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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeaHero ooOuiero obpa3oBaHusi pa3paboTaHa Ha ocHOBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUMN K pe3ylbTraTaM
OocBOoeHMs (QenepadbHON 00pa3oBaTeNbHON MporpamMmbl cpeaHero oobmero obpaszoBanus (POII COO),
npecTaBiIeHHBIX B DeepaibHOM rocyrapcTBeHHOM oOpa3oBarenbHoM cTtangapte COO, ¢ yuérom Konnenimm
MpernojaBaHusi yueOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccwuiickoit denepanuw,
peanu3yrolmMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepanun Ha nepuon a0 2025 roxa» (Pacnopsbxenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MpOrpaMMbl 1O XHMHH, K OIpPEIeNeHHIO OOIed cTpaTeruud oOy4yeHwus,
BOCITUTAHUS W Pa3BUTHA OOYYAIOIIUXCS CpeAcTBaMH y4deOHoro mpenmera «Xumus» s 10—11 kmaccoB Ha
0a30BOM ypOBHE cOCTaBWIN KoHIenTyanbHble TonoxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJICH,
coJiep>KaHus, Pe3yIbTaTOB O0y4eHUs M TPEOOBAHMI K YPOBHIO IIOJITOTOBKU BBIITYCKHHUKOB.

XumHuueckoe o0pa3oBaHUe, IMOIy4aeMoe BBITYCKHHKAMU O00Ie00pa30BaTeIbHOW OpraHU3alliy, SBIISETCS
HEOThEeMJIEMOW YacThi0 HUX oOpazoBaHHOCTU. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAalOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIHOYEBBIX IEHHOCTEH, IPUCYIIHUX LEIOCTHON CUCTEME XMMUYECKOTO
o0Opa3oBaHus. DTH [ICHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH
KYJBTYpBl YEJIOBEKa, a TAKXKe HKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO M TMPUPOIHOM
cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydalOlUXCS Ha YpOBHE CpeaHEro oOIero oOpa3oBaHHA
CpelCTBaMHU y4eOHOro npeamera «XUMHs», COJIep)KaHUE U MOCTPOEHHUE KOTOPOro OIPEAETICHBI B MPOrpaMMe
0 XMMHHU C YUETOM clieln(UKN HayKd XUMHHU, € 3HaUYCHUS B MMO3HAHUU MPHUPOABI U B MaTepUaIbHON JKHU3HU
o0miecTBa, a Takke ¢ y4yéToM OOIIMX IeJed W MPUHIUIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpesiHero oo1miero oopa3oBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpPaeT OCOOYI0 POJb B COBPEMEHHOW LMBWIM3ALINH, B
CO37IaHMU HOBOW 0a3bl MaTepHaNbHOU KyNbTyphl. OHA BHOCUT CBOM BKJIaa B ()OPMUPOBAHUE PAIOHATIHHOTO
Hay4yHOTO MBIIUIEHHUS, B CO3JaHHE IEJIOCTHOIO IPEACTABICHUS 00 OKpYKalolleM MHUpE KaK O €IUHCTBE
OpUPOJIbI U dYelloBeKa, KoTopoe (opMHpyeTcs B XMMHMM HAa OCHOBE IMOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKpPY’KAIOIIET0 MHUpPa, OCO3HAHUs B3aMMOCBSI3M MEX]y CTPOCHHEM BEILECTB, UX CBONCTBAMHU M BO3MOXXHBIMU
00JacTsIMU IPUMEHEHHS.

TecHO B3aMMOJECHCTBYS C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMUsS CTajla HEOTHEMIIEMON YacCThIO MUPOBOM
KYJIbTYpbl, HEOOXOANMBIM YCIOBHEM YCIIEIIHOTO TpyAa M KU3HHM KaXIoro uieHa obmiectBa. CoBpeMeHHas
XUMHSI KaK HayKa co3ujaresibHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha peUIeHHE TI00albHbIX
npobseM YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, PHEPreTHUECKOM, MUILEBOM, 3KOJIOTHYECKON
0€30MacHOCTH U OXPaHbl 3/JOPOBbSI.

B cootBercTBMM ¢ OOIIMMHU LEISIMH M NPUHLUUIAMU CPEAHEro OO0Iero oOpa3oBaHUs COJAEp)KaHHUE MpeaMeTa
«Xumust» (10-11 xmaccel, 0a30BBId  YPOBEHb HW3YYCHHUS) OPHEHTHPOBAHO MPEHUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO IOJIOTOBKY OOYyYarolMXcsl, HEOOXOAMMYIO KM il BBIPAOOTKHM MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCHEIIHOTO BKIOYEHHS B XKU3Hb COLIMYMa, IIPOJOJKEHHsI 00pa30BaHusl B Pa3IMYHbIX 00JIACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsiromiuMH  ipeMeTa «XUMUs» ABISAIOTCS 0a30Bble Kypchl — «Opranuyeckas XuMus» U «OOmas u
HEOpraHu4ecKass XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKHU:
CHUCTEMa 3HAaHMKM 10 HEOPraHWYeCKOW XMMHH (C BKJIIOYCHHUEM 3HAHWU M3 OOIIEH XUMHUU) U OpraHUYECKON
xuMud. DOpMUpOBaHHE JaHHOW CHUCTEMbl 3HAHUM MPU H3YyYCHHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTh
paccMOTpeHUs BCEro MHOroo0pa3us BEIeCTB Ha OCHOBE OOIINX MOHSTHIA, 3aKOHOB M TEOPUN XUMHUU.
CrpykTypa coxmepkaHusi KypcoB — «Opranmdeckas xumus» U «OOmas W HEOpPraHWYecKas XHUMUS»
chopMUpOBaHa B MporpaMMe M0 XMMUHU Ha OCHOBE CHCTEMHOTO IMOJAX0/1a K U3yYeHHIO Y4eOHOro MaTepuasna u
00yCJIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUHM Ha OMpPECIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4eCcKOM XMMHUHU BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUS
OpraHUYECKUX COEJUHEHMH, a TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKHX MU D3JIEKTPOHHBIX MPEJCTaBICHUN O
cTpoeHuu BeniecTB. CBeeHNS 00 U3y4aeMbIX B Kypce BELIECTBaX JAlOTCA B PA3BUTUH — OT YIJIE€BOJIOPOAOB /10
CIIOKHBIX OHOJIOTMYECKH AaKTHBHBIX COEAMHEHMH. B Kypce opraHuueckod XHMHUM HOJy4yalOT pa3BUTHE
c(OpMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHUs TIE€pPBOHAUYATIbHBIE TMPEJCTABICHUS O
XUMHUYECKON CBSI3U, KJIACCU(PHUKALMOHHBIX MpPU3HAKAX BELIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUSI, 0 XMMUUECKOM peaKI1u.



[lox HOBBIM yTJIOM 3peHHsI B TpeaMeTe «XHUMUs» 0a30BOTO YPOBHS paccCMaTpUBACTCS M3YUCHHBIH Ha ypOBHE
OCHOBHOT'O 00I1ero 00pa3oBaHUsl TEOPETUUYECKHH MaTepuan U (PaKTOIIOrMYecKHe CBEICHMS O BEIIECTBaX U
XUMUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmass u HeopraHWYecKas XUMHUS» O00ydJaroImUMCs
MIPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOTO0 3aKOHA C OOLIEeTEOPEeTHUECKUX U
METOJIOJIOTHUECKUX TTO3UIHA, TIIy0XKe TOHSATh HCTOPUYECKOE H3MEHEHHe (YHKIMA 3TOro 3akoHa — OT
o0o0maromieit 10 00BSICHAIONIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUHN O Ba)KHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U IPUMEHEHHNN, a TAKXKE
0 XUMHUYECKUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTeKaHMs AomnoiHseTcs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMH COJAEP/KAaHUsI, UMEIOIINMH KYJIbTYPOJOTHUECKUN U MPUKIAJAHOW XapakTep. DTH 3HAHUSA
CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMHH C IPYTMMHU HayKaMH, PaCKpbIBAlOT €€ poJib B IO3HABATEILHON
U MPAKTUYECKON JIEATEIbHOCTU YeJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUs K IIPOIECCY TBOPYECTBA B
00J1acTH TEOPHUM M TPAKTHUECKUX TNPHIOKEHUH XHWMHUH, TOMOTAlOT BBITYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAaYMMBIX NPOOJEeMax, CBS3aHHBIX C XUMHEW, KPUTHYECKU OCMBICIMBATH
WHPOPMAIIHIO U IPUMEHSATH €€ /71 IOMOJHEHUsI 3HAHUH, PEIIeHUs] MHTEIUIEKTYalIbHbBIX U HKCIIEPUMEHTAIbHBIX
HCCIIEZIOBATENIbCKUX 3a4a4. B 1ienoM copep:kanue ydeOHOro mpeaMera «XUMHA» JAHHOTO YPOBHS M3Y4EHUS
OPUEHTHUPOBAHO Ha (opMUpOBaHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOM OCHOBBI i TOHUMaHHA
¢unocopckux uaeH, TaKMX KakK: MaTepualbHOE €IWHCTBO HEOPraHMYeCKOro M OpraHMYecKoro MHpa,
00yCJIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHMEM, NIO3HABAEMOCTh MPUPOJIHBIX SBICHUH MyTEM
SKCHEPUMEHTAa M pEIleHUs MPOTUBOPEUYMH MEXITy HOBBIMHU (aKTaMH U TEOPETHUECKUMH IPEINOChUIKAMHU,
OCO3HAHHE POJIM XUMHUH B PEIICHUU IKOJIOTHYECKUX MPOOIIeM, a TaKXkKe MPodsieM cOepekeHMs YIHEPTeTHUECKUX
PECYpCOB, CHIPbs, CO3[aHNs HOBBIX TEXHOJIOIMI U MaTe€pHasoB.

