TEJIbHOCTH
00yyarImmuxcs

AJIKeHbI,
aJIKaJueHbl,
AJIKMHBI (6 1)

MpEACTaBUTENN AIKECHOB:
(U3HYeCcKre U XMMHUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUSA,
rajoreHupOBAHUS, TUApATAINH,
OKUCTICHUSI U TOJUMEpHU3alLUN),
MOJTYy4YECHHUE U TPUMEHEHHUE.

AJIKagu€eHsbl. byranuen-1,3 u
MeTmiiOytaauen-1,3: CTPOEHHE,
BaXHEHIINE XHMHYECKHE CBOICTBa

(peaxrust MTOJTMMEPU3AITIH ).
IToryuenune CUHTETHUYECKOTO
KaydyKa U PEe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTpPOEHHS, TOMOJIOTHUECKUN  DSII.
AneruieH — IIPOCTEUINI
MpE/ICTaBUTENIb  aJKUHOB:  COCTaB,
CTpPOEHUE, buznyeckue u
XUMHYECKHE CBOMCTBAa  (peakuuu
THJIPUPOBAHUs,  TaJOT€HUPOBAHUS,

TUJIpaTalyiy, TOPEHHs ), OJyuYeHUue 1
[IPUMEHEHUE

CBSI3M B MOJIEKYJIaX YIJIEBOJOPOIOB;
XapaKTEePU30BaTh 3aBUCHMOCTh pPeak-
IIMOHHOM CMOCOOHOCTH YTIEBOJIOPO-
JIOB OT KpaTHOCTH KOBAJICHTHOM
CBSI3M.

XapakTepu3oBaTb COCTaB, CTpOe-
HUE, TpUMEHEHHue, (U3HUECKUe W
XUMHYECKHE CBOWMCTBA, BaKHEHUIIIHE
CIOoCOOBI TOTYUYEHUS] TUITUYHBIX TIpe-
JICTABUTEJIEH PA3IMYHBIX KJIACCOB yT-
JEBOAOPOIOB (METaHa, 3TaHa, dTHUIIE-
Ha, amnerwieHa, Oyramuena 1,3
OeHzoma).

BBIABIATE TEHETUYECKYIO CBS3b
MEXIy YTIJIeBOAOPOJIaMU U MOATBEp-
KIaTh €€ Haaudhe YpaBHCHHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX pe-
aKIIMi C WCIOJB30BAHUEM CTPYK-

TYPHBIX (hOpMyII.
XapakTepu3oBaTh MCTOYHUKHU
YTIEBOJOPOAHOTO  ChIpbsl  (HE(TH,

MPUPOJIHBIN Ta3, yroyb), CIOoCOObl UX
nepepaboTKU W MpPaKTUYEeCKoe Mpu-
MEHEHHE MOJIy4aeMbIX MTPOTYKTOB.

Tema 4.
ApoMaTHyecKue
YIJIeBOAOPOABI (2 4)

Apensl. benszon: cocraB, cTpoeHue,
¢bu3nUeckre U XMMHYECKHE CBOHCTBA
(peakuy TaJOreHUPOBaHHUS U HUT-
poBaHHUA), TMOJY4YEeHHE U IpUMe-
Henue. Tonyon: cocmas, cmpoerue,
Qusuueckue u xumuuecKue ceouUcmea
(peakyuu 2aN102eHUPOBAHUSL u
HUMPOBAHU), nozayuexue u
npumenerue. TOKCHYHOCTb apeHOB.
I'enernyeckas CBsI3b YIJI€BOJOPOJIOB,
IPUHAUIEKAIIUX K pa3iIM4YHBbIM
KJ1accaM

Tema 5. Ilpupoannie
UCTOYHUKH
yIJ1€BOAOPOAOB U UX
nepepadorka (2 4)

