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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XMMHU Ha ypOBHE cpenHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®denepauun,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (eaepanbHO 00pa3oBaTENbHON MPOrpaMMbl CPEIHEro oOIIero
obpazoBanus (POII COO), npencraBieHHbx B DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEbHOM
craugapre COO, c¢ yuérom KoHuenuuum mnpenojgaBaHusi ydeOHOro mnpeamera «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoit @enepariy, peaqu3yonux OCHOBHBIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MOJI0KeHUH «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoii @enepanyu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIX0O/I0B K pa3pabOTKe MpOTrpaMMBbI MO XHWMHH, K OIPENEIIEHUI0 OOMIeH CTpaTeruu
oOyueHus, BOCIIMTAHUS U Pa3BUTUS 00yJaroIIMXCsl CpeAcTBaMM ydeOHoro npeamera «Xumus» 1t 10—
11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHLeNTyaldbHble mosioxxkeHuss d®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COJepKaHHs, PE3YJIbTaTOB OOy4eHUST M TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0Opa3oBaHHE, MOJIydaeMOe€ BBITYCKHUKAMH 00111e00pa30BaTeIbHON OpraHU3alllui,
SBIISICTCSI HEOTHEMJIEMOM 4YacThl0 WX oOpa3oBaHHOCTH. OHO CIYKUT 3aBEPUIAIONIAM STAarioM
peanu3aiiy Ha COOTBETCTBYIOMIEM €My 0a30BOM YPOBHE KITIOUEBHIX IIEHHOCTEH, MPUCYIINX IIET0OCTHOM
CHCTEME XHMHYECKOTO O0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs TIO3HAHUS 3aKOHOB IPHPO/IHI,
(hopMUpPOBaHHUS MHPOBO33PEHHSI M OOIIECH KYJIBTYpBI YeJIOBEKa, a TAKIKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOIIEHWSI K CBOEMY 3/IOPOBBIO W TPHPOTHOW cpexe. Peammsyercss Xummuueckoe oOpa3oBaHHeE
00y4JaroImMXxcsi Ha YpOBHE CpeHEro o0Iero o0pa3oBaHus CpeACTBAMU YU4€OHOTO MpeaMeTa « XUMUSY,
coJiepKaHKe U MOCTPOEHUE KOTOPOI'o OINPEIENIEHbl B IPOrpaMMe IO XMMHUU C YUETOM CHEelU(DUKH HAyKu
XMMUH, €€ 3Ha4eHUs B MO3HAHUU MPHUPOJBI U B MaTepUAIbHON JKU3HU OOLIECTBA, a TaKkKe C y4ETOM
o0ImMX Leael U NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEAHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HIPaeT OCOOYyI poJib B COBPEMEHHOMN
LIUBWIM3ALMY, B CO3JAaHUM HOBOW 0a3pl MaTepuanbHON KyabTypbl. OHa BHOCHT CBOM BKJIaja B
(dbopMUpOBaHHE PALMOHAIBHOIO HAyYHOI'O MBIIUIEHHS, B CO3JaHME LEIOCTHOIO MpEICTaBIeHUs 00
OKpYXKarollleM MHUpE KaK O €IMHCTBE MPUPObI U YEJIOBEKa, KOTOpoe GOpPMHUPYETCS B XMMHU Ha OCHOBE
IIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEX/Y CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3amMoOnEHCTBYSI C JIPYrMMH €CTECTBEHHBIMH HAayKaMM, XUMHS CTajla HEOThEMJIEMOMN
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIELIHOTO TPYAa U KU3HU KaXJOro 4jeHa
oOmectBa. CoBpeMEHHass XUMHs KaK HayKa CO3UJaTelibHasi, KaK HayKa BBICOKUX TEXHOJIOTUH
HampaBjeHa Ha pelleHHe INI00aIbHBIX MPOOJeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKO, MUIIEBOM, IKOIOTMUECKONH OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBHM C OOIMMU LEIAMHU M IPUHIMIIAMU CPEJHEro 001ero o0pa3oBaHus CoJaepKaHue
npeamera «Xumus» (10—11 kimacenl, 6a30BbIi YpOBEHb U3YU€HHs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO  MOATOTOBKY  OOydaroUIMXcs, HEOOXOJAMMYIO UM i BbIpaOOTKU
MHUPOBO33PEHYECKUX OpPUEHTUPOB, YCHEIIHOTO BKIIOYEHHMS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocrapnstomumMu npeaMeTa «XUMHUs» ABISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«OO0mas u HeopraHuyeckass XHMUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKu: cHCTeMa 3HaHMN MO HEOPraHW4YecKOW XMMHUM (C BKIIOUECHHEM 3HAHUHM U3
oOmiell XuMUHM) U opraHudyeckoid xumuu. @opMuUpOBaHHE TAHHOM CUCTEMBI 3HAHUM NpPU H3YyYEHUU
npeaMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOr000pasus BELIeCTB Ha OCHOBE OOILIUX
MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumus» u «O0mas 1 HEOPraHUYECKasT XUMHSD)
copMHUpoBaHa B MpOrpamMMe IO XMMHUM HAa OCHOBE CHCTEMHOTO MOJX0Ja K HM3Y4EHHUIO y4eOHOTO
Marepuaga W OOYCIIOBICHa HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha OMpeAeTEHHBIX
TEOPETHUECKUX YpOBHSX. Tak, B Kypce OpraHM4YecKOM XMMHUU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOUM TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a TAKXKE HA YPOBHE CTEPEOXUMHUUYECKUX U
ANIEKTPOHHBIX TMPEJCTaBICHUN O cTpoeHuu BemecTB. CBeneHHMs 00 M3y4aeMbIX B Kypce BEIEeCTBaxX
JAIOTCS B Pa3BUTUH — OT YTJIEBOJIOPOIOB JI0 CIOXKHBIX OMOJIOTMUECKH aKTHUBHBIX coeanMHeHUH. B kypce
OPraHWYECKOH XHMHH TIOJTYYa0T pPa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHUs MIEPBOHAYAIBHBIC TIPEJCTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAITMOHHBIX TPU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOMN pPEeaKIInu.

[Ton HOBBIM yIrIOM 3peHUs B peaMeTe « XuMuUs» 0a30BOT0 YPOBHSI pacCMaTPUBAETCS M3yUECHHBIN
Ha ypOBHE OCHOBHOT'O 0011ero o0Opa3oBaHUs TEOPETUUECKUN MaTepHrall U (PakTOIOrH4ecKUe CBEIEHUS O
BEIIECTBaX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmmass 1 HeopraHu4IecKasi XUMUsDH
oOyyarouuMcsl MpPeIOCTaBIAETCS BO3MOKHOCTh OCO3HAaTh 3HAYEHHE IEPHOJUYECKOr0 3aKoHa C
00IIETEOPETUUECKIUX M METOJOJOTHYECKUX TIO3UIMNA, TJIyOXKe TMOHITh HCTOPUYECKOE H3MEHEHUE
(YHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIICH.

EnvnHas cuctemMa 3HaHUMM O BaXKHEWIIMX BEIIECTBAX, WX COCTaBe, CTPOCHHUH, CBOMCTBAX W
MPUMEHECHHUH, a TaKKE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonogHsAercs B Kypcax 10 u 11 kimaccoB aneMeHTaMu Coaep:KaHusl, UMEOIUMHI KYJIbTYPOJIOTHYECKAN U
MPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHMHUH C JIPYTUMH
HAayKaMH, pPacKpbhIBalOT €€ poJib B I[O3HABATEIbHON M MPAKTUYECKOW MESITEIBbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHUTAHHUIO YBaXXEHHS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKHUX
MPWIOKEHUH XUMHUHU, TMOMOTalOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX IpoOIeMax, CBA3aHHBIX C XMMHEH, KpUTHUYECKU OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTH €€
JUIsl TIONIOJIHEHMSI 3HAHUM, PEIICHUS MHTEJUIEKTYaIbHBIX M AKCIIEPUMEHTAJIBHBIX HCCIIEN0BATEIBCKUX
3amad. B nenom conepxanue yueOHOro npeamera «XUMHsD JAaHHOTO YPOBHS M3yUEHUSI OPUEHTHPOBAHO
Ha (opmHpoBaHUE y 00yUAIOUINXCS MUPOBO33PEHUECKON OCHOBBI JUIsl HOHUMaHUs Griiocoeckux uae,
TaKMX KaK: MaTepHajibHO€ E€IMHCTBO HEOPraHMYECKOTO W OPraHu4YecKoro Mupa, 0OyCIOBJIEHHOCTh
CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, [O3HABAEMOCTb IPUPOJHBIX SBJICHUA IMyTEM
SKCIEPUMEHTa U pEIIeHUs MPOTUBOPEUUMH MeEXAy HOBBIMH (akTaMM U  TEOPETUYECKUMU
MPEANOChIIKaMU, OCO3HAHHME POJIM XMMUU B PEIICHUU 3KOJOTHYECKHX MpOoOJeM, a Takke mpodiem
cOepekeHUs SHEPreTHYECKUX PECYPCOB, ChIPhS, CO3JJaHHSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHust 3amad BOCIUTAHUS, Pa3BUTHA M COLUAIM3ALMU OOYYAIOUIUXCS TPUHSITHIE
porpaMMON 1O XUMHUHU TMOAXOAbl K OIPEACNICHUIO COJEpKaHUs U IOCTPOEHUS IpeaMeTra
MpelycMaTpuBaoT (pOpMHUpPOBAHUE YHUBEPCAIBHBIX YU€OHBIX ACUCTBUIA, UMEIOIUX 0a30BOE 3HAUCHUE
JUIS pa3TUYHBIX BUIOB JIESATEILHOCTH: pelleHHs MpooeM, MoKcKa, aHainu3a 1 o0paboTku nHbopMaiuu,
HEOOXOMUMBIX Ui TMPUOOPETEeHHs OIMbITa NPAKTUYECKON U HCCIEA0BATEIbCKON eATeIbHOCTH,
3aHMMAIOLLEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTuke mpenogaBaHus XMMHM KaK Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, TaKk M Ha
YpOBHE CpeIHEro 00IIero o0pa3oBaHMsl, IPHU OMPENEICHUH COAEPKATeTbHOU XapaKTEPUCTUKH Iele
M3y4YeHUsT TMpeaMeTa HalpaBIICHHWEM NEPBOCTENIEHHOW 3HAYUMOCTH TPAJAWLMOHHO MPU3HAETCA
(bopMHUpOBaHHE OCHOB XUMHUYECKOHM HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKOM
JESATENBHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJAbTypbl. C METOAMYECKOW TOUYKHU
3pEHUsI TAKOU MOJX0] K ONIPEETICHUIO LIeJIel U3YYeHHs TPEIMETA SIBJISIETCS BIIOJIHE ONPaBaHHbBIM.

