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®denepanibHas pabodas mporpaMma Mo y4eOHOMY MpeaMeTy «Xumus (0a30BbIi
ypoBeHb) (mpeaMeTHas o005acTh «ECTECTBEHHO-HAyuyHbIE TIpeaMEThI») (Janee
COOTBETCTBEHHO — MpOTrpamMma Mo XMUMHH, XUMHSI) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOy4YeHWMsI, TUTAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yIbTaThl, TEeMaTHIECKOE TUTAHUPOBAHHE.

[TosicauTenpHAs 3amUCKa OTpaKaeT OOIMMe IMeNd W 3aJadd W3YYCHHS XUMHUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydYaroluMUcH,
MECTO B CTPYKType Yy4eOHOro TIUIaHa, a TakKe MOAXOIbl K OTOOpY COIepKaHWUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3YJIbTaTOB M K CTPYKTYpE TEMAaTHYECKOTO
TUTAHUPOBAHMSL.

Copmepxanne OOy4YEeHHsI pacKphIBacT COJACpKATENbHBIC JHUHHUH, KOTOPHIC
npeiaraloTes s 00s3aTeIbHOTO M3YUYCHHS B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
oO1rero ooGpa3oBaHMS.

[InanupyeMbie pe3ysibTaThl OCBOCHHUS MPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUSI Ha YpOBHE
cpelHero o0miero oOpa3oBaHUs, a TaKXKe MPEIMETHbIE JOCTHKEHHUS OOyYaroIerocs
3a KaXXJIbIi TOJ] O0y4eHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeJHEro ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe {DenepanbHOro 3akoHa oOT 29.12.2012 Ne 273-03 «O06 oOpa3oBaHUH
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (enepaabHOM
oOpa3zoBaTeIbHON mporpamMMmbl  cpenHero obmiero obpaszoanus (POII  COO),
npeacTaBieHHbBIX B DepepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHus y4yeOHOro mnpeaMera «XUMUS»
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoin @eaepannn, pean3yronX OCHOBHbIE
oOpa3oBaTeNbHBIE TMPOTPAMMBbI, W OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHUS
BocriutaHusi B Poccuiickoit denepaunun Ha nepuon g0 2025 roma» (Pacnopsiokenue
[TpaBurenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTCHUIO 00IIeH
cTpaTernd OOy4YeHHs, BOCIUTAHHUS M PA3BUTHs OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeamera «Xmmus» g 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBHIIU
koHuenrtyanbHble mnonoxkenus DOIrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJbTaToB OOydeHHUs] U TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBIITYCKHHKOB.

B cooTBeTcTBUMM ¢ MaHHBIMH TOJIOKCHUSMU TporpamMMma Mo XUMUHM (0a30BBIN
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTeNibHOE (MHBApUAHTHOE) MPEIMETHOE  COJIepiKaHUe,
OTIpe/IeTsIeT KOJTNYECTBCHHbIC U KaUeCTBEHHBIC €r0 XapaKTEPUCTUKHA Ha Ka)XXJIOM JTare
U3YYCHHUS TpeMeTa, MPeAyCMaTPUBAET MPUHITUIIBI CTPYKTYPUPOBAHUS COACPXKAHUS U
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;
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Na€T MPUMEPHOE pacrpe/iesieHne y4eOHbIX YacoB MO TEeMaTHYECKUM pas3jenam,
PEKOMEHIyeT TPUMEPHYIO TOCIE0BAaTEIbHOCTh M3YyUYEHUsI OTIEIbHBIX TEM Kypca
C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0cobeHHOocTel oOyuarommxcst 10—11 kmaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied HM3ydeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero oOpa3oBaHUs,
COJIepKaTeIbHOM XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MporpaMMbl  CpeHEro 00mero o00pa3oBaHus  (JIMYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4e€OHO-TIO3HABATEIbHOU
JeATEIbHOCTH O00ydYaromierocss IO OCBOCHHMIO cojepkanust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSM B TMporpaMme IO XHUMHH COOJIOJIEHA MPEEMCTBEHHOCTh
c (enepanpHOil pabouell MpPOrpaMMoil OCHOBHOTO OOIIEro oOpa3oBaHUS MO XUMHUU
(mmst 8-9 kmaccoB oOpa3oBaTEIbHBIX OpraHu3aIlii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIAM 3TallOM peaju3alli Ha COOTBETCTBYIOLIEM €My O0a30BOM YypOBHE
KJIFOUEBBIX IICHHOCTEN, IPUCYITUX LIETIOCTHON CUCTEME XUMHUUECKOT0 00pa3oBaHus. ITU
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOmIel KyJabTyphl YeNOBEKa, a TaKKe HJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO M MNPUPOAHON cpene. Peanmsyercss Xxumuueckoe oOpa3OBaHHE
oOyyarolmmxcsi Ha YpOBHE CPEIHEro oOIero o0pa3oBaHUS CPEACTBAMU Y4EOHOTO
npeaMeTa « XUMHs, COJEpKaHUe U TOCTPOCHUE KOTOPOTO OMpe/eNieHbl B MporpaMmme
M0 XMMHH C YIETOM CHEIU(PUKN HAyKd XUMHH, € 3HaUYCHUS B MMO3HAHUM TPHUPOIBI U
B MaTepHajJbHOM JKM3HM OOIecTBa, a TaKke ¢ Y4éToM OOmux Ieled u
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIETro
oOpa3zoBanuss B Poccuiickoii ®enepanmu. Tak, Hampumep, npu QOpMHUPOBAHUU
COJlep KaHMsl TIpeIMeTa «XUMHs YUYTCHBI CICAYIOIIME IMOJOXKEHUS O crenuduke u
3HAYCHUU HAyKA XUMUHU.

XuMHsI KaK D3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK HWIrpacT OCOOYI pOJb
B COBPEMEHHOM ITMBMJIM3AIIUU, B CO3/IaHUM HOBOW 0a3bl MaTepuaibHOU KylabTyphl. OHa
BHOCHUT CBOM BKJIaJl B )OPMHPOBAHNE PAIIMOHATHLHOTO HAYYHOTO MBIIIUICHHS, B CO3/TaHUE
I[EJIOCTHOTO TPEACTABICHUS 00 OKPYXKaIIIeM MHpPE Kak O EAUHCTBE MHPHUPOAbI U
YeJoBeKa, KOTopoe (OPMHPYETCS B XMMHUU Ha OCHOBE TOHHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEXYy CTPOCHUEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.

