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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha YpPOBHE CpefHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpaszoBanum B Poccuiickoit deneparum,
TpeOoBaHUM K pe3yiabTaTaM OCBOeHHUs (efepaibHON 00pa30BaTeIbHON MPOrpaMMbl CpEAHEro 00LIEro
obpazoBanus (DPOII COO), mpeacrarineHHbIx B DefepabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yuérom Konuenuunm npenogaBaHus Y4eOHOro mpenMera «XUMHS» B
oOpazoBaTenpHBIX  opraHuzamusx  Poccuiickoit ~ denepanuu, — peamu3ylOIUX  OCHOBHBIC
oOpa3oBaTenbHbIE MPOTPAMMBbl, MU OCHOBHBIX NOJOXeHHH «CTpaTeruud pa3BUTUS BOCHHUTAHUS B
Poccwiickoit @enepanuu Ha nepuon a0 2025 roga» (Pacmopsbkenue I[lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOTrpaMMbI [0 XUMHUU, K OMPEICIICHUIO0 OOIIeH CTpaTeruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHS OOYy4AIOUIMXCS CPEICTBAMHU y4eOHOro MmpeaMera «XUMUs» A
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUenTyanbHble nojoxenuss P®rOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJIeH, COIEp)KaHHs, pPe3yJlbTaToB OOy4deHHsS M TpeOOBaHUN K YPOBHIO
MTOJATOTOBKH BBIITYCKHHUKOB.

Xumuaeckoe 00pa3zoBaHue, MOITy9aeMOe BBITYCKHUKaMU 00111e00pa30BaTeIbHOW OpraHn3alni,
SBJIIETCS HEOThEMJIEMOW 4YacTbl0 HUX o00pa3oBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM STalloM
peaiv3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYITUX
LEJOCTHOM cHUCTEeME XHMMHYECKOTO OOpa3oBaHHs. OTH IIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB
IpUPOAbI, (POPMHUPOBAHUS MHPOBO33PEHHS U OOLICH KyJIbTYphl YENOBEKa, a TAKXKE SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO M MPUPOJHON cpene. Peamusyercss Xxumuueckoe
oOpa3zoBaHHe OOYyYalOIIMXCS Ha YPOBHE CPEIHETr0 OOIIero 00pa3oBaHUs CPEACTBAMH YYEOHOTO
npeaMera «XUMHs», COIEpKaHHe U MOCTPOECHUE KOTOPOTO OMpEZeNieHbl B MPOrpaMMme MO XHMHHU C
yuéToM cnenu(uKy HayKd XUMUH, €€ 3HA4eHUs B MO3HAHWU MPUPOJIBI U B MATEPHAIBLHOU KU3HH
olmiecTBa, a Takke C y4y€ToM OOHIMX IeJied M MPHUHIMIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyi0 pojib B COBPEMEHHOU
[MBUIM3AIlMU, B CO3JIaHUM HOBOWM 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaa B
(bopMHpOBaHHE PAIMOHATBHOIO HAyYHOTO MBILIUICHUS, B CO3[aHUE IIEJIOCTHOIO IMpPEICTaBICHUS 00
OKpY’KaroIeM MHUpe Kak 0 €IUHCTBE IPUPOIBI M YEIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMUHU Ha OCHOBE
MMOHMMAaHMS BELIECTBEHHOIO COCTaBa OKPYXKAIOLIET0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHUEM BEIIECTB, HX CBOMCTBAMU U BO3MOXKHBIMU OOJIACTSIMH ITPHUMEHEHHS.

TecHO B3aUMOJEWUCTBYSI C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHs CTajla HEOThEeMIIEMOMN
YacThI0O MHPOBOH KYJIBTYphl, HEOOXOIUMBIM YCIOBHEM YCIHEIIHOTO TPyJa U >KM3HU KaXKJIOTo 4YJIeHa
obmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3UJaTelbHas, KaK HayKa BBICOKUX TEXHOJOTHUI
HampaBjeHa Ha pelIeHUe MI00aIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHS YENIOBEYECTBA — CHIPHEBOH,
SHEPreTHYECKOH, MUILEBOM, SKOJIOrHUECKO 0€30M1acCHOCTH U OXPAHBI 3J0POBbSL.