CornacHo TaHHOW TOYKE 3pEHUS TTABHBIMH IIENSIMU U3YyUeHUs mpeamera «Xumus» Ha 06a30BOM
ypoBHe (10 —11 ki1.) saBHSAIOTCSA:



. (dhopMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMHA KaK BaKHEWIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIIOYCBBIC TOHATHSA,
(dyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE W IOHHMAaHUE
CYIIHOCTH JIOCTYMHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpUEH HMX
pa3BHUTHS U CTAHOBJICHUS;

J (dhopMHpOBaHKE W PA3BUTHUE IMPEJACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIICCTB H
XUMHYECKUX PEAKITHI, HEOOXOAMMBIX JIJIsl TPHOOPETESHUS YMEHUN OPUCHTHPOBATHCS B MUPE BEIICCTB U
XUMHYECKUX SIBJICHHIA, UMEIOIINX MECTO B TIPUPOJIE, B MPAKTUYCCKON U IOBCETHEBHOM JKU3HH,

J pa3BUTHE YMEHHUH U CIHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBSCHEHUEM XUMHUYECKOTO OSKCIICPUMEHTA, COOJOJICHHUEM TIpaBUi Oe30MacHOro OOpamieHust ¢
BEIIECTBAMH.

Hapsiny ¢ aTuM, cojaepkaTenbHas XapaKTepHCTHUKA IeNed W 3ajad W3y4deHHs TpeaMera B
MporpaMMe MO XMMHW YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH IPUOPHUTETAMH B
cucteMe cpemHero oéOmero oOpasoBanusa. CerogHs B TPENOJaBaHUM XUMHUU B OOJBIIECH CTENeHu
oTHaéTcsl MPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepaHus OOy4deHHWs, OPHEHTUPOBAHHON Ha
MOATOTOBKY BBITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHU3aliy, BIJIAJCIONIET0 HE HAOOpPOM 3HaHUM, a
(YHKIIMOHATEHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMCHHSIMH aKTHBHOTO IOJTYYCHUs 3HAHUH H
MIPUMEHCHHSI UX B PEATbHOM JKU3HM JUTSl PEIICHUS TPAKTHYCSCKHUX 3a1a4.

B cBsi3M ¢ THM npH M3ydeHHH mpenMeTa «XWMHS» JTOMHHHPYIOIIee 3HAYeHHE MPUOOpETaroT
TaKue e U 3a7a4M, KaK:

amanTanus OOyJaroIuXcs K YCIOBHSAM JWHAMUYHO DPAa3BUBAIOIIETOCS MHpPa, (OPMHpPOBAHUE
WHTEJJIEKTYaJbHO  Pa3BUTON  JMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO,  COTPYAHHYECTBY,
CaMOCTOSITEIBHOMY TMPHUHSATHIO TPAaMOTHBIX pPEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOydYaIOMMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINI), WMEIOIINX
YHHUBEpCaJIbHOE 3HAUYEHUE I Pa3IMUHbIX BUJIOB JIEATEIBHOCTHU: PELIEHUs TPpoOieM, IOKCKa, aHalu3a U
00paboTku nHMOpMALIUK, HEOOXOAUMBIX ISl TPUOOPETEHHSI OMbITA JIEATEIBHOCTH, KOTOpasi 3aHUMAeT
BAKHOE MECTO B IMMO3HAHUU XUMHUH, a TaKXkKe A OIEHKH C MO3MUIMI 3KOJOTHYEeCKOW Oe30MacHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIECCOB HA OPraHM3M YeJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaronuxcs: CocoOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBbIE 3HAHUS MO0 XUMHUU B COOTBETCTBHHU
C JKU3HEHHBIMH NOTPEOHOCTSIMH, HUCIOJIH30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTHH IS
MOUCKA U aHaIu3a yueOHOM 1 HaydYHO-TIONYASPHON HH(OPMALIMK XUMHUYECKOTO COJICP>KaHUS;

dbopMupoBaHHE U Ppa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIILICHHS,
HaOI0IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpPbIe 0COOEHHO HEOOXOAUMBI, B YaCTHOCTHU, TPHU
TUTAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y OOyJaromuxcsi yOexJAEHHOCTH B T'yMaHHCTUYECKOW HAIIPaBICHHOCTH XUMHUH, €
BKHOUM POJIM B peUICHUH TI00aIbHBIX MPOOJIeM PalMOHAIBHOTO MPHUPOAOINOIb30BaHNUs, TOTOTHEHHS
DHEPreTHUYECKUX PECypCcOB U COXPAHEHUS TMPUPOIJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH
OepeXKHOTO OTHOIIEHUS K MPUPOJE U CBOEMY 3J0POBBIO, & TAKXKE MPUOOPETEHHSI OTBITa UCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHUH TSI TIPUHATUS TPAMOTHBIX PEUICHUH B CUTYaIUSAX, CBA3AHHBIX C XUMHUYECKHUMHU
SIBIICHUSIMU.

B yueOHOM 1utaHe cpenHero odiiero ooOpa3zoBaHus MpeaMeT « XuMuUs» 0a30BOr0 YPOBHS BXOJUT B
COCTaB MpeIMEeTHOH 005acTi «EcTecTBeHHO-HaYYIHbBIE TIPEIMETHDY.

OO11ee ynciI0 4acoB, OTBEAEHHBIX JUIS U3YUYEHHs] XMMHH, Ha 0a30BOM YPOBHE CpeHEro 0oOIIero
obpa3oBanus, coctanisier 68 yacos: B 10 kmacce — 68 yaca (2 daca B Henento), B 11 kmacce — 68 yaca (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKON XUMUM

[Ipeamer opranuyeckoi XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOJYYCHUU HOBBIX
BELIECTB U MaTepHasioB. Teopust cTpoeHus: opraHuueckux coenquneHuit A. M. byrnepoBa, e€ ocHOBHbIE
nojoxeHus. CTpykTypHbIe (OpMYINbl OpraHUYecKuX BemiecTB. ['omosorus, uzomMepus. XuMUYECKas
CBSI3b B OPraHUYECKUX COCMHEHUSIX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kimaccuUKAMU OPraHUYECKUX BemecTB. HomeHKiaTypa OpraHuYecKux
COCIMHEHUH (CHCTeMaTH4ecKasi)) W TPHUBUAIBHBICE HA3BAHHS BaXHEHIINX TMPEIACTaBUTEICH KIacCOB
OpPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIBHBIE METOJbl HM3yYEHHS BEIIECTB W UX TMPEBPAIEHUN: O3HAKOMIICHHE C
oOpasraMu OpPraHMYeCKHX BEMIECTB M MaTepuajaMd Ha WX OCHOBE, MOJICITHPOBAHUE MOJIEKYII
OPraHWYECKUX BEIIECTB, HAOMIOJEHNE W ONMHCAHHWE JIEMOHCTPAIMOHHBIX OMBITOB IO TMPEBPAIICHHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOYTIMBAHNUE U TOPEHNUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH psA. MeTaH U 3TaH — NpOoCTEHIINE PEICTABUTENN
ATKaHOB: (U3NYECKHE M XUMHYECKHE CBOWCTBA (pEaKIMHU 3aMEIICHHUs M TOPEHUs), HAXOXKJICHUE B
MpUpOE, MOJIYyYCHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH psif. OTUJIEH W MPONUJIEH — MPOCTEeHIIne
MPEACTABUTENN  alIKCHOB: (u3nWyeckue MW XUMUYECKHE CBOMCTBA (pEakIuu THIAPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUIPATAIIMH, OKHCJICHHS W TIOJMMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Anxamuensl: OyragueH-1,3 u metundyraauen-1,3: ctpoeHue, BaXKHEHIIINE XUMUUECKHE CBOMCTBA
(peakmus monmuMepu3aiuu). [lomydyeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psll. ANCTHICH — MPOCTCUIINN
MPEACTaBUTENh AJIKHMHOB: COCTaB, CTPOCHHME, (U3MYECKHE M XUMHUUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHECHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, GU3MUECKME W XHMHYECKHE CBOWCTBA (peaKiuu
raJOreHUPOBAHUS U HUTPOBAHUS), ITOJTYYCHHE U PUMEHEHHE. 10101 cocmas, cmpoenue, pusuveckue
U Xumuueckue ceoucmed (peakyuu 2eaioeHUpoOsanuss U HUMPOBAHUs), NOLYYeHUue U NpUMeHeHUe.
TokcnuHOCTB apeHOB. I'eHeTnyeckas CBs3b MEXKIY YriaeBOJOPOJaMHU, MPUHAUICKAIIUMH K Pa3InYHbIM
KJaccaM.

