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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeJHEro ol1ero oopazoBanus pa3padoTaHa Ha
ocHoBe @DepepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit ®enepanun», TpeOOBaHMN K pe3yiabTaTaM OCBOEHUS (enepanbHOi
oOpasoBarenpHON TporpamMMmbl  cpemHero oOmiero ooOpazoBanus (DOII  COO),
npencraBieHHbIX B DenepanbHOM TrocyJapCTBEHHOM O0Opa30BaTEIbHOM CTAaHAPTE
COO, c¢ yuérom Koumenmum mnpenogaBaHus yY4yeOHOTO TMpeAMeTa «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanus3yromux OCHOBHBIC
oOpa3oBaTelbHbIE MPOTPAaMMbl, W OCHOBHBIX TOJOXeHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mniepuoa a0 2025 roga» (Pacmopspkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpPEAEICHUI0 001Iei
CTpaTeruu OOy4eHMs, BOCIIUTAHUS U Pa3BUTHS OOy4arOUIMXCA CPEACTBAMU y4e€OHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 06a30BOM  ypOBHE  COCTaBUIIU
koHnenTtyanbHele mojiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIEp)KaHus, pE3yJbTaTOB OOy4YeHHs] M TpeOOBaHMW K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, MOJYyYaeMOE€ BBIMTYCKHUKAMH 00I1€00pa30BaTeIbHON
OpraHu3alllM, SIBJISIETCA HEOTHEMJIEMOM YacThi0 HMX OOpa30BaHHOCTH. OHO CIIy)KUT
3aBEpIIAIOIIAM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJTFOUEBBIX LIEHHOCTEN, MPUCYIINX LHEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHusl. ITH
LHEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHPOBAHUS MHPOBO33PEHHS U
oOuieil KyJapTyphl YeNOBEKa, a TaKKe IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K
CBOEMY 3/I0pOBbI0O M THpUpogHOW cpene. Peamusyercss Xxumuueckoe oOpa3oBaHME
oOy4aroluxcsi Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs CPEACTBAMHU Yy4eOHOTro
npeaMeTa « XUMHUs», COIepKaHUE U IOCTPOCHHUE KOTOPOTO ONPEAEIICHBI B TPOrPaMMe 110
XUMUU C YYETOM CIeNM(PUKA HAYKU XUMUH, €€ 3HAUCHHUS B MO3HAHWUU TPHUPOIBI U B
MaTepuaIbHONW HU3HU OOLIeCTBa, a TakkKe C YYETOM OOLMX Lesied UM NPUHLUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpEeTHEr0 00111ero o0pa3oBaHus B
Poccuiickont @enepanum.

XUMHSL Kak DJEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIPAET OCO0YyI poJib B
COBPEMEHHOM LMBWJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepHabHOM KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBILIUICHHMS, B CO3/JaHUE
LEJIOCTHOTO TMPEACTABICHHUSI 00 OKpY’KaloIllleM MHpE Kak O €IMHCTBE MNPUPOAbI U
YyeJoBeKa, KoTopoe (GOpMHUpPYETCS B XMMHUM Ha OCHOBE TMOHHMMAHHS BELIECTBEHHOI'O
COCTaBa OKPY’KaOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXAY CTPOCHUEM BEILLECTB, UX
CBOICTBaMH U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C JIPYTMMHU €CTECTBEHHBIMHM HayKamMu, XUMHUS CTalia
HEOTHEMJIEMOM YacThi0O MHUPOBON KYJBTYpPbl, HEOOXOJWMBIM YCJIOBHUEM YCIEUIHOTO
TpyJa H SKU3HM Kaxjaoro wieHa obOmectBa. CoBpeMEeHHass XUMHUS KakK Hayka
co3uaaTeNnbHasl, Kak HayKa BHICOKUX TEXHOJIOTU HAMpaBJICHA HA PEIIEHUE TJI00AThHBIX



po0JIeM yCTOMYNBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECCKOM, TUIIICBOMA,
HKOJIOTUYECKON 0€30IaCHOCTH U OXpaHbl 3J0POBBSI.

B cooTBeTcTBUM ¢ O0IIMMH LEJIIMU U IPUHLMIIAMU CPETHETO 00111ero 00pa3oBaHus
comepxkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIl ypOBEHb H3YUYEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOy4aroluXcs,
HEOOXOJUMYI0O UM i1 BbIpaOOTKM MHPOBO33PEHUECKUX OPHEHTUPOB, YCIIEUIHOTO
BKJIFOUEHUS B )KM3Hb COLMYMA, MPOJIOJDKEHHUST 00pa30BaHUs B PA3NIUYHBIX 00JIACTIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEM.

CocTaBnsOMKUMH IpeaMeTa « XUMUS» SABIAIOTCSA 0a30BbIe Kypchl — «OpraHudeckas
xuMus» U «OO0IIast 1 HeOpraHuYecKass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKHM: CHUCTEMa 3HAHUU IO HEOPTraHWYECKON
XUMHH (C BKJIIOYCHHEM 3HAaHUW W3 OOIIe XWMHUU) W OpPraHUYEeCKOW XUMHH.
dopmupoBaHue JAaHHOW CHCTEMbl 3HAHUM MPH HU3YYCHHH IMpenMera oOecreuynBaeT
BO3MO>KHOCTbh PACCMOTPEHMSI BCETO MHOT000Opa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHATH,
3aKOHOB U TEOPUH XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOwmwas u
HEOpraHuyecKas XuMus» copMUpOBaHa B IPOrpaMMe 110 XMMHUH Ha OCHOBE CHCTEMHOTO
HoJX0Ja K M3y4yeHUI0 Yy4yeOHOro Marepuajga U OOYCIIOBJI€Ha HCTOPHUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha OMPEIENIEHHBIX TEOPETUUECKUX YpOBH:X. Tak, B
Kypce OpPraHMYeCKOM XHMMHMH BELIECTBA PAaCCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHUS OPTaHUYECKUX COCAMHEHNN, & TAKKE HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUH BeliecTB. CBeJeHUsI 00 U3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YTJIEBOAOPOJIOB JIO CIIOKHBIX OHMOJIOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4ecKoM XHMHMHM MOJYy4aroT pPa3BUTHE
copMUpOBaHHBIE Ha YpPOBHE OCHOBHOrO 00IIEro 00pa3oBaHMs IEPBOHAYAIILHbBIC
NPEACTABICHUS] O XHMHYECKOW CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON PEAKLIUH.

[Ton HOBBIM yrioM 3peHHss B TmpeaMmere «XuMus» ©0a30BOro  ypOBHS
paccmaTpuBaeTcss HM3yYEHHbII Ha ypOBHE OCHOBHOro o0Imero o0Opa3oBaHUs
TEOPETUUECKUI MaTepuan U (akTOJOTMYECKUE CBEACHMS O BEIECTBAX M XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XuMHs» 00y4JarouMcst
IIPEOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE NIEPUOJMYECKOTO 3aKOHA C
OOLIETEOPETUYECKUX U METOAOJOTHYECKUX MO3UIMM, TITyOXe MOHSATh MCTOPUUYECKOE
U3MeHeHHe (QYHKIUNA 3TOro 3akoHa — OT oOoOmiarome 10 OOBICHAIONIEH U
MIPOTHO3UPYIOIIEH.

Envnas cucremMa 3HaHUMKM O BaXHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAaX M MPUMEHEHUU, a TAKXKE O XHMHYECKHX PEaKUMSIX, MUX CYIIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKaHus nomnonHserca B Kypcax 10 m 11 knaccoB anemeHTaMu
COZEP/KAHUS, UMEIOIIIMMU KYJIbTYPOJIOTMYECKAN U MPUKIAAHOW XapaKTep. DTU 3HAHUSA
CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMMHUHU C JPYTHMMH HayKaMH, PacKpbIBAIOT €€
pOJb B TO3HABATEIBHOW M TMPAKTUYECKOM JESTENIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCIHUTAHUIO YBAXEHHsI K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUH M NMPAKTUYECKUX
OPUJIO)KEHUH XUMHH, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOILIECTBEHHO HU



JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH
WH(pOpMAILIMIO U IPUMEHATH €€ JJIsI TONOTHEHUS 3HAaHUM, PEIICHHUS] HHTEIUICKTYaIbHBIX
U DKCIEPUMEHTAJIBHBIX MCCIIENOBATEIBCKUX 3adad. B 1enoMm cojepkaHue y4deOHOTo
npeaMera «XuMHUs» JaHHOTO YPOBHS HM3YUYEHHS OPUEHTUPOBAHO Ha (POpMHpPOBAHHE Y
00yYarOIIMXCsI MUPOBO33PEHUYECKON OCHOBBI /111 TOHUMaHMS PUI0COPCKUX UACH, TaKUX
KaK: MaTepUalbHOC E€IWHCTBO HEOPraHWYECKOr0 M  OPraHMYEeCKOro  MHpa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOEHHUEM, I03HABaEMOCTh
MPUPOIHBIX SBICHHUHN MyTEM SKCTICPUMEHTA U PEIICHUS MPOTHBOPEUUN MEXKTy HOBBIMHU
dbakTaMl W TEOPETHUYECKUMH TMPEANOCHIIKAMH, OCO3HAHUE POJM XWMUU B PEIICHUH
IKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYPCOB,
CBIPBSI, CO3/ITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B mutane pemeHus 3aa4 BOCHIUTAHUS, PA3BUTHS M COIUAIHM3AIIAN O0YUYaAIOIIUXCS
MIPUHSATHIC TTPOTPAMMOM IO XUMHUH TOIXOIBI K OTIPEICTICHUIO COJICP KAHMS U TTIOCTPOCHUS
npeaMera IpeaycMaTpuBalOT (OpMHUpPOBaHUE YHHUBEPCAIbHBIX YYEOHBIX JIEHCTBU,
UMEIOITUX 0a30BOE 3HAUCHUE IS PA3IMYHBIX BUIOB JASATCIBHOCTH: PEIICHHS TTPoOIeM,
MOMCKa, aHalln3a U 00paboTKu MHGOPMALIMK, HEOOXOIUMBIX JIJIs MIPUOOPETCHUS OIbITa
MPAKTHYECKONH M MCCIICAOBATEIbCKOM JEATEIIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B
MTO3HAHUHU XHUMHUHU.

B npakTtuke npenoiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O O0IIIETo 00Opa3oBaHus,
TaK ¥ Ha YPOBHE CpeIHEero o0Iero o0pa3oBaHus, IPH ONPEACICHUN COACPKATCIHHOM
XapaKTEePUCTHKX TeJed W3YyYeHHS TMpeaMeTa HaIlpaBJICHUEM TIEPBOCTEIICHHON
3HAYMMOCTH TPATUIMOHHO TPHU3HAETCA (HOPMHUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON CITEIILHOCTH YEJI0OBEKa M KaK
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
TIOJIXOJT K OTIPEACIICHUIO TICJICH U3yUEHHUS TTPEAMETA SIBJISETCS BIIOJHE OMPaBIaHHBIM.

CorylacHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMHA H3yYCHUS MpeaMeTa « XUMUSD)
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIFOTCS:

dbopMUpPOBAHUE CHUCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOM JIE)KAT KIIFOUCBBIC MOHSTHS,
byHIaMEeHTAIbHBIC 3aKOHBI MU TEOPHUHU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE W
MMOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHWH MHPOBO33PEHUYCCKOIO XapakTepa,
03HAKOMJICHHE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHHS;

dbopMHpOBaHWE W Pa3BUTHE TMPEJACTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BCIIECTB W XUMHUYCCKUX PEAKIUNA, HEOOXOMAMMBIX I TPHOOPETEHUS yMEHUI
OPHUEHTHUPOBATHLCS B MUPE BEIIECTB M XUMHUCCKHUX SIBJICHUH, UMEIOIIINX MECTO B TIPUPOJIE,
B IIPAKTUYECKOU U IIOBCEIHEBHOW JKU3HU;

pa3BUTHE YMCHHHA W CIIOCOOOB ACATCIBHOCTH, CBSA3aHHBIX C HAOMIOJICHUEM U
00BSICHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOIIOJEHUEM MpaBuia 0€30IacHOIo
oOpalleHus ¢ BEIIEeCTBAMM.

Hapsimy ¢ atuMm, conmepxkaTenbHas XapaKTepUCTHKa IIeJIed W 3aJad W3Y4YCHUS
npeaMeTa B MPOrpaMMe MO XUMHUW YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero obmiero oOpaszoBanus. CerojmHs B
IpEnoJaBaHNM XMMHUU B OOJbIIEH CTENEHU OTMAETCSA MPEANOYTCHUE IMPAKTHICCKOM



KOMITOHEHTE COJepKaHusi 0O0y4eHUs], OPUEHTUPOBAHHOW HA MOJTOTOBKY BBITYCKHUKA
00111e00pa3oBaTeIbHONM  OpraHU3allMM, BIAJCIONIEr0 HE HAa0OpOM 3HaHUM, a
(GYHKIHMOHATBHOM TIPaMOTHOCTBIO, TO €CTh CHOCOOAMHU M YMEHHUSIMH aKTHBHOIO
MOJIyYeHUS 3HAHUW M IPUMEHEHHUS UX B PEAIbHOM JKU3HU NI PEIICHUS MTPAKTUYECKUX
3a/ay.

B cBsi3M ¢ ATUM NpU U3YYEHUHM TpeaMeTa «XHUMHs» JIOMUHUPYIOIIee 3HAaYCHUE
pUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

ajanrtanusi OOyJaromMXCs K YCIOBUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpA,
(dbopMUpOBaHNE WHTEIIEKTYyabHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHUEM;

dbopMupoBaHUEe y 00YUAIOIMINXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH),
UMEIOINX YHHUBEPCATHLHOE 3HAYCHHUE NJIST PA3IUYHBIX BUIOB JEATEIHLHOCTH: PEIICHUS
npoOieM, TMOUCKa, aHaimu3a | 00paboTku uHGOpMAIMKM, HEOOXOMAUMBIX IS
NPUOOPETEHUST ONBITA JESITEIILHOCTH, KOTOpasi 3aHMMAeT BaXKHOE MECTO B MO3HAHUU
XUMHUH, a TaKXe JJI1 OLUEHKH C TO3UIUN HKOJIOTHYECKON 0e30MacHOCTU XapakTepa
BJIUSIHUS BEIIECTB M XUMHUYECKUX IPOIIECCOB HA OPraHM3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN O00YyYaromUXCs: CIHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIE
3HaHHWS TI0 XMMHH B COOTBETCTBHM C >KH3HEHHBIMH TOTPEOHOCTSMH, HCITOJIB30BAThH
COBpEMEHHbIC MH(OPMALIMOHHBIEC TEXHOJIOTUH J1JIsl TOMCKA U aHaJIM3a y4eOHOU U HayqHO-
MOMYJISIPHOM HHPOPMAITUHA XUMUIECKOTO COICP KaHUS;

dbopMUpOBaHHE W Pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHNS, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TpPH ITUIAHUPOBAHUM W TPOBEACHUM XHMHYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Y 00ydaromumxcs yOexK IEHHOCTH B TYMaHUCTUYECKON HAPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJAM B PEIICHUH TJI00aJbHBIX MPOOJIEM PAIMOHAIBHOTO
MPUPOOTIOIH30BAHNS, TIOMIOJIHEHHUSI JHEPreTUYECKUX PECYpCOB M COXPaHEHUS
OPUPOJITHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHUS K
OpUPOJE W CBOEMY 3JIOPOBBIO, a TaKXe NPHOOPETEHHS OIbITa HCHOJb30BaHUS
MOJIYYCHHBIX 3HAHUM JJIS TMPUHSITHS TPAMOTHBIX PEHICHUN B CUTYallUsSX, CBS3AHHBIX C
XUMUYCCKUMH SIBIICHUSIMH.

B ydeOHOM muiane cpeaHero oOuiero oOpa3zoBaHUs MpeaAMET «XUMUs» 0a3z0BOro
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00macTu « EcTeCTBEeHHO-HAYUHBIE TPEAMETHI.

OO6miee 4KMCIO YacoB, OTBEAEHHBIX ISl M3YYCHUsS XHUMHHM, Ha 0a30BOM ypOBHE
cpeaHero oomiero odpasoBanus, coctapisger 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeTr opraHMYecKOM XHMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE WU 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepHaioB. Teopus CTPOCHUS OPraHUYECKHX
coenuHennit A. M. bytiepoBa, e€ ocHOBHble MoJioKeHUs. CTpyKTypHbIE (DOpPMYIIbI
OpraHUYeCcKUX BeulecTB. I'oMoiiorus, uzomepus. XUMHUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiaccupukauMy OpraHudeckux BemecTB. HomeHnknaTtypa
OpPraHUYECKUX COECIUHEHUN (CUCTEMAaTHUYeCKasi) U TPUBHUAJIbHbIE HA3BaHUS BAXKHEUILINX
IPEICTABUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEepUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HX IPEBpalICHUI:
O3HaKOMJIEHHE C OoOpa3lamMy OpPraHWYEeCKUX BEIECTB M MaTepuajlaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHMYeCKHMX BEIECTB, HAOJIOJIEHUE U OMNHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAILEHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHUHU
(raBnieHue, oOyriiMBaHUE U TOPEHHUE).

Yriesoaopoast

AJKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NPOCTENIINE
IPEICTaBUTENN aJKaHOB: (PU3NUYECKUE U XUMHUECKHE CBOMCTBA (peaKlMK 3aMEIIECHUs U
TOpEHNs ), HAXOXKACHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUW pAA. ODTWUIEH W MPONUIEH —
IPOCTEUIINE NPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAJOr€HUPOBAHUS, TUAPATALMH, OKHCICHHUS M TMOJUMEPHU3ALNHN),
MOJIyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetmwnOyraauen-1,3: cTpoeHue, BaKHeUIINe
XUMHUYECKHe CBoicTBa (peakuust mnonuMepusanuu). IlomyueHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTMUECKUN psiA. ALIETUICH —
OPOCTEHIINI MpeACTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMcTBa (peakuuu TUIAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallld, TOPEHUs),
NOJIyYEHHUE U IPUMEHEHHE.

