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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanun Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alliK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJEpKaHHE M TIOCTPOCHHE KOTOPOro OIpEIESECHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MIPUMECHCHHUS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHAa HAa pEUICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanus kypca — «Opranuueckas Xumus» copMupoBaHa B
nporpaMme Mo XMMUU Ha OCHOBE CHCTEMHOIO MOJXO0Jd K HM3YYEHHUIO Yy4yeOHOro
MaTepuaia U o0yCIIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONpPENICIEHHBIX TEOPETHUUYECKUX YPOBHsSIX. Tak, B Kypc€ OpPraHUYECKON XHUMHUHU
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS
OpraHMYECKUX COEIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKHX H
ANIEKTPOHHBIX MPEACTABICHU O CTpoeHHH BeulecTB. CBeneHus 00 M3ydaembiX B
Kypce BEIECTBAX [JalTCS B pPa3BUTUM — OT YIVIEBOJOPOAOB JO CIOXKHBIX
OMOJIOTMUYECKH aKTUBHBIX COelMHEHUI. B Kypce opraHnyeckoil XuMum moiaydaroT
pa3Butue coOpMHpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0O0OIIero oOpa3oBaHUs
NEePBOHAYAJIbHBIE TPEACTABICHUS O XHUMHYECKOW CBA3M, KIACCU(PUKAIMOHHBIX
MpU3HAKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX CTPOEHHS, O
XAMHUYECKOU pEaKIUu.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XAMHUYECKOU pEaKIInu.

Envnas cucrema 3HaHMM O BaOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTeKaHus nomnojHserca B kypce 10 kmacca snemeHTaMu



COJIEp>KaHMs, UMEIOIIMMHU KyJbTYpOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CHOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUH C APYTMMHU HayKaMw,
pPacKpBIBAIOT €€ POJIb B MO3HABATEIBHOM U MPAKTHYECKOW IEATEIbHOCTH YEJI0OBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPaKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCA
B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMAX, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALUIO M TMPUMEHATh €€ ISl MOIOJIHEHUS
3HAHWM, pelIeHUs] UHTEIUVIEKTYaIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIIEI0BATEIBCKUX
3amay. B 1menom copepkanue ydeOHOro mpeamera «XUMHS) JaHHOTO YPOBHS
U3YYCHHUS OpPHUEHTHPOBAHO Ha (dbopMupoBaHue y oOyyaromuxcst
MHPOBO33PEHYECKON OCHOBBI JJIsI MOHUMAaHUS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTe€pUalbHOE  E€AMHCTBO  HEOPraHMYeCKOro W OPraHMYecKoro  MHpa,
00yCIIOBJIIEGHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOECHHUEM, MO3HABAEMOCTH
MPUPOJIHBIX SIBICHUN IMyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEKIY
HOBBIMH (DAaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  3KOJIOTMYECKHX MpoljeM, a Takxke npobiemM  cOepexeHus
HYHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4aroluxcs MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
CONlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUH, UMEKOIMX 0a30BO€ 3HAYEHUE MJIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHIeHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke mnpenojaBaHHs XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOILETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEpKATEJIbHOW XapaKTepUCTUKU 1IeJIed M3y4YeHUs MpeAMEeTa HampaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUsl IIABHBIMHM LEISIMU H3Y4YEHUsS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTABJISIFOIIEH €CTEeCTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX



0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM 1 MOBCEIHEBHOM KU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ atum, comeprkaTenibHas XapaKTepUCTHKA 1IeJiel U 3a1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHu3allvy, BIAACIOLIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJYYE€HHS 3HAHUN W MPUMEHEHHS WX B PEANTbHON KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM npu U3ydYeHHH TMpenaMera «XHUMHs» JOMHUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJ]a4H, Kak:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBanre y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI1 pa3jIMuHbIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHainu3a U 00padoTKu MHQpOpPMAIIUH,
HEOOXOIUMBIX I TPUOOPETEHHS OIbITa AEATEIHHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaromMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHUHU B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui MOMCKA M aHalu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJWMBI, B YACTHOCTH, MPU ITUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIHUTaHUE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOILIEHUSI K TPHUPOJE U CBOEMY 3J0POBbIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOoM mnaHe cpenHero oOmero oOpa3oBaHUS MPEAMET «XUMUD)
0a30BOro0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIE
PEAMETHI.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero odmero obpas3oBanus, coctaBisieT B 10 kmacce — 34 yaca (1 yac B
HEJICITIO).



COAEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepruasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, e€ ocHOBHbIE nOsIOkeHUs. CTpyKTypHBIE
(GopMyJibl OpraHmdeckux BewecTB. ['omonorusi, u3oMepus. XUMHYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BenlecTB. HoOMeEHKmarypa OpraHnyecKHX COEIMHEHUN
(cucTemaTnueckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIIINX MPEACTABUTENEH KIaCCOB OPraHUYECKUX BEILECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKuX
BELIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPIaHUYECKUX BEIECTB, HAONIOJECHUE U OIMCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHHUI0 OPraHUYECKUX BEUIECTB MpPU HArpeBaHUM (IJIaBieHHE, OOYyTIMBAaHUE U
TOpEHUE).

Yriaesogopoasl

AJKaHBI: COCTaB M CTPOEHWE, NOMOJIOTMYECKHH psAA. MeTaH M 3TaH — NPOCTEWINME MNPEICTABUTEIN AJKAHOB!
dusznyeckue M XUMHYECKHE CBOWCTBA (peakiMM 3aMEIIeHHs M TOPEHHUs), HaXOXKJIEHUE B MPHUPOAE, IMOIy4YCHHE U
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUJIEH — MPOCTEUIINE MPEACTABUTENN AJIKEHOB:
bu3nueckue M XHMMHUYECKHE CBOWCTBAa (peakuuu TUIPUPOBAHUS, TaTOT€HUPOBAHUS, TUAPATALMH, OKHUCJICHUS U
MOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraauwes-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKius
nosumepusanuu). [loayuenne CMHTETHYECKOTO KaydyKa U PE3UHBI.



AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOECHHUS, TOMOJIOTMYECKUM psii. AINETUIEH — MPOCTEHIINI IpeacTaBUTEIb
QIKWHOB: COCTaB, CTpOEHWEe, (PU3NUYECKHEe W XUMHUYECKHE CBOWCTBA (PEaKIMW THUIPUPOBAHUS, TaTOTCHHUPOBAHUSA,
ruapaTaluu, TOPEHUs ), MOJyUYCHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (GU3HMYECKHME U XUMHUYECKHE CBOMCTBA (peakiMu TaJOreHUPOBAHUS U
HUTPOBAHMUs), MMOJYUYCHUE U NPUMEHEHHE. Toayon. cocmas, cmpoerue, usuveckue u Xumuueckue ceolucmea (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NOJYyUeHUue U npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHuecKass CBSI3b MEXKIY
YTJIEBOIOPOIaMHU, TPUHAJICKAIIMME K Pa3JIMUHBIM KJIaccaM.

[IpuponHble HMCTOYHHKU YIIEBOAOpoa0B. Ilpupoanwiii ra3 u mnonyTtHble HedTsHbIe Ta3pl. Hedts um e
npoucxoxaeHue. CrocoObl mepepadOTKH HEePTH: TEePEroHKa, KPEeKUHT (TePMUUYECKUN, KaTAIUTHYECKUN), IMHUPOJIH3.
[IpoaykTel mepepaboTku HePTH, UX MPUMEHEHHWE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN yrojib M MPOAYKTHI €ro
nepepadoTKu.

DKCIEepUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB W HMX MPEBpAIlCHUI: O3HAKOMIICHHE C 00pa3liaMH IU1acTMacc,
KaydykoB ® pe3uHbl, korekimu «Hedpts» w  «Yromap», MoaenIMpoBaHHE MOJICKYJ  YIJICBOJOPOJOB M
raJIOr€HOIIPOM3BO/IHBIX, MPOBEICHUE IPAKTHYCCKON pabOThI: MTOTYyYEeHHUE STHIICHA M H3YYCHUE €r0 CBOMCTB.

PacuéTtHbie 3amaun.

