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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yromMx
OCHOBHBIC 00pa30BaTeIbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsxkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3pabOTKe MNporpaMMbl IO XHUMHUH, K OIPENENIECHUI0 OO0Iei
CTpaTeruy oOydeHHs, BOCIIMTAHUS U PAa3BUTUS O0YYarOIUXCs CPeACTBaMHU Y4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.

Xummuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHUS. OTU ILIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHON cpene. Peannsyercs XxuMuyeckoe oOpa3oBaHue 00y4yaroUMXcs Ha YPOBHE CPETHETO
o0miero oOpa3oBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme IO XHMHUHM C Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3Hau€HUs B MO3HAHUU MPUPOABI U B MaTepUaIbHOMN XKU3HU OOIECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIN3AlMH, B CO3/IaHUH HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBAa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMHU €CTECTBEHHBIMH HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbiI0 MUPOBOH KYJIbTYphl, HEOOXOAWMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIS



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHusl KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHHUN
IpU W3YYEHUU NpeaMmeTra oOecredrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BEIleCcTBa
paccMaTpUBAKOTCS HA YPOBHE KIIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUU, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEACTABICHUM O CTPOEHUHU BELIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAarOTCSl B PA3BUTUU — OT YIJIEBOAOPOIOB 0
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEero o0pa3oBaHUs MEepBOHAYATIbHBIC
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHYECKHM MaTepual u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HaYEHHE MEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTUYECKMX U METOJOJIOTMYECKUX TMO3HIIMIA,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ pojb B I103HABATEIbHOW U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUM U MPAKTUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodeM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHust 3a1ad BOCHHUTAHUS, PAa3BUTHS M COLHUAIM3ALMKM O0YyYaroluxcs
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX



0a30Boe 3HaUEHUE I Pa3IMYHbIX BHJIOB JESITELHOCTU: pelIeHUs MpolseM, MoucKa, aHajau3a u
00paboTku HH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATENHCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
HAa YpPOBHE cpemHero oOmiero o0pa3oBaHUs, TMPU  OINpPENEICHUH  COJEpKaTelbHON
XapaKTePUCTUKU TIIeJie M3y4eHHs TMpeJMeTa HampaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW EATENIbHOCTU YeNOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YCHHS TpeaMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TO3HAHUS BEIISCTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOTo
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
porpaMMe Mo XMMHUHM YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B CHCTeME cpenHero oomiero ooOpazoBaHusi. CerojHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMIYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aINH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS UX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBM3M Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JIOMUHHUPYIOIIee 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajmantanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS  MHPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TIPUHATHUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHalW3a U 00paboTku HHPOpMALMK, HEOOXOAUMBIX [UJIsi MPHOOPETEHUs OMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAaKKe JJIS OLIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30ITaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHYECKHX MTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B



COOTBETCTBUH C )KH3HCHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHau3a y9eOHOW U HaydHO-TIOMYIIpHOU WH(DOPMAIIUA XUMUIECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY U MTPOBEICHUN XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHHE Y OOydYalomUXCcs YyOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBIEHHOCTU
XUMHH, ©€ BaXHOW pOMM B  PEHICHWH IIOOAJIbHBIX  MPOOJIIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYECKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOMIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIOB30BAHMSI MOTYYCHHBIX 3HAHUMA NI TIPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B ydeOHOM 1utaHe cpemHero ooOmero oopazoBaHus NpeaAMET «XHUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero oopa3oBanus, coctapisieT B 10 kinacce — 68 daca (2 yac B HEJeIno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

ITpenmeTr opraHMuYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coeauHenuii A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (DOPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBS3b B OPraHMYECKUX COSAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  HomeHkmatypa
OpraHMYECKUX COEIMHEHUN (cucTeMaTruyeckas) W TPHUBUAIbHbIE HAa3BaHUA BaKHEHUIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOACHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPALEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHUHM (IJIaBJlIeHKE, OOYIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTAaBUTENIN aJKaHOB: (U3MYECKHEe W XHUMHYECKHE CBOMCTBA (peakluMM 3aMelleHus u
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKUE M XUMHUYECKHE CBOMCTBA (peaklMu THIPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.



AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psA. AlETHIeH —
NPOCTEUIINNA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MYECKHE M XMMHUYECKME CBOWCTBA (peakuuu
raJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YraeBOAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEPTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHYECKHiA, KaTaTUTHYECKHii), mupoiu3. [IpoaykTsl mepepaboTku HeTH, UX MIPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBII yroiib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, KoyuteKuuu «HedTs» u «YToib», MOJAenTupoBaHHe
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTH. METaHOI M 3TaHOJ: CTpPOEHue, (U3NYECKUue u
XUMHUUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJore€HOBOJOPOJIaMH, TOpPEHUE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKA.

MHoOroaToMHbl€ CHHUPTHL. ODTUJICHIJIMKOJIb W TIJIMLEPUH: CTPOEHME, (U3NUecKue U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkius Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIIHIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYJbl, (U3NYEeCKUe U XHMHUYECKHe CBOHCTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3NYecKkue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCICHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, peaKIusl
TepuUKanMu), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas UM OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHUCIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonbl: cocTas, KiaccuduKaiys yriieBoaoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
pOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUYECKHEe U XHMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIEeHHE, OpOXKEHHE TIIJIIOKO3bI), HAaXOXAEHUWE B MPUPOAE,
npuMeHeHue, ononorundeckas posb. orocunTe3. PpyKTO3a KAaK M30MEP TITFOKO3HI.




Kpaxman u nemiono3a Kak mpupojiHble noiaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03bL.
Puznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMApoJIu3, KaYeECTBEHHAs PEaKLUs C HOJOM).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KAaY€CTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcugoM Menu(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepeOpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HMOJOM), IpPOBEIEHUE MPAKTHUYECKOMl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnble 3anaum.

Bbrunciienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTBI KaKk aMm(OTepHble OpraHudeckhue coeauHeHus. dDusnyeckne u
XUMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiuiuHA). buonorumdeckoe 3HaueHue
amMuHOKUCIOT. [lenTumst.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUJIPOJIU3, JEHATypalus,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

DKCTHepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpPALICHHUI: HAOIIOJEHUE U
ONMCAHNUE JAEMOHCTPALMOHHBIX ONBITOB: JEHAaTypauusi OEJIKOB IPU HArpeBaHUH, LIBETHbIE
peakiuu OeNKoB.

BbicokomosiekyasipHbIe COeUHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsAs MoJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEpU3aIIis U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIHBIE METO/bI N3Y4YEHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MpH M3y4eHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHSITUH, SBJISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akKT, TUIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KiIaccupuKalus, TI[EePUOJUYHOCTb, HaONIO/IEHNE, HW3MEpEHHe,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

®duznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPITETUUECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBA, (GU3MUECKHE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIINE CPECTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaroIIUMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOM TpakIaHCKONW HMIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH JEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TpeAMeTa «XUMHS» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOMIECTBE HOPMAaMH W TPAaBHJIAMH ITOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
ObITa TO3HABATEIBHONM M TPAKTHYECKOW JESTETBHOCTH OOYYaIOUIMXCS TI0 pean3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHUBBI, HAMEPEHWSI, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpOIEcCy TBOpYECTBAa B OOJIACTH TEOPHM M TMPAKTHUECKOIO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHoro olpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOIo
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO Mpo(deccuil pa3iinyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3alnuy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS 1e7aTh 000CHOBAaHHBIC 3aKIFOUEHHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIICA0BaHIEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBbIC JEWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl ACITEILHOCTU C TIOCTABICHHBIMU IIEJISIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaCCU(UKALIMHU BELIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, I10 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIE MPEAICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 33 XOJOM IIpOliecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBouHble TmocoOus, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbL, PUCYHKH U APYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa W (OPMYJIMPOBATH BBIBOJABI IO pE3yjibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHﬂTHﬁ, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHU yCTAHABIIUBATH MPUHAIC)KHOCTh N3YUECHHBIX OpraHUYeCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHUS OTACTHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIMHIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWIEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH yPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XHMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHUH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IESIX COXPAHCHHSI CBOETO 3JI0POBBS W
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie | IlpakTudeckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
IT i .T