[TpupoHbIE UCTOYHHUKHU YTIEBOAOPO-
noB. [IpuponHblii ra3 U TOMYTHBIE
Hedrsaple Ta3pl. Hedtsr um e
npoucxoxaeHue. CrocoOsl mepepa-
00TKM He(THU: TEPEeroHKa, KPEKUHT
(TepMHUeCKUiA, KaTaJIMTUYECKUI ),
nuponu3. I[lpoaykTel mepepaboTKu
He()TH, UX TPUMCHEHHE B TPOMBIIII-
JEHHOCTH ®u B ObiTy. KaMeHHbIH
YTOJIb U TIPOIYKTHI €0 TIepepadboTKu

Hcnonp30BaTh €CTECTBEHHO-HAYY-
HBbIE METOJBI TO3HAHUS — TpOBeJe-
HUe, HaONIOJIeHHEe W  ONHCaHHE
XUMHYECKOTO JKCIepuMeHTa (Jabo-
paTopHBIC U MPAKTHYECKHE PabOTHI).

CrnenoBaTh mpaBuiIamM 0€30mMacHOM
pabotel B naboparopuu  MpuU
UCTIOJIb30BaHUH XUMHUYECKON TTOCY JIBI
U 000pyIOBaHUs, a TAKXKE MPaBHIIaM
oOpamieHusi ¢  BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMH 1O
BBITTOJIHEHHIO JTAOOPATOPHBIX OIMBITOB
U T[PaKTHYECKHMX  paboT 1Mo
MOy YSHHUIO " W3yYEHUIO
OpPraHUYECKUX BEIICCTB.

IIpencraBisTh
JKCIEpUMEHTa B  (opMe  3arucu
ypaBHEHHI COOTBETCTBYIOIIHX
peaknuidi M JeNaTh BBIBOJBI HA WX
OCHOBE.

[TIpoBOAUTE  BBIYUCICHHS IO
YPaBHEHHIO XUMHYECKON pEaKInH.

CaMOCTOSTENbHO TUIAHUPOBATh |

pe3yNbTaThl
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Tembl ypokoB

OcHOBHOe co/iep:KaHue

OcHoBHbIE BH/IbI eI TEJIbHOCTH
00yyarImmuxcs

JdemoncTpanus

— kosekuu «Hedte» u «YTomby.
JlaGopaTopHbIe ONBITHI
O3HaKOMJIGHHE C oOpasuamu
IUIACTMACC, Kay4YyKOB U PE3UHBI;

— MOJEJIIMPOBAHUE MOJIEKYJ yrie-
BOJIOPOJIOB U raJIOT€HONPOU3BOAHBIX.

OCYHICCTBJIATL CBOIO IIO3HABATCIIBHYIO|

NesTeNbHOCTh; NPUHUMATh aKTUBHOE
ydJacTe B  TIPYNIOBOW  y4eOHOMU
e TeIbHOCTH

IIpakTHyeckas padora

No 1. Tlonmydyenue oTuUieHa U
M3YUYEHUE €ro CBOMCTB.
Borunciaenus

— 10 YPaBHEHHIO XHWMHYECKOU

peakuuu (Macchl, 00bEMa, KOIHMYECT-
Ba KMCXOJHOTO BEIIECTBA WJIM IPO-
JIyKTa peakiiy M0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO W3
UCXOIHBIX BEIIECTB WU IPOIYKTOB
peaxIumn)

Pa3gen

3. Kuciopoacoaep:xamnue oprannyeckue coequHenus (12 u)

Tema 6. CiupThbl.
®enoa (3 v)

[IpenenbHble OAHOATOMHBIE CHUPTHI.
MertaHol ©W  3TaHON: CTPOEHUE,
buznYecKue U XUMUIECKHE CBOICTBA
(peakuu ¢ aKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHE),
npuMeHeHue. BomopoaHasi  CBs3b.
JlelicTBe MeTaHOJIa M JTaHOJa Ha
OpraHu3M YeJIOBEKa.