Breiuncnenus 1Mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU
MPOAYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHu4ecKue coeAHHEHH S

[IpenenbHbIE OHOATOMHBIE CITUPTHL. METaHOI U ATAHOJ: CTPOCHHUE, (PU3UIECKHE M XMMUYECKHUE CBOMCTBA (peakiuu
C aKTUBHBIMH MeETaJlJIaMU, TaJOr€HOBOJIOPOJaMU, TOPEHHE), MpUMeHeHHe. BoIopo/HbIe CBSI3M MEXIy MOJEKyJIaMu
CIIUPTOB. JleCTBHE METaHOJIa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHble CHOUPTHL. IJTWUICHTIUKOIb W TJIMIIEPUH: CTPOCHHE, (U3MYECKHE ¢ XUMHUYECKHE CBOMCTBA
(B3auMOAEICTBHE CO IIETOYHBIMM METAJJIAMU, KauyeCTBEHHAs peaklMsi Ha MHOroaTOMHbIe crupThl). JleiicTBhe Ha
Opra’u3M 4esoBeka. [[pumeHenne rmuepruHa U 3TUIICHTJIMKOIISL.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH (eHoa. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIeTrul, aleTadbIeru/l: CTpOeHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHCIICHUSI 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIMHU ), TOJTYUYEHHUE U IPUMEHEHUE.



OIHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH.. MypaBbUHAs U YKCYCHasl KMCIOTBI: CTpOeHUE, (U3NUecKue u
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKainu), MOIydeHHEe W NpPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JECHCTBUE.

CrnosxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus ciaoxkubiX 3¢gupoB. XKupel. ['uaponus xupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

VYrineBoapl: cocraB, KiIacCHQUKalMs YIrJIeBOJOB (MOHO-, AW- W Moaucaxapuibl). [Toko3a — mnpocTelmmii
MOHOCAXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUYECKME M XUMHYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuiom Meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHUEe TIIOKO3bI),
HaX0XJIEeHUE B IPUPOJIE, MPUMEHEHHE, Ononorudeckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCIepUMEHTANIbHBIE METOAbl M3YYEHMsI BEIIECTB M MX MPEBpALEHUI: NpoBeleHHE, HAONIOJACHHE U ONUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIUMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOja
okcugoMm wmeau(ll)), MHOroaroMHbeIX cnupTOB (B3auMoOJeWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anbpneruaos
(oKkHCIIeHHMEe aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3anmoeiicTBre Kpaxmaia ¢ HOAOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble OpraHnyeckue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonornyeckoe 3Ha4eHUE AMUHOKHUCIIOT. [lenTuasl.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIU3, AeHATYpalusl, KaueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DOKCIEpUMEHTANbHBIE ~ METOJbl M3Y4YEHHUsI BEUIECTB M MX MPEeBpallleHUuil: HaOMIOJACHHWE W OINKCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEIKOB IIPU HATPEBAHUHU, IIBETHBIE PEAKIIHN OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCHepUMEHTAIbHBIE METOJIbI M3YUYEHUS BEIIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHHE C 00pa3liaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCITI0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHUH, SIBISIONIUXCSI CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dusrka: MaTepusi, SHEPTHsI, Macca, aTOM, PJICKTPOH, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, PU3UUECKHUE BEIIMUYMUHBI U €TUHUIIBI KX U3MEPEHHUS.

buonorusi: kierka, opranusM, ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTUBHBIE
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIIHME CPEICTBA, JIEKAPCTBEHHBIC H
KOCMETUYECKHE MpernapaTsl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOEHHUS OOYYaIOUIMMHCS MPOTpaMM CPEIHEro OOIIEro
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeIMETHBIM M MpeaMeTHbIM). HayuHo-meToauueckoi OCHOBOM i pa3pabOTKu



IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTPAMM CpPEIHEro oOIero oOopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITEIHBHOCTHBIN
MMOIXO/I.

B CcoOTBETCTBHM C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMeTa « XMMHS» Ha YPOBHE CpeIHEero o0IIero o0pa3oBaHus BbIJEICHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIMUMUCS POCCUMCKON TpakTaHCKOW MJACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U MCTOPUUECKUX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOSH JCATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIngHOCTHBIC pe3yNbTaThl OCBOCHUS MpeaMeTa «XHMHS» JOCTHTAIOTCS B €IWHCTBE Y4eOHOH M BOCIHUTATEIBLHOMU
JIESITEILHOCTH B COOTBETCTBUU C TYMAHUCTHYECKHUMHM, COIMOKYJBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU U
ujeagaMu POCCUUCKOTO TPaXJIaHCKOTOo OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH U TIpaBUJIaMU TIOBEJICHMS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTHYECKOMN JAEATEILHOCTH 00YUYarOIIUXCS 110 PeaIM3alliy MPUHATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HAHUSI O0YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPECTABIICHUSI O COIMATIBHBIX HOpMaX U MpaBUiaX MEKJIUYHOCTHBIX OTHOILICHUM B KOJUICKTURE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPHU CO3JaHUM yUEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABaTEIbHBIX 3a7a4, BBITIOJTHCHUH XUMUUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY M apTYMEHTHI JPYTUX MPU aHAIU3E Pa3IMYHBIX
BUJIOB YUEOHOM JI€SATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

IEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;



YBaXXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS] XUMHH, OCO3HAHUS TOTO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e MHGPOpMalUu O MEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KW3HHM, HEOOXOAMMOCTU OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEICHHUS B CUTyalusX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS TOCTEACTBUNA U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEIbCKON JEeATEIbHOCTH, OOIIECTBEHHO IMOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX AECATEIBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 33]1a4 COLMAIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K MPAaKTHYECKOMY HU3Y4YEHHIO Ipodeccuil pa3iuyHOro poja, B TOM 4YHUCIE HAa OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymiedr mnpodeccnn u
peanu3anuy COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB H
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11e71eCO00pa3HOT0 OTHOIICHUS K MPUPO/Ie, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMII¢;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSHUC
IIPUPOTHON U COLUAIIBHOW CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOJB30BAaHUS JOCTHIKEHHUNM XHMHUH JUIS PEIICHUS BOIPOCOB PAalMOHAIBHOTO
MIPUPOIOTIOIBL30BAHNS;

AKTUBHOTO HENPUATHSA JI€MCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOIIEH MPUPOIHOU CPEIE, YMEHHUS ITPOTHO3UPOBATH
HEOJIaronpusITHbIC SKOJIOTHYECKHUE TIOCIIECICTBUS MIPEAIPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIaTh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHUYECKON
HAIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCA MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHOW M COLMAJIBHOM MPAKTHKE,
CIIOCOOHOCTH M YMEHHS aKTHBHO ITPOTHBOCTOSTH UICOJIOTHH XeMO(DOOHUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUS CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHHMSA € pojad B (POPMHUPOBAHMHM PAMMOHAIBHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUM I[€JIOCTHOTO TPEJCTABICHUS 00 OKpYKAIOIIeM MHpPE KaK O €IUHCTBE MPHUPOJLI U YEIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOSKAEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUM JJII COBPEMEHHOM IMBWIM3AlUU: B €€ TIyMaHUCTHYECKOMN
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MAaTepUATIBLHOW KYyJIbTYPHI, PEIICHUU TIO0ATBHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMN, MHINEBOW W IKOJOTHYECKOW Oe30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOECIIEYCHUN YCIOBUN YCIEIIHOTO TPYJa U IKOJOTHUYECKH KOMGMOPTHOW KU3HU KaKIIOTO YJICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJMydyaeMble 3HAHUS IS aHamu3a U OOBSICHEHHS SBIICHUM OKPYXAIOIIETOo MUpa U



MPOUCXOMSIMUX B HEM HW3MEHEHUH, YMEHHS JenaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHFHO HCIIOIH30BATh XUMHUYECKUE 3HAHMSI JIJISl PEIICHUS MPOOJIeM B PEATbHBIX KU3HEHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEITeIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU 10 XMMUHU B COOTBETCTBUU C KU3ZHEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HauUMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEIU(PUKY METOJIOB TMO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTHs, SIBJICHUE, MPOLECC, CUCTeMa, HAy4YHbINH (akT,
MIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U APyTHUE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIMIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECCKUE 3HAHUA U
YHUBEpCalbHbIC yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUANILHOMN MPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMHU JeHCTBUAMM:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITENILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

ONpEAEsATh eI JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JIESITETbHOCTH C TTOCTABJICHHBIMU LEJISIMU;



WCIIOJB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUIEHUSI — BBIACIATh XapaKTEpPHbIE NPU3HAKU
MOHATUN W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE TOHATHS JJII OOBSCHEHUS OTAEIbHBIX
(bakTOB U SIBICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIs1 KJIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEAKIINIA;

YCTaHABJIMBATh PUYMHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4aE€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIIOUCHUS,

MPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUHU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, TPE0oOpPa30BLIBATh
MOJICJIbHBIE TIPEICTABICHUS] — XUMHUYECKUN 3HAK (CMMBOJ) DJIEMEHTa, XUMUYeckas (opMyia, YpPaBHEHHE XHMHYECKOU
peakiuy — TMpU pEHICHUH Y4YeOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, NMPUMEHSATh Ha3BaHHbBIE MOJIEIbHBIC
MPECTABICHUS I BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopmynupoBaTh 1EAM U 3a0a4d  WCCIEAOBAHMS, HCIOJIb30BaTh TIOCTABJICHHBIE M CAMOCTOSITEIIBHO
chopMyJIHMpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (POPMUPOBAHUS THUIOTE3bI 110 TPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJICTh HABbIKAMU  CAaMOCTOSITEJILHOTO  TUIAHUPOBAHUS U MPOBEACHUS  YYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIIEHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJOM TMPOIEcca, CaMOCTOSATEIHLHO TPOTHO3UPOBATH €r0 pPEe3yJIbTar,
dbopmynaupoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB WCCIEAOBAHMS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJIeTaHHON padoTe;

MpUOOpPETaTh OIBIT YYEHUUYECKON MCCIIEN0BATEILCKOW W TPOCKTHON NESITEIBbHOCTH, MPOSBISTH CHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOATEIIbHOMY IMOUCKY METOJIOB PEIICHHS] MPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IMYHbIX METOIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWHGMOpManuu (Hay4dHO-TOMYJIApHAs JIUTEpaTypa XHUMHUYECKOIrO
coJlep KaHMsi, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh MHGOPMALMIO PA3IMYHBIX BUJIOB U (HOpM
MPECTABIICHUS], KpUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUUBOCTb;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OMBIT KCIOJIB30BAHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IWYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpEACTBAa NpH paboTe C XUMHUYECKOM HH(POpPMALMEH: MPUMEHATH
MeXNpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYECKUE) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKa3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH, IOJYYEHHBIX CaMOCTOSITEIBHO WIH
COBMECTHO CO CBEPCTHUKAMHU MPU BBIIOJHEHUU XMUMHYECKOTO HKCIEPUMEHTA, MIPAKTUUECKON pabOThl O MCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alli y4eOHOTO MPoeKTa U (POPMYIUPOBATH BBHIBOJABI MO pe3ybTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIAaCOBAaHMS TTO3UIIMM B X0J1€ 00CYKIEHUS 1 0OMEHA MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 10 MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeajaraeMblii alropuTM IEHCTBUN TNPHU BBITOJIHEHUH
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee d(PPEKTUBHBIA CIOCOO UX pEUICHUS C YYETOM MOJTyUEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJb CBOEU I€ATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTD MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMHUU B TO3HAHWM SIBJICHUN TPUPOJBI, B (DOPMUPOBAHUHU MBIIIJICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHON
I'PaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKHUI 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aToMa, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas dopmyna (pa3BépHyTas U COKpall€HHAs), MOJIb, MOJIIpHAs Macca, MOJIIPHBIN O0BEM, YIIEPOIHBIN CKETET,
(GyHKIMOHAIbHAS TPYIINa, paJuKall, U30MEpHUsi, U30MepPbl, TOMOJIOTHYECKUI Psif, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI U
a30Tco/iepKalllie COSIUHEHUSI, MOHOMED, TOJIMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUU U
3aKOHBI (T€OpHUsi CTpPOCHUsI opraHuueckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHWMHMHM; MHMPOBO33PEHUECKHE 3HAHMs, JIEXKallue B OCHOBE IIOHUMAaHHUS
OPUYUHHOCTU U CUCTEMHOCTH XMMMYECKUX SIBICHUH, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOWCTBAxX, COCTaBe, MOJYYCHUU U
0€301aCHOM HCII0JIb30BAHUM BAYKHEHIINX OPTaHUYECKUX BEIECTB B ObITY U MPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTepHble MNPU3HAKA TMOHSATUM, YCTAHABIMBATh MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATHA IPU ONUCAHUM COCTAaBa, CTPOCHHS M MPEBPAIICHUN OpPraHUYECKUX
COCIUHCHUM;

c(hOpPMHPOBAHHOCTh YMEHHM WCIOIB30BaTh XUMUYECKYIO CHMBOJHUKY JUIS COCTaBJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMYJ OpraHMYEeCKHMX BEIIECTB W YPaBHCHUN XUMHUYECKUX PEaKIui,
W3TOTaBJIMBAaTh MOJENHM MOJIEKYJl OPraHWYECKUX BEHIECTB Uil WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAICKHOCTh U3yUYEHHBIX OPraHMUYECKHUX BEIIECTB [0 UX COCTAaBY U
CTPOCHMIO K OMNpEeNeIEHHOMY KIACCy/TpyIIe COeTUHEHHH (YriaeBOJOpPOMAbI, KHCIOPOA U a30TCOAEpKAIIUE COCIUHEHMUS,