B nnane pemieHus 3a7a4 BOCIIUTAHUSA, PA3BUTHS U COLMAIM3AINN O0YYArOMIUXCS MPUHATHIE MPOrpPaMMON 1O
XMMHHU TOJXOJbI K ONpPEAENCHUIO COIEpXKaHHUA U IOCTPOEHMs HpeAMeTa MpeAycMaTpuBaloT (HOpMUpPOBaHHE
YHUBEPCAIBHBIX YYEOHBIX JCHUCTBHH, UMEIOIMX 0a30BO€ 3HAUYEHHUE IS PA3JIMYHBIX BHIIOB JIEATEIHBHOCTH:
pelieHus mpobieM, Moucka, aHaiau3a U o0paboTku MH(OpMaryK, HEOOXOIUMBIX IJIs MPUOOPETEHUS OIbITa
MPAKTUIECKON M MCCIIEA0BATEIILCKOM NEITEIHPHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHH.

B npakTuke mpenosaBaHus XMMUH Kak Ha YpOBHE OCHOBHOI'O 0011ero oOpa3oBaHus, Tak U Ha YPOBHE CpPEJIHETO
obmiero o0Opa3oBaHUs, TPU OIPENEICHUN COACPIKATEIBHON XapaKTEPUCTHKH IIeNIeH HM3y4eHUs MpeaMeTa
HanpaBJIEHUEM IEPBOCTENIEHHONW 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB XMMHMUYECKOU
HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTHUYECKON JEATEIHHOCTH YEIOBEKA M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOW TOUYKU 3pEHUs] TaKOW IMOJIXOA K ONpEAeTeHMIO ILejei
W3YUYEHUs TIPEeIMETA SBIISICTCS BIIOJIHE OMPABIAaHHBIM.

CornacHo TaHHOH TOUKe 3peHMs INIABHBIMU LIEJIIMHU U3Y4eHUs NnpeaMera «XuMus» Ha 6azoBoM yposHe (10 —11
KJL.) SIBJISIFOTCSL:

(dbopMHUpOBaHHE CHCTEMbl XHUMHMYECKHMX 3HAHMH KaK Ba)KHEHIIEH COCTaBIIAIOLICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHpPA, B OCHOBE KOTOPOM JIe)KaT KITFOUEBBIC MOHATHS, (PyHTaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHE W MOHMMAHHUE CYIIHOCTHU JOCTYMHBIX O00OOLIEHHN MHUPOBO33PEHUYECKOIO
XapakTepa, 03HAKOMIICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS,

(bopMHUpOBaHKE U Pa3BUTUE MPEJCTABICHUH O HAYYHBIX METOJIaX MO3HAHUS BELIECTB M XMMUYECKHX PEaKIHii,
HEOOXOAMMBIX Ul NPUOOPETEeHHs YMEHMH OPHUEHTHPOBATHCS B MHpE BEUIECTB M XUMHUUYECKUX SIBICHUH,
HUMEIOIIMX MECTO B IIPUPO/IE, B MPAKTUUECKON U MIOBCEIHEBHOM KU3HU;

pa3BUTHE yYMEHUIl U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJEHHUEM U OOBACHEHHUEM XHMHYECKOIO
JKCIIEPUMEHTA, COOTIOACHUEM MPaBUII OE30MaCHOT0 0OpAIlEHNs C BEIIECTBAMHU.

Hapsiny ¢ aTuM, coneprkarenbHas XapaKTepUCTHKA IIeIeil U 3a/1a4 U3ydeHHs IIpeMeTa B porpamMmMe 1o XUuMHUH
YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBMU C HOBBIMU MPHOPUTETAMHU B CHUCTEME CPEIHEro O0OIIero
oOpa3zoBanus. CeroHs B INpenoJaBaHUM XUMUHU B OOJbLICH CTENEHM OTHAETCS MPEANOYTEHUE NMPAKTHUECKOH
KOMITOHEHTE COJIEpKaHMs 00y4eHUs, OPHCHTUPOBAHHON Ha TMOATOTOBKY BBIMTYCKHHMKA 00IE00pa30BaTebHON
OpraHu3alluy, BIAJICIOIIEr0 HE HAOOPOM 3HAaHUM, a (YHKUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCO0aAMH U
YMEHUSIMH aKTUBHOTO TOJYYCHHsI 3HAHUHA W MPUMEHEHUS UX B PEATbHOM JKU3HU JUIS PEIICHUS MPAKTUICCKUX
3ajau.

B cBsI3M ¢ 3TUM NIpH M3y4YEHHUH TpeIMeTa «XUMHs» JOMUHUPYIONIEe 3HAYeHHE MPHOOPETAIOT TaKue LENd U
3aJiauu, Kak:

ajanTamnys 00y4armuXxcsl K yCIOBUSAM TMHAMHYHO Pa3BHBAIONIETOCS MUPA, (HOPMUPOBAHNE MHTEIICKTYaJIbHO
pPa3sBUTON JIMYHOCTH, TOTOBOM K C€amMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHSITHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX KHU3HECHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;



(hopmupoBaHue y 00yJarONIMXCs KIFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIINN), UMEIOIINX YHHUBEPCATBHOE
3HAUEHUE JUIS PA3IUYHBIX BUIOB JACATEILHOCTU: pEIICHHWS NpoOJieM, IMOWCKA, aHaiu3a U 00paboTKH
nH(popManuu, HeOOXOANUMBIX I MMPUOOPETEHUS OMBITA JASATEILHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B
MO3HAHUU XUMUH, a TAKXKE JIJIS OLICHKH C TMO3UIIUN YKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIICCTB
1 XUMUYECKUX TIPOIIECCOB HAa OPTraHM3M YeJIOBEKA U MMPUPOTHYIO CPENLY;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, WHTEIJIEKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOydaromuxcs:
CHOCOOHOCTH CaMOCTOSITENILHO MPHOOpeTaTh HOBbIE 3HAHUS MO XMMHUU B COOTBETCTBUH C >KU3HEHHBIMH
MOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIsl MOMCKA U aHaTu3a yaeOHOM
Y HaYYHO-TIOMYJISIPHOM MH(POPMAIIMH XUMHUUYECKOTO COAEPIKAHMS;

(hopMUpOBaHHE U Pa3BUTHE Y OOYUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHUS, HA0II01aTeIbHOCTH,
coOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B YACTHOCTH, MpPHU IUJIAHUPOBAHUU H
MPOBEACHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCTIMTaHUE Y 00y4aromuxcsl yOex1EHHOCTH B TyMaHUCTUYECKOW HANPaBIEHHOCTH XUMUH, €€ BaXXHOU pOJIU B
peuIeHnn TJIOOANBbHBIX MPOOJIEeM palMOHAIBHOTO TPUPOJIONOJIB30BAHUSA, MOMOJHEHUS SHEPreTHUYECKUX
PECYPCOB M COXpaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpeKHOTO0 OTHOILIEHHUS K
MPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXK€ MPUOOPETEHUS OIbITa HCIMOJIb30BAHUS TMOJTYYEHHBIX 3HAHUW ISt
NPUHATHSA TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B ydyebHOM 1utaHe cpemHero odimiero oopa3zoBaHUs MpeaMeT «XHWMHs» 0a30BOTO YPOBHS BXOJIUT B COCTaB
npeaMeTHOM obmacTi «EcTecTBeHHO-HAYUYHbBIE TPEIMETHI».

OO1m1ee 4nciio 9YacoB, OTBEAEHHBIX U U3YYCHUSI XUMHUHU, HA 0a30BOM YPOBHE CPEIHEr0 00Iero oopa3oBaHus,
coctaBiseT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kiacce — 34 yaca (1 4ac B Hezelio).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckne OCHOBBI OPraHU4EeCKON XUMHUH

[IpenMer oprannyeckoil Xumuu: €€ BOSHUKHOBEHME, Pa3BUTHE W 3HAUYEHHUE B MOJIYYEHHUU HOBBIX BELIECTB U
MarepuanoB. Teopusi cTpoeHHMs OpraHudeckux coeauHeHuid A. M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrtpyktypHble (pOpMyiIbl OpraHuyecKux BemecTB. ['oMmonorus, nzomepus. XuMU4YeCcKas CBSI3b B OPTraHUYECKUX
COEJIMHEHUSX — OJJUHAPHBIE U KpPAaTHBIE CBA3H.

[IpencraBnenne o kiaccuukaluu OpraHMYECKUX BemlecTB. HomeHknarypa opraHMYeCKHX COEIUHEHHM
(cucremaruyeckas) ¥ TPUBHAJIbHbBIC Ha3BaHUS BaXKHEHIINX MIPEICTaBUTENEH KIAaCCOB OPraHMYECKUX BEIECTB.
OKCHepUMEHTAIbHbIE METO/Abl HM3yYeHHUS BEUIECTB M HUX [pEeBpallleHud: O3HAKOMJIEHHWE ¢ o0pa3uamu
OpraHMYECKHUX BELIECTB M MaTepuajgaMM Ha MX OCHOBE, MOZCIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BELIECTB,
HaOJIO/ICHWE M OIKCaHUE JEMOHCTPALMOHHBIX OINBITOB IO NPEBPAIICHUIO OPraHUYECKHX BEIECTB IPHU
HarpeBaHuH (T1aBieHue, OOyIJIMBaHUE U TOPEHUE).