TecHO B3aUMOACHCTBYSI C IPYTMMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThl0O MHUPOBOW KYyJBTYphl, HEOOXOJAMMBIM YCJIOBHEM YCIICIIHOTO
Tpyla ® JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHS KakK Hayka
co3ujiaTelIbHAasl, KaK HayKa BHICOKMX TE€XHOJIOTMI HalpaBJieHa Ha PELICHUE TII00aTbHBIX
po0sIeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKOI 0€30MACHOCTH U OXPaHbI 3J0POBBSI.
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B cootBeTcTBUY € 00IIMMU LEISIMU U IPUHIIMIIAME CPEIHETO O0IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYUIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJMMYIO MM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHS B JKU3HB COIMyMa, MPOIOJKEHUS 0Opa30BaHUS B PA3IMYHBIX O0JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBsIOMUMHU TTpeAMeTa « XUMUS» SIBISIIOTCA 0a30BbIe Kypchl — «Oprannyeckast
xuMusi» U «OO01Ias U HEOPraHUYEeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM H3 0O0Ied XUMHUH) W OPraHUYeCKOM XUMUHU.
dopMUpOBaHUE JAHHOW CHUCTEMBl 3HAHUW MPU HU3YYEHUHM MpeaMeTra 00ecrneurnBacT
BO3MOYKHOCTh PACCMOTPEHHMS BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIINX MOHSATHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4veckasi XuMus» cpopMupoBaHa B IporpamMme 1o XuMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YUYGHHI0O YydeOHOro marepuajia U OOYCJIOBJIEHA HUCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHUI Ha ONpPEACIEHHBIX TCOPETUYECKUX YypOBHAX. Tak,
B Kypc€ OpPraHMYEeCKOM XHMMHH BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAaHUUECKUX COCMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJAOB JO CIOKHBIX OHOJIOTHYECKU
aKTHUBHBIX COEIMHEHWI. B Kypce oOpraHnyeckoil XWMHHU TMOJIy4alOT pa3BUTHE
chopMUpOBaHHBICE Ha YyPOBHE OCHOBHOIO OOIIEro 0Opa30BaHHS I€pPBOHAYAIIBHBIC
MPEACTABICHUSI O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKIIHH.

I[Ton HOBBIM yrjoM 3peHuUss B MpeaMere «XuMus» 0a30BOr0  YpPOBHSA
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha ypOBHE OCHOBHOTO 0OIero o0Opa3oBaHMUS
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XUMHsD» 00yqaronaMcst
MPEAOCTABISECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAYEHUE MEPUOAUYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
U3MEHEeHHEe (YHKIMA HTOr0 3akoHa — OT o0oOmarome 10 OObBICHAIONIEH U
MIPOTHO3UPYIOIIEH.

Envnas cucremMa 3HaHWKM O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XUMHUYECKHUX PEAKUMSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIepKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUN U MPUKIAHON XapaKTep. DTHU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHH C APYTUMH HAayKaMH, PACKPBIBAIOT €€
poJib B TIO3HABATEIHLHOM W TPAKTUYECKOW IEATEIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYCCKUX
MPWIOKEHUN XUMHUH, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
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U JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSTH €€ JJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYAThHBIX
U DKCIIEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom copepkanue y4eOHOTO
npeaMeTa «XUMHUsS» JAHHOTO YpPOBHS HM3YyYEHHs OPUEHTHPOBaHO Ha (OpMHpOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KakK: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOTO M OpPraHuyecKkoro Mupa,
0OyCIIOBJIGHHOCTh CBOWCTB BELIECTB HMX COCTaBOM M CTPOCHHMEM, MO3HABAEMOCTb
OPUPOIHBIX SIBICHUIN MyTEM SKCIEPUMEHTA U PEHICHUS IPOTUBOPEUUN MEXK]Ty HOBBIMU
dbakTaMl M TEOPETHMUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJIU XHMHH B PEUICHUU
IKOJIOTUYECKUX MPoOiIeM, a Takxke mpoliemM cOepekeHus IHEPreTHUECKUX PecypcoB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUNA U MaTepPUAJIOB.

B mnane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMATU3AUU 00yYaIOIIUXCS
MPUHSTHIC MPOrPaMMOM IO XUMHH MTOAXOAbI K ONPEEICHUIO COJAEPKaHUS U TOCTPOCHUS
mpeaMeTa TPEeayCMaTpuBalOT (HOPMHUPOBAHKWE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEIONTNX 0a30BO€ 3HAUCHUE ISl PA3IUYHBIX BUIOB JEATEIBHOCTH: PEIICHUS TPOOIEM,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTHUECKONH M HCCIENOBATENbCKONW AEITETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO
B MTO3HAHUU XUMUHU.

B mpakTtuke npenojgaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaKk U Ha YPOBHE CPEIHEr0 001Iero oOpa3zoBaHus, MPU ONPENCICHUH COACPKATEIHLHON
XapaKTEepUCTUKU IIeJIed M3y4YeHHs] TMpeAMeTa HallpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TPHU3HAETCS (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKU 3PEHHSI TaKOU
MIOJIXOJT K OTIPEICTICHHIO TIeNIel N3ydeHuUs IPeIMeTa SBJISETCS BIIOJHE ONPABIaHHBIM.

CorracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMHA U3yUCHUS TTpeaMeETa « XUMHUS)
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)KHEHIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC MOHSTHSI,
byHIaMEHTAIBHBIC 3aKOHBI W TEOPUHM XWMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPUEHN UX Pa3BUTHS U CTAHOBIICHUS,

dbopMHupOBaHWE W Pa3BUTHE TPEIACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUW, HEOOXOAMMBIX JI TNPUOOPETeHUS YMEHUH
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKUX SBICHHUIA, HIMEIOIITUX MECTO B PUPO/IEL,
B IIPAKTHUYECKOW U NTOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJOICHUEM TMpaBuil 0e30MacHOTO
oOpalieHus ¢ BEIeCTBAMM.

Hapsiny ¢ »TuM coaepkaTenbHas XapakTEepUCTUKA Ieled W 3a1ad M3y4eHHus
mpeaMeTa B IporpaMme 1o XMMHUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMU TMPUOPUTETAMH B CUCTEME cpeaHero oouiero obOpazoBanus. Ceroass
B TIPETIOJIaBaHUHA XUMUHU B OOJBINECH CTEMEHU OTHAETCA MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIepaHusi OO0y4YeHUsl, OpPUEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHUKA
orolIeo0pa3oBaTeIbHOM  OpraHu3alii, BIAJCIONEr0O He HaOboOpoM 3HaHUM, a
GyHKIIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMH ¥ YMEHHSIMH aKTUBHOTO
MOJIyYSHUS] 3HAHUW U MPUMEHEHHUS WX B PEATbHOM MKU3HU ISl PEIICHUS MPAKTUYECKUX
3a1ay.

B oroii cBa3M mpu u3yyeHuUH mpeaMera «XUMHs JOMUHHPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TAKUE LI U 33]1a4M, KaK:

afganTanus OOyYalolMXCs K YCJIOBHSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE UHTEIUICKTYaIbHO Pa3BUTON JIMYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEHIECTBAMU U UX MPUMEHECHHEM,;

dbopMHpoBaHrEe y 00YYaAIOIIMXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOINX YHHUBEPCATLHOE 3HAYCHHUE NJIS PA3IUYHBIX BUIAOB JEATCIHLHOCTH: PEIICHUS
npoOsieMm, TMOUCKAa, aHaiau3a W o0paboTkM  HMHPOpMalUHU,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA JIEATEIHbHOCTH, KOTOpas 3aHUMAaET BaKHOE MECTO B TTO3HAHUH
XUMHUH, a TakKe IS OLEHKH C TO3UIMN DKOJOTUYECKON OEe30MacHOCTH XapakTepa
BIIUSIHUS BELIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00yYaroluXCsi: CHOCOOHOCTH CAaMOCTOSITEIBHO MPUOOpPETaTh HOBBIC
3HaHHWS TI0 XWMHH B COOTBETCTBHUU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOJB30BATh
COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHU JJI TIOMCKA U aHalIM3a y4eOHOM U HAy4HO-
MOMYJIIPHOW HH(POPMAIIMA XUMHUYECKOTO COACPIKAHUS;

dbopMHpoBaHrEe W PAa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUIEHUS, HAOII0aTEIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpPU I[UIAHUPOBAHUM ¢ TPOBEJACHUU XUMHUYECKOTO
IKCMIEPUMEHTA;

BOCTIHTaHUE y oOydaromuxcs yOexx IEHHOCTH B TYMaHUCTHUECKOM HAIIPaBICHHOCTH
XUMUH, €€ BaXHOM pONM B PEIICHUH TJI00ATBHBIX MPOOJIEM pPAIMOHATBEHOTO
MPUPOOTIOIH30BAHUS, TIOMOJHEHUS] DHEPreTUYECKUX PECYpCOB M COXPAHCHUS
NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeXHOro OTHOLIEHUS
K TPUPOJE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHHS OMBITA HCIOJIb30BAHUS
MOJTYYCHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUH B CHTYalHsSX, CBS3aHHBIX
C XUMHYECKHMH SIBJICHUSIMHU.