[IpupoaHbie HUCTOUHUKU YTIIIeBOAOpoa0B. [IpupoHslii ra3 u nonyTHbie HeTsIHBIE ra3bl. HedTh 1
e€ mpoucxoxaeHue. CrocoObl mepepaboTkM HeTH: TEeperoHka, KpEeKUHT (TEpMUYECKUM,
KaTaJuTHYeCKuil), mupoaus. [IpoaykTsl nepepaboTKu HEPTH, NX MPUMEHEHUE B MIPOMBILIUICHHOCTH U B
ObITy. KaMeHHBII yroJb v IPOYKTHI €ro nepepaboTKy.

DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHHs BEIIECTB M UX I[PEBPALICHUN: O3HAKOMIIEHHE C
oOpa3liaMu MiIacTMacc, KaydyKoB U pe3uHbl, KoJulekiuu «HedTs» U «YTronb», MOJIETHpOBAHUE
MOJIEKYJT YTJIEBOJOPOJOB U TaJOT€HONMPOU3BOJAHBIX, MPOBEACHUE MPAKTUYECKON PabOTHI: MOJy4YeHUE
STUJIEHA U U3yUYEHUE €r0 CBOMCTB.

PacuérHbie 3amaun.




Bbruucnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bE€Ma, KOJIMYECTBA HCXOIHOTO
BEI[ECTBA WJIM MPOJYKTA PEAKIUU 1O M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 HMCXOHBIX
BEIIECTB WJIK IPOJAYKTOB PEAKIIIH).

Kuciaopoacoaep:xanme oprannyeckue coeMHeHUs

[IpenenbpHBIC OJHOATOMHBIC CIIUPTHI. METaHOI M ATAHOJ: CTPOCHHE, (PU3UUCCKHE U XHMHYCCKUC
CBONMCTBa (peakmuu C aKTHBHBIMH METa/lIaMH, TaJIOTCHOBOJOPOJAMH, TOpPEHHUE), TpPHUMEHEHHUE.
BonoponHbie cBS3M MEXAy MOJEKyJIaMu CHHPTOB. [[elicTBHME MeTaHOJia M dTaHOJa HAa OPraHU3M
4eJoBeKa.

MHOT0aTOMHBIC CIHPTHI. DTHICHTIUKOJb M TIUICPUH: CTPOCHUE, (PU3NUYCCKUE U XHUMHYCCKUC
CBOWCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMU METa/lIaMH, KAa4eCTBEHHAs pPEakius Ha MHOTOATOMHBIC
cnupThl). JleiicTBHe Ha OPTaHU3M YelioBeka. [IpruMeHeHne TIuIepruHa 1 STUIICHTTHKOJIS.

@deHo: CTpPOEHHE MOJIEKYJbl, (U3MYECKHEe U XMMHUYECKHE CBOICTBA. TOKCHMYHOCTH (eHoIa.
[Ipumenenue enoua.

Anpaerunbl U kemousvl. QopMaNbIETu, aleTaNbACTHI: CTpOEHUE, (PU3NYECKHEe U XUMHYECKHE
CBOWCTBa (peakmWH OKHCICHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIC pEAKIMH), IOJyUCHUE W
MIPUMCHCHHE.

OIHOOCHOBHBIC TIpeNIeIbHBIE KapOOHOBBIC KHUCIOTHI. MypaBbHHAs H YKCYCHas KHCIIOTHI:
CTpoeHHUe, (U3NYECKUEe W XUMHUYECKHE CBOWCTBAa (CBOWMCTBA, OOmMe IS Kiacca KHUCIIOT, PEAKIIHs
sTepu(UKAIMK), TIOJydeHHe U TpuMeHeHrne. CTeaprHOBas W OJICMHOBAS KHCJIOTHI KaK MPEJACTABUTEITH
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

CrnosxHble 2pHUpbl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3QUPOB. JKHPHI
IM'maponus xupos. [Ipumenenue xupoB. brosiorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiacCHUUKAIMSA YIrJIeBOJAOB (MOHO-, JW- W ToJMcaxapuibl). [Joko3a —
MPOCTENIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYJbl, (pU3MUecKue U XMMHUYECKHUEe CBOMCTBa
(B3aumopeiictBue ¢ ruapokcuaom meau(ll), okucieHre aMMHuadHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, OHojJorudyeckas poJb.
®ortocunTtes3. PpykTo3a Kak H30MeEp IITIOKO3HI.

Kpaxman u wnemmono3a kak mnpupoiHble mnoaumepbl. CTpoeHue Kpaxmana M IeJITHOJIO3bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaina (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKcrepuMeHTAIbHBIE METOIbl U3yYEHHS BELIECTB U UX MPEBpaLCHUI: TpoBeeHHEe, HaOII0IeHE
U ONHMCAHHME JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX
cnupToB (okucieHue HdTaHoja okcuaoM Memu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBUE
runepuHa ¢ ruapokcuaom Mmeau(ll)), ampmerumoB (OKHMCIEHWE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom menu(ll), B3anmomericTBre Kpaxmaiia ¢ HOJ0M), MPOBEACHUE MPAKTHIECKOM
paboThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boruncnenuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIUYECTBA HCXOIHOTO
BEI[ECTBA WJIM MPOJAYKTAa PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO W3 HUCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIOTHI Kak aMoTepHble oOpraHuuyeckue coeauHeHus. Dusmveckrne U XUMUYECKHE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TTUIMHA). bruonornyeckoe 3HaueHne aMHUHOKHUCTOT. [lenTuabl.

benku xak mpupoiHbIe BBICOKOMOJEKYISIpHBIE coenHeHus. [lepBuyHas, BTOpHYHAS U TPETUYHAS
CTpYKTypa 0emKkoB. XMMUYECKHE CBOMCTBA OCTIKOB: TUIPOJIH3, IeHATYpallls, KaueCTBEHHBIC PEaKIN Ha
OenKH.



OKcIepUMEHTAJIBHBIE METO/Ibl U3YyYEHMSI BEILIECTB U MX MPEBpAIICHUI: HAOMIOIEHUE U ONMCAHNE
J€MOHCTPAIIMOHHBIX OTIBITOB: IEHATYpaIysl OCJIIKOB ITPHU HArpeBaHUH, IBETHBIC PEAKIH OCIIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcCHOBHbIE TOHATHS XHMHUU BBICOKOMOJIEKYJISIDHBIX ~COEJUHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLMHU, CPEAHssl MoJieKylsipHas Mmacca. OCHOBHbIE METO/IbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEMHEHUN — NOJIMMEPU3alHsl U NOJUKOHACHCALINS.

OKClIepUMEHTAJIbHBIE METOJbl HM3Y4YEHHMs] BEIIECTB W HMX MPEBpPALICHUI: O3HAKOMJIEHHE C
o0pa3aMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXnpeaIMETHBIX CBSI3€M INpU H3yuyeHUM opraHudyeckod xumuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHATUMN, TaK U MOHATUH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.

OO01ue ecTecTBEHHO-HAay4YHbIE TOHATHUS: SBJIEHUE, HAy4HbIH (akT, runoresa, 3aKOH, TEOPHS,
aHaJln3, CHHTE3, KiIaccu(UKaluMs, TEePUOJUYHOCTb, HAONIOJIEHNE, HW3MEpPEHHe, DSKCIIEPUMEHT,
MOJIEIUPOBAHUE.

®uznka: MaTepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKyJa, IHEPreTHYecKUi YpOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperatHoe COCTOSHUE BEIIeCTBa, (U3NYECKHE BEIWYMHBI U €IUHUIBI UX
M3MEpEeHUsl.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BellecTB B oOpranusme, (GHOTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHosorus: nMILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IHTaHUS, MOIOIIME CPEACTBA,
JICKapCTBCHHBIE M KOCMETHMYECKHE IIpenaparbl, MaTepUanbl W3 HMCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuveckne 0OCHOBbI XMMHH

XUMHUYECKUH AeMeHT. AToM. SInpo aToMa, M30TOMBI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHICCKUe
YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTa M, S-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeaeICHHs
AJIEKTPOHOB TO OpOMTANsIM B AaToMax »JJIEMEHTOB IEPBBIX UETHIPEX TMEPUOJIOB. DJIEKTPOHHAs
KOH(UTrypanus aToMoB.