Apensl. ben3zon: cocraB, cTpoeHue, GU3nYecKue 1 XMMUYECKHUE CBOMCTBA (peakiuuu
TraJIOTEHUPOBAHMSI W HUTPOBAHHUA), MOJIyYEeHUE M TpumeHeHue. Tonyon: cocmas,
cmpoenue, Qusuueckue U XumudeckKue CeouUcmea (peakyuu 2an02eHUpOS8aHus U
HUMPOBAHUsL), noyyeHue u npumerneHue. TOKCUUHOCTh apeHOB. |'eHeTHyeckasi CBS3b
MEXIY yrieBOAOPOAAMHU, MPUHAIICKAIUMHU K PA3IMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKHU YIIIeBOAOPOA0B. [Ipupoanblii a3 v nonyTHble HePTSIHbIE
ra3el. HeTb 1 €€ npoucxoxaenre. CrnocoOsl nepepaboTku HeTH: TEPEeroHKa, KPeKUHT
(TepMuueckuii, KaTanmuTUdeckuii), muponus. I[lpomykTel mnepepaboTku HedTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KamMeHHBIH yroip M NPOIYKTHI €ro
nepepadoTKu.



OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUSI BEIIECTB U UX MPEBPAILCHUI:
O3HAaKOMJIEHHE ¢ o0pa3llaMM IJIacTMacc, KaydyyKoB M pe3uHbl, koyekuuu «HedTe» u
«YTOoap», MOIEIUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U TalOr€HONPOU3BOIAHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOMyUYEHUE STUJICHA U U3yUEHUE €0 CBOMCTB.

Pacuérurle 3amaqn.

Boluncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEILECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIU MPOAYKTOB PEAKIINH).

Kucsopoacoaep:kamnue opranndeckue coelMHeHUsI

[IpenenpHble OTHOATOMHBIE COUPTHL. METaHOJI U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMU METaJIaMU, TajJOTr€HOBOJIOPOJIaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbIe CBS3M MEXAY MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTraHU3M YEJIOBEKa.

MHoroaToMHble COUPTHI. DTUIICHTIIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKHUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICJIOYHBIMM METaUIaMH, KaueCTBEHHAas
peakius Ha MHOTOAaTOMHbIEC CIUPThI). JleiicTBUe Ha opraHu3M uenoBeka. [I[puMeHeHue
TIIMLEPUHA U STUJICHTIIUKOIIS.

deHoJ1: CTpOeHUE MOJIEKYJITbI, GU3UUECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anpaerunpl U kemowusi. DopManbIeTul, alleTalbIeTHa: CTpoeHue, GU3NIeCKue u
XUMHUUYECKUE CBOMCTBa (peakiMu OKHUCJICHUS W BOCCTAHOBIICHUS, Ka4ECTBEHHBIC
peakiuun), MoJy4YeHUe U MPUMEHEHHE.

OnHOOCHOBHBIE MpeNieSibHbIe KapOOHOBBIE KHCJIOTHI. MypaBbuHAs M YKCYCHas
KHUCJIOTBI: CTpOeHUE, (U3NYECKUE U XUMUIECKHE CBOMCTBA (CBOMCTRA, OOIITME JIJIs Kilacca
KUCJIOT, peakuusi dTepudukainuu), mnoiaydyeHue u npuMeHenue. CreapuHOBas U
OJICMHOBAsI KUCJIOTHI KaK MPECTAaBUTEIN BBICIITUX KAPOOHOBBIX KUCIOT. Mbljia KaK COJIA
BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

CrnoxxHple >QUpPbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBonpl: cocTaB, KiacCUUKAIMS YTIIEBOJOB (MOHO-, JU- W TOJUCAXapPUIIbI).
['11r0K03a — MpOoCTEeNIMI MOHOCaXapHd: 0OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, PU3HYECKHE
U XUMHYECKHE CBOWCTBa (B3aumojeictBue c runpokcugom wmenu(ll), oxucnenue
aMMHMa4YHBIM pacTBOpoM okcuzaa cepedpa(l), BoccTaHOBIIEHHE, OPOXKEHHUE TIIFOKO3bI),
HaxXOXKJEHUE B MpUpOJie, TPUMEHEHHe, Ouosiornueckas posb. Potocunre3. Opykro3a
KaK M30MEP TITFOKO3HI.

Kpaxman u uesmmono3a kKak TpupojHble Togumepbl. CTpoeHue Kpaxmana u
1EJUTI0103bl. DU3NYECKHUE U XMMUYECKHE CBOMCTBA KpaxMasia (THAPOJIU3, KaueCTBEHHAs
peaKkIus ¢ UOJIOM).

DKCIepUMEHTaTbHBIE METO/IbI M3yUEHHUSI BEIIECTB U UX ITPEBPAIICHUI: TTPOBECHNUE,
HAONIOZICHHE W  OMHCaHWUE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHUE CIIHUPTOB,
KAUEeCTBEHHbIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE JTaHOJa OKCHUIIOM
menu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C THUAPOKCHIOM
meau(ll)), ampaerumoB (OKHCIEHHE aMMHA4YHBIM pacTBOpoM okcuaa cepebpa(l) u




rugpokcugom  Menu(ll), B3aumopeiicTBue Kpaxmaiaa C  HMOJAOM), MPOBEJICHHE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérurle 3amaqn.

Bbluncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A30TCcozepKalllie OPraHUnYeCKUE COCTUHEHUS.

AMUHOKHUCIOTBl Kak aM(OTepHbIE OpraHWYecKue coeAuHEeHHUs. DPU3NYecKue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riauiuHa). buoiornyeckoe 3HaueHue
aMuHOKHUCIHOT. [lentuepl.

benkn Kkak TOpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas,
BTOPHYHAs U TPETUYHAS CTPYKTypa OEJIKOB. XMMHUYECKHE CBOKWCTBA OEJIKOB: THAPOIIU3,
JeHaTypalus, Ka4eCTBEHHbIE PEaKUU Ha OEJIKH.

OKcrepuMEHTANIbHBIE METObI M3YUYEHHUSI BEIIECTB U UX MTPEBPALLEHUI: HAOII0IeHIE
U OINKCaHUE JIEMOHCTPAllMOHHBIX ONBITOB: JEHATypalus OEJIKOB IpU HarpeBaHWH,
L[BETHBIE PEAKIIUN OEIKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE TMOHATUS XUMHUHU BBICOKOMOJEKYJSIPHBIX COCAUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb NIOJIMMEPHU3ALINH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOJUMEpPHU3aLUs U
MOJINKOHJICHCALIHSL.

OKCIepUMEHTAJIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX [PEBpAIICHHIA:
O03HAKOMJIEHME C 00pa3uaMy MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peannsanuss MeXnpeIMETHBIX CBSI3€U NMPU MU3YYEHUHU OPraHUYeCcKON Xumuu B 10
KJIaCCe OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAyYHBIX
NOHATUH, TaK W TOHATHH, SIBISIOIIMXCS CUCTEMHBIMU JUIA OTAEJBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: ABJICHUE, HAYUHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpusi, aHalu3, CUHTE3, Kiaccu(uKalus, NepUOAUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHMUE.

®dusnka: Matepus, 3HEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SHEPTE€THUECKUM
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BeIleCTBa, (hU3UUECKUE
BEJIMYUHBI U €UHULBI X U3MEPEHHUS.

buonorusi: knerka, opranu3M, Ouocdepa, 0OOMEH BeUIECTB B OpraHuU3Me,
dboToCHHTE3, OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OEJKH, YIIIEBObI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOIbI, MOJIE3HbIE HCKOMAeMble, TOILIUBO,
pecypcehl.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAJIBHOTO NMHUTAHMS, MOIOIINE
CpENCTBa, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KIIACC



OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XUMHUYECKUI 37eMEeHT. ATOM. Sapo atoma, M30TOMbI. DJIEKTPOHHAsE 000JI0YKa.
DHEpreTHYECKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- DIIEMEHTHI.
Oco0eHHOCTH pacnpeieNIeHuUs SJIEKTPOHOB M0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YeTBIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpallHsi aTOMOB.

[Iepuonnueckuit 3axkoH U Ilepuoanueckas cucrema XuMudeckux 3iaemeHTos 1. U.
MenpneneeBa. CBsi3b neproinuecKkoro 3akoHa u Ileproanueckoil CUCTEMbl XUMUYECKHUX
anementoB JI. WM. Menneneesa ¢ COBpEMEHHOM TEOpUEW CTPOEHUS AaTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTHIX U CJIOKHBIX BEHIECTB IO TPYIIaM U MepuojaM. 3HAUCHUE MEPUOJAUYECKOTO
3aKOHA B PA3BUTHU HAYKH.