11 crpocs oprarmccr cocmeni A M. |6 bubmorera LIOK

' P P A S https://m.edso00.ru/d69df650

bytneposa

Htoro no pazneny 6

Paznea 2. Yraesogopoasl
21 [IpenensHbIe yriIeBOAOPOABI — AJIKAHBI, 4 bu6mmoreka [JOK

' [UKJI0AJIKAHEI https://m.edso0.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 3 1 bubnnoreka [JOK

' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650

bu6 OK

2.3 ApoMaTudeckue yrieBoaopos! (apeHsl) 4 hgp?;;;:zii.m 14694650
24 [IpupoIHBIE HICTOYHUKH YTIIEBOJOPOIOB U UX 9 bubnnorexka [JOK

' nepepaboTka https://m.edso0.ru/d69df650
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 3 1 Bu6miorexa LIOK

' P AHPIE YIIICBOAOPOA https://m.edso0.ru/d69df650

Wroro no pazueny 21

Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
3.1 Cruptel. denon 6 bubnuorexa [JOK



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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https://m.edso0.ru/d69df650

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bub OK
3.2 keronbl. KapOboHoBbie KucinoTsl. ClI0KHBIE 14 hgpg:jll(;;:;asglru 14694650
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 v 5
TICBOMRE https://m.edso00.ru/d69df650
Hroro o pasneny 25
Pa3znea 4. A3oTconepxkamue oOpranHuyecKkue coeIuHeHust
bu6mmoreka [IOK
41 A LA .b 1
MUHPL AMIHOKHCIOTRL. bETit 0 https://m.eds00.ru/d69df650
Htoro no paznemny 10
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
5.1 BrICOKOMONIEKYIISIPHBIE COETUHEHHUS 3 bubmorexa HOK
' yp & https://m.eds00.ru/d69df650
Hroro o pasneny 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 65+3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema vpoxa Komiectso 1acon DJEeKTpOHHBIE TU(PPOBBIE
/n yp Beero Kontponbeueie | IIpakTrueckue 06pa3oBaTENBHEIE PECYpCHI
paboTHI paboThI
[Ipenmer u 3HaueHNE OPraHUYECKON XUMUH,
IPEJCTaBICHUE O MHOI000Pa3HK OpPraHNnYEeCKUX bubnuoreka [IOK
1 COeAMHEHHI 1 https://m.edso0.ru/3686e6f5
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U bubmmoreka [JOK
BO30Y)KIEHHOE COCTOsIHMS). BajeHTHBIE BO3MOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XuMundeckas CBSI3b B OpraHM4ECKUX COCTUHEHMSIX.
2 MexaHu3mbl o6pa303a£1/1;1 KOBaneHTHOI?IHCBsBH CHOCOObI 1 bubmmorexa LIOK
~ ’ https://m.edsoo.ru/8d39f5c8
pa3pbiBa cBs3€il
3 Teopus cTpoeHUs: OpraHUYEeCKUX coeMHeHnd A. M. 1 bubnnorexa [JOK
byrneposa https://m.edsoo.ru/9e595ch8
Bunel nzomepun: ¢ TypHasi, IPOCTPAHCTBEHHAsI.
4 BHSKTpOHHHI; 3(1)(1)2::1 :Ijv[oneK;nax lz)pl“aHI/I‘leCI(I/IX 1 Bubmmorexa IOK
N https://m.edso0.ru/b0e61661
COEIMHEHUN
5 [Ipencrasienue o ki1accuPUKAMN U CUCTEMaTHYECKast 1 bu6muoreka [JOK
nomenkiarypa (IUPAC) oprannuecKux BEIIecTB https://m.edsoo.ru/c212dd21
6 Krnaccudukanus peakiuii B opraHn4eckoi XUMHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ba5706aa
AJKaHBI: TOMOJIOTHYECKHH psizt, 00mas Gpopmyia, Bumiorexa 1IOK
7 HOMEHKJIaTypa U U30MEPUs, JJIEKTPOHHOE U 1

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIT

https://m.edso0.ru/25a14636
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duznueckre U XUMUYECKUE CBOUCTBA aJIKAHOB.