MHoroatoMHble CHOUPTHL. DTHIICHT-
JIUKOJIb W TJUUEPUH: CTPOCHHUE,
buznYecKue U XUMUIECKHE CBOICTBA
(B3aMMOJEHCTBHE CO  MIETOYHBIMHU
MeTaJUlaMH, KAaueCTBEHHAsl pEeaKIIUs
Ha MHOTOAQTOMHBIE CITUPTHI).
JlelictBue Ha OpraHus3M YeJIOBEKA.
[Ipumenenne IJIULEpUHA 51
STHIICHTJIUKOIIS.

deHou. Crpoenue MOJIEKYJIBI,
buznYecCKue U XUMUIECKHE CBOMCTBA
¢enona.  TokcuuyHOCTh  (peHOINA.
[Tpumenenue deHona

PackpbiBaTh CMBICH H3y4daeMbIX
MNOHATUHN (BBIABIATH UX XapaKTepHbIE
NpU3HAKW),  YCTaHaBIMBATh  HX
B3aUMOCBS3b, HCIOJIb30BATh COOTBE-
TCTBYIOIIME IOHATHS NPU ONHUCAHUU
COCTaBa, CTPOCHHs U MpPEBpaALICHUI
OpPraHMYECKUX COEAMHEHUN.

Hcnonp30BaTh XMMHUYECKYIO CHM-
BOJIUKY JUI1 COCTaBJIEHUS MOJIEKY-
JSPHBIX U CTPYKTYPHBIX (pa3BEpHY-
TOM, COKpaIi€HHON) GopMys OpraHu-
YECKUX BEIECTB.

VYcranaBnuBaTh MPUHALICKHOCTH
BEILIECTB K OMNPEACIEHHOMY KJIacCy
M0 COCTaBy M CTPOCHUIO, Ha3bIBaTh
HX II0 CHCTEMAaTHYECKOH HOMEHK-
JaType; TPUBOAUTH TPUBHAIbHbBIC
Ha3BaHUS OTACIBHBIX IPEACTABU-
TeJEH KHUCIOPOJCOACPKAIINX COCIU-
HEHHH.

Tema 7. Anbaeruabl.
KapGoHnoBrbie
KHCJI0ThI. CJI05KHBIE

3¢upsi (7 4)

Anbaerusibl U kemonwvl. @opmainbie-
U, areTajibJIeru; CTpOEHUE,
(U3MYEeCKUe U XMMHUYECKHUE CBOMCTBA
(peakiuu OKHUCJIEHHS U BOCCTaHOB-
JICHUsI, KA4YCCTBEHHBIC  PEaKIIHH),

XapakTepus3oBaTb COCTaB, CTPOE-
HUE, TNpPUMEHEHHE, (U3HUYECKUE |
XUMHUYECKHE CBOMCTBA, BaKHEHUIIIHE
CIOCOOBI  TIOJNYYECHHsS]  THUITUYHBIX
MPEACTABUTENIEN PA3JIUYHBIX KJIACCOB
KUCJIOPOACOACPKAIIMNX COCTUHCHUIN
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OcHoBHbIE€ BHADBI JeATeILHOCTH

Tembl ypokoB
yp 00yyarImmuxcs

OcHOBHOe co/iep:KaHue

MOJTy4YeHUE ¥ MPUMEHEHHE. (MeTaHolla,  9JTaHONa,  IJIMIIEPUHA,
Ayemon: cmpoenue, pusuueckue u [peHona, dopmanbaeruaa, areTaIbIe-
Xumuueckue — ceoucmea  (peakyuu [TUAa, YKCYCHOW KHCJIOTHI, TJIOKO3BI,
OKUCTeHUs U B0CCMAHOBIEHUs), KpaXMaia, IEJUTFOJIO3bl);  BBISBISTH
noxyuenue u npuMeHeHue. TCHETUYECKYIO CBSI3b MEXIy HUMHU H
OHOOCHOBHBIC npeJieTbHBIC [IOATBEPXKIAaTh €€ HAIMYNe YpaBHEH
KapOOHOBBIC KHCIOTHI. MypaBbUHAsI HUSMU COOTBETCTBYIOIIMX XHUMHYEC-

U YKCyCHas KHCIOTBI: CTpPOEHHUE,
¢du3nyeckrue U XMMUYECKHE CBOHCTBA
(cBoiicTBa, OOmmMe IS Kjacca
KHUCTIOT, peakius dTepuuKaium),
MOJIyYeHUE " IIPUMEHEHNE.
CreapuHoBasi U OJICMHOBAs KUCJIOTHI
KaK MIpe/ICTaBUTeNn BBICIIINX
KapOOHOBBIX KUCIOT. MblIa KaKk COJH
BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOLIEE ACUCTBHE.