CrpoeHnue BellecTBa. XUMUYECKas CBsI3b. BUbl XMMUUYECKOU CBSI3U (KOBaJICHTHAS
HEMoJISIpHAas H TOJspHasi, HWOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBIN U JOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBSI3b. BaJIeHTHOCTB. DNEKTPOOTPpULIATENBHOCT. CTENEHb OKUCICHUS. VIOHBI: KATUOHBI
Y aHUOHBI.

BemiecTtBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIECTBA. THUIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB
OT THUIIA KPUCTAUINYECKOU PEIIETKH.

[TonsiTe 0 nucnepcHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PacTBOPBL. MaccoBas
JIOJIs BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHMyecKux coeluHeHuid. HomeHkaTypa HeopraHu4ecKux
BEIIECTB. [ €HEeTHYecKass CBS3b HEOPTraHMYECKUX BEIIECTB, MNPUHAIICKAINX K
Pa3IMYHBIM KJIacCaM.

Xumnueckas peakius. Knaccudukanus XMMUYECKUX PEAKIMi B HEOPTaHMYECKOU
U OPraHhYeCKON XMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUs U
MIPEBPALIECHUS YJHEPTUU [IPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMuueckoe paBHoBecre. DakTophl, BIUSAIOLIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTponutryeckas auccoumarnus. CuiabHble MW ciiadble 3ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCHEPUMEHTAJIbHBIE METOJbl HW3YYECHHUsS BEHIECTB W MX MPEBpAILCHUN:
neMoHcTpanusi Tabnun «llepuoandeckas cuctema Xumudeckux sjaementoB [ .
MenneneeBay, H3ydeHUE MOJEICH KPUCTALIMYECKUX pEIIETOK, HaONIoACHUuEe U
ONMCAaHUE JACMOHCTPAIMOHHBIX M J1AOOPATOPHBIX OMBITOB (Pa3OKEHHE TMEePOKCUJIA
BOJOPOJa B IMPUCYTCTBHM KaTalU3aTopa, ONPENCIICHUE CpPEllbl PACTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCAILHOTO WHJWKATOPa, PEAKIIMA HOHHOTO OOMEHa), MPOBEACHHE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKInumny.

PacuérHble 3anaumn.



Pacuérel Mo ypaBHEHHSIM XUMHUYECKHUX PEAKIMH, B TOM YHUCIE TEPMOXUMHUUYECKHE
pacu€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MOHATHUS «MACCOBAasi JIOJISl BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. [lonoxxenune HemeramoB B Ilepuogmyeckoil cucreMe XMMHYECKHX
anemenToB J1. 1. MenpeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB. DU3UYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOINMS HEMETa/UIOB (Ha MpUMEpe KHUcIopoja, cephl, (ocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriaepoga u KpeMHHs) U UX COCAUHEHUH (OKCHIIOB, KHUCIOPOICOACPKAITUX
KHCJIOT, BOJIOPOJAHBIX COCTMHEHH ).

[IprMeHEHNE BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramnel. llonoxenne wmeramnoB B llepuoandeckon cucTeME XUMHYECKHX
anemeHToB JI. 1. MenzaeneeBa. OcOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme  ¢gusmueckue cBoiictBa MerauioB. CIulaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUI PsiJl HAPSIKEHUH METaJJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINIMX META/UIOB (HATpUM, KaJIUi, KaJlbIIMi, MarHui,
ATFOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OO61ue criocoObl MOJIy4eHUsT MeTAILIOB. [[ppuMeHeHne MeTaioB B ObITY U TEXHHUKE.

DKCNEpUMEHTaIbHbIC METOJIbI U3YYEHHS BEIIECCTB M UX MPEBPAILCHUN: U3yUYCHUE
KOJUISKIIMM  «MeTauiel W CIUIaBb»,  OOpaslloOB  HEMETAUIOB,  pelIeHUe
AKCIEPUMEHTANbHBIX 3a/la4, HaOJIOJACHUE U OINHCAaHUE JEMOHCTPALIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THAPOKCHUIA ATTFOMUHHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYeCTBEHHbBIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

Pacuérnrple 3agaun.

Pacuétel maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB, PacUEThl
Macchl (00BbEMa, KOJMYECTBa BEIECTBA) MPOIYKTOB PEaKIMU, €CIM OJTHO M3 BEIECTB
MMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrnedeHHMH DKOJIOTHYSCKOM, DHEPreTHYSCKOW U IHUIIEBOM
0€301acHOCTH, Pa3BUTHH MEIUIIMHBL. [IoHATHE 0 HAYYHBIX METOJaX ITO3HAHUS BEICCTB
Y XUMUYECKUX PEAKIUH.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPHUHIIMAIIAX MPOMBIIIJICHHOTO MOJYyYCHUS
BaKHEHIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIC MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE ~MaTe€puayibl, KpPACKH, CTEKJIO, KEepaMHKa, MaTepuaibl JJis
AIIEKTPOHUKH, HAHOMAaTEPHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OpEHMUS.

XuMHST W 3J0pOBbE UYEJIOBEKA: IMpPaBUJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBwiia OE30MaCHOTO HCIIOJIL30BaHUS TMPENapaToB OBITOBOW XHWMHHU B
MTOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpPEIMETHBIX CBS3€H MpHU M3y4eHHH OOIIEH M HEOpraHWYECKON
xumuu B 11 Kiacce OoCyIECTBISETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAay4YHBIX MOHSATHI, TaK W TOHSITUH, SBISIOUMXCA CHUCTEMHBIMU [JISi OTACJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIC MOHATUS: HAYYHBIHN (haKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHalu3, CHUHTE3, KilacCUUKalKs, TIEePUOJAUYHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, SIBJICHUE.

®duszrka: MaTepusi, YHEPTHUs, Macca, aTOM, SIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUH YpPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIUYHHBI M SAUHUIIBI UX W3MEPCHUSI,
CKOpOCTBb.

buonorus: kineTka, opraau3M, 3KocucTema, orochepa, MaKpo- 1 MUKPOIIECMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanmbl, TOPHBIC TMOPOIBI, MOJIE3HBIC HCKOMAeMbIe, TOILIMBO,
PECYPCHI.

TexHonorus: XuMHYECKass MPOMBIIIIEHHOCTh, METaJUIyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX  MATEPHUANIOB, CEIbCKOXO3SMCTBEHHOE  IMPOM3BOACTBO, MHIIEBas
MPOMBIILJIEHHOCTb, dbapmarneBTUUECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpPEnaparoB, MPOU3BOJCTBO  KOHCTPYKUHMOHHBIX  MAaTEPHUAJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TTPOI'PAMMGBI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
IporpaMMm CpeiHero oOmero o60pa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM i pa3paOOTKU IUIAHUPYEMbBIX
pe3ynbTaTOB OCBOEHUS MPOTPAMM CPEJTHEr0 O0IIero oOpa3oBaHus SIBISETCS CUCTEMHO-
NEATEeIIbHOCTHBIN MOXO/I.

B cooTBeTCTBMM € CHCTEMHO-AECATEILHOCTHBIM TMOJAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TMpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHMsI BBIJICTICHBI CIASAYIOMIAE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOUIUMHUCS POCCHUMCKOM TPaKIaHCKOM UJEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIIPE/ICTICHUIO;

HaJIM4K1e MOTUBAIIMK K O0YyUEHHUIO;

[[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOydYaromuxcsi pYyKOBOJICTBOBAThCSI B  CBOEH
JEATEIIbBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, PUCYIIUMHU LETOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4KME TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh IEJIH
U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE PE3yabTaThl OCBOCHUS IIPEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBHU C T'yMaHUCTHYECKHUMH,
COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U UJ€aJIaMU POCCUMCKOTO
rpakJIaHCKOTr0 00IIeCTBA, MPUHITHIMU B O0IIIECTBE HOPMAMU U TIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOIIUMH TPOIECCAaM CaMOTIO3HAHMS, CaMOPa3BUTHUSI U HPABCTBEHHOIO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIIHNXCA.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  MpeaMera  «XUMHUSD»  OTpaxkaroT
c(hOpMUPOBAHHOCTh  OMbITA [MO3HABATEIIBHOW W  MPAKTUYECKOW JIESITEIBHOCTH
00ydJaronmxcs Mo peayn3aliy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS OO0YYaIOUUMHUCA CBOMX KOHCTHUTYLHOHHBIX TMpaB M O0OSI3aHHOCTEM,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPECTABJICHUS O COLIMATBHBIX HOPMAaX U MIPaBUJIaX MEXJIMUYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NESATEILHOCTH MPHU CO3JaHUU YYEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHHUH XUMHYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U NMIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YUYEOHON JAESTEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS

IEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY UM  HAyYHOMY  HAacleAHIo
OTCUYECTBECHHON XMMUM,;



YBOXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTM TEOPUU H MPAKTUYECKOTO
NPUMEHEHUsI XHMMUU, OCO3HAHMUSI TOTO, 4YTO JOCTHKEHUS HAYKH €CTh pe3yjbTaT
JUTUTENIbHBIX HAOMIOACHUH, KPOMOTIIUBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO
TpyJa y4EHBIX U MPAKTUKOB,;

WHTEpeca W IO3HABATEJIbHBIX MOTHUBOB B IMOJYYEHUH W TOCICAYIOIIEM aHaJIU3e
uH(GOpMAIUH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBS3aHHBIC C XUMHYCCKUMU SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHUS LIEHHOCTEN 3/10pOBOT0 U 0€30MacHOro o0pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3WYECKOMY U TICHUXUYECKOMY
3J10pPOBBIO;

COOJIIOJIEHUsI TpaBWJl OE30MaCHOr0 OOpallleHus C BeHIeCTBaMU B  OBITY,
MOBCEIHEBHOM KU3HU U B TPYJOBOMW AEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU TMPaBUJ WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0OE€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TIOCJICICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (yMOTPEOJICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIEI0BATEIBLCKOM IEITEIHbHOCTH,
0OI1IECTBEHHO TOJIE3HON, TBOPUYECKON U JPYTUX BUJIAX JACATECIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE€ B PELICHUM MPAKTUYECKUX 3aJlady COLUAIBbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY U3YYEHHUIO MPOGeCcCuil pa3TuyHOro poja, B TOM YHCTIe
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3ysibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHIYaJIbHOM TPACKTOPUU O0Opa30BaHUs,
Oynyimei mpodeccuu M pealu3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HMHTEPECOB U TNOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIeCO00pPa3HOr0 OTHOLIEHUST K NPHUpPOAE, KaK HMCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSI TJIOOAJTBHOTO XapakTepa JKOJOTHMYECKUX TMpoOJieM, BIIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEbl;

OCO3HAHMS HEOOXOIWMOCTH HCIOJB30BaHUS JOCTHKEHUN XUMHH JJISi PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MPUPOIONIOIB30BAHUS;



AKTUBHOI'O HEIPUATHUS NEUCTBHUM, NMPUHOCAIIMUX BPEN OKPYKAIOLIEH NPUPOTHON
cpene, yYMEHHUS MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE TOCIEACTBUS
IpeANnpPUHUMAEMbIX IEUCTBUM U MPEJOTBpALIATh UX;

HaJIM4Msl PA3BUTOTO HSKOJOTMYECKOTO MBIIIICHUS, JKOJOTUYECKOU KYJIbTYPHI,
OTMbITa JESATEIBHOCTH SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B TIO3HABATENbHON, KOMMYHUKATUBHOM M COLIMAJIBHON MPAaKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIC0JIOTHH XeMohoOuH;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKU;

NOHMMAaHUA CHEU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiiu B (OPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JIaHUH LIEJIOCTHOIO MPEACTABICHUS 00
OKpY’KaIoIlleM MHpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU IPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUu NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JJI1 COBPEMEHHON LIMBUJIN3ALIUU: B €€
I'YMaHUCTHUYECKOW HAMpPAaBICHHOCTH W BAaXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepUaNIbHOW KYJIbTYphI, PEUICHUU TJIOOAIBHBIX IMPOOJIEM YCTOWYHMBOTO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, IHEPreTUUECKOM, MUIIEBON U HKOJIOTHYECKOM O€30IacHOCTH,
B Pa3BUTUU MEIULIMHBI, 00ECIEYEHUH YCIIOBUM YCIEUIHOIO TpyAa U 3KOJIOTHMYECKU
KOM(pOPTHOM KU3HU Ka)KAO0r0 WieHa OOLIECTBa;

€CTECTBEHHO-HAYYHON IpaMOTHOCTU: MOHUMAaHHUS CYIIHOCTH METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble
3HAHMS IJIs1 aHaIu3a U OOBSACHEHHUS SIBJICHUI OKpPYKAlOLIEro MUpa M MPOUCXOJAIINX B
HEM H3MEHEHUM, yMEHUs JieJaTh OOOCHOBAHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbBHO MCIOJIb30BaTh XMMHUUYECKHE 3HAHUS JJI PEIICHUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENIbCKON 1€ATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBUU C >KU3HECHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pas3lMyHbIX cdepax NpodecCHoHaTbHON
NEATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS YUeOHOro MpeaMeTa « XMMHUs Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HAYMMBbIE TUIS dbopmupoBaHUs MHPOBO33PEHNUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHAYyYHbIE TMOHATHSA, OTpa)Xarolue
LEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CTIELIU(PUKY METOJIOB TO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax (MarTepus, BELIECTBO, HEPIHs, SIBJIECHUE, MPOLECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHHE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U ApYyTHE);



YHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,
peryisiTuBHbIE), oOecneunBaromue GopMmupoBaHue (GyHKIMOHATBHOM TPaMOTHOCTU U
COIMAIbHON KOMITETEHIIUU 00YYaIOIUXCs;

CIIOCOOHOCTh 00YYaIOIUXCSl MCHOJB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIC IEUCTBUS B TIO3HABATEIBHOMN U
COLMAJIbHOM MTPaKTHKE.

MeTtanpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIaJCHIE YHUBEPCATbHBIMU YU€OHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJaieHne YHUBEPCAJIbHBIMYU YUeOHBIMH MMO3HABATEIbHBIMU J€HCTBUSAMM:

1) 0a3oBbIe JIOrHYecKUe JeCTBUS:

CaMOCTOATEILHO (POPMYIUPOBATH M AKTYaTU3UPOBATH POOIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONPENIENATh EJH IeSITEIbHOCTH, 3a/]aBasi apaMeTPhbl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThl AESITEIbHOCTU C TOCTABJICHHBIMH LIETISIMHU;

MCIIOJIb30BaTh IPU OCBOEHUH 3HAHUH MPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIJIETATh
XapaKTEepHbIE TMPU3HAKA MOHITUN W YCTAHABIMBATH MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(DUKAIMU BEHIECTB U XUMHUYECKUX
peaKLHnii;

YCTaHABJIMBATh PUYNHHO-CIIEICTBEHHBIEC CBSI3U MEXKIY U3y4aE€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 AHAJIOTHUN),
BBISBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUUS B PAcCMaTPUBAEMBIX  SIBJICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSThL B MPOLIECCE IMO3HAHUS, HUCIOIb3yEeMble B XUMHUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC MTPECTABIICHUS — XUMUUECKUN 3HAK
(cuMBOJ) 2JIeMEHTa, XUMHUuYeckas (Gopmysia, ypaBHEHHE XUMUYECKOW pEeakluuu — MpU
pelieHnn yuyeOHBIX MO3HABATEIbHBIX W MPAKTHUUECKHUX 3ajad, MPUMEHSATh Ha3BAHHbBIC
MOJEJIbHBIE TPEJICTABICHUS MJIS BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMyIMpoBaTh MENU U 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(hOpMYyJIMPOBAaHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJis1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HaBBIKAMU CaMOCTOSATEJIBHOTO IJIAHUPOBAHUS U TIPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOII0aTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyJIHpoBaTh O00O0OIIECHUS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3yJIbTAaTOB HCCIEIOBAHUS, COCTaBJISThH
000CHOBaHHBIN OTYET O TIPOJICTaHHOM padoTe;

PUOOPETATH OMBIT YYEHUYECKON MCCIIeIOBATEIHCKON U MPOEKTHOMN JACSTEIHHOCTH,
MPOSIBJISITH CLIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITEIILHOMY MTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMUYHbIX METOA0B MO3HAHHSI.



3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX WHGOpPMAIUU (HAyIHO-TIOMYJIsIpHAS
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOus, pecypchl MHTepHeTa),
aHAIIM3UPOBATh NH(DOPMAIIMIO PA3TUYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHUCCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTE;

(bopMyIMpOBaTh 3aMPOCHI U PUMEHSAThH PA3TMYHBIC METO/BI ITPH TIOUCKE B OTOOPE
uHpOpMaITU, HEOOXOUMOM JIJIS BBITTOJTHEHUS yUeOHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA,

npuobperaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3UYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy TpPEACTaBICHUS HH(POPMAIIH
(cxeMbl, TpauKH, AUArpamMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYUYHBIM S3bIK B KA4ECTBE CPEACTBA MpU pabOTe C XUMHUYECKOH
uHbopMaIuet: TPUMEHATh MEXIIpeIMeTHbIE ((PU3nUecKrue U MaTEMaTHYECKUE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXkJaeMOil TeMbl B XOJ€ AUaliora W/WiIu
JUCKYCCHUH, BBICKa3bIBaTh WIEH, (HOPMYIHPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITNIOJIHEHUS IIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TpE3CHTAlMeld pe3ylbTaTOB MO3HABATENIbHON JESITEIHHOCTH,
MOJTyYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMU TPH BBHIMOJIHEHUU
XUMHYECKOTO OKCIIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIECJOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3aliy y4eOHOro MpoeKkTa u (HOpMyIHpOBaTH BBIBOJIBI IO
pe3ynpTaTaM TpPOBEAEHHBIX HCCIEIOBAHUNA IMyTEM COTJIACOBAHUS TO3UIMI B XOJe
00Cy>KJIeHUs] 1 0OMEHA MHEHUSIMU.