B cootBercTBUM ¢ O0OmMMH UENSIMH W TNPUHIMIIAMH CpeIHEro oO0IIero oOpa3oBaHMS
conepxxanue mnpenmera «Xumus» (10-11 kiaccel, 0a30BBI YpOBCHb H3YUCHHS) OPHUCHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO TIOATOTOBKY OOYYalOIIMXCsS, HEOOXOAMMYIO MM JUIS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIICHIHOIO BKJIIOYEHHUS B KH3Hb COLUYMAa,
MIPOJOJIKEHHS] 00pa30BaHusl B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsgomuMy mpeaMeTa «XuMusy SBISI0TC 0a30Bble Kypchl — «OpraHudeckasi XUMEs U
«OO0mas U HeopraHM4YecKas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUS KOTOPBIX SIBISIOTCS



OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAHWH 10 HEOPraHWYECKOW XWMHH (C BKIIOYCHHEM 3HAHUN W3
o0meil XUMUU) U opranndeckoi xumuu. DopMupoBaHHE TAHHOW CHCTEMbl 3HAHWHA MPH HM3YYCHUHU
npeamera 00ecrevyrnBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEr0 MHOrooOpasusi BEUIECTB HAa OCHOBE
OOIIMX MOHITUHN, 3aKOHOB M TEOPHA XHUMUH.

Crtpykrypa coxepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHS» cQOpMHpOBaHA B IpOorpaMMe IO XUMHH Ha OCHOBE CHCTEMHOIO IOAXO0Aa K H3YYEHHIO
yueOHOro Mmarepuasia Hu OO0YyCJIOBIIEHA HMCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWHM Ha
ONpeNeIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpuBarOTCA Ha YPOBHE KJIACCHMUECKON TEOPUHU CTPOEHUS OPraHMYECKUX COEAMHEHUM, a TaKke
Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEICTaBICHUH O cTpoeHHH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEUIeCTBaX JAI0TCS B PA3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTMYECKH
aKTHBHBIX COCIMHEHHH. B Kypce OpraHm4eckoil XMMHUM TOIYy4YaloT pa3BUTHE CHOPMHUPOBAHHBIC HA
YPOBHE OCHOBHOTO 001Iero o0pa3oBaHUS MEPBOHAYANBHBIE IMPEACTABICHUS O XHUMHUYECKON CBS3H,
KJIacCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBHUCHMOCTH CBOICTB BEIIECTB OT HUX CTPOCHHS, O
XUMHUYECKON PEaKLUU.

[Ton HOBBIM yrjaoM 3peHuss B mpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpHUBaeTCA
U3Y4YEHHBII Ha YpOBHE OCHOBHOrO 00miero oOpa3oBaHUS TEOPETHMUECKUH MaTepual H
(aKTOJIOTHUECKUE CBEICHUS O BEUIECTBAX M XMMUYECKOH peaknuu. Tak, B YaCTHOCTH, B Kypce
«OOmmass ¥ HeEOpraHuyeckass XUMHS» OOYYArOUIUMCS TPEIOCTaBISETCS BO3MOXHOCTH OCO3HATH
3HaYEHUE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKHX U METOJOJOTHYECKHUX MO3UIUH, TIy0xke
MOHATh MCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3aKoHa — OT 00oOmaroeil 10 oObICHAOmENH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaXKHEMIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHUM, CBOWCTBAX W
MPUMEHEHUH, a TAKKE€ O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nonoiHsierca B Kypcax 10 u 11 kmaccoB anemMeHTaMu COAEpKaHMsl, UMEIOIIUMH KYJIbTYPOJIOTHUECKUI
Y TPUKIATHON XapakTep. JTH 3HAHHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XMMHUHU C JPYTHUMU
HayKaMH, pacKpbIBAalOT €€ poJib B I[I03HABATEJIbHOM M MPAKTHUUECKOW [EATEIbHOCTH YeNOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHMsI K IPOLIECCY TBOPUECTBA B 00JACTH TEOPUHU M MPAKTUUECKUX
MPWIOKEHUH XHWMHH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPOOJIEMaxX, CBI3AHHBIX C XUMHUEH, KPUTHUECKH OCMBICIUBATh WH(OPMAIUIO U TIPUMEHSTh
e€ Uil TIONOJIHEHUS  3HAHUM, peIIeHUs  UHTEIJIEKTYyaJbHBIX M JKCHEPUMEHTaJIbHBIX
HCCIIeIOBATENbCKUX 3a/ad. B 1enoMm cojepxaHue yuyeOHOro mpeamera «XHUMHS» JaHHOTO YPOBHS
M3yYeHHUs] OPHUEHTUPOBAHO Ha (OPMHUPOBAHME y OOYYAIOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI IS
noHuMaHus (pumocohckux UACH, TaKUX Kak: MaTepHaabHOE E€IUHCTBO HEOPTaHHMYECKOTO |
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh
MIPUPOJHBIX SBICHUHN MyTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUIl MEXTY HOBBIMH (PakTamMu U
TEOPETUYECKUMH IPEANOChUIKAMHU, OCO3HAHME POJIM XUMUU B PEIICHUH SKOJOTMYECKHX MpoOliem, a
TaKke MpodiieM cOepexeHus IHEPreTUUECKUX PECypCoB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepHuaoB.