Ilepuonnueckuit 3akoH u Ilepuoanyeckas cucrema xuMuueckux snnemeHtoB /. . Menneneesa.
Csa3p mepuoanueckoro 3akoHa u Ilepuoanueckoid cucrteMbl XuMuyeckux »saeMeHtoB JI. U
MengeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUST aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CJIOXHBIX BEIIECTB IO TPYMIaM U MEPUOIaM.
3HavYeHHe NePUOJUUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBS3b. BUABI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI HETMOJIApHAs U
MOJIsIpHAsi, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHs KOBAJEHTHOW XHMHYECKOW CBA3U
(oOMeHHBIN U AOHOPHO-AKIENTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENHHOCTD.
Crenenb okucnenus. IOHbI: KATUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHMsS. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTBa. TUNbl KPUCTAUIMUECKUX PEMETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUMA
KPUCTAJUIMYECKOM PEIIETKHU.



[lonatue o aucnepcHbx cucteMax. VCTUHHBIE W KOJUIOMAHBIE pacTBOphHL. MaccoBasi 10is
BEIIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHMuecKuxX coeauHeHHd. HoMmeHkiaTypa HEOpraHWYeCKHX BEIECTB.
I'eneTnyeckast CBsI3b HEOPraHMUECKHUX BEILIECTB, MPUHAVICKALIUX K PA3TUYHBIM KJIaCCaM.

Xumunyeckas peakuus. Krnaccuukamuss XUMHUYECKMX peakuuMidi B  HEOPraHUYeCKOM W
OPraHWYECKON XMMUHU. 3aKOH COXPAaHEHHsI MACChI BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS YHEPTUU
MPU XUMHYECKUX PEAKIIUSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3nuyHbiX (akropoB. OOpaTUMBIE peaKIUH.
Xumuyeckoe paBHoBecue. DaKTOPBhI, BIUSIONIME HA COCTOSIHUE XUMUYECKOT0 paBHOBecHs. [Ipunumn Jle
Ilatense.

DnekTponuTHieckas aucconuanus. CuiibHbIe U cnaldbie 37eKTpouThl. Cpena BOJHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IIEJI0YHAsl.

OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOJBI M3yYEHUs BEIIECTB M WX MPEBPAIICHHI: JEMOHCTpALMs TaOJIHUIL
«Ilepnognueckass cucrema xumuueckux odnemeHtoB JI. WM. MenzaeneeBa», H3ydeHUE MOJEIEH
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOJCHUE W OMHMCAHWE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OTBITOB
(pa3noXxeHrue MEpOKCHUIA BOJOPOJA B MPUCYTCTBUU KaTajau3aTopa, OMpEAesIeHHe Cpebl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCATHHOTO WHIMKATOPA, PEaKIMH HOHHOTO OOMEeHa), MpOBEIEHUE
MPaKTUYECKOU paboThl «BiusiHuE pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMHUECKOUW PEAKITHI.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHHSIM XHUMHUYECKHUX PEAKIMi, B TOM YHUCJIE TEPMOXHUMHYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [Tonoxxenne nemetawioB B [lepuoanyeckoil cucteme xumudeckux sneMentoB . U.
MenneneeBa U 0COOCHHOCTH CTpOeHHUs aTOMOB. Du3nMyeckue CBONCTBA HEMETAUIOB. AJIOTPOMUS
HEMETaJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XHUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa, yriaepona u
KPEMHHS) ¥ X COCTMHCHHUH (OKCHUIOB, KHCIOPOICOIEPIKAIIMUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUM ).

[IpumeHeHne BaXHEUIIINX HEMETAJIIOB U UX COCIMHEHUN.

Meramnel. [lonoxxenue metawioB B Ilepuomnueckoit cucreme xumuyeckux snemeHtoB JI. .
MenneneeBa. OCOOEHHOCTH CTPOESHUS AJIEKTPOHHBIX 000J104eK aTOMOB MeTa/uioB. O0mue pusnyeckue
cBoiicTBa MeTauioB. CIjIaBbl METAILIOB. DIIEKTPOXUMHUYECKUH PsiJl HANIPSXKEHUH METaJIJIOB.

XHWMHYECKHE CBOWMCTBA BAXHEHIIMX METAJUIOB (HATPUM, KAJIMH, KalbIUH, MarHui, aJFOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHCHUM.

O61ue crocoObl Noay4YeHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEHHMsI BEUIECTB M MX IPEBpPALICHUN: HU3yYEHUE KOJUIEKLIUU
«Metayibl U CIUIaBbI», 00pa3loB HEMETAUIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 3a7a4, HAaOMIOACHUE U
OTIMCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE TMAPOKCHAA ATFOMUHHS C
pacTBOpaMu KUCJOT U LIEN0Yeii, KaYeCTBEHHbIE PEAKIIMY Ha KATHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuétel Macchl BerecTBa UM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, PAacu€Thl Macchl (00bEMa, KOIMYecTBa
BEII[ECTBA) MPOIYKTOB PEaKIH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XumMus 4 KU3Hb

Ponp xumum B oOecmedeHWH OHKOJOTUYECKOW, DHEPreTHUYECKOW W THIIEBON 0e30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.



[IpencraBnenns 00 OOMMX HAYYHBIX MPHHLUIAX MPOMBIILICHHOTO TOJXYYEHHs Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpUAOB: BaXXKHEHIIME CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKLMOHHBIE ~MaTe€pualbl, KpacKu, CTEKJIO, KEepaMUKa, MaTepuanbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTaHUYECKUE ¥ MUHEPAIBbHBIC yI00pEHUSI.

XUMHS U 3/10pOBbE YEJIOBEKA: MpaBUjla MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpernapaToB, MpaBuia
0€30I1aCHOTO HMCII0JIF30BaHMS MIPENapaToB OBITOBOM XUMHUH B IOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaAMETHBIX CBA3€M NpH WM3ydeHHHM oOuiell U HeopraHuyeckoil xumuu B 11
KJIacCE€ OCYILECTBIISETCSI Yepe3 HUCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX MOHSTUH, TaKk M
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO0mue ecTeCTBEHHO-HAyYHBbIE TOHSTHS: HAy4HBIA (aKT, THUNOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHUHTE3, KJacCU(pUKaIUs, MEePUOJUYHOCTb, HAOIIO/EHNE, SKCIEPUMEHT, MOJEIUPOBAHNE, W3MEpPEHUE,
SIBJIICHUE.

®uznka: MaTepus, HSHEprusi, Macca, aToM, O3JEeKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, HHEPreTHMUECKUd YypOBEHb, BEILIECTBO, TeNo, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, 6uocdepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHUHBI,
0OMEH BEelIEeCTB B OpraHUu3Me.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTAeMBbIE, TOTUINBO, PECYPCHI.

Texnomorusi: XuMuyeckass MNPOMBIIUIEHHOCTb, METAJUTYprusi, IMPOU3BOJICTBO CTPOUTENBHBIX
MaTepHaIOB, CEIbCKOXO35ICTBEHHOE NMPOU3BOACTBO, IMUILIEBAs IPOMBIIUIEHHOCTb, (hapMalleBTHYeCKas
IIPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETHYECKUX IIPENapaToB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX
MaTEPHAIIOB, IEKTPOHHAs POMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylabTaTaM OCBOEHHUS OO0YYaIOUIMMHUCS MPOTpaMMm
cpenHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM W TpeaAMeTHbIM). HaydnHo-
METOAUYECKOM OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUS SBIISICTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBercTBMM € CHUCTEMHO-ACSTEIHHOCTHBIM MMOJAXOJAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpenMera «XHUMHs» Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUS BbIAEICHBI
CIIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYyYaAIOIIUMHUCS POCCUUCKOW TPAXKTAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYECHHIO;

L[eJICHANIPaBJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHHM JUYHOCTH HAa OCHOBE KJIHOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAUIINi 0a30BOM HAyKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOY4YaroIMXCsl PYKOBOJICTBOBAaTbCSI B CBOEHM JAEATEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMHU LIEIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJMuue MPaBOCO3HAHUS SKOJOTMYECKOW KyIbTYpbl M CIIOCOOHOCTH CTaBUThH II€JIM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS MpeaMeTra «XHUMHs JTOCTHTaloTCs B €AMHCTBE Y4eOHOU U
BOCITUTATENILHOM JI€ATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHMH, COLHUOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeajaMH POCCHMCKOrOo TIpa’kJaHCKOro OOIIecTBa,
MNPUHATHIMU B OOIIeCTBE HOPMaMH U NPaBHJIAMHU [OBEACHUS, CIIOCOOCTBYIOIIMMHU IMpolieccaM
CaMOIIO3HaHUs, CAMOPa3BUTHUSI U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIIUXCS.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHHUS MpeIMeTa «XUMHUA» OTPaXKAIOT CHOPMUPOBAHHOCTH ONBITA
MO3HABATEIbHOW M TPAKTUYECKON JesITeNbHOCTH OOy4aloUuMXcs IO pealu3alud MPUHATHIX B
oOLIecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAaHHS OOYYAIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB W OOS3aHHOCTEH, YBaK€HUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON MAEATEIBbHOCTH MPH CO3JAaHUM YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33124, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYruX MpH
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOLIEHHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UYECTBEHHOU XUMUU;