8 Haxoxxnenue ankanoB B npupojie. Crioco0bl NOITy4eHUs U bubmorexa LIOK
https://m.edsoo.ru/3137711c
IIPUMEHEHHE aJIKaHOB
MKJIOAIKaHbI: 001as popMyIia, HOMEHKIIATypa U
9 Eﬁ*}OMepH}I 00066H§0CT§ cip(})/eﬂm u XI/IMI/I‘-IG}(’IIE(I/IX Bubmmorexa HOK
B ’ https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI ITOJTyYEHHsI ¥ IPUMEHEHNE
Pemenne pacu€THbIX 3a1a4 HA OIIPEIECIICHUE
10 MOJIEKYJISIPHOM (DOPMYJITBI OPTaHUIECKOTO BEUIECTBA 10 Bu6mmotreka [JOK
MaCCOBEIM JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B €I0 https://m.edsoo.ru/bf84d8eb
coctaB. Cucremarnzanus 1 00001eHIEe 3HAHUH 110 TEME
AJIKEeHBI: TOMOJIOTUYECKUH P, oOmast popmyia,
11 HOMEHKJIATypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE Bbu6mmoteka [JOK
crpoeHne MoJieKysl. CTpyKTypHasl U IIUC-TPAHC-U30MEPHS https://m.edsoo.ru/273b0ale
AJIKEHOB
dusnueckue U XMMHUYECKHe CBOMCTBa alnkeHOB. [IpaBuio
12 MapxkoBHHKOBa. CIOCOObI MOTYYEHUS U anMeHegne bubmmorexa LIOK
KeHOB https://m.edso0.ru/21069ccd
13 IIpakTruyeckas padora Ne 1 mo teme "[lonyuenue stuneHa bubmuoreka [IOK
Y U3y4YCHHE ero CBOMCTB" https://m.edsoo.ru/0941eed8
AJIKaJIuEHBI: CONPSKEHHBIEC, U30JIMPOBAHHBIE, bubmnoreka IIOK
14 KyMyJiupoBaHHbIe. OCOOEHHOCTH JEKTPOHHOTO https://m.edsoo.ru/04298c0a
crpoenusi. CocoObl NOTY4YEHUs U IPUMEHEHHE bubmuorexa [JOK
alIKaJIneHoOB https://m.edsoo.ru/1aa81660
15 XHAMHYECKUE CBOMCTBA CONPSKEHHBIX THEHOB bubmorexa LIOK
https://m.edsoo.ru/e561253d
AJIKUHBI: TOMOJIOTHYECKUH psijl, o0mas ¢popmyia, Bumiorexa L[OK
16 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJ, (pU3nvecKre CBONCTBa

https://m.edsoo.ru/68b6cc4dc
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XUMHUYECKHAE CBOMCTBA aJIKUHOB.

bubnunoreka LIOK
https://m.eds00.ru/23493a93

17 KauecTBeHHbBIE peakIii Ha TPOHHYIO CBSI3b bubmorexa LIOK

CriocoObl MosTydeHus U IPUMEHEHUE alIKHHOB https://m.edso0.1u/7b1c45da
bu6nmoreka [IOK
https://m.edsoo.ru/a6f9alea

18 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
ApeHBI: TOMOJIOTHYECKHUH psij, o0mmas ¢popmyna,

19 HOMEHKJIAaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE Bbu6mmoteka [JOK
CTPOCHHE MOJICKYJI OCH30J1a M TOIY0Ja, UX PU3HIeCKUue https://m.edsoo.ru/a92a7094
CBOMCTBa
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKLIMM 3aMEILICHUSA.

20 XUMUYeCKHE CBOHCTBA ageHOBI geaKHHH IPUCOEANHEHNUS, Bubmmorexa IOK

https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H30J1a

21 Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTUpOIa. CocoOsl bubnnorexa [JOK
MOJIYYCHHS U IPUMEHECHUE apEeHOB https://m.edsoo.ru/d5018a54

99 Pacu€rsl 10 ypaBHEHUSM XUMUYECKUX PEAKLUN.

Cuctemaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe

93 [Ipuponnsiii ra3. [lonytHsie HedTAHBIE ra3bl. KameHHbII bubmmnorexka HOK
yroJib U MPOJYKTHI €ro epepadboTKu https://m.edso0.ru/69b3398b
Hedtb u ciocoOs1 €€ nepepadbotku. [Ipumenenue bu6muoreka [JOK