Cnoxuble 3(pupbl KaKk MPOU3BOJHBIE
KapOOHOBBIX  KHCHOT.  ['miaponus
cinoxHbIX 3¢upos. Kupsl. 'naponus
JKUPOB. [Ipumenenne KUPOB.
buonorunyeckas poJib ;KHUpPOB

KMX peakiuMii C HUCHOJIb30BaHUEM
CTPYKTYPHBIX ()OPMYIL.

OnucelBaTh COCTaB, XHMUYECKOE
CTpO€HHE U TNPHUMEHEHHE JKHUPOB,
XapaKTEepU30BaTh MX 3HAYCHHUE JIJIs
PKU3HENIEATEIbHOCTH OPraHU3MOB.

Oco3HaBaTh OITACHOCTL BO3JIEHCT-

BUsS Ha JKHUBBIC OPraHU3MBI OIIPCIACH
IMEHHBIX OpraHU4YC€CKUX BCHICCTB M|
IIOACHATH Ha M[Opumcepax CITIOCOOBI

YMCHBIICHUA W MPCAOTBPALICHUA HX
BPCIAHOT'O BOSHGﬁCTBHH Ha OpraHu3M|
YJCIIOBCKA.

Tema 8. YrieBoabl
24)

Hcnonbs30BaTh €CTECTBEHHO-HAYY-

VYTraeBopl: COCTaB, Kiaccu(uKaus
YIJIeBOJIOB (MOHO-, IU- U TIOJIMCaXa-
puabl). ['moko3a — npocTentmii
MOHOCaxXapua: 0COOEHHOCTH
CTPOEHUS MOJIEKYJIbI, (pu3nyeckue u
XUMUYECKHE CBOKCTBA
(B3aMMOIEHCTBHE C THIPOKCHIOM
menu(Il), okucnenrne aMmMuaqHbBIM
pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEeHUE
TJIIOKO3bI), HAXO0X/IEHUE B IPUPO/IE,
IIpUMEHEHNE, OUoIoruyecKas poJb.
dotocunte3. pyKTo3a Kak U3oMep
TJIIOKO3BI.
Caxapo3za — npedcmagumens ouca-
Xapuoos, 2uOpoIuU3, HaxoHcOeHue 8
npupooe u npumeHeHue.
Kpaxman u nemronosa kak npupoa-
Hble nosmMepbl. CTpoeHue Kpaxmaia
Y LEJUTIONI03bl. DU3NYECKHE U XUMHU-
YecKHe CBOWCTBA Kpaxmaia (Tuapo-
JIN3, KAUECTBEHHAsl PeaKIys ¢ Hoa0M
JlabopaTopHbIe ONbITHI

HbI€ METOJbI MO3HAHUS — IpPOBEJe-
HH€e, HAOIIONEHNE U OIHMCAHUE XHUMHU-
YECKOIro JKCIepuMeHTa (J1abopaTop-
HBIE U IIPaKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiamM 0e30macHOM
paboTel B 1a0OpATOpUU MPHU UCIIOJNb-
30BaHUU XHUMHUYECKOM TMOCYIbl H
000py/lIOBaHUsA, a TakKXKe IpaBUiIam
oOpaillieHusi ¢ BEIIECTBAaMU B COOT-
BETCTBUU C HHCTPYKIIUSMHU BBITIOJTHE-
HUS  J1TaDOpaTOpPHBIX  ONBITOB U
MPAKTHYECKUX PAbOT MO MOIYICHUIO
U U3yUYEHUIO OPTraHMYECKUX BEIIECTB