B mnnane pemieHus 3ajad BOCHUTAHMS, Pa3BUTHSA U COLMAIM3ALUN OO0YYarOMIMXCS MPUHATHIE
IIPOrpaMMOl MO XUMHHM TOAXOABl K OIPENCIICHUI0 COACpPXKAHMS M IOCTPOEHUS IpeaMeTa
IpeaycCMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAIBHBIX yUeOHBIX JACHCTBHM, HMEIOINX 0a30BOE 3HAUEHUE
JUI  pa3fMYHBIX BHJOB JICATENBHOCTU: peIICHUs MpoOsieM, IOHMCKA, aHaimu3a U 00paboTKH
uH(pOpMaNUY, HEOOXOAMMBIX IS TPUOOPETEHUS OMbITa NPAKTHUYECKOH H HCCIEeI0BATENhCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XMMUH.



B mpaktuke npemnogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaK U HA
YPOBHE CpeHEro O0IIero o0pa3oBaHus, IPHU OMPEACIICHUU COJIePKATEITHbHON XapaKTePUCTHKH IIeIeit
W3YYCHHS TpPEAMETa HaIPaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJAUIIMOHHO MPHU3HAETCS
(dbopMHUpOBaHHE OCHOB XHWMHYECKOW HAyKd Kak oOOJacTH COBPEMEHHOTO ©CTECTBO3HAHMS,
MPAKTUYECKON JIEATeTbHOCTH YeJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOU KyNbTypbhl. C
METOAMYECKON TOYKH 3PEHHUSI TaKOW IMOJXOJ K OIPEACIICHUIO IeIeH M3Y4YCHHS IpeaMeTa SBISETCS
BIIOJTHE OTIPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS TJIABHBIMU IIEIISIMU U3YYCHUS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 xu1.) sIBusIFOTCS:

e GOpMHPOBAHHUE CHCTEMbl XUMHUECKUX 3HAHUN KaK BaXKHEHIIICH COCTABIIAIOIICH €CTECTBEHHO-
HAy4YHOUW KapTHHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBHIC TIOHATHS, PYHIAMEHTAIBHBIC 3aKOHBI U
TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX 0000IIeHUH
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e popMUpOBaHWE M DPA3BUTUE MPEACTABICHUN O HAYYHBIX METOJAX IO3HAHHUS BEIIECTB H
XUMHUYECKHUX peakluid, HeOOXOIUMBIX AJisi MPUOOPETeHNUS YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB
Y XUMHYECKUX SIBJICHUN, IMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON U MIOBCEAHCBHON KHU3HU;

® pa3BUTHE YMEHUN M CHOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBACHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPABHII O€30MIaCHOTO OOpaIIEHUS C BEIIECTBAMHU.