YrieBoaopo bl

AJNKaHBI: COCTaB U CTPOCHUE, TOMOJIOIMYECKUN psAl. MeTaH M 3TaH — NPOCTEHIINE NPEICTABUTENIN AJIKAHOB!
(u3nueckue U XMMHUYECKHE CBOMCTBA (peaklUy 3aMeIlleHUsI U TOPEHHsI ), HaX0XKJIEHUE B IPUPO/IE, OTyUEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUN PsAf. DTWIEH U MPONWIEH — MPOCTEUIINE MPEICTABUTENH
QJIKCHOB: (PM3MUYECKUE M XMMHYECKHE CBOICTBa (peakiuy THAPHUPOBAHHUS, TaJOT€HUPOBAHHS, THApATALINH,
OKHCJICHUS U IOJTUMEPU3AIINH), TIOTYyYeHHE U TPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaXHEHUIINE XUMUYECKUE CBOHCTBA (peakius
nonumepusaiun). [logyyeHne CHHTETHYECKOTO KaydyKa U pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUUECKUN Psil. ALETHIEH — NPOCTEHIINNA NPEeACTaBUTEIDb
AJIKUHOB: COCTaB, CTPOEHHUE, PU3NYECKUE U XMMHUUECKHE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOT€HUPOBAHMUS,
TUpaTaliu, TOPEHMS] ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. beHson: cocrtaB, cTpoeHue, (U3MUYECKUEe U XUMUYECKHE CBOICTBa (pEaklUud TaJOTCeHUPOBAHHS U
HUTPOBAHUS), TOJIyY€HUE W TIPUMEHEHUE. 101yo1: cocmas, cmpoenue, QuzudecKue u Xumuyeckue ceolucmaed
(peakyuu 2ano2eHUpoOB8aHUsl U HUMPOBAHUS), NOJyUeHue U npumeHeHue. TOKCUIHOCTh apeHOB. | eHeTHYeckas
CBSI3b MEXKY YIJIEBOJOPOAAMHU, IPUHAJIEIKAIMMHU K PA3JIMYHBIM KJIACCAM.



[Ipuponubie ucTOYHUKK yrieBojoponoB. I[lpupoansiii ra3 u mnomytHble HedTsHble ra3pl. Hedth u eé
npoucxoxaeane. CrocoObl mepepadoTku HeTHU: MEeperoHka, KPEeKWHr (TEPMHYECKUH, KaTaTUTHUYECKUN),
nupoan3. [Ipoaykrsl nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITYy. KaMeHHBIH yronb u
MIPOAYKTHI €T0 NMepepadboTKH.

DKcrnepuMEeHTalbHbIE METOAbl U3yUEHUS BELIECTB U WX MPEBpallleHUii: 03HAaKOMIIEHHE ¢ 00pa3laMu 1mjiactMacc,
KaydyKoB M pe3uHbl, Komekuun «Hedts» u «Yrosib», MOAETMpPOBaHHE MOJIEKYN YIJIEBOJIOPOIOB U
raJIoreHOIIPOM3BO/IHBIX, IPOBEICHNE IPAKTHUECKON PabOThI: NOJYyYEHHE STUICHA U U3yYEHUE €r0 CBOMCTB.
PacuérHble 3a1aumn.

Bbruncnenus no ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WIIU
MIPOAYKTA PEeaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB MM MPOIYKTOB
peaKIum).

Kucnoponconepxaiine opraHuueCKue COeqMHEHMS

[IpenenbHble OHOATOMHBIE CHMPTHI. METAaHOI M 3TAHOJN: CTPOEHHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuMM ¢ aKTUBHBIMM METaJUlaMH, TaJlOT€HOBOJOpPOJAaMH, IOpEHHUE), IpUMEHeHue. BoxopoaHsle CBS3H
MEXIY MOJIEKYJIaMU CIIMPTOB. [IeHiCTBHE METAHOIA U ATAHOJA HA OPIaHU3M YEJIOBEKA.

MHOroaToOMHbIE CIUPTHL. DTUJICHIVIMKONb M TIUIEPUH: CTPOCHHE, (PU3NYECKHEe M XHMHUYECKHE CBOMCTBA
(B3aumMozeiicTBUE CO LIETOYHBIMM METaJUIaMH, KaueCTBEHHAsl peaklusi HA MHOTOaTOMHbIE CIUPTHI). JlelicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne ruuepyuHa U 3TUIICHTJTUKOIIA.

@deHo: CTpOEHUE MOJIEKYINbI, (hu3nyeckue M XxuMudeckue cBoiictBa. TokcuuHocTh ¢eHona. [Ipumenenue
(denouna.

Anpaerunpl U kemonwvl. DopManblIeruj, aueTanbIerui: CTpoeHue, (U3NYEeCKHe M XUMHUYECKHE CBOWCTBA
(peakuuy OKMCIIEHHS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIINH ), TIOJTYUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE THpeJieNibHbIE KapOOHOBBIE KHCIOTBL. MypaBbuHAasT M YKCYCHas KHCJIOTBI: CTpPOEHHE,
¢u3nyeckne M XMMHUYECKHE CBOWCTBa (CBOWCTBaA, OOmIMe i Kiacca KHUCIOT, PEaKIHs ATepUHUKAINN),
nojgydyeHue U npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCJIOTHI KaK MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHsble 3pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus crnoxHbix 3¢upoB. Xupsel. 'maponuns
*KupoB. [IpuMeHeHnne xupoB. bruosorndeckas poJib KUPOB.

VYraeBoasl: cocTaB, Kilaccu(UKAIUs YIrIeBOJOB (MOHO-, OU- M Iojucaxapuisl). [noko3a — mpoctedmmid
MOHOCaxXapu: 0COOEHHOCTH CTPOCHUSI MOJIEKYJbl, (PU3NUECKHE W XMMHUYECKHE CBOWMCTBA (B3aMMOJICHCTBHE C
runpokcugoM Meau(ll), okuciaenne aMMuauHbIM pacTBopoM okcuna cepedpa(l), BocctaHOBIeHHE, OpoKeHHUE
TIIOKO3bI), HAX0XKJIEHUE B MPHUPOJE, IPUMEHEHUE, Oronorudeckas poib. @orocunres. Opykro3a Kak U3oMep
TJIFOKO3BI.

Kpaxman u nemitronosza kak npupoiHblie nosnuMepbl. CTpoeHHME Kpaxmana M 1e/Ultosio3bl. Ddusndeckue u
XMMHYECKHE CBOMCTBA Kpaxmasia (FHIpoin3, KadeCTBEHHAs peakisi C HOAO0M).

DKCrepuMEHTaIbHbIE METO/Ibl U3YUYEHUS BEUIECTB U MX MPEBpAllleHUi: MpoBeAeHNE, HAOIIOACHHE U ONUCaHHe
JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIMPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX CIIUPTOB (OKUCIICHUE
staHoina okcuaoM Meau(ll)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJeHCTBUE TiuLepuHa ¢ ruapokcuaom meau(ll)),
aNpJeruaoB  (OKHCICHME aMMHauHbIM pacTBopoM okcuaa cepeopa(l) u  ruzppokcupom  meau(Il),
B3aMMOJICHCTBHE KpaxMmaja C HOJOM), MPOBEACHUE IMPAKTUYECKOW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBHI.

Pacuérturie 3amaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOIO BEIIECTBA HIIU
NPOAYKTa peaKkIUK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOIO U3 MCXOJHBIX BELIECTB UM MPOJLYKTOB
peaKIum).

AzoTconeprkane OpraHn4ecKue COeqMHEHNUS.

AMHHOKHCIIOTHI Kak aM(OTepHbIE OpraHMYecKue CcoequHeHus. Duznveckne M XHUMHUYECKHE CBOWCTBA
aMHHOKUCIIOT (Ha pUMepe MNIMIUHA). bronorndyeckoe 3HaueHne aMUHOKUCIIOT. [lenTu bl

benku xak npupogHble BHICOKOMOJIEKYISpHbIE coeluHeHus. [lepBuuHas, BTopuyHas U TPETHYHAsl CTPYKTypa
0enKoB. XUMHUECKUE CBOMCTBA OEJIKOB: TMAPOJIN3, J€HATypalts, KAUeCTBEHHbIC PEaKIM1 Ha OeJIKH.
OKCHEepUMEHTAIbHbIE METOJbl HM3YyYEHHUS BEIECTB M MX IMpeBpallleHuil: HaOJII0JeHHEe U  ONHCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB ITPU HArPEBAHUH, LIBETHBIC PEaKI[H OCJIKOB.
BricokoMoneKysipHble COEUHEHUS




OCHOBHBIC TOHSTHS XHMHHU BBICOKOMOJICKYISPHBIX COCJIMHCHUN: MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETCHb MOJIMMEPU3ALIUK, CPEAHSISI MOJEKyIsipHast Macca. OCHOBHBIE METO/bl CHHTE3a BHICOKOMOJICKYIISIPHBIX
COCIMHEHUH — TTOJTMMEPH3AIIHSI M TTOJIMKOHICHCAIIHS.

DKCHepUMEHTANIbHbIE METOAbl HW3yYeHHUs BEIIECTB M WX MPEBpAICHUH: O3HAKOMIIEHHE ¢ o00pasiaMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzamust MexXnpeaAMETHBIX CBSI3€H MPH U3YYEeHUU OpraHnyeckoil xumuu B 10 Kacce ocylmecTBIISIETCSA Yepe3
WCTIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U MOHSTHUMN, SBISIOMIUXCS CHCTEMHBIMH IS
OTJICTBHBIX MTPEJIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: SBJICHHUE, HAYYHBIA (DAaKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHATN3, CUHTE3,
KJaccu(puKanus, IepruoAHIHOCTh, HAOIOICHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszuka: MaTepus, YHEPIHs, Macca, aTOM, DJIEKTPOH, MOJIEKYJa, YPHEPreTHUECKUNH YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MUYESCKIE BETMUNHBI M €MHUIBI UX U3MEPEHUSI.