24
MPOJIyKTOB MepepadboTku HedTh https://m.edsoo0.ru/21f9de78
["amoreHonpon3BOAHBIE YTIIEBOAOPOIOB: dJIEKTPOHHOE

o5 CTPOECHUE; PEaKLMH 3aMEILICHUS TajloreHa. /lelictue bubnmnoreka [JOK
enoue Ha rajJoreHnpon3BoAHbIe. B3auMonelicTBue https://m.edsoo.ru/82b4d759
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM

26 Cuctematu3zanys 1 0000IIeHNe 3HAHUH 110 pa3zeny bubnmnorexa [JOK

"Yranesonopoast"

https://m.edsoo.ru/20e89f22
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bubnunoreka LIOK

27 KontponbHas padoTa o Teme "YriaeBoaopoabl https://m.eds00.ru/95c9e298
IIpenenbHble OMHOATOMHBIE CIIMPTHI: TOMOJIOTHYECKUN
28 p;f::[ H06Lua51 (boI[pMyna CTpoeHHepMoneKyn HU30MepHs bubmmorexa LIOK
’ ’ ’ L https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccuuranus, Gu3ndeckue CBONCTBA
bu6nmorexa [IOK
XUMHYECKUE CBOMCTBA MPEACIbHBIX OJHOATOMHBIX https://m.edsoo.ru/26ee34fe
29 ciiupToB. CriocoObI MOTyYeHHs U IPUMEHEHUE Bu6mmotreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000
000000
30 [Tpocteie 3¢upbl: HOMEHKIIATYPa U H30MEPHS, Bbu6moteka [JOK
0COOCHHOCTH (PU3NYECKUX M XMMUYECKHX CBOMCTB https://m.edsoo.ru/c2c788b2
MHOroaToMHBIE CIUPTHI: STHICHIIIUKOIb U TIIULEPHH, UX Bubmmorexa IOK
N ’ https://m.edsoo.ru/ee4d84aa.
31 ¢usnyeckre 1 Xumuueckue cBoiicrea. CriocoOsl
bu6nmorexa LIOK
MOJIYYCHHS U IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
30 ®deHou: CTpOoeHUE MOJIEKYIBI, (PU3NYECKHE CBOWCTBA. bubmuoreka [IOK
TokcuvHOCTH (heHoIa https://m.edsoo.ru/2ce726f8
bubmnoreka IIOK
33 Xumudeckue cBoiicTBa erona. CriocoObl MOJTyUeHHS U https://m.edsoo.ru/037ca5f9
npUMeHeHue GpeHona bubmuorexa [JOK
https://m.edsoo.ru/c77ddf4c
. bu6muoreka [JOK
34 Cucremaruzanys 1 0000IIeHE 3HAHNUI 110 TEME https://m.eds0o.ru/1810ch9b
AJBIEruIbl ¥ KETOHBL: SJICKTPOHHOE CTPOCHHE
35 Kap6H0HHJi[LHOI?I TPYIIIBI; FOM(I))J'IOFI/IquKII/)Ie psabl, o01ast bubmorexa LIOK
’ ’ https://m.edsoo.ru/b139beaa
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa
36 AJberuasl ¥ KeTOHBI: (PU3UUECKUE CBOMCTBA; PEaKIIUU bubmuotexa [JOK
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MMPpHUCOCAUHCHUA. PeaKI_II/II/I OKHCJICHHUA U KAYCCTBCHHBIC