YBXKEHUS K TMPOLECCY TBOPYECTBA B OONACTU TEOPUU U MPAKTUYECKOTO MPHUMEHEHHS] XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh Pe3ylbTaT IJIUTENbHBIX HAOMIOJCHHUHN, KPOTOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HaBaTeNbHBIX MOTUBOB B IMOJIYYEHUHU U MOCIEAYIONIEM aHalu3e UH(OPMAaILUU O
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;



CIIOCOOHOCTH OIICHUBATh CUTYyallid, CBS3aHHBIC C XUMHUYCCKUMH SIBJICHHUSIMH, W MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTM OLICHMBATh CBOE TOBEAEHHWE M IIOCTYIKM CBOHMX TOBApHILIEHd C MO3ULIHI
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAHUS LEHHOCTEH 3I0poBOro ® 0Oe30macHoro oOpa3za JKW3HH, HEO0OXOIMMOCTH
OTBETCTBCHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroieHns mpaBuil 6€30MacHOTO OOpaIIeHHsI C BEIIECTBAaMU B OBITY, TOBCETHEBHOM JKH3HU H B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [ICHHOCTH TPABHUJI WHAWBHIYAJIHLHOTO U KOJUICKTUBHOTO OE30I1aCHOTO TIOBEIICHUS B
CUTYAITUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHHUS TIOCIICJICTBUH W HENPHUATHS BPEIHBIX TMPUBBIYCK (YIIOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKOW  JICATEIHHOCTH,
00IIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUN MPAKTHYECKUX 3a/1a4 COIMAIBHON HAPaBICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYEHHUI0 MPOo(eccril pa3auyHoOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHUMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYIOBOH JeATEeIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYaJIbHOM TpaeKTOpuHM 00pazoBaHus, OymyIiei
npodeccud U peanu3alrdyd COOCTBEHHBIX KMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00I1I1ecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1[e€71ecO000pa3HOro OTHOLIEHUS K IPUPOJIe, KaK HCTOYHUKY CYILIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHMs TJI00ATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHS HEOOXOJAMMOCTH HCIIOJIb30BAHMS JOCTMXKEHMM XUMHMM MJIi pPEUICHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

aKTUBHOTO HENPUATUS JEHCTBUI, MPUHOCALIUX Bpel OKpYKaIolel MpUPOJHOI cpee, YMEHHUs
MIPOTHO3UPOBATh HEOIATOMPUITHBIE SKOJOTHYECKHE TMOCIEACTBUSA MPEANPUHUMACMBIX JCHCTBUN U
MpeI0TBpAIaTh UX;

HAJIMYUS Pa3BUTOTO OSKOJOTHYECKOTO  MBIIUICHUS, SKOJOTHYECKOM KyIbTypbl, OIbBITa
JEeSITEeNbHOCTH IKOJIOTUYECKOW HAMPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMH B TIO3HABATEIILHOM,
KOMMYHHKATHBHOM ¥ COLMANLHOM NPAKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHHS CHenuUKA XUMHUHM Kak HayKd, OCO3HaHHs €€ pold B (GOPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPECTABICHUs 00 OKPYKAIoIeM MUpe
KaKk O €IUHCTBE MPHUPOABI U YEJIOBEKa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU
mpo0ieM COXpaHEeHHsI MPUPOJHOTO PABHOBECHS,



yOSKIEHHOCTH B 0CO00M 3HAUYMMOCTH XUMHUH JJIsl COBPEMEHHOW LMBUJIM3alMU: B €€
I'YMaHUCTUYECKOW HAIIPaBIIEHHOCTHM M Ba)XHOM poJIM B CO3JaHMM HOBOH 0a3bl MaTepHalIbHOMN
KYJIBTYpBl, PELICHUH TJIOOANBHBIX NpOOJIeM YCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON M IKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI, 0OECIICUeHUN
YCIIOBHH YCIIEIIHOTO TPY/a U KOJOTHYECKH KOM(OPTHOH JKU3HU KaXKJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAy4YHON I'PAMOTHOCTH: IIOHUMAHHUsI CYLIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HaHUS [yl aHaIu3a U 00bICHEHUS
SBIICHUH OKPYKAIOIIETO MHUpa M MPOUCXOAIMIMX B HEM M3MEHEHUH, YMEHHS AelaTb 00OCHOBAaHHEIC
3aKIIIOYECHUSI HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JTAHHBIX C IEJBI0 TOTYYEHUS JTOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMMMUECKUE 3HAHUS Ul pelIeHus MNpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO, K AKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpPy/Zia B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHBIE Pe3yIbTaThl OCBOCHHUS y4eOHOTO TpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
001rero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JUIS  (OPMHPOBAHUS MHPOBO33PCHHS  OOYYAMOIIHMXCS  MEKIUCITUTUTHHAPHBIC
(MexTpeMETHbIE) OOIEeHAYyYHbIE MOHATHS, OTPaXKAIOUIUE I[€JI0CTHOCTh HAay4yHON KapTHHBI MHUpa U
crenu(uKy METOJOB TIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BeEIIECTBO,
SHeprus, sBJICHHE, MPOLEeCC, CUCTEMA, HayYyHbIH (aKT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIEIOBaHKE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U JPYyTue);

YHHUBEpcaJbHble yueOHblEe AeWcTBUA (MTO3HABATENIbHbIE, KOMMYHHKATHBHBIEC, PETYJISTUBHBIC),
obecneunBaromue (HOpMUPOBaHHE (PYHKIHMOHAIBHONH TI'PAMOTHOCTH M COLMAIBHONW KOMIIETEHIIUU
00yJaroIMXcs;

CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCUHUIIIMHAP HBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE yUeOHbIE IEHCTBUS B NO3HABATEJIBHON U COLIMATBHON
MIPaKTHKE.

MertanpeaMmeTHble  pe3ylbTaTbl  OTPaXKalOT  OBJAJCHHE  YHHUBEPCAIbHBIMU  y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JornYecKue AecTBUS:

CaMoOCTOSITENIbHO  (OPMYJIMPOBATH U aKTyalU3UpoBaTh MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeIIATh LIeNU JIeATENBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JOCTIKEHHUS, COOTHOCHUTD
PE3yIbTaThl JEATENLHOCTH C MMOCTABIEHHBIMHU LIEISIMH;

WCIOJIb30BaTh TMPH OCBOSHUM 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble MPU3HAKY MOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MOHATHS 7151 OOBSICHEHUS OT/AEIbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,



CTPOMThH JIOTMYECKHE pacCyKIeHHS (MHAYKTHBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIHpPOBATH BBIBOABI U
3aKITIOYCHUS;

OPUMEHSATh B TpOIlecCce IO3HAHMSA, HCIOJIb3YEeMble B XHMHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpa3oBhIBaTh MOJEIBHBIC TNPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) SJIEMEHTA,
XUMU4ecKas popmysa, ypaBHEHHE XUMHUYECKOH PeaKkuy — MPH PEHICHUH YYeOHBIX MO3HABATEIbHBIX
W TPaKTUYECKUX 3a/a4, NPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS /ISl BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBaMH METOJIOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINH;

(bopMynHpOBATh IENU U 3a]]a4d MCCIIeIOBAHMUS, HCIIOJIb30BATh MOCTABJICHHBIE M CAMOCTOSITEIIHHO
cOpMyIIMpOBaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTAa TMO3HAHUS M OCHOBHI sl (POpPMUPOBaHHS
THITOTE3BI TI0 TIPOBEPKE MPABUIIBHOCTH BHICKAa3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMH CAaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TMPOBEICHHUS  YYCHHUYECKHUX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIONAaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro  pe3ynbTar, GopMyaupoBaTb OOOOUIEHUS W  BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMSA, COCTaBJISATh OOOCHOBAHHBIM OTYET O MPOJCTAaHHON
pabore;

pHOOpETaTh OMBIT YICHUYECKON HCCIIEIOBATENILCKOW M MPOCKTHOM IEATEILHOCTH, TPOSIBIISAThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TMOWCKY METOJ/IOB PEIICHUsS MPAKTHUYECKUX 3a]1ad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSA B PA3IMYHBIX UCTOYHHMKAX HHGOpMaluu (Hay4yHO-TIOMYJspHas JUTeparypa
XMMHUYECKOTO  COJEp)KaHUs, CHOpaBOYHbIE TmocoOus, pecypchl HMHTepHera), aHaIU3UPOBATH
nH(OPMALIMIO Pa3INYHBIX BUAOB U (OPM MpencTaBiIeHHs], KPUTHYECKH OI[CHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U TNPUMEHATh pa3IUYHbIE METOJBl MPU TMOHCKE M OTOOpe
uHpopMaluy, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MpUOOpeTaTh ONBIT HCIOJIb30BAHUS UH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeAcTaBieHUs HHPOpPMAUH (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCII0JIb30BAaTh HAYYHBIH SI3bIK B KAQUeCTBE CPEJCTBA MpHU padoTe ¢ XMMHUYECKOU HMH(pOpMaIne:
MPUMEHATh MEXIpeAMeTHbIe ((U3uYecKue W MaTeMaTU4YeCKUe) 3HAKU W CHUMBOIBI, (OpPMYIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA HATTISAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AHaiora /Wi JUCKYCCHH,
BBICKa3bIBaTh UJeH, GOPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTENILHO BBIIIOJHEHUS MPEATI0KEHHON
3a/1a4u;