Buonorus: xnerka, opranuzm, 6uocdepa, 0OMEH BEIIeCTB B Opranusme, (poTocuHTe3, OMOIOTUYECKU aKTUBHEIC
BemecTBa (OSIKH, YIIIeBOIbI, JKUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOIUIHBO, PECYPCHI.

TexHONOTHsI: MHIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIC U
KOCMETHYECKHE MpernapaThl, MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckue OCHOBbI XUMUU

XUMHUYECKU 3JeMEHT. ATOM. SIApo aTroma, M30TOMbL. DJIEKTPOHHAs 000JO0YKA. DHEPreTUUYECKUe YpPOBHH,
MOJYypOBHHA. ATOMHBIC opOuTanmu, s-, P-, O0- smemeHThl. OCOOCHHOCTH pacIpeiesCHUs] SIIEKTPOHOB IO
opOUTaNAM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIECKTPOHHAS KOHPUTypalys aTOMOB.
[lepuoanueckuii 3axkoH u Ilepuoamnueckas cucrema xumuuyeckux saemeHToB JI. W. MenneneeBa. CBs3b
nepuoanydeckoro 3akoHa M Ilepuommueckoi cuctemsl xumuueckux snemeHToB [[. M. Menneneesa c
COBPEMEHHOI Teopuei CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB 0 TPYMNIaM M MeprofaM. 3HauUe€HHE MEePHOANYECKOro 3aKOHA
B Pa3BUTUH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKasl CBA3b. BHJIbI XUMUUECKOH CBS3M (KOBaJIEHTHAsl HEMOJIApHAs U MOJspHas,
WOHHAsl, MeTaJuInyecKas). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTopHelil). Bomoponnas cBsa3p. BaneHTHocTh. DnekTpooTpuuaTelbHOCTh. CTeneHb OkucieHus. VoHbI:
KaTUOHBI U aHUOHBI.

BemecTBa MONEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. [HIIBI
KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTAIINYECKOMN PEIIETKHU.

[lonsatne o nucnepcHblx cucTeMax. VICTUHHBIE M KOJIJIOMJOHBIE pacTBOpbel. MaccoBas 1oJis BelLIECTBa B
pacTBope.

Knaccudukanus Heopranuyeckux coeavHeHuid. HoMmeHKIIaTypa HEOpPraHMYeCKHX BeLIecTB. | eHeTuyeckas
CBSI3b HEOPraHUYECKUX BEUIECTB, IPUHAICIKANINX K Pa3IMYHBIM KJIACCAM.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKUX PEAKIUHA B HEOPraHUYECKOM M OPraHUYEeCKOH XUMUH.
3aKOH COXpaHEHMsI MAaCChI BEILIECTB, 3aKOH COXPAaHEHUS U NPEBPAILECHUS YHEPIUH TP XUMUYECKUX PEAKLUAX.
CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pPa3NWYHbIX (akTopoB. OOpaTHMble peakuu. XHUMHYECKOE
paBHOBecHe. PaKTOPBI, BIUAIOIMUE HA COCTOSTHUE XUMHUYeCKOro paBHoBecus. [Ipunuun Jle Hlarense.
OnexTponutnyeckas nuccorpanus. CuibHble U cradble 371eKTponauThl. Cpeaa BOAHBIX PAacTBOPOB BELIECTB:
KHCJIasi, HEUTpaJlbHAas, I1EJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKclepUMEHTAIbHbIE  METOJbl M3YYEHHUS BELIECTB M WX [PEeBpaLlCHUH: JEeMOHCTpauus TaOuil
«llepnoanueckas cucrema xumuieckux 3nemeHToB [{. . MenaeneeBa», n3ydeHue MOJIEIIEH KPUCTAITIMYECKUX
pelEToK, HAOM0eHHE M ONKCaHHE JIEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (Pa3floKEHHE NEepOKCcHIA
BOJAOpPOAA B MPUCYTCTBUU KaTalaU3aTopa, OIPEIACICHUE CpeAbl pPacTBOPOB BEIIECTB C IOMOUIBIO
YHHUBEPCAJIBHOTO HMHJMKATOpa, PEaKIMU HOHHOIO OOMEHa), MPOBEICHHE MpPaKTUYeCKoM paboThl «BiusHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIIID.



Pacuérnpie 3amaun.

Pacuérbl 1o ypaBHEHHAM XHMMHMYECKUX PEAKLUUN, B TOM YHUCIE TEPMOXUMHUYECKHE PACUYETBI, PaCUETHI C
HCTOJIb30BAHUEM TTOHATHS «MAacCOBasi 10JIs1 BEIIECTBAY.

Heoprannueckas xumus

Hewmetamnsl. [lonoxxenne HemeTtamioB B [leproanueckoi cucreme xumudeckux annemeHToB Jl. . MenneneeBa
1 0COOEHHOCTHU CTPOCHHUs aTOMOB. DU3HUeCKre CBOWCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u yriepoaa).

XUMUYECKUE CBOWCTBA BAXHEHUIIUX HEMETAJIOB (TAJIOTEHOB, CEphI, a30Ta, (hocdopa, yruepoaa U KpeMHUs) U
WX COCTMHEHUH (OKCHIOB, KUCIOPOCOIEPKAINUX KUCIOT, BOJOPOIHBIX COCTUHEHHI).

[IpuMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamnbl. [lonoxenne merannoB B [lepuonnueckoit cucteme xumuueckux sneMmeHtoB J[. M. MeHneneena.
Oco0eHHOCTH CTPOCHHSI AIEKTPOHHBIX 0001049eK aTOMOB MeTaioB. O0mmue pu3nyecKue CBOMCTBa METAILIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH PsiJ HAIPSIKEHUH METAIIOB.

XUMHUYECKUE CBOMCTBA BaXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJblMi, MAarHUW, aTIOMUHUNA, ITUHK, XPOM,
JKeJe30, Me/ib) U UX COeIMHEHUH.

O61mue criocoObl MOMy4YeHHs MeTauIoB. [IpruMeHeHre MeTalIoB B OBITY U TEXHUKE.

ODKCIIEpUMEHTAJIbHbIE METO/bl M3yYEHHUs BEUIECTB M MX NPEBpAIICHUI: M3ydyeHHE KoJuleKuuu «Metamisl u
CIUIaBbI», OOpa3llOB HEMETAJJIOB, pEHICHUE HSKCIEPUMEHTAJIbHBIX 3aJay, HaOJI0JICHHEe U OINHCaHUe
JEMOHCTPAIIMOHHBIX U TJAOOPATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCH 1A AIIOMUHUS C PACTBOPAMH KHCIIOT
U 1IeJI0YEeH, KaUeCTBEHHBIE PEaKI[MU Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3a1aumn.

Pacu€Tpl Macchl BemiecTBa WM O0BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY
OJIHOTO U3 YYacTBYIOIIUX B PEaKLMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTOB
pPEaKLHH, ECIIH OJTHO U3 BEWIECTB UMEET MPUMECH.

XUMUS U )KU3HD

Poms xummum B 00eCnedeHUHM HKOJOTHYECKOW, HSHEPreTHYECKOH W MHUIIEeBOH O€30MacHOCTH, pa3BUTHH
MeauuuHbl. [IoHsATHE 0 HAYYHBIX METOAAaX NMO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBneHust 00 OOMIMX HAYYIHBIX MPUHIIMITAX TPOMBIIUICHHOTO TOTYICHHS BAXKHCHIITUX BEIIECTB.

UenoBek B MHpE BELIECTB U MATEPUATIOB: BAXKHEWIIME CTPOUTEIbHBIE MaTEpHalbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpaCKu, CTEKJIO, KepamMuKa, MaTepualbl IS 3JIEKTPOHUKH, HAHOMATEpHUAJIbl, OPTAaHUYECKUE U
MUHEpPAIbHBIEC YI0OpEHUsI.

XuMusi ¥ 3JI0pOBhE YEJIOBEKA: MPaBHJIa WCIIOIB30BaHUS JIEKAPCTBEHHBIX MPEMAapaToB, MpaBHiia OE30MaCHOTO
WCIIOJIb30BaHUs MIPETMapaToB OBITOBOM XUMUH B MIOBCEHEBHOM KU3HU.

MexpeamMeTHbIE CBSI3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€M MpH H3ydeHHH OOmed u HeopraHudeckod xumuu B 11 Kiacce
OCYIIECTBIISIETCSA dYepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU J1JIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IMKJIA.

OO0mme ecTeCTBeHHO-HAyYHbIE TOHATHS: HAYYHBIM (akKT, THUNOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KiaccuuKaius, NepUoANIHOCTD, HAOIOICHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHNUE, SIBICHHE.

®usuka: marepus, HEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEWTPOH, MOH, H30TOI, PaJUOAKTUBHOCTH,
MOJIEKYJa, YHEPTreTUYECKH YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, (pr3nvecKue
BEJIMYMHBI U €JUHULIBI X U3MEPEHMUSI, CKOPOCTb.

Buonorus: kineTka, opraHu3M, SKocucTema, ouocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, OOMEH BEIIECTB
B OpraHu3Me.

I'eorpadust: MuHEpAITBI, TOPHBIE TIOPOIBI, TTOJIE3HBIE UCKOTIAEMBbIE, TOTUTHBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIypIrHsi, MPOU3BOACTBO CTPOUTEIBHBIX MATEPUAIIOB,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOJICTBO, IMUIIEBAsi MPOMBIINUIICHHOCTh, (hapMalleBTHUYECKass MPOMBIIUICHHOCTD,
MPOU3BOACTBO KOCMETHYECKHUX IPEnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJOB, 3JIEKTPOHHAs
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBI 110 XUMHUHN HA BA30OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOYYAIOUIUMUCS MPOrpaMM CPETHETO
obmrero oOpazoBaHusi (JIMUHOCTHBIM, METAIIPEAMETHBIM M TIPEAMETHBIM). HaydHO-MeTOIMUeCKOM OCHOBOM ISt
pa3paboTKU IUIAHUPYEMBIX PE3yIbTATOB OCBOCHHUS MPOTPaMM CpEIHEro OO0IIero oOpa3oBaHUs SIBISIETCS
CHUCTEMHO-/ICSITEIbHOCTHBIN TIOJIXOI.

B cooTBeTCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOJX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS
npeaMeTa «XUMUs» Ha YPOBHE CpeTHEro o0IIero 00pa3oBaHus BbIICTIEHBI CIEIYIOIINE COCTABISIONINE!
OCO3HaHUE OOYYAIOIIMMUCS POCCHUICKON TIpaxxAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPeIeTICHHIO;

HaJM4re MOTHUBAIIUU K 00YUEHUIO;

LleJIeHANpaBJIeHHOE PAa3BUTHE BHYTPEHHHUX YOEXKJACHMH JMYHOCTHM Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH H
HCTOPUYECKUX TPAIUIIK 6a30BOM HAYKH XUMUM;

TOTOBHOCTh U CHOCOOHOCTh OOYYaromMXCSi PYKOBOJCTBOBaThCS B CBOEH JESATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMHU, MIPUCYIIIUMU IEJIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHHS,

HAJIMYUE TMPABOCO3HAHUS IKOJIOTUYECKOW KYNIbTYpbl U CHOCOOHOCTH CTaBUTh LU U CTPOUTH KU3IHECHHBIC
TUTaHbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMUS» TOCTUTAIOTCS B €IUHCTBE YUeOHOM U BOCITUTATENLHOM
NEATeIbHOCTH B COOTBETCTBUUM C TYMAaHHCTHUYECKUMH, COLMOKYIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSMU W HJeajaMU POCCHICKOr0 Tpa)KAAaHCKOrOo OOIeCTBa, NMPUHATHIMH B OOIIECTBE HOpPMaMu U
NpaBWJIaMU TIOBEJICHHUS, CHOCOOCTBYIOIIMMHE IPOIIECCaM CaMOTIO3HAHUS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O00YYAIOIIHXCS.

JIN9HOCTHBIE  PE3yJbTaTBl OCBOCHUS TMpeamera «XHMHS» OTPa¥aroT C(HOPMHUPOBAHHOCTH  OIIBITA
MO3HABATENIbHON M TMPaKTUYECKOW NEATEIbHOCTH OOYy4aloUIMXCsA MO pealu3aluyl MNPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpask1aHCKOr0 BOCIIMTAHMUSL:

OCO3HAHHS OOYJAIONIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTCH, YBOXKCHHS K 3aKOHY U
MIPABOIOPSAIKY;

MPEACTABICHUS O COMAIBHBIX HOPMaX M MpaBUjIaX MEKIMIYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITENLHOCTHU MPH CO3/IaHUU YIEOHBIX MMPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEJIBHBIX 3a]1a4, BBIMOTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY W apryMEHTbl APYTUX MpH aHalu3e
Pa3JIMYHBIX BUJIOB YU€OHOH JCATEIHHOCTH,

2) NaTpUOTHYECKOTO BOCIIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACJICNI0 OT€UECTBEHHOW XUMUU;

YBa)KEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHUECKOTO MPUMEHEHHUSI XUMUHU, OCO3HAHUS TOTO,
YTO JOCTHXKEHUS HAyKH €CTb pe3yjibTaT JJIUTENbHBIX HAOIIOACHUN, KPOMOTIMBBIX SKCHEPUMEHTATbHbBIX
MIOMCKOB, MMOCTOSIHHOTO TPYy/ia YYEHBIX U MMPAKTUKOB;

HMHTEpeca W MO3HABaTEJIbHBIX MOTHBOB B IMOJYYEHUH M IOCIEAYIOIIEM aHaiu3e MHPOpPMAIUH O MepeloBbIX
JOCTHKEHHUSAX COBPEMEHHOM OTEUYECTBEHHOW XUMHH;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallUd, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSIMH, W TMPUHUMATh OCO3HAHHBIC
pelIeHusl, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJICHNUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX
HOPM U OCO3HAHHUE TMOCJEICTBUI 3TUX MOCTYIIKOB;

4) hbopmupoBaHUS KyIbTYPHI 310POBbS:

MOHUMAaHUS ITICHHOCTEH 3J0pOBOTO M 0€30MacHOro o0pasza KHW3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (DM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroIeHus IpaBriI 0€30MacHOro OOpalIeHHsl C BEIIECTBAMH B OBITY, IMOBCEIHEBHOW JKU3HU U B TPYIOBOH
NeSITENbHOCTH;



MMOHMMAaHMs IIEHHOCTH NPAaBWJ HWHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO O€30MacHOr0 MOBEJEHUS B CHUTYyalUsX,
YIPOXKAOLIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHUS MOCJIEACTBUM U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jis, HAPKOTUKOB, KypeHus);
5) TpyZ1OBOr0O BOCIIUTAHUS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEAOBATEIBCKON NESITEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4acCTHE B PELICHUM MPAKTHUECKUX 3a/1ay COLMAIBHONM HANPABIEHHOCTH (B paMKax
CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHUIO Mpodeccuil pa3InyHOro pojaa, B TOM YHCII€ Ha OCHOBE NMPUMEHEHUS
MIPEIMETHBIX 3HaHUH 110 XUMUH;

YB&)KEHHUS K TPYLY, JTIOASIM TPyJa U pe3ysbTaTaM TPYAOBOM NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHON TpaeKTopuu obOpazoBaHMs, Oyaymiedl mpodeccuu u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMHHU,
WHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) KOJIOTrMYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 11eJ1IecO00Pa3HOro OTHOLICHUS K PUPO/IE, KaK UICTOUHUKY CYIIECTBOBAHHS KU3HHU Ha 3eMiie;
IOHUMAaHMA TJI00aJBHOIO XapakTepa HKOJOIMYECKUX Mpo0JieM, BIMSHUS SKOHOMHUYECKMX MPOIECCOB Ha
COCTOSIHHE IPUPOJIHON U COLIMAIIBHOM CPEJIbL;

OCO3HaHMsI HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTMKEHUH XUMHM JUI PELICHHsS BONPOCOB PaIOHAJIBHOTO
IIPUPOAOIIOIb30BAHMS;

AKTUBHOTO HENPUATHA JCWCTBUM, NPHUHOCSAIIMX BpeJ OKPY)KaOIIeld MPUPOAHOM Cpene, YMEHHs
IPOrHO3MPOBAaTh  HEOJIArONpUSATHBIE 3KOJOTMYECKUE IIOCIEJCTBUS  NPEANPUHUMAEMBIX JEHCTBUH U
IIpeOTBpalaTh UX;

HaJIU4Msl PA3BUTOIO SKOJIOTMYECKOIO MBIIIICHUSA, OKOJOTMYECKOW KYJIbTYpPBI, OIBITA JEATEIBHOCTH
9KOJIOTMYECKON HAIpaBJIEHHOCTH, YMEHUsI PYKOBOJICTBOBATHCA MMM B MIO3HABATEJIBHOM, KOMMYHUKAaTUBHOU U
COLMAIbHOW MPAKTHUKE, CIIOCOOHOCTH W YMEHHSI aKTUBHO MTPOTHBOCTOSATH HICOJIOTHH XeMo(hoOuu;

7) LUEHHOCTU HAYYHOI'O MTO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DAa3BUTUS HAayKu U
00I11eCTBEHHOM MPaKTUKY;

MMOHUMAaHMs CeNN(UKNA XUMHAU KaK HAYKH, OCO3HAHMSA €€ poid B (JOPMHPOBAHWUHU PALMOHAIBHOTO HAYYHOTO
MBIIUICHHSI, CO3[JaHUM LIEJIOCTHOTO NPEACTaBICHUS 00 OKPYXKAIOLEM MHpE KaK O €JUHCTBE IMPHUPOIbl U
YyeJIoBEeKa, B IIO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH U pELIEHUH MpOoOJeM COXpPaHEHUS IPUPOJIHOTO
paBHOBECHS;

yOexkAEHHOCTH B 0OCOOOM 3HAUYMMOCTH XMMMU I COBPEMEHHOM LMBMIM3aLMU: B €€ T'yMaHHCTHYECKOH
HaIpaBJICHHOCTU W BaXXHOH POJIM B CO3JIaHUM HOBOW 0a3bl MaTepHaIbHOM KYJIBTYphl, PEIICHUH II100aTbHBIX
npo0JieM YCTOMYMBOTO pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUILEBON M 3KOJIOrHYECKOn
0€30MIaCHOCTH, B PAa3BUTUU MEAMLMHBI, OOECHEUEHUM YCJIOBHM YCHEIIHOTO TpyJda U SKOJIOTHYECKH
KOM(DOPTHOM KU3HU Ka)KAO0r0 WieHa O0IIeCTBa;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTH: IIOHMMAaHUs CYIHOCTM METOAOB II03HAHMS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTU HUCIOJIb30BATh M1OJy4aeMble 3HAHUS I aHAIN3a U OOBSICHEHUS SBICHUN
OKPY’KAaIOIIETO MUPAa U MPOMCXOIAIIMX B HEM M3MEHEHHH, yMEHHs JejaTb 0OOCHOBAHHBIC 3aKIIOUEHHS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MTOJYyYEHUs] JOCTOBEPHBIX BbIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BAaTh XMMUYECKHE 3HAHUS JUI pEIIeHHs MpoOJieM B pealbHBIX
KU3HEHHBIX CUTYalVsIX;