https://m.edso0.ru/c887425c¢

peaKUrU aJIbIETUIOB U KETOHOB bu6nmoreka [IOK
https://m.edsoo.ru/a393baa9
37 CriocoOblI MOJTy4eHUs aTbJICTHI0B U KETOHOB bubmmorexa LIOK
https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPEIeTIbHBIE KAPOOHOBBIE KHCIIOTHI, bu6nmorexa [IOK
38 0COOEHHOCTH CTPOCHHSI X MOJIEKYJ1. M3oMepus u https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pr3nyeckue Bu6mmotreka [JOK
CBOICTBa https://m.edso0.ru/700cc87b
XHWMHYECKUE CBOMCTBA MPEACIbHBIX O,I[I-iOOCHOBHBIX ) BuGmorexa LOK
39 KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBONCTB MypaBbUHON
https://m.edsoo.ru/40e6e0e9
KHCIIOTB. MHOTOOOpa3ue KapOOHOBBIX KHCIIOT
OCOoOEHHOCTH CBOMCTB: HEMPEACIbHBIX M aPOMAaTHUYCCKUX
40 KapOOHOBBIX I[I/IKap6OHOBBIl:( III"I/I,[[pOKCI/IKaIID)6OHOBBIX bubmroreia LIOK
’ ’ https://m.eds00.ru/83a08773
kucnot. [IpencraBuTeny BEICIINX KapOOHOBBIX KHCIOT
bu6nmorexa LIOK
41 [TonsiTHE O TPON3BOIHBIX KapOOHOBBIX KHCIOT. CIIocoObI https://m.edso0.ru/0d162d9d
MOJIyYEHUs U IPUMEHEHUe KapOOHOBBIX KHCIOT bubnuoreka [{OK
https://m.edsoo.ru/7c065c9d
CnoxxHble 3(pUphl: TOMOJIOTHYCSCKUN psij, oOmas
42 bopmyna I/I(31)01\1/:I)epI/I$I u HOMeHKJIaTypz. é)mnnt:ecxne u Bubmmorexa IOK
’ ¥ https://m.edsoo.ru/adfffe6d
XUMHYECKHE CBOICTBA d(prpoB
Pemrenne pacu€THbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKON
43 peaKkIu, Ha ONpeIeSIeHNe MOJICKYIIIPHON (hOPMYJITbI
OpraHWYECKOr0 BEIIECTBA
[TpakTrueckas padota Ne 3. Pemenue BuGnorexa LIOK
44 IKCTIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "KapOoHoBbIe

KUCIOTHI. CoxHbIe 3Pupb!"

https://m.edso0.ru/486671fb
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XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE CBOWCTBA

bubnunoreka LIOK

45 (rugponus) https://m.edsoo.ru/al9c5b98
OcoOeHHOCTH CBOWCTB KUPOB, COJIEPIKAIIUX OCTATKU
HEIpEeIENbHBIX )KUPHBIX KUCIO0T. JKupsel B ipupoxae. Mbuia
46 KaKIZOlJ[II/I BBICILIUX EapGOHOBLIX KI/ICJIE))T ux I;aolzojlee Bubmmorexa HOK
) ’ https://m.edso0.ru/b0331922
neiicrue. [IoHATHE 0 CHHTETUYECKUX MOIOIINX CPEICTBAX
(CMCO)
I'enernueckas cBS3b YII€BOJOPOIOB U
47 KHCJIOPOJICOACPKAIINX OPTaHUYECKUX BeIlecTB . Pacuérel
10 YPaBHEHUSAM XHUMUYECKUX PEaKIUi
48 CucremaTtu3zanys 1 0000IIeHNE 3HAHUH 110 TeMe Bubmmorexa IOK
https://m.edsoo.ru/f8eaf2eb
OO11ast XapaKTepUCTHKA YTIEBOJOB U KIaCCU(PUKALIHS bubnuoreka [IOK
49 YIJIEBOOB (MOHO-, JIM- ¥ TIOJINCAXAPH/IBI). https://m.edso0.ru/7a9693al
MoHocaxapuabl: pU3HUEcKUe CBOMCTBA M HAX0XKJICHHE B bubmuoreka [IOK
npupojie https://m.edsoo.ru/b4bdda2d
50 [Ipumenenue riarKo3sl, €€ 3HaUeHUE B bu6nunorexa LIOK
KHU3HEIEATSILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Jucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO3a. bubmmnorexka HOK
51 HaxoxieHue B mpupojie ¥ MPUMEHEHUE IHCaXapUIoB. https://m.edsoo.ru/eb0384e7
[Tonmucaxapuapl: cTpoeHHE MaKpOMOJIEKYJI, (pusnueckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/72a04508
52 Cucremaru3zanusi © 0000IIEHUE 3HAHHM 110 pa3eny bubmorexa LIOK
https://m.edso0.ru/08d4364c
Konrtponsnas padora no reme "Kucnopozacoaepsxariue bubmuorexa [IOK
53
OpraHUYeCKue CoeTMHEHHS" https://m.edsoo.ru/42c6678e
54 AMUHBIL: KJIaccu(pUKaIys, CTPOCHNUE MOJIEKYII, 0011as bubmuotexa [IOK