OBi1ajeHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBJISATH CBOIO  IO3HABATEJBHYIO
NeSTeNIbHOCTh, oOmpenessss e€ Lead M 3aJaud, KOHTPOJUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil arOPUTM ACUCTBUIA IPU BBINOJIHEHUN
y4eOHBIX M HCCIIEIOBATEIBCKUX 3a/iay, BhIOMpaTh Haubosee 3(PPeKTUBHBINA CIOCOO UX
pelIeHUs ¢ YYETOM MOJTyUYEHHUsI HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKHUX PEAKIHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENHHOCTH Ha OCHOBE cCaMOaHaliu3a |
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckass XUMHsD OTPakKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAY4YHOU KapTHUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHHUI MTPUPOJIBI, B (HOPMUPOBAHUU
MBILUICHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (QYHKUMOHAILHOW IPpaMOTHOCTH, HEOOXOAUMOM
JUIS PEIICHUs MPaKTUYECKUX 3aJad M SKOJIOTMYEeCKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpeie;



BJIAJICHUE CUCTEMOM XMMUYECKNUX 3HAHUW, KOTOPAs BKJIFOYAET: OCHOBOMOJIATAOIIINE
NOHATUSL (XMMHYECKUH JJIIEMEHT, aTOM, JJIEKTPOHHAsi O000JI0YKa aroma, MOJIEeKYyJia,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas CBS3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpaIlI¢HHas ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN
CKeJIeT, (yHKIIMOHAIbHAS TPYIINa, PaAuKall, U30MepHsl, N30MEPbl, TOMOJIOTHYECKUH pS/I,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOJ W a30TCOJEpkALIUE COCOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHHUs Opranrnueckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
JieXKalye B OCHOBE MOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTU XUMHUYECKHUX SIBIICHHM,
(dakToJIOTHYECKUE CBEJACHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUH H OE30MacHOM
UCIOJIb30BAaHUM BaXXHEWIIIMX OPraHUYECKUX BEHIECTB B OBITY M MNPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA,;

cOPMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MPHU3HAKU TOHSTHUH,
YCTAaHABIMBAaTh WX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COCAUHEHUI;

chOpPMHPOBAHHOCTh YMEHHUM UCIOJIb30BaTh XWMUYECKYIO CHUMBOJHUKY  JJIs
COCTaBJICHUSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) hopMy
OPraHMYECKUX BEIIECTB U YPABHEHHN XMMHUYECKHX PEaKUUW, WU3rOTABIMBATH MOJEIU
MOJIEKYJ OpPraHMYECKHX BEIIECTB M1 WUIIOCTPAUM HUX XHUMHYECKOIO U
MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh MPUHAMJICKHOCTh H3YUYCHHBIX
OPraHMYECKUX BEILECTB MO UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY KiacCy/TpyIiie
coeuHEHU  (YIJI€BOAOPOABI, KHUCIOPOJ U  a30TCOAECpXKAlle  COCAMHEHUS,
BBICOKOMOJICKYJISIPHBIE COEAWMHEHHUsI), JaBaTh WM Ha3BaHMUS IO CHCTEMaTUYECKOU
Homenkiatype (IUPAC), a Taxke TpUBOAWTH TPUBHUAIBHBIC HA3BaHUS OTIACIBHBIX
OpraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, AlleTUJICH, ATWICHIJIUKOJb, TIIUIECPHUH,
dbenon, QopMmanmpaerun, aneraibIeTUll, MypaBbHUHAs KHCJIOTA, YKCyCHash KHCJIOTa,
OJICMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, (GPyKTO3a, Kpaxmall, 1eJII003a,
TJIAIMH);

c(hOpMHUPOBAHHOCTH YMEHUS OTPEEIATh BUIbl XUMUUYECKON CBSI3M B OPTaHUYECKUX
COeTMHEHMSIX (OJIMHAPHBIE U KPATHBIC);

ChOPMHUPOBAHHOCTh yMEHHUSI TPUMEHSATh TOJIOKEHUS TEOPUM  CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa myisi 0OBsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh COCTaB, CTpOeHUE, (GU3NYECKUE U
XMMHWYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH PA3JIMYHBIX KIACCOB OPraHUYECKUX
BellleCTB (METaH, TaH, STUJICH, MPOIMWICH, alleTuieH, OyTaaueH-1,3, MeTunoyTajanueH-
1,3, OGeH30JI, METaHOJ, 3TAHOJI, ATUJICHIJIMKOJb, TJIUIEPUH, (DEHOJI, aleTaabACeTHlI,
MypaBbUHasi U YKCyCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh T'E€HETHUYECKYI0 CBSI3b MEXKAY HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;



chOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh WCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOIHBIN Ta3, yrojib), CIOCOObI WX MEPEPabOTKH W MPAKTUUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI IPOBOJUTH BHIYUCIICHHUS 10 XUMUYECKUM YPABHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOJYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB MM MPOIYKTOB
peakIun);

c(hOpPMHPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX METO/IAX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYCHUM BEIIECTB U XUMHUYECKUX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHBIC XMMHUYECKUE 3HAHUS ISl MPUHITUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh, YMEHUW COOJIOJaTh MpaBUjia IOJIH30BAHUS XHUMHYECKOU
MOCYJI0M U TabopaTOPHBIM 000PYI0BAHKEM, a TAKXKE MTpaBUiIa 0OpaIeHuUs ¢ BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIUSIMHU IO BHITIOJHEHUIO JJA00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCT, ~YMEHHMM  IUJIAHUPOBaTh U BBIIOJHATH  XUMHYECKHM
HKCIIEPUMEHT (TPEBpaIlEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBaHUH, IMOJTYYCHUE
ATUJIEHA M HU3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIHUH OPTraHMYECKUX BELIECTB,
JieHaTypalus OCJIKOB MPU HArpeBaHUM, I[BETHHIC pEaKIMU OETKOB) B COOTBETCTBUU C
paBUJIaMU TEXHUKU O€30MacHOCTU MPU OOpallleHUH C BEIIECTBAMHM U JaOOPATOPHBIM
000pynOBaHUEM, MPEJCTABISATh PE3YJIbTAaThl XMUMHUYECKOTO S3KCIEpUMEHTa B (opme
3aMUCH YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U (HOPMYIHPOBATH BHIBOALI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nH(pOpMaIHIo, OTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeCTBA MacCOBOM MH(pOpMaIIUH,
WHTEepHET U IpyTruXx);

c(hOpMHUPOBAHHOCTh YMEHHM COOTIOAATH MPaBHIIa SKOJIOTHYECKH 1EJIECO00pa3HOTO
MOBEICHUS B OBITY U TPYJOBOM JEATEIHHOCTH B IENIIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY)KaroIEW MPUPOJHOM Cpebl, OCO3HABaTh OIACHOCTh BO3JCHCTBHUS HaA KUBBIC
OpPraHU3MbI OIPEICIEHHBIX OPTAHUYECKUX BEIIECTB, TIOHUMAas cMbIci nmokazarens [1K,
MOSICHATh Ha TpPUMEpPax CHOCOObI YMEHBIICHHS W TPENOTBPAICHUS WX BPEIHOTO
BO3JICICTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yJaronuxcsi C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHUE
NPUMEHSThL 3HAaHUST OO0 OCHOBHBIX JIOCTYIHBIX METOJaXx TO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA00BUISIIIMX OOYYaIOIIMXCS: YMEHHE HCIO0JIb30BaTh pelibe(pHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OO0Ias U HEOpraHUYecKas XUMUS)
OTpaXaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: 0 XUMHUYECKON COCTABIISIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJI XUMUU B TIO3HAHUU SBJICHUHN MPUPOIBI, B POPMUPOBAHUU
MBIIUIEHUS W KyJbTYPBI JIMYHOCTH, €€ (HYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOM



JUIS PEIICHUs MPaKTUYECKUX 3aJad M SKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XMMHUUYECKUX 3HAHUW, KOTOPasi BKIIFOUAET: OCHOBOIIOJIATrarolue
HOHATHUS (XUMHUYCCKUN 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCIICHMS, XUMHUYECKas CBs3b (KOBaJIEHTHAas,
MOHHAs, METAJUTMYECKas, BOJIOPOHAS), KPUCTAIITMYECKAsl PEIIETKA, TUITbI XUMUYECKUX
peakuuii, pacTBOp, 3IAEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOJIUTHUECKAS TUCCOLUALMS,
OKHUCJIUTENNb, BOCCTAHOBHUTENIb, CKOPOCTh XHUMHUYECKOM peakUuu, XUMUYECKOE
paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpUsS BIEKTPOJUTUYECKOM AMCCOLMALINH,
nepuoandeckuii 3akoH [{. . MenneneeBa, 3aKOH COXpaHEHHsI MAcChl BEIIECTB, 3aKOH
COXpAHEHUsI U NPEBPALLECHUS SHEPTUU MPU XUMUYECKUX PEAKLHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHH, MHUPOBO33PEHUYECKME 3HAHUA, JICKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU M CHUCTEMHOCTU XHMHUYECKUX SIBIICHUH, (DakTOJIOrMueckue
CBEJICHMSI O CBOMCTBAX, COCTaBE, IMOJIyUEHUU U O€30MIaCHOM HUCIIOJIb30BAHUN BaXKHEUILTNX
HEOPraHUYECKUX BEILECTB B OBITY U MPAKTUUYECKOH 1eATEIbHOCTH YEJI0BEKa;

C()OPMUPOBAHHOCTb YMEHUM BBISABIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHAaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TIOHATHS IPU
ONMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XHMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHHs (POPMYJI BEHIECTB U YPABHEHUN XUMUYECKUX PEAKIIMI, CUCTEMATUYECKYIO
Homenknatypy (IJUPAC) u TtpuBmanbHBIC Ha3BaHHS OTACIBHBIX HEOPTaHWYCCKUX
BELLECTB (yrapHbIil ra3, yriaeKUCblil ra3, aMMHUaK, Tal€Has U3BECTh, HEraléHas U3BECTb,
NUTHEBAS COJA, UPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHUW OINpPEAENATh BaJEHTHOCTh W CTENEHb OKHCICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U
(koBaJIeHTHasi, MOHHAas, MeETa/lIMyecKkasi, BOJOPOJAHAsA) B COCAUHEHMSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJIEKYJISIpHAsi, NOHHas,
MeTaJUIMYeCcKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCUHEHUI;

C(OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBAaTh MPUHAMJIECKHOCTh HEOPraHUYECKUX
BEIIECTB [0 UX COCTaBy K ONpENEIEHHOMY Kjaccy/Tpynie COeIWHEHUH (IpocThie
BEIIECTBA — METAJUIbl M HEMETaJlIbl, OKCHJbI, OCHOBAHMsS, KHCIOTHI, aM(OTEpHbIE
TUAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. U.
MengeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLLYIO, OOBICHUTEIBHYIO U
IMPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuonoB Ileproguyeckoil cuUCTeMbl XUMHYECKHX
anemeHToB J[. Y. MenzaeneeBa, UCNONB3Ys MOHITUS «S-, P-, 0-2JIEKTPOHHBIC OpOUTAIIHY,
«QHEPreTUYECKHe YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB M MX COCIMHEHMM MO IepuojaM U rpymnmnam llepuoanueckon
CUCTEMBI XUMHYECKHUX 3JIeMeHTOB J[. 1. MeHnpeneena;



c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3MYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHME T'E€HETUYECKOM CBS3M MEXJYy HEOPraHMYeCKUMHU BEUIECTBAMU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

chOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIUMPOBATH XUMUYECKUE pEaKUud II0
Pa3IMYHBIM MIPU3HAKAM (YHCTY U COCTaBY PEarnupyrouux BeIIecTB, TEMI0BOMY 3P HEKTy
peakiiy, W3MEHEHUIO CTEeNeHEH OKHUCICHUS 3JIEeMEHTOB, OOpPaTUMOCTU pEaKIHH,
YYaCTHUIO KaTalln3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABJIATh YPABHEHUS PEAKIIMKA PAa3IMYHBIX THIIOB,
TIOJTHBIE U COKPAIIEHHBIC YPaBHEHUS PEAKITNii HOHHOTO OOMEHA, YIUTBIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIUU UAYT IO KOHIIA;

COPMHPOBAHHOCTh ~ YMEHUW  TPOBOJAUTH  PEAKIMH,  TOJITBEPKIAIOIIIEC
KaueCTBEHHBI COCTAB PA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACITIO3HABATH OMBITHBIM
MyTEM MOHBI, PUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHH  pacKpblBaTh  CYIIHOCTh  OKHUCJIHUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OanaHca 3THUX
peaKLHnii;

chOpPMHUPOBAHHOCTh YMEHUN OOBICHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHeIHero Bo3aeicteus (npunnu Jle arense);

c(hOpMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh XUMUIECKHE TIPOIIECCHI, JICXKAIIHEC B
OCHOBE TIPOMBINIJICHHOTO TIOJYYCHHS CEPHOW KHCIIOTBI, aMMHaKa, a TaKXke
c(hOpMHUPOBAHHOCTH MPEJACTABICHUHN 00 OONTUX HAYYHBIX MPHHIIMIAX H YKOJOTHICCKUX
po0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBHIYMCICHUS C UCITOJIB30BAHUEM TTOHSTHS
«MaccoBas JIOJIS BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIEHUH Ta30B IPH XUMHUYIECKUX
peakImsIX, MacChl BEIIecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO 3¢ dexTa
peakiiy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
DHEPTUU;

chOpMHPOBAHHOCTh YMEHHUN COOJIOJATh TpaBWia TMOJB30BAHUS XUMHUYECKOM
MOCY/JI0H U TabOpaTOPHBIM 000PYI0BAaHKEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBHUHU C MHCTPYKITUSIMHU 10 BHITIOTHEHUIO JJA00OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHWH  IUIAHUPOBAaTh M  BBINOJHATH  XHUMHYCCKUN
AKCIIEPUMEHT (pa3lio’KeHHWEe TEepOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTaiau3aTopa,
OTpesieNieHue Cpeabl PACTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAIBHOTO WHAMKATOPA,
BIIUSHUAC Pa3UYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYCCKON PEAKIMHU, PEAKIIMH WOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMK Ha CYIb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH
aMMOHMUSI, pEIICHUE SKCTICPUMEHTAJIBHBIX 33]1a4 1o TeMaM «MeTauib» u «Hemeramis»)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH IIPH OOPAIICeHUH C BEIIECTBAMU U
7abopaTOpHBIM  00OpYIOBaHWEM,  TPEJACTABIATH  PE3yJbTAaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opmMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;



COPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3HPOBATh  XHUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyld M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIMu, IHTepHET U ApyTux);

c(hOpMHUPOBAHHOCTH YMEHHM COOIOAATH MPaBHIIa SKOJIOTHUYECKH 1[EJIECO00pa3HOTO
MOBEJCHUS B OBITY U TPYAOBOU JACSITEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Kalollle MPUPOJHON Cpe/bl, OCO3HABaTh OMACHOCTh BO3JICUCTBUS Ha IKUBBIC
OpraHu3Mbl ONpEeNIeNEHHBIX BEIIEeCTB, MOHUMAs cMmbich nokaszatens [1JIK, noscHsaTs Ha
IpUMEPAX CIIOCOOBI YMEHBUIEHUS U MPEJOTBPAILCHHUS UX BPEIHOIO BO3ICHCTBUSA Ha
OpraHu3M Y€JIOBEKA;

Ui OO0y4aromuxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METO/JAaX T[O3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CIa0OBUASIINX OOYYArOIIMXCS: YMEHHUE HCIIOJIb30BaTh penbeHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KomnyecTBo yacos ONEKTPOHHBIE
E/QH HaumenoBaunue Pa3aciioB U TEM IPOrpaMMbIl Beero KOHTpO JIbHBIC HpaKTI/I‘ICCKI/Ie E)Lépll)g)?]?o()]f;;z?leHG
paboThI paboThI T
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
opranudeckux coenuHeHuit A. M. byrneposa
Wtoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yriaeBogOpOIbl: alKEHBbI, allKaJHUEHBI, 6 1
QIKUHBI
2.3 ApomaTH4eCcKue yriaeBoA0pOIbl 2
2.4 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB M UX IepepadoTka 3 1
Hroro no paszneny 13
Pazpnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. @eHon 3
3.2 Anbnerunsl. Kap6onosbie kucnoThl. CiaoxHbIE 3(UpPbI 7 1
3.3 YrneBost 3 1
HWroro no paznery 13
Pasnen 4. A3oTcoaep:kainye opraHudecKkue coeIMHeHUus
4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 3
Wroro o pasnmeny 3
Paspnen 5. BeicokoMoOJIeKy ISIpHbIE COCAUHECHUS
5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KIIACC