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIBCKOMN NESATEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEphIBHOMY OOPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY HOJIYYEHHUIO
HOBBIX 3HAHHI IO XUMUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSMHU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3jInUHbIX cepax MpohecCHOHATBHOMN 1eATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4yeOHOro mnpeamera «XHMHsS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIIOYAIOT:

3HAYMMBbIC 1 (POPMUPOBAHUS MHUPOBO33PCHHUS OOYUAIOMIMXCS MEKTUCIMILTUHAPHBIE (MEXKIIPESIMETHBIC)
oOlLIeHay4YHbIE MOHSTHUS, OTPAXKAIOUIME IEJIOCTHOCTh HAyYHOW KapTUHbI MHUpa M CHEUU(PUKY METO/I0B



MO3HAHWS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, YHEPT s, SIBIICHHUE, MTPOIlecC, CHCTEMa,
Hay4yHbld (aKT, MPHUHIMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIO/ICHNUE,
M3MEpeHue, SKCIIEPUMEHT U Jpyrue);

yYHHUBEpCcaabHbIe yueOHbIE NeHCTBUS (TI03HaBaTEeIbHbIe, KOMMYHUKATHBHBIE, PETYISTUBHBIC), 00€CTIEUNBAIOIIIEC
(hopmupoBanue yHKITMOHATBHONW TPAMOTHOCTH U COIIMAIBHON KOMITETCHIIMH 00y4YarOIINXCS,

CHOCOOHOCTh O0YYAIOLIMXCS MCIOJIb30BaTh OCBOCHHBIE MEKIMCLIUIUIMHAPHBIE, MUPOBO33pEHUYECKHUE 3HAHUS U
YHUBEpCaIbHbIC Y4eOHbBIC JCHCTBUS B IO3HABATEILHOM U COITMATILHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yiabTaThl OTPaKarOT OBJAJCHHE YHHBEPCAJIbHBIMH YyUE€OHBIMU [O3HABATEIHHBIMH,
KOMMYHHKATHBHBIMU U PETYJISITUBHBIMHA JCHCTBUSIMHU.

OBnaneHne yHUBEPCAIBHBIMHU Y4eOHBIMI MO3HABATEIILHBIMU JICHCTBUSIMH:

1) 6a30BbIe JTOTHYECKUE JCHCTBUS:

CaMOCTOATENIEHO (HOPMYIHPOBATH M aKTYyaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeeIIATh LIEIN ACSITeNIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTH PE3YNbTaThI
JESITEIBHOCTH C MTOCTABIICHHBIMH TEJISIMU;

WCIIOJIb30BaTh NMPU OCBOCHUHU 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIIEISITh XapaKTEepHbIE MPU3HAKU
MOHATHA M yCTAaHABIMBATh WX B3aHMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIME MOHATUS s OOBSICHEHUS
OTJIEbHBIX (DAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU JJIS KIIACCU(DUKAIIMH BEIIECTB M XUMHUYCCKIX PEaKIIHIA;

yCTaHABIUBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUaeMbIMU SIBJICHUSIMH;

CTPOWTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IETyKTUBHEIE, 10 aHAJIOTHH), BBISIBIIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHSI B pACCMATPUBAEMBIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJBI M 3aKIIOUCHHUS;

OpPUMEHATh B TpoIlecce TMO3HAHUS, MHCIONb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) dJIeMEHTa, XUMHUYecKas popmya,
ypaBHEHHE XUMHYECKOW pEaKIUu — IpHU pEIIeHUH Y4YeOHBIX ITO3HABATENFHBIX M MPAKTUYECKHUX 33734,
NPUMEHATh Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BEIIECTB M XUMUYECKUX PEaKIUil.

2) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEAKIINH;

dbopMynupoBaTh LEeTM M 33Ja4d HUCCIENOBAaHUS, HCIOJIB30BaTh TIOCTABICHHbIE M CaMOCTOATEIHHO
chopMyIHpOBaHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS M OCHOBBI ISl (DOPMUPOBAHUS THITOTE3BI TIO
POBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITENIFHOTO TUIAHHUPOBAHWS M TPOBEACHUS YYCHHYECKHX OKCIIEPHMEHTOB,
COBEpILEHCTBOBATh YMEHHs HAOJII0AATh 32 XOJIOM MPOLIECCca, CAMOCTOSITEIbHO IPOrHO3UPOBATH €T0 pE3yibTaT,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEIOBAHUSA,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOIEIAHHON padoTe;

MpHOOPETATh OMBIT YYCHHYECKOW MCCIIEIOBATEIbCKON U TIPOCKTHOM JEATEIBHOCTH, MIPOSBISITh CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUS MPAKTUYECKHUX 3a]a4, MIPUMEHEHHIO PAa3INYHBIX
METOIOB TIO3HAHUSI.

3) pabora ¢ uHpopManueil:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OpMALMU (Hay4HO-TIOMYJSpHAs JIUTEpAaTypa XUMHUYECKOTO
coJiep>KaHus, CIIPAaBOYHbIE MTOCOOUs, pecypchl MIHTepHETa), aHaTM3UPOBaTh HHPOPMAIIMIO PA3TUYHBIX BUAOB U
(dhopM mpesicTaBIeHUSI, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTHBOPEUYUBOCTD;

(¢bopMynupoBaTh 3ampochl M TPHUMEHATH pa3IUYHBIE METOJIbI TpHU TOUCKE Hu oTOope uH(MOpPMALNH,
HEOOXOUMOM I BBHITIOTHEHHS YUeOHBIX 3a/1a4 ONpeeIEHHOTO THIIA;

npUOOpeTaTh OIBIT HCIOJNB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH W Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (OpMy TpeACTaBIeHHS HWHPOpMAaUUU (CXEMBbl, TpaduKH,
JUarpamMmbl, TaOIUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEJICTBA NMPH paboOTe ¢ XUMHYECKOW MH(POpPMAaNuel: MPUMEHATH
MeXMpeaMeTHble ((u3nueckue W MaTeMaTHYeCcKHe) 3HaKh M CHUMBOJIBI, (opmynbl, abOpeBHUATYPHI,
HOMEHKJIATYpY;

UCIIONIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISIATHOCTH.

OBaseHne yHUBEPCATBHBIMU KOMMYHHUKATUBHBIMH JICHCTBUSMU

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMbI B XOJI€ JUAJOra W/WHM ITUCKYCCHH, BBHICKA3bIBATh HJICH,
(hopMyIHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS TPETIOKESHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIMEH PE3yJIbTaTOB MO3HABATEIBHON JACATEIHLHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHUKAMHU IPHU BBIOJHEHUN XHUMHUYECKOrO JKCIHEPUMEHTa, NMPAKTHUECKOH paboThl 1O
WCCIIEZIOBAaHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, PeaM3alud YIeOHOTO MPOEeKTa U (HOPMYIUPOBATH BHIBOJBI 11O
pe3ynbraTtaM TPOBEAEHHBIX HCCIEIOBAaHUI MyTEM COTJIACOBAHUS TO3HMIMHA B XOJE€ OOCYXKICHHUS U OOMEeHa
MHEHHSIMU.

OBnazieHrue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSAMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO IO3HABATEIbHYIO JIE€ATEIbHOCTD, ONpeaess e€ Uelu U
3a/1a4¥l, KOHTPOJIUPOBATH U 0 MEPEe HEOOXOIUMOCTH KOPPEKTHPOBATH MpeJiaraeMblii alTOPUTM ACUCTBUN TIPH
BBITIOJITHCHUH YUEOHBIX U UCCIIEIOBATEIBCKUX 3aJ1a4, BEIOMpATh HanOoiee 3PGEeKTUBHBIN CIOCO0 UX PEIIECHUs C
y4€TOM MOJIYYEHHUS] HOBBIX 3HAHUI O BEIIECTBaX U XUMUYECKUX PEaKLIUIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH JESITETLHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUNA O XWMHYECKOW COCTABISIOIIEH €CTECTBEHHO-HAYyYHON KapTUHBI MHpa,
PO XUMHUU B TO3HAHUM SBJICHUN NPUPOABI, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JHYHOCTH, €€
(YHKIMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOHN /sl pEIIeHHs TMPaKTHYECKUX 3aJad M IKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpese;

BJIa/ICHUE CHCTEMOM XMMMUYECKUX 3HAaHMHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME MOHATUS (XMMHYECKHUM
9JIEeMEHT, aToM, OJJIEKTpOHHas 000J0YKa aroma, MOJIEKyNla, BaJlEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
XHUMHYECKast CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTasi U COKpaII€HHast), MOJIb, MOJISIpHASI Macca, MOJISIPHBIH
00BEM, YrIepoaHbli CKeNeT, PyHKIMOHANbHAS TPYIINa, paauKal, H30Mepus, U30MepPbl, TOMOJIOTHYECKHI psij,
TOMOJIOTH, YIJIEBOJAOPOJbI, KHCIOPOA M a30TCOAEpXkAIlUe COEIMHEHUS, MOHOMED, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCUHEHMSI); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPTraHMYECKHX BEIIECTB A.
M. ByrnepoBa, 3aKOH COXpaHEHHMs] MacChl BEIICCTB); 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN SI3BIK XUMUU;
MHUPOBO33pEHYECKUE 3HAHUs, JIEKAIlFe B OCHOBE MOHMMAHUSA MPUYMHHOCTU U CUCTEMHOCTH XHUMHUYECKHX
SIBTICHUH, (DaKTOJIOTUYECKHE CBEACHUS O CBOWCTBAaX, COCTaBE, MOJTYYEHHH M O€30MacHOM HCIOJIh30BAHUHU
BRXHEHIIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEITHHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHMH BBISIBIATH XapaKT€pHbIE NMPU3HAKU MOHSTHM, yCTaHABIMBaThb MX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATHS NPU ONMCAHUU COCTaBa, CTPOCHUS M MPEBPALLEHUN OPraHUYECKUX
COCTMHEHUH;