[lenru w 3amaum  w3ydeHHs] TmpeaMeTa «XUMHS) TOIYYHIA TOIPOOHYIO
METOJMYECKYI0 HWHTeprperauuio B pazzaene «llmaHupyembie pe3ysibTaTbl OCBOCHUS
MPOrpaMMBbl TI0O XHUMHMW», Ojarojgaps yemMy o0ecreueHo 4ETKOE MPEACTaBICHUE O TOM,
KaKue 3HaHUS W YMCHHS WUMEIOT TMPSAMOE OTHOIICHHWE K peaau3alud KOHKPETHOM
LENH.
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B yueGHOM muiaHe cpenHero oOiero oOpa3zoBaHusl mpeaMET «XUMUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEJIMETHOM 00J1acTH «ECTeCTBEHHO-HAYYHBIC TIPESIMETHD).

OOr1iiee YMCIIO YacoB, PEKOMEHIIOBAHHBIX ISl U3ydeHUs Xumud — 68 dacos:
B 10 kimacce — 34 yaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 yac B HeZeio).
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COJEP)KAHUE OBYYEHMUSI*

10 KJIIACC

Teopernueckne 0CHOBbI OPraHNY€CKOM XUMHUH

[Ipeamer opraHuyeckod XUMHHM: €€ BO3HMKHOBEHHME, DPa3BUTHE W 3HAUYCHUE
B TOJIyYEHUHM HOBBIX BELIECTB U MaTepuayioB. Teopusi CTPOCHUSI OPraHUYECKHUX
coenunenuii A.M. ByTtiepoBa, €€ ocHOBHbIe MoOyOXKeHUSA. CTpYKTypHbIE (POPMYIIbI
opraHuuyeckux BemecTB. ['omonorus, nzomepusi. XuMHUECKas CBSI3b B OPraHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpeacraBinenne o KilaccuPUKalMM OpraHUYECKUX BemlecTB. HomeHnknaTtypa
OpraHUYeCKUX COCAMHEHUH (CHCTeMAaTU4YecKas) U TPUBUAIbHBIC HA3BaHUS BaXKHEHIINX
MPEACTABUTENIEH KJIACCOB OPTAaHUYECKUX BEILIECTB.

IKCNepPUMEHTATbHbIE METO/IbI H3y4YeHUs BelleCTB U MX NMpeBpameHuii

O3znakomiieHre ¢ o0pa3liaMy OPraHMYECKUX BEIIECTB M MaTepUaIaMH Ha UX OCHOBE,
MOJICJTMPOBAHME MOJIEKYJ OPraHWYeCKHUX BEIIEeCTB, HAONIOJIEHHE U ONHCAHHE
JIEMOHCTPAITMOHHBIX OTMBITOB TT0 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPH HarpeBaHUHU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEJACTABUTENIN aTKAHOB: (DU3WYECKUE U XUMHYECKHUE CBOMCTBA (PEaKIMu 3aMeIIeHUs 1
TOPEHMUS), HAXOXKJICHUE B IPUPOJIE, TOTyUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUW psii. OTWIEH W TPONUJICH —
MPOCTEHIINE TIPEACTABUTEIIN aJTKCHOB: (DU3NUYSCKUE M XUMHUYCCKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpaTAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIyYCHUE U TTPUMEHECHHUE.

Anxamuensl: Oytamuen-1,3 wm wmetwnOyragueH-1,3. CcTpoeHHE, BaKHEHIIIHEC
XUMHYECKHE CBOMCTBa (peakius mojauMepusainuu). IlodydeHwe CHHTETHYECKOTO
KaydyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTUYECKUN psll. AICTUIEH —
MPOCTEHIITNI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUYSCKUE U XUMHUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUsN),
MOJIyYCHUE U TTPUMEHECHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYECKUEe U XUMUYECKHUE CBOMCTRA (PEeaKiuu
raJIoreHUPOBAaHUS W HUTPOBAHMS), TOJy4YeHUE U TNpuUMeHeHue. Toayon. cocmas,
cmpoeHue, @usuueckue U Xumuyeckue CeouUcmea (peakyuu 2ano2eHupo8aHus U
HUMPOBAHUSL), NOAYHeHUe U npumeHerue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXK]y YTI€BOJOPOAaMU, MPUHAIECKANTUMHU K Pa3IMYHBIM KJIaccaM.

1 Kypcusom B TEKCTe BBIIENCHBI DJJIEMEHTH COAEpKAHUSA YyYeOHOro Marepuaia, KOTOpbhle H3y4aroTCs
B 03HAKOMUTEJIHFHOM IUIAHE M HE BKIIOYAIOTCS B COCTAaB NpPEeIMETHBIX pe3ynbratoB ocBoeHus POII COO
Ha 0a30BOM YpOBHE.
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[TpuponHbIE HCTOUYHUKH YII€BOAOPOAOB. [IpupoaHblil Ta3 U NOMyTHBIE HEPTIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl epepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMUYECKUM, KaTaduTHuecKuil), muponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yroiab M HPOAYKTHI €ro
nepepaboTKu.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUHA BCIIECTB N UX npeBpameHnﬁ

O3HaKOMIICHHE C 06pa3uaMH II1aCTMACC, KaYy4YKOB U PC3HUHBI, KOJIJICKITNH «He(i)TI)»
)41 ((yFOJII)>>, MOACIUPOBAHHUC MOJICKYJT YIJICBOAOPOAOB M TaJIOTCHOIIPOU3BOIHBIX,
IMIPOBCACHUC HpaKTH‘leCKOﬁ paﬁoTbI: IMOJTYUYCHHUC OTUJIICHA U U3YUCHUC €T'O CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHUIO XMMHUYECKOM peakinu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIeCTBA MJIM TIPOJYKTa pPEaKIUU I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprann4ecKue coeJMHEeHU

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJI: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJlIaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJIaMUu crupToB. JleiicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTHICHTIIMKOJb U TJIULEPUH: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaJUIAMH, KadeCTBEHHAas
peakiusi Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M yesnoBeka. [IpumeHenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTpOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. Ilpumenenne penona.