KoanuectBo yacoB DJIEKTPOHHBIE
JJ;_)H HaumenoBanune Pa3aciioB U TEM HPOrpaMMbIl Beero KOHTpO JILHBIE HpaKaneCKHe E)%I;?f:;;;gml_me
paboThl paboThI pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuonnueckas cuctemMa XUMHYECKuX 3eMeHToB /1. . 3
MeneneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEmeCTB 4
1.3 XHUMHYECKUE PEAKIIUU 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertauib 6 1
2.2 Hemeramnsl 9 1 1
2.3 CBs13b HEOPTaHUYECKUX M OPTAHMYCCKUX BEIIECCTB 2
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMHS ¥ KHU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo 4yacos DNEeKTPOHHBIE
o
g/_n Tema ypoka Beero KonTposibHbie [IpakTnueckue fII:;‘?eHI/ISI ggg)ai(():::fenmim e
paboThI paboThI pecypesI
1 [Ipenmer opraHn4eckoi XMMHH, €€ BOSHUKHOBECHHUE, 1
pa3sBUTHE U 3HAUCHUE
5 Teopust CTpOE€HUSI OPraHMUECKUX COeTUHEHUN A. M. 1
bytnepoBa, €€ OCHOBHbBIEC MOJIOKEHHUS
[IpencraBnenne o kaccuPpUKAIUN OPraHUIECKUX
3 BeniecTB. Homenknarypa (cucremarudeckas) u 1
TPUBHAJIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1
S) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUIIEH U MPONHIIEH — MPOCTEHIINE IPEACTaBUTENN 1
QIKEHOB
8 [IpakTnueckas pa(EOTa Ne 1. «Ilony4yenue sTuieHa u 1 1
U3y4EHHE €ro CBOMCTBY
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TomyyeHre CHHTETHYECKOTO KaydyKa U PE3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUYECKHH psAll. ALETUIIEH — IPOCTEUIINI 1
NPEICTaBUTENb AIKHHOB
11 Brluncnenus no ypaBHEHHIO XUMHYECKOW pEaKIMKU 1
12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB 1
13 I'eneTnueckas cBsi3b YIieBOOPOIOB, IPUHAIIESKAIINX 1

K Pa3JIM4YHbBIM KJ1acCcaM




[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MPUPOIHBII

14 ra3 " MOIMyTHbIE HEPTSHBIE ra3bl, HEPTH U MPOTYKTHI €€ 1
nepepadboTKu
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MIPUPOIHBII

15 ra3 " MOIMyTHbIE HEPTSIHBIC ra3bl, HEPTh U MPOITYKTHI €€ 1
nepepadboTKu

16 KoHTtposbHas paboTa 1mo pa3aeny «Y riaeBoaopOIb» 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 1
Bonopoanas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHICHTIIUKOJb U TIUIEPUH 1

19 ®denox: CTPOCHUE MOIIEKYJIbL, buznueckue u 1
XUMHUYECKHE CBOHCTBA, MPUMCHCHHE

20 Anpaeruapl: GopMambACTH U alleTaIbICTHI. AIICTOH 1

21 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC KHCIIOTHI: 1
MypaBbUHas U YKCYCHasi

22 HpaKTI/IIIveCKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOH KHCIOTBI»

23 CrteapuHOBas U OJICMHOBAsST KUCIIOTHI, KaK 1
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KUCJIOT, UX 1
MOIOIIIEE JEMCTBHE

o5 CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX 1
KUCTO0T. ['Maponu3 cioxHbIX 3pUpoB

26 JKupsr: Tuaponu3, npuMeHeHue, ON0JIOTHYECKas POJTb 1
KUPOB

27 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme 1
IIpeJICTaBUTEINHU: TJII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u mesmoso3a Kak mpUpOIHBIE TOJIUMEPHI 1

29 KonTtponbnas paboTa mo pazaeny 1
«Kucnopoacoaepxaiine OpraHHUeCKUe COSTUHEHUS

30 AMWHBI: METHJIAMUH W aHWJIWH 1




31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKHe 1
COEMHEHUs, UX OMoJormyeckoe 3naueHue. [lentuel

30 benku kak npUpoaHbIE BEICOKOMOJIEKYIISIPHBIC 1
COEIMHEHUS

33 OcHoBHbIE TIOHSATHA XHMHH BBICOKOMONEKYIIPHBIX 1
COCIMHEHU N

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX 1
coenuHeHuil. [lmacTmaccsl, KaydyyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




n/a

11 KIIACC

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KomngecTBo yacos

KoHTtposbHbIE

Bcero
paboThI

[IpakTueckue
paboThl

[ara
H3Yy4YCHUS

DJIEKTPOHHBIE
1 poBbIC
oOpa3oBaTebHbIC

pecypcsl

Ilepuoanueckuii 3akoH u [lepronuueckas cucrema
xuMHuueckux 3naeMeHToB . 1. Menaeneesa, ux cBsizb €
COBPEMEHHOM TeOpUeH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYIIIAaM U IEPUOJaM.
3HayeHUe NMePUOIMUECKOTO 3aKOHA U CUCTEMBbI
xuMHuueckux 3neMeHnToB .M. MenaeneeBa B pa3BuTun
HayKu

CtpoeHue BelecTBa. XMMUYECKasl CBA3b, €€ BUIbI,
MCEXAaHHN3MBbI 06pa3013aH1/151 KOB&HGHTHOﬁ CBs3U.
Bonoponnas cBsa3b

BanentHocTh. DnekTpooTpuiatenbHOCTh. CTeneHb
OKucIeHus. BellecTBa MOJEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonsitue o aucniepcHbIx cucteMax. CTUHHBIE U
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 1015 BEILIECTBA B
pactBope

Krnaccugukanys u HoMeHKIIaTypa HEOPraHUYeCKUX
coenuHeHu. ['eHeTnuecKas CBA3b HEOPraHUUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHUYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALIEHMS] DHEPTUU IIPU XUMHUECKHUX PEAKIMIX




10

Cxopoctb peakiuu. OOpaTuMbIe peakKIni. XUMHYECKOE
paBHOBECHE

[IpakTudeckas padora Ne 1. «BiausiHuEe pa3TuIHBIX
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm»

11

12

DnexkTponuTHyeckas qucconuanus. [lonstue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
HMOHHOTO 0OMeHa. ['Maponu3 opraHudecKux u
HCOPTaHUYCCKUX BCIICCTB

OKHCIHUTENIbHO-BOCCTAaHOBUTENbHBIEC peakiuu. [lonsrue
00 1JIEKTPOJIN3€E PACIIaBOB M PACTBOPOB COJIEH

13

14

15

KonTponbhas pabota no pazneny «Teopernyeckue
OCHOBBI XUMHUW

Mertannsl, ux nonoxenue B [lepuoanueckoit cucreme
xumuueckux anemenToB J{. . MenneneeBa u
0COOCHHOCTH CTpoeHUs aToMOB. Ob1ue dpuznueckue
CBOICTBa METAJJIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKEHUH METalljIoB

16
17
18

XUMHUECKUE CBOICTBA BaXKHEHIIIMX METAIJIOB (HATPUA,
KaJIUH, KaJIbIIUM, MarHui, AIIOMUHUAN) U UX COSIUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAMHEHUI

XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COE€IUHEHMUI

19

[IpakTuueckas pabora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 33a4 1o TeMe «MeTtamib»"

20

Hemerannsl, ux nonoxxenue B [lepuogunueckoit cucreme
xumuueckux 3yemenToB J[. . Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnuecKkue CBONCTBA HEMETAIIOB. AJIJIOTPOIIHS
HEMETaJJIOB (Ha MpuUMepe KUCII0poaa, cepbl, pochopa u

yriaepona)




XHUMHUYecKre CBOMCTBA TaJIOr€HOB, CEPhI U UX

22 . 1
COCIMHEHUI

23 XHMquCKI/ie CBOMCTBa a30Ta, hocodpa u ux 1
COEJMHEHUN

24 XI/IMI/IquKpie CBOMCTBA yIJepoJia, KpeMHHUsI U UX 1
COCIMHEHUI

o5 HpHMeHerie BAKHEHIINX HEMETAJIOB U UX 1
COEJMHEHUN
O06o0011eHre U cucTeMaTU3alus 3HaHUH 110 TeMe

26 «Hemeramnby. BerunciaeHus no ypaBHEHUSIM 1
XMMHUYECKHX PEAKLUI U TEPMOXUMHUYECKUE PaCUEThI

97 [IpakTuyeckas padora Ne 3. «Perenue 1
SKCHEPUMEHTAIBbHBIX 337a4 1o Teme "Hemeramibr"»

28 KonrtponbHas padora no remam «MeTaibl» U 1
«Hewmeramnbi»

29 Heopranndeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 opraHn4eckue OCHOBAaHHUS
AMpoTepHbIe HEOPraHUYEeCKHUEe U OpraHuYecKHe

30 coenuHeHUs. [ eHeTHUEeCKast CBSI3b HEOPTaHUICCKUX U 1
OpPraHHYECKUX BEIIECTB
Posib xuMuu B o6ecrieueHuH 3K0JIOTHYECKO,

31 HHEPreTUUECKOM U MUIIEBOM 0€30IaCHOCTH, pa3BUTUN 1
MeIUIUHBI

32 [IpencraBnenust 06 0OIMKX HAYYHBIX PUHIMIAX 1
IPOMBIIIJICHHOTO MOJIy4eHHs BAXKHEUIIINX BEILECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