BBICTYIIaTh C TpPEe3CHTAlMel pe3ylbTaTOB I03HABATEIbHON JEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM HPU BBINOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3y4aeéMbIX BEILIECTB, peaIM3allUU Y4eOHOTO
npoekta M (HopMyIMpoBaTh BBIBOJBI MO pe3yibTaTaM IPOBEIEHHBIX HCCIEAOBAHUM MyTEM
COTJIACOBAHUS TO3ULUI B X071 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OsJajieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUAMU:



CaMOCTOSITEJIFHO IIJIAHUPOBAaTh M OCYIIECTBIATH CBOIO IIO3HABATENBHYIO JESTEIHHOCTD,
ompenenss e LENM M 334a4d, KOHTPOJMPOBATH W IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Npe/UlaraeMblii  aITOPUTM JCWCTBUI TNPH BBINOJHEHWH YYEOHBIX M HCCIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3PPEKTUBHBIN CIIOCOO WX pPEUIeHHA € Y4ETOM IMOJYYeHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)xaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUM O XHUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJM XUMHUU B TO3HAHMU SIBJICHUH NpUpOIbl, B (OPMUPOBAHWU MBILIUICHUS U
KYJIBTYpbI JINYHOCTH, €€ (YHKIIMOHAJILHOW TPAaMOTHOCTH, HEOOXOUMOMN AJIsl PELICHUS TPAKTUYECKUX
3aJ1a4 ¥ 9KOJIOrMYecKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpelIe;

BJIaJICHUE CHCTEMOM XHMHYECKHUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMUYECKHIl  DJIEMEHT, AaToOM, OJJIeKTpOHHas o00o0Jiouka aToMa, MOJIEKyJla, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas ¢popMyia (pa3BEpHyTasi U COKpaniéHHast),
MOJIb, MOJIIDHAsI Macca, MOJISIPHBINA 00BbEM, YIIepoaHbIN cKenleT, GyHKIHMOHANbHAS TPYyIIa, pajukal,
M30MepHsi, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJI€BOI0POIbI, KUCIOPOa U a30TCOAepKallIne
COEJIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYIISIPHBIE COETUHEHMS); TEOPHH U
3aKOHBI (TEOpHsl CTPOCHUsI OpraHuueckux BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUH; MUPOBO33PEHUECKHE 3HAHUS, Jie)Kalue B
OCHOBE MOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, ()aKTOJIOTUYECKHE CBEICHUS
O CBOHCTBax, COCTaBe, IOJyYEHHU U OE30MaCHOM HCMOJIb30BAaHUH BAXKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEIILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTE€pHbIC MPU3HAKU IMOHSATHH, yCTaHABIMBATh WX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIME IIOHATHS MPU OINUCAHUU COCTaBa, CTPOCHUS U
MpEBpALICHUN OPraHNYeCKUX COCTUHEHNN;

cOpMUPOBAHHOCTh YMEHUH HCHOJB30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpauIéHHON) (OpMYN OpPraHMYECKHX BEIIECTB U
YpaBHEHUH XMMHUUYECKHX PEaKIUi, HU3rOTaBIMBATH MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB JJIs
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH IMPHUHAJICKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBY M CTPOEHUIO K ONMpeAeNEHHOMY KJIacCy/TpyIe COeTuHEHUH (yrIeBOI0pOabl,
KHCTIOPOJI U a30TCOJIEPIKAIINE COSIUHEHNS, BBICOKOMOJICKYIISIPHbIE COSIMHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarnueckoi Homenkiarype (IUPAC), a Taxke NpUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTJENbHBIX OPraHWYECKUX BEIIECTB (ITHJIEH, NPONMJIEH, AaleTHJIEH, ATUJICHIVIMKONb, TJIMLEPUH,
¢benon, popmanbaerus, aneTanabIerui, MypaBbiHasl KHCIOTa, YKCYCHasi KMCI0Ta, OJIEMHOBAs KUCIIOTa,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIUIHH);

C(OPMHUPOBAHHOCTh YMEHHUS OMNpENeNATh BHIbl XUMHUYECKOH CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJJMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI MIPUMEHATH TMOJI0XKEHUSI TEOPUU CTPOEHUSI OPraHUYECKUX BEIECTB
A. M. ByrnepoBa 11t 00bsCHEHHs 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH
COXPAHEHUsI MacChl BELIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UYCCKUE M XUMHUYCCKHE
CBOMCTBA THIUYHBIX TPEICTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STHWJICH, TPOMWJICH, aleTWwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OEH30J7, METaHOJ, JTAHOI,
STHJICHTJIUKOJIb, TJIHIEPUH, (DEHON, aleTalblIeru]l, MypaBbHHAs M YKCYCHas KHCIOTBHI, TIIOKO3a,
KpaxmaJi, IeJUTI0NI03a, AMUHOYKCYCHAsI KMCJIOTa), WIUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHCHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C MCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAaTh WCTOYHHKH YIIIEBOJOPOJHOTO CHIPhs (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CHOCOOBI WX TNepepaboTKM W MPAKTUYECKOEC MPHUMEHCHHE NPOIAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHI IMPOBOJUTH BBIYUCIICHUS TIO0 XMMHYECKUM ypaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA HJIM MPOJYKTA PEAKIMU MO WM3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WIH MIPOIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAaX HAay4YHOTO
MO3HAHUS, WUCIOJIB3YEMbIX B XUMUU MPU H3YyUCHHH BEIICCTB M XMMHUYCCKUX SBIICHUH (HaOMIoncHME,
W3MEpEHUe, IKCIEPUMEHT, MOJICIIMPOBAHKE), HCIIOJIB30BATh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS
MPUHATHS PENICHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C BEIIECTBAMH W WX
MIPUMCHCHHEM;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUjia TOJB30BAHUS XUMUYECKOW TOCYAOW |
abopaTOpHBIM 000pYIOBAaHHWEM, a TakXKe IpaBujia OOpalieHHs C BEMIECTBAMHU B COOTBETCTBUHU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

COPMHUPOBAHHOCTh YMEHHWW TUIAHUPOBATh W  BBIMOJHATH XUMHYSCKHHA  JKCTICPUMEHT
(mpeBpalieHHuss OpPraHMYEeCKHX BEIIECTB MPH HArpeBaHHUM, IOJyYE€HUE STHIIEHA U H3YYCHHE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLMUU OPraHWYECKUX BEIIECTB, JACHATypalus OelKOB NpH HarpeBaHUH,
IIBETHBIC PEAKIIMH OCJIKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHHKH O€30MAaCHOCTH MPU OOpalIeHUU C
BEIIECTBAMU U  JaOOpaTOpHBIM OOOpPYHOBAaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3alKcH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil u (GopMylnpoBaTh BBIBOIBI
Ha OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJU3UPOBATh XHMUYECKYIO HH(pOpMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM nHpopmalu, HTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOATh MpaBUiia SKOJOTHYECKH 1[€JIeCO00pa3HOTO MOBEACHUS B
OBITY U TPYAOBOH JESITENLHOCTU B LIEISX COXPAHEHMSI CBOETO 3/I0POBbA U OKPYXAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABAaTh ONACHOCTb BO3JICHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHAT, HAa mpuMepax CHOCOObI YMEHBIICHUS W
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3JACUCTBUS HA OPTaHU3M UYEJIOBEKa;

Ui O0y4aroMIMXCs ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE NPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBJICHUN;

JUIA CJETbIX U CHa0OBUAAIIUX OOYYaIOLIUXCS: YMEHHE HCIOIb30BaTh PENbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mst 3anucu xumudeckux GopMyIL.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOEHHS Kypca «O011ast 1 HeopraHuuecKkast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOW COCTABIAIOLIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpPa, POJIM XUMHHM B TO3HAHUM SBJICHUHA NPUPOABI, B (OPMUPOBAHUHM MBILIUICHUS WU
KYJIBTYpBl JINYHOCTH, €€ (YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOMN /sl pelICHUs TPAKTUYECKUX
3a]a4 ¥ 9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpene;



BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHUE IOHITHS
(XMMUYECKUIl 3JEMEHT, aTOM, M30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIPHBII 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKas
CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKas, BOJOPOJHAs), KpUCTAIIIMYECKas pele€TKa, THUIIBI
XUMHMUYECKUX PEAKIUI, pacTBOP, 3JIEKTPOJIMTHI, HEIIEKTPOJIUTHI, HIEKTPOIUTHYECKAs NHUCCOLMALINSA,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIMi, XUMUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHSI AIEKTPOJUTUUECKON uccolnanuy, nepuoanyeckuit 3akoH . M. Menneneesa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS WU IMPEBPALEHUS HHEPrUM MpU XUMHUYECKUX
peaxkuusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIUE B
OCHOBE MOHUMAaHUSI TPUIMHHOCTU ¥ CHCTEMHOCTH XMMUYECKHX SBJICHUM, (DaKTOIOTHYECKHE CBEICHUS
O CBOICTBaxX, COCTaBe, IMOJYYEHUU M OE30MacCHOM MCIIOJIb30BAHUM BAaXKHEHIINX HEOPraHHMUECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMH BBISBISATH XapaKTE€pHbIE MPU3HAKU IMOHATHH, yCTaHaBIMBATh WX
B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMKMCAHUU HEOPraHMYECKUX BEIIECTB U
UX MPEBPALLICHAN;

c(OpMUPOBAHHOCTh YMEHUN MCIOIb30BaTh XUMUUECKYIO CUMBOJIUKY Ul COCTaBIIEHUS (POPMYIT
BEIIECTB M YypaBHEHHMH XWMHUYECKHX peaknui, cucremarndeckyro HomeHkinatypy (IUPAC) wu
TPUBUAIbHBIE HA3BaHMSI OTIEJbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblil ra3, YIJIEKHCIBIM Ta3,
aMMuaK, raiméHas U3BeCTh, Heral€Has U3BeCThb, IUThEBast COJa, MUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUI OINpeAessTh BaJICHTHOCTb MU CTENEHb OKHCIEHUS XHMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHAs, WOHHAs,
MeTaJUIMYecKas, BOJOPOJHAs) B COECIUHEHUAX, THUI KPUCTAUINYECKOM PpEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYIISIpHasl, HOHHAs, METANINYECKas), XapakTep Cpelibl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUI YCTAHABJIMBATh NPUHAJICKHOCTh HEOPraHUYECKUX BELIECTB 0 MX
COCTaBy K ONPEAEeNEHHOMY KJIacCy/TpyNIe COeIMHEHUH (IIPOCThIE BEIECTBA — METAJUIbl U HEMETAJLIBI,
OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEPHbIE THPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTb YMEHHH PACKPBIBATH CMBICI Iepuoanyeckoro 3akona Jl. 1. Menzaeneesa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO0, OOBSCHUTEIbHYIO M IPOTHOCTUYECKYIO (DYHKIINY;

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
sneMeHToB 1-4 mepuonoB Ilepumoandeckoit cucrembl xumuueckux sneMmeHToB . M. Menneneena,
UCIIONB3YS TMOHATHS «S-, P-, U-3IEKTPOHHBIC OPOMTANN», «IHEPreTHYECKHE YPOBHU», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHUYECKUX 3JIEMEHTOB UM MX COCIMHEHUH IO NEepHoJaM u
rpynnaMm [lepuonndeckoi cucremsl xumuueckux 3aemeHToB /1. Y. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHUH XapakTepu30BaTh (ONHMCHIBATb) OOLIME XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE N€HETHUUECKOMN CBS3U
MEXAY HEOPraHMYECKMMH BEIECTBAMHU C IIOMOIIBI) YPABHEHHM COOTBETCTBYIOIIMX XUMHUYECKHX
peaxkuui;

C(OPMHPOBAHHOCTh YMEHHUS KIacCU(DUIUPOBATh XUMHUECKHE PEAKUUU [0 pa3IMyHbIM
IpU3HAKaM (YHCITy U COCTaBY PEearupyrolluX BEILIeCTB, TEIMJIOBOMY 3((eKTy peakiuu, U3MEHEHHIO
CTEIeHeH OKUCIIEHUS 3JIEMEHTOB, 0OpaTUMOCTH PEAKLIUHU, YIACTHIO KaTaau3aTopa);

Cc(OPMHPOBAHHOCTh YMEHMH COCTaBJIATh YPaBHEHHUS DPEAKUUH pa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpAIll€HHbIE YpaBHEHUs peakUuil HOHHOTO OOMEHa, YUUTBIBasl YCIOBUS, IPU KOTOPBIX ITH PEAKLUU
UAYT 10 KOHIIa;



c(OPMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKINH, MOITBEP)KIAIOIINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACO3HABATh OIBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpPeICTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKLnii;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pEaKnmuu OT
pa3NuYHBIX (PAKTOPOB; XapaKTEep CMEUICHUS XMMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTE€PHU30BaTh XMUMHUYECKHE NPOIECCHI, JIe)KAIHE B OCHOBE
MPOMBIIIJIEHHOTO  [OJIYYEHUSI CEpHOM KUCJIOThl, aMMHaka, a TaKke Cc(HOPMUPOBAHHOCTh
npeacTaBieHuid 00 oO0mMX Hay4YHBIX NPUHLMIAX M HSKOJOTMYECKUX NpobsieMax XHMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHI NMPOBOJUTH BBIUUCICHUS C UCIOJIb30BAaHUEM MOHATUS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHMHM Ta30B NpU XUMHUYECKHX pEaKIHUsAX, Macchl
BEIECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOrO 3¢ ¢eKTa peakiy Ha OCHOBE 3aKOHOB COXPaHEHMUS
MacChl BEIIECTB, IPEBPAILCHNS U COXPAHEHHUSI SHEPTUU;

chOpMUPOBAHHOCTh YMEHHM COONIOAATh TMpaBUjia TOJB30BAHUS XUMHUYECKOW TIOCYAOH U
abopaTOpHBIM 000pYIOBAaHHWEM, a TakXKe IpaBujia OOpalieHHs C BEMIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh ~YMEHMHM IUIAHUPOBATb M BBINOJHATH XUMHMUYECKUN  SKCIIEPUMEHT
(pasznokeHue MepoKCHAa BOJAOPOJA B MPHUCYTCTBHM KaTalu3aTopa, OMpENelIeHHe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAJIHLHOTO WHIUKATOPA, BIMSHHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh
XMMHUYECKON peaklny, peakluu HIOHHOTO 0OMEHa, KaueCTBEHHBIE PEeaKIK Ha cylnbdar-, kapOoHAT- 1
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMS, PEIICHHE HKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMaM «MeTaie» u
«Hemerannel») B COOTBETCTBUM C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH MPH OOpallleHUu! ¢ BEeleCTBaMHU
1 1a00paTOpHBIM 000PYTOBAaHUEM, MPEACTABIATh PE3YIbTATHl XUMUYECKOTO IKCIEpPUMEHTa B (hopMme
3alMCH YpPaBHEHUU COOTBETCTBYIOIIMX peakuuii U (GOopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJTU3UPOBATh XUMHUYECKYIH0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOUHHKOB (Cpe/ICTBa MaCCOBOM KOMMYHUKalUU, IHTEpHET U IpYyTux);

chOpMUPOBAHHOCTh YMEHUHN COOIIOAATh MpaBUiia 3KOJOTUYECKH 1[€JIeCO00pa3HOTo MOBEACHUS B
OBITY U TPYAOBOW JESITENLHOCTH B LIETSX COXPAHEHHSI CBOETO 3/JI0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA HA )KUBBIE OPraHU3MBbI OIIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatens [1/IK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHS U MPEIOTBPALICHUS HX
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui O0y4aromMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBS: YMEHHE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBJICHUN;

U CIenbIX W cHaboBHIAIIMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh pelibe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo yacoB J1eKTPOHHBI
Ne HaumeHoBaHue pa3aeioB u
e (uudposbie)
n/m | TeM MPorpamMmbl Kontp [pakr
Bcero o0pa3oBarteinb
padoThI padoThI
HbIE pecypchl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoin
11 xumun. Teopus cTpoeHus 5
' OPraHUYECKUX COETUHEHHI A.
M. bytiepoBa
Hroro no pazgeny 5)
Paznen 2. YrieBoaopoabl
91 [IpenenbHbIe yriaeBOa0POIBI 4
' — aJIKaHbl
Henpenenbusie
2.2 YTIICBOOPOIBI: ATKEHBI, 12 1
ATKAMECHBI, ATKUHBI
ApoMaThdeckue
2.3 P 6
YTJIEBOIOPO/IBI
[IpupoHbIE HCTOUYHHUKHN
2.4 YTJIEBOJIOPOJIOB M MIX 5 1
nepepaboTka
Hroro mo pazgeny 27
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. ®eHon 6
Anbaerunpl. KapOoHOBBIC
3.2 ACTIAR. 2D 10 1
KUCTOThI. Cl0KHbBIE 2PUPBI
3.3 VYrineBoasl 6 1
Utoro no pazneny 22
Pa3znea 4. A3oTrconep:kanue oprannyeckue coeIuHeHus
41 AMUHBI. AMHUHOKHCIIOTHI. 6
' Benku
Utoro no pazneny 6
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA
51 [Inactmaccel. Kayayku. 5
' Bosokna
Uroro no pazgeny 5
PesepBHbIi Kpok 3
OBUIEE KOJIMYECTBO YACOB 68 5 5

I10 ITPOTPAMME




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudgposbie)
pa3aesioB U TeM Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpaMmblI padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
1.1 proa 6
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa
CrpoeHue BeniecTna.
1.2 Muoroo0bpa3ue 6
BEIIECTB
1.3 XUMHUYECKUE pPeaKIInu 14 1 1
Hroro mo pazueny 26
Paspnen 2. Heopranuyeckasi XuMust
2.1 Mertanibl 11
2.2 Hemeranms 15 1
CBs3b HEOPraHUYECKUX
2.3 Y OPTaHUYECKUX 4
BEIECTB
Hroro mo pazgeny 30
Paznena 3. XuMus 1 ;KU3HL
3.1 XUMUS U )KU3HB 8
Hroro mo pazgeny 8
OBUIEE KOJIMYECTBO
- 68 2 3