Anpaerunbl U kemowsi. DopManbieTu 1, alleTalbIEIHI: CTpOeHUE, HU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkiumn), NoJlydeHue U MPUMEHEHHUE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOG/IEHUS), NOTYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHAas W yKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NYECKHE K XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS Kiiacca
KUCJIOT, peakuusi dSTepudukaiuu), MoaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxuble 3Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerIii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3UYEeCcKre
U XUMUYeCKue CcBoicTBa (B3amMmojeicTBue ¢ rtuapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),
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HaXOXJIEHHE B MPHUpOJE, MPUMEHEHHe, Ononornueckas poib. Dotocunres. OpykrTosa
KaK M30Mep TIFOKO3bI.

Caxaposza — npedcmasumens OuUcaxapuoos, cUopou3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a Kak mnpupojHbie noiaumepbl. CTpoeHue Kpaxmana u
EJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmalia (THUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIepPUMEHTATbHbIE METO/IbI U3y4YeHHs BellleCTB U UX MpeBpanieHui

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYE€CTBEHHBIE PEAKITUN OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIA OKCUIOM
meau(Il)), MHOTOATOMHBIX CHUPTOB (B3aMMOJCHCTBUE TNIMIIEPUHA C THUAPOKCHUIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBue Kpaxmana € HOJOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUIECTBA
HMCXOJHOTO BEIIECTBa MM IMPOAYKTAa pEaKIMd ITI0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJAHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcoaep:kaliue OpraHnyecKkne coeJMHeHus

Amunsl. Memunamun u auuIuH: cocmas, cmpoenue, usuyeckue u XumuieckKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTHl KaK aM(OTepHble OpraHuyeckue coeAuHeHus. DPuzndyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruueckoe 3HaueHue
aMUHOKUCIOT. [lenTuasl.

benku kak TpHUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETHYHAsI CTPYKTypa OenKkoB. XMMHUECKHE CBOMCTBA OEIKOB: TUIPOIIH3,
JeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIEePUMEHTATbHbIC METOAbI H3y4YeHHS BelleCTB M MX NPeBpaleHu i
Habntonenue u omnMcaHue JEMOHCTPAIIMOHHBIX OMNBITOB: JIEHATypalus OeKoB
IIPY HArpE€BaHUHU, LIBETHBIEC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHATHUS XWMHU BBICOKOMOJICKYJIIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIlnH, CPEIHSS MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3aIHs U
MOJINKOH ICHCAITUS.

IInacmmaccol  (nonusmunen, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCHUPOTL).
Hamypanvnoiti u cunmemuueckue xayuyku (6ymaouenosulil, XJI0PONPEHO8bll U
uzonpenosulil). Bonoxna: namypanvhvie (xaonox, wepcmov, WénK), UCKYCCHMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).
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JKcNepuMeHTAbHbIE METOIbI H3Y4YeHHS BelleCTB U UX NpeBpanleHuit
O3zHakomiieHHe ¢ o0pa3liaMyu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanusi MEXNpeIMETHBIX CBA3EH MpPU U3YYEHUU OPraHUYEeCKOW XUMHUU
B 10 KJacce oCyIecTBIs€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSTHH, SBISIIOUIUXCS CUCTEMHBIMHU [JISl OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayYHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, KJacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOICHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToOM, JEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (pU3MUYECKUE
BEJIMYMHBI U €MHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(GoTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbl, IOJE3HbIE HCKOINAeMble, TOIUIMBO,
peCypcHlI.

TexHomoTHA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS, MOIOIINE
CpEJICTBA, JICKaPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

12



®denepanbHas padbouas nporpamma | Xumus. 10—11 kimaccer (0a30BbIi YPOBEHD)

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K PE3yIbTaTaM OCBOCHUS 00YYarOIIIMMHUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUsl (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). HayuHo-MeTonn4yeckol OCHOBOM Il  pa3paOOTKH  IUIaHHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOIXO/I.

B cooTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKType
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeMeTa «XUMUs» Ha YPOBHE CPEAHEr0 OOIIETO
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHHME OOYYAIOMIMMHCS POCCHUHUCKOM TpaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEICHUIO;

HaJINYUE MOTUBAIUH K O0yUEHUIO;

LICJICHAINIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

FOTOBHOCTh M  CHOCOOHOCTHh OOYyYarolmMXcsi PYKOBOJICTBOBAaThLCS B CBOECH
JEeSATENbHOCTH LICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, MPUCYIIMMH LEJIOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE PABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPhl U CHOCOOHOCTH CTaBUTh LEJIH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJITATHl OCBOEHUS MPEAMETA « XUMUS» JOCTUTAIOTCSA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U U€aTaMH POCCUICKOTO
I'pa)X/1aHCKOI'0 00IIeCTBa, MPUHIATHIMU B O00IIECTBE HOPMaMH U MpaBUJIAMU TTOBEJCHMS,
CIIOCOOCTBYIOIIMMHU MPOLECCaM CaMOMNO3HAHUSl, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O00YyUaIOLINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITAa [O3HABATEJIbHOW M  MPAKTUYECKOW JESTENbHOCTU
oOyuaromuxcs Mo peajn3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpaskKaaHCKOr0 BOCIIMTAHUS:

OCO3HAHMSA OOYYAIOUIMMHKCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPABOTIOPSIIIKY;

MPEJCTABICHHUS O COLMAIBHBIX HOpMaX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH TPHU CO3AAHUU Y4EOHBIX
IPOEKTOB, PEHICHWU YYEeOHBIX W IO3HABATENLHBIX 3aJ1a4, BBIMOJHEHHUH XHUMHUYECKHX
IKCIICPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh ¥ NPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTbI
JPYTUX MPU aHAIHU3€E PA3JIMYHBIX BUJIOB YYEOHOH AESTENbHOCTH;

2) MATPUOTHYECKOTO BOCTIMTAHHUS

IICHHOCTHOTO  OTHOILICHUSI K HCTOPUYECKOMY W  HAy4YHOMY  HACJIEIHIO
OTE€UYCCTBECHHOMN XUMUHU;

YBOKEHUSI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
MPUMEHECHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHKCHUS HAYKH €CTh pPE3yJbTaT
JUTUTEIBHBIX HAOIIO/ICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U PAKTUKOB;

WHTEPECA W IMO3HABATEIIBHBIX MOTHMBOB B IOJYYCHUH WU MOCICIYIOUIEM AHAIN3E
HH(pOpMaIH O MEePEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUeCTBEHHON XUMUU,

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHU, 9THYCCKOI'O IIOBCACHM A,

CITOCOOHOCTH OOCHHMBATb CHUTYyallMH, CBA3aHHBIC C XHUMHWYCCKHMH ABJICHHUSAMU,
H IIPUHUMATh OCO3HAHHBIC PCHICHHUA, OPUCHTHPYSACHh HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IIOCTYIIKH CBOHX TOBapHIHGﬁ C HOBI/II_II/Iﬁ
HPaBCTBCHHBLIX U IIPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MOHUMAaHUS IEHHOCTEHN 3I0pOBOTO U 06€301MacHOro 00pas3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3NUECKOMY U TCUXUYECKOMY
3JI0pPOBBIO;

coONIoficHUs TpaBuUi 0Oe30macHOTO oOpaleHus C BelleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJI MHAUBUIYAITBLHOTO U KOJUIEKTUBHOTO O€30MacHOr0
MOBEJICHUS B CUTYAIMAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JTIOJICH;