BBICOKOMOJICKYJISIPHBIC COCIWHCHMSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckoil Homenkimatrype (IUPAC), a rtaxxke
MPUBOJUTH TPUBUAILHBIC HAa3BaHUS OTACJBHBIX OPraHUYECKHX BEHIECTB (3TWJICH, MPOIUJICH, alleTUIICH, STUIICHTJIUKOJIb,
rvuepud, ¢eHoln, (opMmanpaerus, aneTalbIeru]l, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpMHPOBAHHOCTh YMEHUS ONPENEIATh BUIb XMMUUYECKOW CBSI3U B OPTaHUYECKUX COCIUHEHUAX (OJWHApHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUSI TEOPUU CTPOEHUS OpraHndeckux BemecTB A. M. bytneposa s
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUUYECKHE CBOMCTBA TUITUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMNIICH, alleTHiIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ, 3TaHOJ], STWICHIJIUKOJb, TJIMIEPUH, (PEHOJ, aleTalbICTUJl, MypaBbUHAS H
YKCYCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, LeJUI0I03a, aMUHOYKCYCHas KHUCJOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIPbs (HE(PTh, MPUPOIHBIN Ta3, YroJib),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEpadOTKY;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS MO XMMHUYECKUM YypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJ/JHOTO BEIIECTBA WJIU MPOJYKTA PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJUUECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMHM TPH U3YYCHUU BEIICCTB M XUMUUYECKUX SIBIICHUM (HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMHYECKUE 3HAHUS IS TPUHITHS PENICHUNW B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

chOpPMHPOBAHHOCTh YMEHUW COOIOJATh TMpaBWIa TIOJH30BAHMS XUMHUYECKON TMOCY/IONW U JIabOpaTOpHBIM
o0OpyZ0OBaHUEM, a TaKXKe MpaBuUjia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSIMU TO BBIMOJTHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHUPOBATH M BBIMIOJHATh XUMUYECKUN SKCHEPUMEHT (IIpEeBpalEHUs] OPraHUYeCKUX
BEILIECTB MIPU HarpeBaHUU, MOJYYEHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMK OPraHUYECKUX BEILIECTB,



JeHaTypanus OeIKOB IIPU HarpeBaHUM, [BETHBIE PEAKI[MU OCJIKOB) B COOTBETCTBHHU C MPABUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalieHMH C BEIIECTBAMU U JIaOOpAaTOPHBIM OOOPYIOBAaHHMEM, MPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (OopMe 3alHucCH YpPaBHEHHI COOTBETCTBYIOIIUX peaKIMid U (OPMYyITUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3yIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATHh XUMHUYECKYI0 HHGOPMAILMIO, MOJIy4aeMYyI0 W3 Pa3HBIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popmManuu, IHTepHET U apyTux);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUIa SKOJOTHUECKH LIETIECO00PA3HOTO TOBEICHUSI B OBITY M TPYIOBOM
JESATEIIBHOCTH B LIEISAX COXPAHEHHsS] CBOErO 3/I0pPOBbS M OKpY)KAIOIIEW HPUPOIHON cpedbl, 0CO3HABaTh OINACHOCTb
BO3JICUCTBHS Ha )KMBBIE OPTAHU3MBbI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMas cMbIci noka3arens [1IK, nmoscHats
Ha IPUMEPax COoCOObl YMEHBIIECHUS U TTPEIOTBPAIICHHUS MX BPEHOTO BO3CHCTBUS HA OPTaHU3M YEJIOBEKa,

JUIE OOYYaromMXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO[aX MTO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIUXCS: YMEHHUE UCTIOIb30BaTh pebe(HO-TOUCUHYIO cucTeMy 0003HaueHuii J1.
bpaiins s 3anucu xumudeckux Gopmyi.
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KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxaiiue opraHudecKre
COCTUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(oTepHbIE

31 OpPraHWYECKUE COCTUHCHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

39 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA

33

OCHOBHBIE TTOHSITHS XUMHHU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