(dhopMyIa, n3oMepusi, HOMEHKIIATypa U PU3NIECKUE

https://m.edsoo.ru/efa7e6ca
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CBOMCTBA

55 XUMHUYECKHE CBOMCTBA ann(aTHIeCKUX aMUHOB Bubmmorexa IOK
https://m.edsoo.ru/1bc5cf80
bu6nmoreka [IOK

AHWIVH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XMMHUYCCKUX
. https://m.edsoo.ru/39cd21f1
56 cBoiicTB aHnauHA. CriocoObl OJIYYCHHS U IPUMCHEHHE
ATHATHHECKIX aMUHO bu6nmorexa [IOK
n(haTHIeCKUX aMUHOB
https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIATYpa U U30MepHsi, GU3NICCKHE bubaunoreka [JOK
57 .
cBoiicTBa. OTACIbHBIC IPESJACTABUTEIH O-AMUHOKHCIIOT https://m.edsoo.ru/d1773e80
XHUMUYECKHE CBOMCTBA aMHHOKHUCIIOT, KX OMOJIOTMYECKOE bubnunoreka LIOK
58
3HA4YeHHE aMUHOKUCIOT. CHHTE3 M TUAPOIIH3 MENTUIOB https://m.edsoo.ru/77df705a
bubnunoreka LIOK
59 benku kak pUpOIHBIC MOJIUMMEPBL; CTPYKTYPhI OCIIKOB. https://m.edsoo0.ru/429e9899
XuMHYECKUE CBOMCTBA OEJIKOB bubmnoreka IIOK
https://m.edso0.ru/6237306d
A .
o | e e s
YK ' > C1P https://m.edso0.ru/521d1431
Ouosoruyeckas poib
IT 6ota Ne 4. P
61 BZTLKCTrI[/I: tﬁiﬁfaibf;x 34, aqellil(l)efenhje "A3zoTcoaepxaniue bubmroreia LIOK
P H” S https://m.edsoo.ru/8e3c02d1
OpPraHUYECKUE COCTUHCHHS
IT 6ora Ne 5. P
62 31(22;1?1‘{;223;21;1)):121 ay r[:): I;Iee;: ?'PaCHOSHaBaHI/IC bubmrorexa LIOK
P 8 o https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COSAMHEHUN
63 KonTponbhas pabota no teme "A3oTconepxaiine bu6muoreka [JOK
OpraHUYECKUE COCTUHECHHS" https://m.edsoo.ru/ce561bc?
64 OCHOBHBIE OHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX bu6muoreka [JOK

COCTMHEHHUI M METOJIbI NX CHHTE3a —IIOJIMMEPHU3AIIHS 1

https://m.edsoo.ru/7aa63ebd
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nonukonAeHcanus. ITnactmaccel. budanoreka [JOK
https://m.eds00.ru/82242e0fY tunusanus u nepepaboTka

IlacTUKa
DnacToMephl: HATYPAJIbHBIA CHHTETHYECKUE KayTyKH. bubmmorexa LIOK
https://m.edsoo.ru/246103ec
65 Pesuna. BonokHna: HaTypanbHbIE, HCKYCCTBEHHBIE, 1
cuHTeTnyeckue. [loamumeps! criennanbHOro Ha3HAYCHHUS bubmmorexa LIOK
https://m.edso0.ru/5963a601
66 O0001IeHNe ¥ CHCTeMAaTU3alMs U3YICHHOTO MaTepraia 1 bubmmoreka [JOK
1o TeMe "BBICOKOMOJIEKYIISIPHBIC COSTMHCHHS" https://m.edsoo.ru/6a22b1e8
2;_ Pesepr 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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