OCO3HaHMSI TIOCJICACTBUM U HENPUATUS BPEAHBIX TMPHUBBIYEK (YMOTpEOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KypEHUS);

5) Tpy/10BOro BOCTIMTAHUS :

KOMMYHHUKATUBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIE0BATENBCKOM JEATETHHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUUECKUX 3a7ay COIMaJIbHOU
HaIPaBJICHHOCTH (B paAMKaxX CBOETrO KJacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO Tpodeccuii pa3nmuHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHOM TpaeKTOpUU 0Opa30BaHUs,
Oynymield mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEM
00I11eCTBa;
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6) K0JI0rHYECKOro BOCIIMTAHUS:

HKOJIOTMYECKH IIeJIECOO0Pa3HOT0 OTHOLIEHUS K TMPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJI€;

MOHMMAaHUA TJ00aJbHOIO XapakTepa JKOJOTUYECKUX MpoOJieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJISl PELICHMS
BOIIPOCOB PALIMOHAIIBHOIO IIPUPOOIIOIb30BaHNUS;

AKTUBHOT'O HENpPUATUSA JCHUCTBUM, NMPUHOCALIUX Bpel OKpPYXKaroUed NPUPOIHON
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JENCTBUM U NIPENOTBPAIIATh UX;

HaJIM4usl Pa3BUTOIO DSKOJOTMYECKOTO MBIIIIEHUS, JKOJIOTHYECKOM KYJIBTYpHI,
ONBITA JIESITENBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B [103HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHMSI AKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B GOPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpy:KaroleM MHUpE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXPAaHECHUS TPUPOTHOTO PABHOBECHS;

yOSXAEHHOCTH B 0CO00 3HAYMMOCTH XUMUU JIJI1 COBPEMEHHOM ITIUBUIIN3AIINU: B €€
T'YMAaHHCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepUaNIbHONW KYJIBTYpPbI, PEHIEHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTETUUYCCKOM, ITUITIIEBOM M SKOJIOTHISCKON O€30IMacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U DKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJA0T0 YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: NOHMMAaHMS CYLIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJydaeMble
3HAHUS JIJI1 aHaliv3a U OOBSICHEHUS SIBJICHUU OKPYKAIOIIErO MUpPA U MPOUCXOJSIINX
B HEM U3MEHEHUM, YMEHHS JAenaTh 0OOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIS PEIICHHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTMBHOMY IOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBHM C KW3HCHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJla B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JESITETbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATHI

MetanpeamMeTHble pe3yabTaThl OCBOCHUS YUEOHOT 0 peaMeTa « XMMUs Ha YPOBHE
cpenHero o01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBbIE TUISL (dbopMupoBaHus MUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKAOIIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHCIU(PHUKY METOI0B TTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, SHEPTUs, SIBICHUE, MPOILECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEOBAHHE,
HaOII0/ICHNE, U3MEPEHHUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCajbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryJaTUBHBIE), obecreunBaronye GopMupoBanne (HyHKIMOHATEHOM TPaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh OOYYAarOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE YU€OHbIEC IEHCTBUS B IO3HABATEIBHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeamMeTHbIE pe3ysbTaThl OTPAXKAOT OBJIaJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh LEIU ACATEIBLHOCTH, 3aJ1aBas apaMeTPbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTB PE3YJIbTATHI ICATECIIBHOCTH C ITOCTABJICHHBIMU LIEISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIIEHUS — BBIACIISTh
XapAKTEPHbIC NPU3HAKKU TMOHSATHM W YCTAHABJIMBATH HUX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUSA JJIs1 0OBSICHEHUS OT/IETbHBIX (JAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUM IJIs KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peaKkuui;

YCTaHABIMBATh  NPUYUHHO-CIICICTBCHHbBIC CBSI3U MEXITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyITHUpPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATh B MPOLECCE MO3HAHUA, HCHOJIb3YeMblE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK
(cuMBOJI) DJIeMEHTa, XUMUYecKass (opMmyra, ypaBHEHHE XUMHUYECKOM peakiuum  —
MIPU PEIICHUN YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 33714, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JI BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB H3YyYaEMbIX
BEIIECTB U XUMUYECKUX PEAKIUU.
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ba3oBble uccienoBare/ibCKkue J1eHCTBUSA:
BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O TO3HAHMS BEIIECTB U XUMUYECKHUX PEAKIINI;
(dbopMyIMpOBAThH MENN U 33a/1a4l UCCIICIOBAHUS, UCIIOIh30BATh TOCTABICHHBIC U
CaMOCTOATENHHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXIICHUMU,

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TJIAHUPOBAHUS U MIPOBEAECHUS] YUCHUUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HAOMIOMaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OO0OOIICHHS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YyJbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

IpUOOPETATh OMBIT YYEHUUECKOM MCCIIeIOBATENBCKON U MPOEKTHON JESTEIBHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHHS.

Pab6ora ¢ undopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUU (HAYUHO-TIOMYJIIpHAs
JUTEepaTypa XMUMUYECKOTO COJAEp)KaHUA, CIpPaBOYHbIE mocoOus, pecypcel HTepHeTa),
aHAIM3UPOBATh UH(POPMAIIMIO PA3IMYHBIX BUJIOB U (HOPM MPEJCTABICHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(opMyIMpOBAThH 3alPOCHl U IPUMEHTH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOpMaIiu, HEOOXOAUMOM JIJIsl BHITIOJIHEHUST YUEOHBIX 3371a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUSA  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMy MpencTaBieHHs WMHOOpMaIUu
(cxemsl, rpaduKy, TUarpaMMBbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KayeCTBE CPEIACTBA MpHU paboTe C XMMHYECKOM
uHpopMalue: TPUMEHTh MEXIIpeIMETHbIE ((hU3rUecKre U MaTeMaTH4YEeCKHe) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBUS:

3aJlaBaTh BOMPOCHI IO CYyIIECTBY OOCYXKJaeMoil TeMbl B XOJe JAMajora
W/WIM  TUCKYCCHM, BBICKAa3bIBaThb HWJEH, (QOPMYJIUPOBATH CBOM  MPEIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHHSI IIPEIJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAlMEd pe3yJIbTaTOB [O3HABATEIbHOU JAESTENbHOCTH,
NOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMM IPH BBINOJIHEHUU
XUMHUYECKOTO DJKCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3aliid y4eOHOro NpoeKkTa U (POPMyIMPOBATH BBIBOJIBI
[0 pe3yJjibTaTaM IPOBEAEHHBIX MCCIEAOBAHUM IMyTEM COTJIACOBAHUSA MO3ULHUMU B XOJE
o0cy»xeHust 1 0OMEeHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBISITh CBOIO  TO3HABATEIIbHYIO
NEeSATEIbHOCTh, ompenensss e€ uear W 3aJauyd, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOC00 MX
pelieHus ¢ y4ETOM MOJyUeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUUECKUX PEaAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pE3yNbTaThl OCBOEHUA Kypca «OpraHudeckass XUMHUsD) OTPaXkKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAyYHOU KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUU SIBJIIEHUN PUPO/Ibl, B GOPMUPOBAHUU
MBIIUIEHUS U KyJIbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUI pEelIeHUs TMPaKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHUS
K CBOEMY 37I0POBBIO U MIPUPOJIHOM CPENE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOUAET: OCHOBOIIOJIATa0IINe
NOHATUSA (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs O00OJ0YKa aroma, MOJIEKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyiia
(pa3BépHyTas U COKpali€HHasi), MOJb, MOJISIPHAsi Macca, MOJISIPHBI 00bEM, YIIIEPOIHBII
cKeneT, GyHKIMOHaIbHAsI TpyIa, paJguKall, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUH psil,
TOMOJIOTH, YTJE€BOJOPOJbI, KHUCIOPOI W a30TCOACPKAIIUE COCIUHEHHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BELIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHNUS,
JeXallhe B OCHOBE NMOHMMAaHUS NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
(aKTOJOrMYEeCKUe CBEJAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH U 0O€30MacCHOM
UCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEPHbIE MPU3HAKU TOHATHH,
yCTaHaBIMBAaTh WX  B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME  MOHSITHUS
P ONKMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIEHUI OPraHUYECKUX COECIMHEHU;