YACOB IIO ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

Kontp
padoThI

IMpakr
padoThI

Jara
H3YYeHU S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannueckoun
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHUYECKUX
coenuHeHU A. M.
bytneposa, e€
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o
Kiaccudukanuu
OpPraHn4€CKrUX BCIICCTB.
Howmenknarypa
(cuctemaruyeckas) u
TPUBHUAJIBHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB

AJIKaHEI: COCTaB U
CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Mertan u >TaH —
MpocTeuie
MPEACTaBUTEIH AIKAHOB

AIIKEeHBI: coCTaB U
CTPOCHHUE, CBOICTBa

OTUJIEH U IPOTUJIEH —
NpocTeuie
MIPE/ICTAaBUTENH aJTKEHOB

IIpakTuyeckas padora
Ne 1. «Ilonyuenune
STWJIEHA U U3YyYEHHUE €TO0
CBOMCTB»

Ankanuensl. byranuen-
1,3 u MmeTunOyTaueH-
1,3. [lony4uenue
CHUHTETHYECKOTO




Kay4dyKa U PE3UHBI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PSI.
AueruneH —
MPOCTEUILIHI
MPEeACTaBUTEb ATKUHOB

11

Brrancnenns o
YPaBHEHUIO
XUMHUUYECKOU pEaKIuu

12

ApeHbl: 6eH301 1
TOJIyOoJI. TOKCHYHOCTh
apeHOB

13

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIMNX K
Pa3IMYHBIM KJlaccam

14

[IpupoHbIE HCTOYHUKHN
YTJIEBOJIOPOJIOB:
MIPUPOJIHBIN a3 u
MOIyTHBIC He(PTSIHBIC
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTKu

15

[IpupoHbIE UCTOYHUKHT
YIJI€BOJIOPOJIOB:
MIPUPOJIHBIN ra3 u
MONYyTHBIE He(TAHbIE
rasbl, HeTh U
MPOIYKTHI €€
nepepaboTKu

16

KonTponsHas pabora no
pasneny
«YTIIeBOJIOPOIBI»

17

IIpenensHbIe
OJIHOATOMHBIE CIIUPTHI:
METaHOJI M 3TaHOJI.
Bonoponnas cBs3b

18

MuoroaroMHEBIE
CIIUPTHI: TUJICHTJIMKOJIb
U TIMLEPUH




19

@DEeHOJI: CTpOEHHUE
MOJIEKYJIbI, (PU3UIECKUE
U XUMHYECKUE
CBOMCTBA, IPUMEHEHNUE

20

Anbaeruasr:
dbopmanpaeTu U
aneTanpaerua. AneTon

21

OIHOOCHOBHBIE
IIpEJEIbHbIE
KapOOHOBBIC KUCIIOTHI:
MYpaBbUHAs U YKCyCHast

22

[IpakTnueckas pabora
Ne 2. «CpoiicTBa
pacTBOpa yKCyCHOM
KHCIIOTBD»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeACcTaBUTEIN
BBICIINX KapOOHOBBIX
KHCIIOT

24

Mpbia Kak coau
BBICIITUX KapOOHOBBIX
KHCIIOT, UX MOIOIIEe
JNIEUCTBUE

25

CrnoxHbie 3(OUPBI Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCIIOT.
I'uaponus cinoKHbBIX

a¢upoB

26

Kupsl: ruposnus,
MIPUMEHEHHE,
Ouosnoruyeckas poiib
KUPOB

27

VrieBoabl: cocTas,
Kiaccudukanms.
Baxmneiiiue
MIPEICTAaBUTEINHN:
TJII0K033, PPYKTO3a,
caxaposa

28

Kpaxman u nemntonosa
KaK IPUPOJIHBIE
MIOJINMEPBI




29

KonTtponsHas pabora o
paszneny
«Kucnopoacoxaepxaine
OpraHUYEeCKHe
COCIMHECHUA

30

AMMWHBI: METHJIAMHH U
AHWJINH

31

AMHMHOKHCIOTHI KaK
am(oTepHbIe
OpraHuYecKue
COEIUHEHHS, UX
OHOJIOrMYECKOe
3Hauenne. IlernTums!

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS

33

OCHOBHBIE TTIOHATHUS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCTMHEHNH

34

OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECIUHEHU.
[lnactmaccel, kKaydyku,
BOJIOKHA

35

Ypoxk 060061IeHHs

36

Pe3epBHbIi ypok

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

Kontp
padoThI

pakr
padoThI

Jara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUI PJIEMEHT.
AToM. DneKTpOoHHAas
KOH(UTypamus aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XMUMHUYECKUX 3JIEMEHTOB
. Y. Menneneesa, ux
CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH
H3MEHEHNS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
UX COCIMHEHHUHN 1O
rpynmnam 1 mepuoiaM.
3HadeHHe
MEePUOIUYECKOTO 3aKOHA U
CHCTEMBI XHUMHYCCKHUX
anemenToB ..
MenneneeBa B pa3BUTHH
HAayKH

CrpoeHue BelecTna.
XuMunueckas CBSI3b, €&
BU/JIbI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOM
cBs3u. Boyopoanas cBs3b

BaneHTHOCTE.
DIIEKTPOOTPUIIATETLHOCTb.
CTeneHb OKHUCIICHUS.
BemectBa MoJieKyasipHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHHUS

[lonsTHE O AUCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOUJHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa
B pacTBOpe




Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
COCAUHEHU.
TI'eneTnyeckas cBA3b
HEOPraHUYECKHUX BEIECTB,
pa3IUYHBIX KJIACCOB

Knaccudukarus
XUMHUUYECKUX PEAKIINH B
HEOPraHUYECKOU U
OPraHU4eCKO XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
TIpEeBpaIeHUs YHEPTUU
MIPU XUMHUYIECKUX
peaKImsIx

CkopocTh peakiuy.
OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTrueckas padota Ne
1. «BnusiHne pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
mucconmanus. [Tonsitue o
BOJIOPOJ/IHOM IOKa3aTele
(pH) pactBopa. Peakunu
HOHHOTO OOMEHa.
I'aaponus opraHUYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHCIIUTEIIFHO-
BOCCTaHOBHUTEILHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIaBOB U
pacTBOPOB cojiei

13

KonTponsHas pabota o
pazneny «Teopernueckue
OCHOBBI XUMUI»

14

Meramnibl, uX MOJOKEHUE
B Ilepunoanueckon
CUCTEME XUMHUYECKUX




anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
atromoB. O0mrue
¢du3nveckrue CBOKWCTBA
METaJJIOB

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECCKUN PSiJT
HaIpsHKEHUH METaJUIOB

16

XHUMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJIOB
(HaTpui, KA, KaJabIHi,
MarHuii, aJroMUHUI) U UX
COEIMHEHU N

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COoeqUHEHNN

18

XUMHUYECKHE CBOUCTBA
IIMHKA, JKeJie3a B UX
COoeqUHEHNN

19

[TpakTrueckas padota Ne
2. "Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«MeTtamie»"

20

Hemeramnsl, ux
MOJIOJKEHUE B
[Tepuoanueckoii cucreme
XUMHUYECKUX DJIEMEHTOB
. Y. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyeckne cBOMCTBa
HEMETAJUIOB. AJUTOTPOITUS
HEMETAJUIOB (Ha mpuMepe
KHCIIOPO/a, CEepbl,
docdopa u yrnepona)

22

XMUMHYECKHE CBOUCTBA
rajoreHoB, CEPhl U UX
COeIUHEHUU

23

XMUMHYECKHE CBOUCTBA
a3oTa, Gpocdopa u ux




COEIMHEHUI

24

XMUMHYECKHE CBOUCTBA
yriepojia, KpeMHHUsS U UX
COeIUHEHUU

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COCMHEHU N

26

O0o00611eHNE U
CHCTEMAaTH3aINs 3HAHUH
no teMe «HemeTamismy.
Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMUYECKHE
pacdEThl

27

[IpakTnueckas padora Ne
3. «Pemenue
AKCIIEPUMEHTATBLHBIX
3aJ1a4 IO TEME
"HemeTtamaber"»

28

KonTtponsHas padoTa no
TeMaM «MeTaJuieD) U
«HemeTtame»

29

Heopranuueckue u
OpraHHYeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHHYeCcKre OCHOBAHUS

30

AmdoTtepHbIe
HEOpPraHu4ecKue u
OpraHuvecKue
COCIIMHEHUSI.
I'eneTnueckas cBs3b
HEOPraHUYeCKUuX U
OpPraHUYeCKUX BEIICCTB

31

Ponb xumuu B
oOecreueHU
JKOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBOM OE30ITaCHOCTH,
Pa3BUTUU MEIUIUHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHIUITAX




MIPOMBIIIIEHHOTO
MOJIYYCHHS BAXKHEUILNX

BEIIIECTB
33 YenoBek B MUPE BEIIECTB 5
Y MaTepuasoB
34 XuMUs U 3J0pOBbE 9
4yeoBeKa
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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