IIpencraBiTh pe3ynbTaThl
JKCIIepUMEHTa B (QopMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX

peakuMii W JenaTh BBIBOABI Ha HX
OCHOBE.
[IpoBoiuTh  BBIUMCIEHHA  1IO
YPAaBHEHUIO XUMHUYECKOW PEAKLIUH.
CaMocCTOsATENBHO IJIAHUPOBAaTh U
OCYILECTBIISATh CBOK II03HABAaTElb-
HYI0  JEATEJIIbHOCTb;,  IIPUHHUMATh

AKTMBHOE y4acTUE€ B TpYyIIIOBOU
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Tembl ypokoB

OcHOBHOe co/iep:KaHue

OcHoBHbIE BH/IbI eI TEJIbHOCTH
00yyarImmuxcs

y4eOHOU AesITeTbHOCTH

— ropeHue CIUpTOB;
— OKHCJICHHE 3TaHOJIa OKCHIOM
meau(1l);
— B3aMMO/ICHCTBUE MIMLEPUHA C
ruapokcuiom meau(1l);
— OKHCJICHHE aJIbJICTHJIOB
aMMHaYHbIM PaCTBOPOM OKCHJA
cepeopa(l) u runpokcumom menu(Il);
— B3aUMO/ICHCTBUE KpaxMmaia ¢
HOI0M.

IIpakTnueckas padora
Ne 2. CpoiicTBa pacTBOpa yKCYyCHOI
KHUCJIOTHI.

Boeruuciaenust

— 110 YPaBHEHUIO XUMHUYECKOM
peakuuu (Macchl, 00bEMA, KOIHYEC-
TBa UCXOJHOTO BEUIECTBA WU
MPOIYKTA PEAKIIUH 110 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM
MIPOJYKTOB PEAKIIH)

Pa3nen 4. AzoTcoaepikaiiyue OpraHu4ecKu

e coenHenus (3 v)

Tema 9. AMUHBI.
AMMWHOKHUCJIOTHI.
beaxn (3 v)

Amunvl. Memunamun u aHUIUH:
cocmas, cmpoenue, ghusuueckue u
Xumuueckue ceolicmea (copemue,
83aumooeticmsue ¢ 60001 U
KUCTOMAMU).
AMWHOKHUCIIOTBI KaK aM(pOTEPHBIE
OpraHUYECKUE COCTUHEHHUSI.
du3nvecKre U XUMHUCCKUC
CBOICTBa aMUHOKHUCIIOT (Ha IpUMEpe
rnuiuHa). buonoruueckoe 3HaueHue
aMUHOKHCTOT. [lenTumab.
benku kak npupoiHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHEHUSI.
[TepBudHas, BTOpUYHAS U TPETUIHAS
CTPYKTypa OeNKOB. XUMUYECKHE
CBOIicTBa O€IKOB: THAPOIIN3,
JeHATypalus, KaueCTBEHHBIC
peakuu Ha OCTKH.

JdemoncTpanuu
— JIeHaTyparus OCIIKOB MpH
HarpeBaHuM;
— IIBETHBIC PEaKINH OCITKOB.

PackpeiBaTh CMBICII HM3y4aeMBbIX
MNOHATUHN (BBIABIATH UX XapaKTepHbIE
NPU3HAKN), YCTaHABJIMBAaTh MX B3au-
MOCBSI3b, HCIIOJIB30BaTh COOTBETCT-

BYIOLINE
IMOHATHA TIPHU OIMKMCAHUH COCTaBa,
CTPOCHHUS u npeBpaIleHUI

OPTraHUYECKHUX COCTUHEHUH.
Hcnonb30BaTh XUMUYECKYIO CHUM-

BOJIMKY JJI1 COCTaBJIEHUS MOJEKY-

JSPHBIX U CTPYKTYPHBIX (pa3BEpHY-

TOM, COKpAaIIEHHON) dhopmyn
OpPTraHUYECKUX BEILIECTB.
Onpenenats MIPUHA]IEKHOCTh

BEILECTB K OMPEACIEHHOMY KJIACCy IO
COCTaBYy M CTPOEHMIO, HA3bIBATh MX IO

CHCTEMATUYECKON HOMEHKIIATYPE;