c()OPMUPOBAHHOCTh ~ YMEHUI  MCHOJB30BATH  XUMHUYECKYIO CUMBOJIUKY
JUIS COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) popmy
OpPraHUYECKUX BEUIECTB M YPaBHEHU XMMHMYECKUX PEaKIMil, U3rOTaBINBaTh MOJEIU
MOJIEKYJ] ~OpPraHMYECKHMX BEIIECTB i1 WUIIOCTPAlMM WX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MNPUHAAJIEKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEILECTB M0 MX COCTAaBY U CTPOCHHUIO K ONpEeAeEHHOMY Kiaccy/TpyIie
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COeIMHEHUN  (YIJIEBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkAallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), aBaTb KM Ha3BaHUS II0 CHCTEMaTHYECKOU
nomenkinarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHUS OTACIbHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, IPOIUIIECH, alleTHIIEH, STUIICHTIIUKOIIb, TIIULIEPHUH, (EeHO,
dbopManbaerua, anetaibAery, MypaBbUHas KHCIOTa, YKCyCHas KHCIOTa, OJICUHOBAs
KHCJIO0Ta, CTEAPUHOBAs KUCII0Ta, TII0K03a, (PPYKTO3a, Kpaxmall, lIeJUII0I03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPEIEIISATh BUIbl XUMHUUECKOU CBSI3U B OPraHUYECKHUX
COEIMHEHHUAX (OJJMHAPHBIEC U KPATHBIE);

cOPMUPOBAHHOCTL yMEHUSI TMPUMEHATHh T[OJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa mjisi 0OBsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3UUECKHE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEIEH PA3IMUHBIX KIACCOB OPTaHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOK03a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKT€pU30BaThb HCTOYHHUKHU YIJIEBOJIOPOJHOIO
ChIpbs (HEQTh, MPUPOIHBINA Ta3, yTrojb), CIOCOOBI MX MEPEePadOTKH U MPAKTHUECKOE
IPUMEHEHUE POIYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCIICHUS IO XUMUYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WM MPOJAYKTa PEAKIHH IO
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO M3 HCXOJIHBIX  BEIIECTB
WJIU TIPOJTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUM BEIIECTB U XUMHUYECKHUX
ABJIICHUA (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIHUPOBAHUE), HCIOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHSATHSA PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalusX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMU COOJIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCyI0M 1 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE IIPABUIIa OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OMBITOB,;

chOPMHUPOBAHHOCTh yMEHUW  IUIAHUPOBATh W  BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYUYCHHE
ATUJIEHA W HM3yYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
JeHaTypanus OCJKOB TPH HArpeBaHWM, IBETHBIC PEakiMu OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacCHOCTU MPHU OOpAILEHUH C BELIECTBAMU U Ja00paTOpHBIM
000pyZIOBaHUEM, NPENCTABIATH PE3yJIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;
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C(OPMHPOBAHHOCTh YMCHHUI KPUTHUYCCKU aHATU3UPOBATh XUMHUCCKYI0 MH(POPMAIUIO, TIOIYyYaeMyt0 U3 Pa3HbIX UCTOYHHUKOB
(cpencTBa MaccoBoit nHGopMaruu, THTEpHET U IPYTHX);

c(hOpPMHPOBAHHOCT, YMEHUU COOJIOATh MpaBHIa SKOJOTHYECKH IEeJIeCO00Pa3HOTO TMOBEACHUS B OBITY W TPYJAOBOH
JCSITETIBHOCTH B IIEJIX COXPAaHEHHsI CBOCTO 3/I0POBbS U OKPYIKaroOIIeH MPUPOIHOM Cpe/bl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha
KHMBBIC OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbICH moka3aTens [1JIK, mosicHATh Ha mpuMepax CrocoObI
YMEHBIICHHUS U TIPEJIOTBPAIIICHUS UX BPSIHOTO BO3CHCTBUS HA OPTaHU3M YCIIOBCKA,;

VI 00ydJaromUXcs ¢ OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE NMPUMEHSTh 3HAHUS OO0 OCHOBHBIX JIOCTYITHBIX
METOJIaX IMO3HAHUS BEIICCTB U XUMHUUCCKHX SIBJICHUI;

JUTSL CTIENBIX M CTA0OBUASIIIUX O0YYarOIIMUXCSA: YMEHUE UCIIOIb30BaTh Pelbe(PHO TOUEeUHYI0 cucteMy obo3Hauenuii JI. bpaiins
JUTSL 3aIIMCH XUMUYECKUX (POpMYIL.
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10 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkanue
/T 4acoB 00yYaromMXcst

y4eOHOTro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBI OpFaHI/IquKOﬁ XUMHUHN

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OPraHuYeCKuX
COeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHMYeCKON XUMHUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUU HOBBIX BEIIECTB
1 MaTepuaioB. Teopus CTpOEHUS
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIC
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpPraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusa. XMMUYECKas CBS3b

B OPraHUYECKUX COCAUHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBS3U.

[IpeacraBnenue o KiIaccUPpUKALUU
OpraHn4eckux Beuiects. Homenkiarypa
OpPraHUYECKUX COCTMHECHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MIPEICTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNepUMEHTAIbHbIE METO/bI
U3y4YeHHS BeleCTB U UX MpeBpPaLlleHH:

PackpbIBaTh CMBICH N3y4YaeMBbIX
MOHATUH (BBISIBIISITh NX XapaKTEPHBIE
MIPU3HAKH ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMeHSATh MOJIOKEHUSI TEOPUU
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. bytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIMKY
JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAIEHHOMN ) POPMYJT OpraHUIECKUX
BEILECTB.

Onpenensatb BUJIbI XUMUYECKON CBA3U
(omuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpbIBaTh posib OpPraHM4ECKON XUMUH
B IPUPOJE, XapaKTEPU30BATh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEUIECTB U MaTepraIaMu
Ha UX OCHOBE;

— OTBITHI MO MTPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB IIPH HarPEBAHUU
(ntaBnieHue, oOyTJIMBaHKUE U TOPEHUE).

e JIabopaTopHBIE OMBITHI:

— MOJETMPOBAHNE MOJIEKYJT
OpPraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabiroaTe 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazneny

Pa3neun 2. YriieBoaopoasbl

2.1 | IlpenenvHbIe
YTIEBOIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUILINE TPEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXOXKJEHUE B IPUPOJIE, IOJYUECHHE U
MIPUMEHECHUE

2.2 | HenpenenbHbIe
YTJIEBOIOPO/IBI:
AJIKEHBI, aJIKQAUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
rajoreHUpOBaHus, TUAPaTaLIAH,

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMMMCAHWU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COEIMHEHUMH.