c(OpPMUPOBAHHOCTh YMEHUU HCMOJIH30BATh XMUMHUECKYIO CHMBOJHMKY JJII COCTAaBICHHUS MOJICKYJSPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM) (OpMysl OpPraHMYECKHUX BEIIECTB M YpPAaBHEHUH XHUMUYECKUX
peaKkluii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB JJI1 WJUIIOCTPALMH WX XUMHUYECKOrO0 M
MIPOCTPAHCTBEHHOT'O CTPOCHHMSI;

c(OpPMUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAAJIC)KHOCTh M3YUYCHHBIX OpPTraHMYECKUX BEIIECTB IO UX
COCTaBy U CTPOCHHIO K OMNpeneiaEHHOMY KIacCy/Tpynne CoeAuHeHUH (YIrJeBOAOPOIbl, KHUCIOPOJ H
a30TCOJEpPIKAIME  COECOUHEHMS, BBICOKOMOJIEKYJIIDHBIE  COEIMHEHUs), JaBaTb MM  Ha3BaHWs 110
cucreMatnueckoir HoMmeHkmarype (IUPAC), a Takke mNpuUBOAUTH TpHUBUAIbHBIC HA3BAaHUA OTIEIBHBIX
OpPTaHWYECKHUX BEUIECTB (ITWJICH, MPOMWICH, alleTUJICH, dTUJICHIJINKOIb, TIUIEpUH, (eHol, (Gopmampaerus,
aleTalbJer U, MypaBbiHAas KUCJIOTA, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
GbpyKTO3a, Kpaxmail, IeJuIio03a, TITUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS OMPENETATh BUABl XUMHUUECKON CBA3U B OPraHUYECKUX COCAMHEHUAX (OJUHApPHBIE
Y KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHSI TMPUMEHSTH TOJOXKEHHUSI TEOPUU CTPOCHHsSI OpraHMYecKuX BemectB A. M.
BytnepoBa misi 00BsICHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHUS
MAaccChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE W XHMHUYECKHE CBOICTBa
TUNIUYHBIX MPEACTABUTENCH Pa3IUYHBIX KIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, HTHUJICH, MPOIHIIEH,
aneTwiieH, Oyraauen-1,3, metunOyranues-1,3, 6€H301, METaHOJ, 3TAHOJI, STHJICHIJIUKOJb, TIUIEPUH, (HEHOT,
aleTalbJer U/, MypaBbHHAsI U YKCYCHAsl KUCJIOTHI, TIIOKO3a, KpaxMall, IeJITI003a, aMUHOYKCYCHAsI KUCIIOTa),



WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN C
HCIOJIB30BAHUEM CTPYKTYPHBIX (POPMYI;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKU YTIEBOJOPOIAHOIO ChIpbs (He(pTh, MPUPOAHBII Ta3,
yToJIb), CHOCOOBI UX NEepepadOTKU U MPaKTHYECKOe MPUMEHEHHE POIYKTOB MepepaboTKy;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCIEHUS IO XMMHYECKUM YypaBHEHUSIM (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOT0 BELIECTBA MJIM MPOJYKTa PEAKLMH M0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(OPMHPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX METOAAaX HAY4YHOTO IO3HAHUS,
WCIIOJIb3YEMBIX B XUMHUHU TpPU M3YyYEHUU BEIIECTB M XUMHUYECKUX SBICHUHN (HaOioleHue, HU3MEpEeHUE,
9KCIIEPUMEHT, MOJEIMPOBAHUE), UCNOIb30BaTh CUCTEMHbBIE XMMHUECKHE 3HAHMS IS NPHUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMECHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHH COONIONATh MpaBHJa IOJB30BAHUS XUMHUYECKOW MOCYNOM W J1abopaToOpHBIM
o0opyIoBaHHEM, a TakkKe IpaBuia OOpalleHUs C BEIIECTBAMM B COOTBETCTBHMM C MHCTPYKIHUSAMH IO
BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBAaTh M  BBIMOJHATh XUMHUYECKHMH OSKCIEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BELIECTB IIPU HArpeBaHUM, IIOJYyYEHHUE HTWICHA U HU3Y4CHHE €ro CBOWCTB, KaueCTBCHHBIC
peakiy OpraHWYEeCKHX BEIECTB, JACHATypauus OEJIKOB IpU HArpeBaHWM, LIBETHbIE peakLUuu OENKOB) B
COOTBETCTBUM C IpaBUJIaMU TEXHUKHM O€30MACHOCTH MNpU OOpallleHHH C BELIECTBAMU M J1abOpaTOPHBIM
000pyJOBaHUEM, MPEJICTABIATh PE3yAbTaThl XUMHMYECKOIO HKCHEpUMEHTAa B (OpMe 3alluCH ypaBHEHMMH
COOTBETCTBYIOLINX peakuuii 1 (OpMyTHUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTb YMEHHH KPUTHUUECKH aHATU3UPOBATH XUMUYECKYIO HH(OPMAIHIO, T0JIy4aeMyl0 U3 pPa3HbIX
HCTOYHHUKOB (CpeICTBa MAacCOBOM nHpopmarmu, IHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiIa 3KOJIOIMYECKH IIe1eCO00pa3HOro MOBEIEHHUs B OBITY U
TPYIOBOM JEATENBHOCTH B LEJSAX COXPAHEHHUS CBOETrO 3JI0POBbS M OKPYXKAIOMIEH MPUPOIHOM CpEIbI,
OCO3HABaTh OMACHOCTb BO3/IEUCTBUS Ha JKUBBIE OPraHU3MBI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cmbicn nokazatens [IJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBIICHHS U MPEAOTBPAILEHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl O0yYaroIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbS: YMEHHE IMPUMEHATH 3HAHUS 00 OCHOBHBIX
JOCTYIIHBIX METO/IaX MO3HAHMS BEILIECTB U XUMUYECKHUX SIBJICHUM;

JUIA  CIETBIX W CIa0OBHIMIIMX OOYYAIOIIUXCSA: YMEHHE WCIONb30BaTh PEIbe(HO-TOUCUHYIO CHUCTEMY
ob6o3nauenwuii JI. bpaiins nms 3anucu XuMu4eckux GopMyIL.

11 KUIIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHHUS Kypca «O01as 1 HeopraHudeckass XUMUs OTPaKaroT:
c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XMMHYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAY4YHON KapTHUHBI MHpAa,
pOIM XUMHUHM B TO3HAaHUM SIBIEHUH OPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOJMMOHN Ui peLIeHUs MPaKTHYEeCKHX 3a/Jad U HSKOJIOIHMYECKH
000CHOBAaHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO U IPUPOAHON Cpese;

BJIaJICHHME CHCTEMOM XMMMYECKMX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATaroUIMe MOHATHA (XMMHYECKHH
9JIEMEHT, aTOM, U30TOII, S-, P-, 0- AJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH, MOJIEKYJA, MOJIb, MOJISIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKMCIEHMS, XMMHUYECKas CBsA3b (KOBAJCHTHas, HOHHasd,
METaJNINYeCKasi, BOJOPOJHAs), KpUCTANIMYECKass pemérka, TUIbl XMMHUYECKUX peakLUui, pacTBop,
JNIEKTPOJIUTBI, HEJIEKTPOJUTHI, DJIEKTPOIUTHYECKAss AUCCOLUALMS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMM, XMMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHbI (TEOpPHUS BJIEKTPOIUTHUECKOMN
aucconpanuu, nepuonudeckuil 3axkon JI. WM. MeHpeneeBa, 3aKOH COXpPaHEHHMs MAacChl BELIECTB, 3aKOH
COXpaHEHMs M IMPEBPALLEHUS] SHEPTUU MIPU XUMHUUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUs, JIEKallMe B OCHOBE IIOHMMAHMA IPUYUHHOCTH U CHCTEMHOCTH
XAMHAYECKHX SBJICHUH, (DakToIOrn4eckue CBENEHHs O CBOMCTBAaX, COCTaBe, IMOJNy4YeHHMH U 0e30macHOM
UCIIOJIb30BaHUM BAKHEHIINX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTUYECKOH J1eTEIbHOCTH YEJIOBEKa;
c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€pHbIE NMPU3HAKM MOHATHUN, YCTaHABJIMBATh MX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS [IPU ONIMCAHUK HEOPraHUYECKHX BEIIECTB U X IIPEBPALCHU;
c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBiI€HHsI (OpMYJ BEIIECTB U
ypaBHEHUH XMMHYECKMX peakiui, cucrematnyeckyto HoMmeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHMSA



OTJICJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIA ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raiméHas u3BeCTh, HeraméHas
W3BECTh, TUTHEBASI COJIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENENsATh BaJCHTHOCTh M CTENECHb OKHUCICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSX Pa3IU4YHOrO0 COCTaBa, BHUJI XHUMHUYECKOW CBsI3M (KOBAJICHTHAs, HWOHHAs, MeTaJuIMuecKas,
BOJIOPOHAsI) B COCAMHEHHUSX, THUI KPHUCTAUIMYECKOW PEMIETKH KOHKPETHOTO BeIecTBa (aToMHas,
MOJIEKYJISIpHAsl, HWOHHAs, METaJUIMYEeCcKas), XapakTep Cpeabl B BOJHBIX pPacTBOpax HEOPTraHUYECKHUX
COCITMHEHUH;

c(OpMUPOBAHHOCTh YMEHHUU YCTaHABIMBATh MPHUHAJJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB MO MX COCTaBy K
OTIpeNIeNIEHHOMY KJIacCy/Tpymre COeAMHEHW (TPOCThIE BEIIECTBA — METaUIbl W HEMETaJUTbl, OKCHJIBI,
OCHOBaHUSI, KUCIOTHI, aM()OTEPHBIE TUAPOKCHUJIBI, COIH);

c(hOopMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH mepuoaudeckoro 3akoHa JI. WM. MenxgeneeBa wu
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONTYI0, OOBSICHUTEIHHYIO U TIPOTHOCTUYECKYIO (PYHKIIHU;
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX AJIEMEHTOB 1—4
nepuoioB [lepuoguueckoit cucteMsl Xumuyeckux anemMeHToB . . MenneneeBa, HCNIONb3ysl MOHATHS «S-, P-,
d-37eKTpOHHbBIE OpOHMTANNY», «IHEPTETHYECKHE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHMM Mo mepuojaM u rpynnam llepuoanydeckoil cUCTEMbl XUMUYECKHUX
snemenToB 1. . Menpneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOHMCTBA HEOPTAHWYECKHX
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETHUECKOU CBSI3U MEXAY HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKITUI;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMHUUECKHE PEAKIUHU MO PAa3IMYHBIM IpU3HAKaM (YHCITY U
COCTaBY pearupyroIyx BeIEeCTB, TETIOBOMY dP(EKTy peaKIiu, H3MECHEHHUIO CTCTICHEe OKUCIICHHS YJIEMEHTOB,
00paTUMOCTH peaKlUy, YIaCTHIO KaTallu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHUS pPEaKIMi Pa3IMYHBIX THIIOB, IOJHBIE W COKPAIICHHEIC
yYpaBHEHUS PEaKIil HFOHHOTO OOMEHa, YUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUN UIYT 0 KOHIIA;
c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAWTH PEAKIMH, TMOATBEPKIAIONINE KauyeCTBEHHBIH COCTaB pPa3IUYHBIX
HEOPraHUYECKUX BEIIECTB, PACIO3HABaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPTraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh ~ YMEHHUH  pacKphIBaThb CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUil
MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO 0ajaHca 3THX PeaKInii;

c(OpPMUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOW peakuud OT pa3IudHbIX
(bakTOpOB; XapakKTEp CMEIICHHWS XWMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUS
(mpunnun Jle Hlatensbe);

c(hOopMUPOBAHHOCTh YMEHHM XapaKTEPHU30BATh XUMUUYECKHE MPOIIECCHI, JIEKAINE B OCHOBE MPOMBIIIJICHHOTO
MOJIYUYEHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEICTaBICHUN 00 OOIIMX HAYYHBIX
MIPUHITUIIAX ¥ KOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUUCIICHHSI C UCIIOJIb30BAHUEM MOHSITHS «MAacCcOBast JI0JIsl BELIECTBA B
pactBope», O0BEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BhEMA ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM OO0BEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
TEIUIOBOTO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl BELIECTB, NMPEBPAILEHUS U COXPAaHEHUS
SHEPIuuy;

c(OpMUPOBAHHOCTh YMEHHUI COONIIOAATh MpaBWiIa IOJIb30BAHUA XUMHUYECKOW MNOCYAOW U J1abopaTOPHBIM
o0opy/moBaHHEM, a TakKe NpaBWia OOpAaIIEHUS C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU TIO
BBITMOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJHATH XUMHUECKHA SKCTICPUMEHT (pa3sIoKeHHE MEPOKCHIA
BOJAOpPOJA B MPUCYTCTBUU KaTalM3aToOpa, OIPEIECICHUE Cpeabl pacTBOPOB BEHIECTB C IOMOIIBIO
YHHUBEPCATHLHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIMH, PEaKIIHH
MOHHOTO OOMEHa, KaueCTBEHHBIE peaKIMK Ha Cyiab(aT-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHUS,
pelieHne SKCIEPUMEHTANIBHBIX 3a/1a4 1o TemaM «Metamwie» u «HemeTamb») B COOTBETCTBUH C MPaBUIIaMU
TEXHUKH O€30MacHOCTU TpU OOpallleHHH C BEIIECTBAMU M JaOOPaTOpPHBIM O0OPYIOBaHHEM, MPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (OpME 3amuch ypPaBHEHHM COOTBETCTBYIOIIMX pEaKIUd U
(hopMynHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHUYCCKN aHATH3UPOBATH XUMUICCKYIO HH(POPMAIIHIO, TIOTYyIaeMyIO U3 Pa3HBIX
UCTOYHHUKOB (CpeICTBa MacCOBOM KOMMYHHKAINH, HTEpHET U IPYrux);



c(hOpMUPOBAHHOCTh YMEHHM COONIOAATh TMpaBUjIa SKOJOTMUYECKH IeJIeCOO00pPa3HOTO TOBEACHHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUsS CBOECTO 3J0pPOBbS M OKPYKAIOLIEH IPUPOLHOM CpEnBbl,
OCO3HaBaTh OIACHOCTh BO3JIEUCTBUS HA MKHUBbIE OPraHU3MBlI OINPEAENIEHHBIX BEIIECTB, NMOHHUMAas CMBICI
nokazatens IIJIK, mosicHaTh Ha mnpuMepax CcHocoObl YMEHBIIEHHS M TPEAOTBPALICHUS MX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUI 0OYYaloIIMUXCsl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBBS: YMEHHE NMPUMEHATh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METO/IaX MO3HAHMS BEIECTB U XUMUYECKHUX SIBJICHUM;

JUIA CIENbIX W CIa0OBUIAIMIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o0o3nauenwuii JI. bpaiins ns 3anucu XuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHUME
10 KITACC

Ne i/

HaunmeHnoBaHue pa3fesoB 1 TeM NPOrpaMMBbl

KogaunuyecTBo 4acoB

DileKTpoHHbIe (1uGpoBBIE)

Bcero KonTposbHbie IIpakTHyeckue o0pa3oBaTejbHbIEe pecypchl
padoThI padoThI
Paznen 1. Teopernueckre OCHOBBI OPraHUYECKOW XUMHH
1.1 Ilpenmer  opranmueckoi  xumum.  Teopus | 3 Pam1, bubanoreka [IOK
CTPOCHHUSI OpraHMYECKUX coeAuHeHuit A. M.
byrneposa
Hroro mo pazgeny 3
Paznen 2. YrineBonopoasl
2.1 [IpenenpHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 Psm, bubanoreka [TOK
2.2 Henpenensusle YIJIEBOJOPOJIBI: aJIKeHBl, | 6 1 Psm1, bubamnorexa LOK
QJIKaJIMEHBI, ATKUHBI
2.3 Apomatuueckue  yrieBogoponbl  Ilpupomnsie | 4 1 Pamm, bubmmoreka [IOK
MCTOYHUKHU YTJIEBOJIOPOJIOB M UX NepepaboTka
Uroro no pazgeny 12
Paznen 3. Kucnopoacoaepsxaiiyue opraHidecKue CoeqMHEHUs
3.1 Crnuptsl. @eHon 3 Pom, bubamorexa [JOK
3.2 Anpaerunpl. KapOonoBbeie kuciotel. Croksbie | 7 1 Pam1, bubnmmoreka [IOK
3¢hupsI
3.3 VriaeBoasl 3 Pam1, bu6nuoreka [JOK
Wroro mo pazneny 13
Paznen 4. A3oTconepikamiye opraHMuecKiue COeTUHEeHNs. BEBICOKOMOIEKYIISIpHBIE COeTMHEHHS
4.1 AMWHEL AMWHOKHCIIOTEL. benku. | 3 Pam1, bubnmmoreka [IOK
BbICOKOMOIEKYIISIpHBIE COSAMHEHUS
HWtoro no pazneny 3
Paznen 5. O606menue. PesepBHble ypoKH
5.1 I'omoBast KOHTpOJIBHAS paboTa 1 1 Pom, bubanorexa [{OK
5.2 PezepBubIii  ypok. OO6o0menue 3HaHuii 00 |1
YTJI€BOAOPOAAX.
5.3 PezepBHblil  ypok. OO0oOmenue 3HaHuid 00 | 1
KHCJIOPOA0-H-a30TOCOACPKALNINX  OPTraHUIECKHUX
COEJIMHEHUSIX
HWroro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 2




11 KIIACC

Ne ni/m HanmeHoBanue pa3iesioB M TeM NPOrpaMMbl KosnunyecTBo yacos JIeKTpOHHBIe (UHM(poBbIE)
Bcero KoHntpoibHbIe [IpaxTrueckue o0pa3oBaTe/bHbIEC PeCypChl
paboThl paboThI
Paznien 1. Teopernueckre OCHOBbI XUMHH
1.1 Crpoenne atomoB. [lepmomnmdeckwii 3akoH u | 3 Psm1, bubnuoreka [IOK
[lepuonuueckas cucteMa XMMHUYECKHX HJIEMEHTOB
J. . Menneneena
1.2 Ctpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB 4 Poam1, bubnmmoreka [IOK
1.3 XHUMHUYECKUE PEAKIINH 6 1 1 Psm1, bubnuoreka [JOK
Wroro mo pazneny 13
Paznen 2. Heopranuueckast Xumust
2.1 Meramibt 6 1 Pam1, bu6mmoreka [IOK
2.2 Hemeramisl 9 1 1 Psm1, bubnmuoreka IIOK
2.3 CBs3b HEOPraHWYECKUX U OPIraHUYECKUX BEUIECTB | 2 Psm, bubanorexa LIOK
Hroro no pazneny 17
Pa3nen 3. XuMud u >Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4 ‘ ‘ Psm, bubanoreka [HIOK
Hroro mo pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 3 |




INOYPOYHOE INIVTAHUPOBAH