IPUBOJINUTH TPUBHAJIBHBIC Ha3BaHUA

OTZEJBHBIX MTPEJCTABUTENEH.
XapakTepus3oBaTh COCTaB,

CTpOCHHE, MPUMEHEHHE, (PU3NIECKHe
U XUMHYECKHE CBOWMCTBA, BaKHECH-
[IME CIIOCOOBI MOJYYCHUS TUITUYHBIX
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Tembl ypokoB

OcHOBHOe co/iep:KaHue

OcHoBHbIE BH/IbI eI TEJIbHOCTH
00yyarImmuxcs

npeIcTaBUTeNell  a30TCoAEpKAIINX
COCTMHECHHM (TITUIMHA U OCIIKOB).

[losicHATP HA MpHUMepax 3HAYEHHUE
OEJIKOB I OpraHu3Ma 4eloBeKa.

Hcnons30BaTth €CTECTBEHHO-
Hay4HbIE METOIBI HO3HAHUSI —
HaOIIOIaTh u OIUCHIBATH

JEMOHCTPALIMOHHBIN SKCIIEPUMEHT.
CaMOCTOATENBPHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOI IIO3HABATEIIBHYIO

JESATENbHOCTh; TPUHUMATh AKTUBHOE
y4acTde B  TpYNIOBOM  y4yeOHOM
JIeATEIIEHOCTH
Pa3znei. S. BbicokoMoJieKy IsipHbIe coeMHeHus (2 1)
Tema 10. OcHOBHEBIE MTOHATHSA XHUMHH Bnanets U3y4aeMbIMHU
ILnacTMacchnl. BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM: | XUMHUYECKUMU ITOHATUSIMU
Kayuyku. Bosiokna MOHOMEp, TIOJUMEp, CTPYKTYPHOE | pACKpbIBaTh  CMBICI  HU3y4YaeMbIX
(29) 3BE€HO, CTEMEeHb IMOJMMEpPU3AIUH, | TOHITHH W MPUMEHSATh 3TU TOHSATHUS
CpelHssi ~ MOJIEKYJSIpHas  Macca. | IpU ONHCaHUU COCTaBa U CTPOEHUS
OCHOBHBIE METOJbI CHHTE3a BBICO- | BBICOKOMOJEKYIISIPHBIX
KOMOJIEKYJISIPHBIX COEIMHEHUM — | OPTaHUYECKUX BEIIIECTB, TS
MoJIMMEpH3anysi M TIOJUKOHJICHCA- | OOBSICHEHUS OTHCIBHBIX (AKTOB U
. SIBJICHU.
Ilnacmmaccol  (noausmunen, noau- Hcmons30BaTh XUMHYECKYIO
NPONUeH, NOAUBUHUIXTIOPUO, NOJUC- | CUMBOJIUKY JUTSE COCTaBJICHUA

mupon). Hamypanonwiti u cunmemu-
yeckue Kayuyku (6ymaoueHoswil,
XJIOPONPEHOBbIL U U30NPEHOBHIIL).
Bonokna: namypanvnvie  (x10noK,
wepcmo,  WENK),  UCKYCCMBEHHble
(ayemamHnoe  BOJIOKHO,  BUCKO3Q),
cuHmemuyecKkue (Kanpou u 1aecam).
JdemoHcTpanus

— O3HaKOMJICHHE C oOpa3uaMu
OPUPOIAHBIX W HMCKYCCTBEHHBIX
BOJIOKOH, TIJTACTMACC, Kay9IyKOB

CTPYKTYpPHBIX ()OpMYJI BELIECTB U
YpaBHEHUH peakIfil MOIMMEPHU3aALUU
Y TIOJIMKOHIEHCAIH

( )
NOKYMEHT MOAMNMCAH
BNEKTPOHHOW MOAMUCHIO

Ceptudmkar: 22F2D02C52F203A995E199D957F3BBA6
Bnapeneu: Wnwkosa OkcaHa AnekcaHapoBHa
PeiictButenen: ¢ 20.09.2022 no 14.12.2023
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