Hcnonp30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYIJT OpraHUIECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEILIECTB K ONPEAEIICHHOMY KJIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPOJIE, TOITYyUEHUE U
MIPUMEHECHHUE.

Ankaauensl: Oyraauen-1,3 u
MeTunoyTaaueH-1,3, xuMuaeckoe
CTPOEHHUE, PEAKIIUS MOJIUMEPHU3AIINH,
pUMEHEHUE (1151 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJKWHEI: COCTaB ¥ 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUUECKUI DS/,
ANeTUJIeH — NpOCTEHIITNIA
MPEJCTABUTEINh AJIKHHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, PU3nuecKue u
XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HaAXOXKICHUE

B IIPUPO/IC, TIOTYYECHHUE U IPUMEHEHHUE

2.3

ApomMaTuyeckue
YTJIEBOJOPOIbI

ApeHbI: O€H30JI U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYJI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJJoreHupoBaHus U
HUTPOBAHMS), TOJTYUYEHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4YesioBeka. ['eHeTnyeckas
CBSI3b YTJIEBOJOPOIOB

YIJIEBOJIOPOJIOB MO COCTAaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUUYECKOM HOMEHKIIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJIOPO/IOB.

Onpenensite BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaxX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH301a, TOJIyoIa).

BbISIBISITh TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYJI.
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2.4

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Ipupoanslii ra3. [lomyTHbie HEDTIAHBIC
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bl epepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu He(TU, UX IPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHHBII yTOJIb M IPOYKTHI €70
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
N3y4eHHs BelleCTB

U MX NIpeBpallleHui:

e JleMOHCTpanuu:

— xomutekiuu «HedpTe» u «Yromby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBD.

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIeHHe yriepoaa
Y BOJOPOJa B OPraHUYECKUX BEILIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIaCTMAcC, KayuyyKOB M PE3UHBI;

— MOJICJMPOBAHUE MOJIEKYJI
YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

No 1. Ilony4deHnue sTujIeHa U U3yUYECHUE
€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — POBE/ICHNUE,
HAOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (J1TA0OPATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B J1abOpaTopHuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
NoCybl ¥ 000PYyIOBaHUS, a TAKXKE
npaBuiiaM 0OpaIleHUs C BEeIeCTBaMHU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TaOOPATOPHBIX OTBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHUIO U
W3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUU COOTBETCTBYIOLIMNX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHEIYUCIICHHS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJbl OPraHUYECKOro BEIleCTBa,
M0 YPaBHEHUIO XMMHUECKON PEaKIINU.
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e PacuérHbie 3anaun:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHMYECKOI O BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JJIEMEHTOB;

— Ppacy€Thl IO YPABHEHUIO XMMUYECKOM
peakuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO IT03HABATEIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBOM y4eOHOMN
JEATEIbHOCTH

Hroro no pazuneny

13

Pa3nen 3. Kucaopoacoaep:kamniue opraHndecKue coeTnHeHUsI

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PUNIECKHUE U XUMUYECKUE
CBOMCTBA (peaKU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bomopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbBIE CITIUPTHI: STHUJICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOIeMCTBHE CO ICTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIus
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornueckoe AeHCTBUE

Ha OpraHu3M 4esoBeka. [Ipumenenne
[JIMLEPUHA U STUIICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Y4aeMbIX
MOHATUM (BBISIBJISTH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) PopMyI1 OpraHM4YeCcKuX
BEILECTB.

VYcTanaBnuBaTh NPUHAICKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHUIO, HA3bIBAThH UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre U XUMHYECKHUE CBOWCTBA
dbenona. TokcuuHocTh (heHOIIa, ero
($hU3M0I0TNYECKOe ICUCTBUE

Ha OpraHu3M 4esoBeka. [[pumenenue
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
aleTanbAeTu], XAMUYECKOE CTPOCHHUE,
¢duznyecKkrue 1 XuMHUYECKHE CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKILIMH), IOJyUYECHHUE U
IIPUMEHEHUE.

OJIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHast
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIre CBOMCTBA KUCIIOT, PEaKIUs
TEepUPUKALINN ), TOTTYUEHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHCJIOTBI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT. Mblia Kak coJii
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnosxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCHOT. [ uaponu3
CIOXHBIX 3PupoB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMUYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COETUHEHUIN
(MeTaHoIa, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
[EJUTIOJIO3bI ); BBISIBIISITH T€HETUYECKYIO
CBSI3b MEXKJly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTAB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

JUTSL AKUBHEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JEHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha TIPUMEPax CIocOObl YMEHBIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ ' MaApOIN3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, Ki1acCU(pUKALIUS
yIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BocctaHoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B IPUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B KU3HEIESITEIILHOCTH OpraHU3Ma
yenoBeka. dorocuntes. pykro3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOJIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
IEJUTIOJIO3bI, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs PEAKIIHS C UOJ0M).
DKCNepuMeHTATbHbIE METObI
M3Yy4YeHMs BellleCTB M X NpeBpallleHuii:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JJa00PATOPHBIE OIBITHI U
MpPaKTUYECKHUE padOThI).

CrnenoBathb npaBuiiaMm O€30MacHOM
paboThI B J1abOpaTopHuu

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
HoCyZbl U 000pYyIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus ¢ BelllecTBaMu

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJIHEHUSI JTaOOPATOPHBIX OMBITOB

U IIPAKTUYECKUX PadOT MO MOTYUYEHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOW PEaKlUu.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOKO ITO3HABATENBHY IO
JESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHE CIIUPTOB,;

— B3aUMOJCHCTBUE IIUIEPUHA
¢ ruapokcuaom meau(1l);

— KaUCCTBCHHBIC pCaKIINH aJIbACTUI0B

(oKHCTIeHNEe aMMHAaYHBIM PAacTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

- B3aI/IMOI[eI‘/IICTBI/IC Kpaxmalia ¢ HOOAOM.

e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTHI.

e PacuérHble 3a1a4u:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(bopMyITbI OPraHUYECKOTO BEIIECTBA
110 MAacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB U TI0 Macce
(0OBeMy) IPOTYKTOB CTOpPaHUS,

— Pacy€Thl 10 YPABHEHUIO XUMUYECKON

peaKIuu

y4acTue B IpynInoBoi yueOHOU
JIESITETbHOCTH

Hroro o pasgeny

13

Pa3znen 4. A3oTconepaxaiiue OpraHudeckue coeIuHeHust

4.1

AMUHBL.
AMUHOKHUCJIIOTHI.
benku

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUM (BBISIBJISTh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJINBATh UX
B3aHMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMHU U TOPEHHUS), HAXOXK/ICHUE

B IIpUPOJie. AMUHOKHCIIOTHI KaK
aM(poTepHbIC OPraHUYECKUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha MpUMepe TIIUIIUHA).
buonornyeckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenKoB. XUMHYECKHE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JIeHaTypalys, KaueCTBEHHbIC PEAKIIUU
Ha OEJKH.

IKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHM A
e JleMOHCTpanuu:

— JIeHaTypaivsi OeJIKOB IIPU HarpeBaHUU;
— IIBETHBIC PEaKIMU OEIIKOB

COOTBETCTBYIOIIHE MTOHATHUS
IIPU OIMCAHNUU COCTAaBa, CTPOEHUS U
MpeBpalleHU OPraHuYeCKuX
COECIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHON) POopMyIT OpraHUIECKUX
BEILECTB.

Onpenensats NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCy I10 COCTaBy U
CTPOEHUIO, Ha3bIBaTh X

10 CUCTEMAaTUYECKOM HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIUHEHHH (METHIIaMUHa, TIUINHA,
OCIIKOB).

OnuckIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HayeHue OEJIKOB

JUIsl OpraHr3Ma 4esioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO I03HABATEIIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON y4eOHOM
JeATETbHOCTH

Hroro no pazuneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[limactmaccsl.
Kayuyku. BosokHa

2

OCHOBHBIE ITOHATHSI XUMUAHN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJispHas Macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacchl (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbsHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Brnaaers n3y4yaeMbIMU XUMHUUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TOHSATUM U IPUMEHSITh 3TH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOEHHUS BEICOKOMOJIEKYJIIPHBIX
OpTraHUYECKHUX BEIIECTB,

JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JIJISl COCTaBJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPAaBHEHUN PEAKLINI
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETHYECKHE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
H3y4eHUsl BellleCTB U UX NMpeBpalleHHii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB

B Pa3JIMYHBIX OTPACISX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TI0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
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10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jlara uudposbie
Nen/m  Tema ypoka Beero Koutpoasubie IIpakTuyeckue WyueHHs | 0Opa3OBATENBHbIE
padoThbI padoThI
pecypchl
1 IIpenmeT opraHu4yeckor XuMuu, €€ 1 https://resh.edu.ru/
BO3HHKHOBCHHE, PA3BUTHE U 3HAUCHUE
2 Teopust cTpoeHMsI OPraHUYECKUX COCTUHEHUI 1 https://resh.edu.ru/
A. M. BytiiepoBa, €€ 0CHOBHBIE TIOJIOKCHHSI
Bxonnas koHTpOIBHAS paboTa https://resh.edu.ru/
[pencraBnenue o knaccupuKauu
3 OpraHu4eckux BemiecTB. Homenkmarypa 1 1
(cucTemaTnueckas) M TPUBUAJIbHBIC Ha3BAHUS
OpPraHnvYcCKUX BCHICCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/
TOMOJIOTHYECKHH PsijT
5 MeraH u 3TaH — npocreuune 1 https://resh.edu.ru/
NpeaACTaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOHCTBA 1 https://resh.edu.ru/
7 OTWIIEH U NPONHIIEH — IMpocTeime 1 https://resh.edu.ru/
MPEICTABUTEIH ANKEHOB
8 [Ipaktnueckas padora Ne 1. «[loxyuenue 1 https://resh.edu.ru/
STHJICHA ¥ U3YYEHHE €r0 CBOWCTBY
Ankanuensl. byraguen-1,3 n https://resh.edu.ru/
9 MeTtunoOytaauen-1,3. [lonyyenne 1
CHHTETHYECKOr0 Kay4yKa U PE3UHBI
AJIKMHBL: COCTaB B 0OCOOCHHOCTH CTPOCHHS, https://resh.edu.ru/
10 TOMOJIOTHYECKUH psifl. ALlETHIEH — 1
MPOCTEHIINHI NPEICTABUTENh AJTKUHOB
11 Brruncnenust mo ypaBHEHHIO XMMUYECKOH 1 https://resh.edu.ru/

peaKITuu
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Apensl: 6eH30 U TOIy0J. TOKCHYHOCTD

https://resh.edu.ru/

12
apeHoB

13 I'enernueckas cBs3b yrieBOAOPOAOB, https://resh.edu.ru/
MIPUHAJIEKAIINX K pa3IMYHbIM KjlaccaM
IIpupoHbIE HCTOYHKKY YITIEBOIOPOIOB: https://resh.edu.ru/

14 MPUPOAHBIN T'a3 U MOMYTHBIC HEPTSHBIE Ta3bl,
He(Th M MPOIYKTHI €€ mepepadoTKH
[IpupoaHble HCTOUHUKY YTIIEBOIOPOAOB: https://resh.edu.ru/

15 TPUPOIHBIN Ta3 ¥ HOIMYyTHBIE HE(TSIHBIC T'a3bl,
He(PTh U MPOAYKTHI €€ epepadoTKU

16 Konrtponbnas padota Nel mo pazneny https://resh.edu.ru/
«YTIIeBOIOPOAB»

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHIL: https://resh.edu.ru/
METaHOJ 1 3TaHoJ. BomoponHas cBsi3b

18 MHOroaToMHsI€ CIIUPTHL: ATUICHITIMKOJIb U https://resh.edu.ru/
[IIULEPUH

19 deHout: CTPOCHHE MOIEKYJIb, (husnueckue u https://resh.edu.ru/
XMMUYECKHE CBOICTBA, IPUMEHEHUE

20 Anpaerunpl: opMaNbACTH/ U alleTajbICTHI. https://resh.edu.ru/
AtneToH

21 OnHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBHIE https://resh.edu.ru/
KHCJIOTBI: MypaBbHUHAs M YKCyCHAs

) [IpaxTHueckas pa6v()Ta Ne 2. «CpoiicTBa https://resh.edu.ru/
pacTBOpa YKCyCHOM KHCIIOTBI»

23 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK https://resh.edu.ru/
MPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT

24 Mpl1a Kak coiu BBICIIIMX KapOOHOBBIX https://resh.edu.ru/
KHCJIOT, UX MOIOIILEE IEHCTBHE
CrnoxHbIe 23UPHI KaK TPOU3BOTHBIC https://resh.edu.ru/

25 KapOOHOBBIX KHCIIOT. | MAPONN3 CIOKHBIX
3¢upoB

26 Kupsl: ruaponus, npuMeHeHHeE, https://resh.edu.ru/
OMOJIOTHYECKAS POJIb KUPOB

27 VYTieBoapl: cocTas, KiacCupUKaIHS. https://resh.edu.ru/

Baxueiime NpeaACTABUTCIIN: TJIFOKO34,
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dbpykTo3a, caxaposa
Kpaxman u nemirono3a Kak IpupoIHbIe
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https://resh.edu.ru/

28
MTOJIMMEPHI
KonTponbHas padora Ne2 mo pazneny https://resh.edu.ru/
29 «Kucnopoacoaepxkariye opraHu4ecKue
COCITUHCHHMSD
30 AMUHBI: METHIIAMUH W aHWINH https://resh.edu.ru/
AMMHOKHUCIIOTHI KaKk aM(OTepHbIE https://resh.edu.ru/
31 OpPTaHUYECKUE COeTUHEHUS, UX
Ouonoruueckoe 3HaueHue. Ilentuast
32 benku kak npupoaHbie https://resh.edu.ru/
BBICOKOMOJICKYJIIPHBIC COSAMHCHUS
33 OCHOBHbBIE MIOHITHUS XUMUU https://resh.edu.ru/
BBICOKOMOJICKYJIIPHBIX COCIMHEHUIMA
OCHOBHBIE METOJIBI CHHTE3A https://resh.edu.ru/
34 BBICOKOMOJICKYJISIPHBIX COSTUHCHUIA.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O

[TPOT'PAMME
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