Hapsgy ¢ aTuM, conepskaTellbHas XapaKTepUCTUKA IeJed W 3amad W3y4deHHs IpeaMeTa B
porpaMMe M0 XMMHU yYTOYHEHAa W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH NMPHOPHUTETAMHU B
CUCTEME cpeaHero oOmiero ooOpazoBaHus. CerogHs B IPENOJaBaHUU XMMHHU B OOJbIIEH CTENEHU
OTIaETCsl MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIep:KaHus OOydeHHs, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTEIbHON OpraHU3alliy, BIAJCIONIET0 He HaOOpOM 3HAHU, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMHU aKTHBHOTO TMOJYYCHUS 3HAHUU U
MPUMEHECHHS UX B PEATBHOM JKU3HH TSI PEIICHUS TIPAKTHUSCKUX 3a/1a4.

B cBs3u ¢ 3TUM TIpH U3Y4YeHHUH MpeaMeTa «XHUMHUs JOMUHHUPYIOIEe 3HAaUeHHE MPUOOPETaIoT
TaKWe LENH U 3aJa49H, KaK:

afanTanus oOyJaroIIMXCs K YCJIOBHMSIM JMHAMUYHO pa3BHUBAIOIIETOCs MUpa, (GpopmupoBaHue
WHTEJJIEKTYallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOW K C€amMo0Opa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIIbHOMY TPUHSATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX IKHU3HEHHBIX CHUTYAIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMCHEHHEM;

(dbopMUpOBaHHE Y O00YYAIONIUXCS KIFOYCBBIX HABBIKOB (KIFOUEBBIX KOMITCTCHIINM), HMEIOIINX
VHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BHJIOB JCATCILHOCTH: PEIICHUS IPOOJIeM, MTONCKa, aHATA3a
u oOpa®oTku uHPOpPMaAIMU, HEOOXOAMMBIX [UIsI NMPUOOPETEHUs ONbITa JAEATEIbHOCTH, KOTOpas
3aHUMAaeT BaXXKHOEC MECTO B IO3HAHWUU XUMHH, a TaKXKe JIJI1 OIEHKH C TO3WIUH 3KOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XWMHUYECKHX MPOIECCOB HAa OPraHM3M YeJIOBEeKa U
MPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXcsl: CIIOCOOHOCTH CaMOCTOSITEIIEHO TIPUOOPETaTh HOBBIC 3HAHUS 110 XHMHH B COOTBETCTBUN
C KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIE30BAaTh COBPEMCHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS
MOKCKA M aHaIHM3a Y4eOHOU 1 HaydYHO-TIOMYISIPHON HHPOPMAIIUU XUMUYIECKOTO CO/IeP KAHMUS,

dbopMUpOBaHHE W PA3BUTHE Yy OOYYAIOUIMXCS ACCOIMATHBHOTO U JIOTMYECKOTO MBIILICHUS,
HaOII0IaTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MIPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE y 00YJaIOMUXCsl YOKIEHHOCTH B TYMaHHUCTHYECKOW HAIIPABICHHOCTH XUMHH, €€



B2)XHOH POJIM B PEUICHUU TIO0ATBHBIX MPOOJIEM PAlMOHAIBLHOTO MPUPOIOTIONB30BAHUS, MTOTIOTHEHHS
HHEPreTUYECKUX PECYpCOB M COXPAaHEHHs IPHPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’)KHOTO0 OTHOWICHWS K TPUPOJE W CBOEMY 3J0POBBIO, a TaKkKe NpuOoOpeTeHHs] OmbITa
MCTIOJIb30BAHUS MOJYYCHHBIX 3HAHUHN JUIA IPUHATUS TPaMOTHBIX PEIICHUN B CHUTYallUsX, CBSI3aHHBIX C
XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpemaHero oOmiero ooOpazoBaHus TpeaMmeT «Xumush» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeIMETHOI 0bmacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OOmee 4YMCiO 4acoB, OTBEACHHBIX JUIS HM3YYCHUS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero obpasoBanus, cocrapiseT 68 yacos: B 10 kmacce — 34 waca (1 gac B Hemenio), B 11 kimacce —
34 gaca (1 gyac B Hezeo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4YeCcKOM XHMMHM: €€ BO3HUKHOBEHME, PAa3BUTHE M 3HAYCHHE B IIOJYYCHUH
HOBBIX BELIECTB M MaTepuasoB. Teopus cTpoeHus opraHumdeckux coeauHeHuid A. M. bytieposa, eé
OCHOBHBIE TOJOXKeHUsA. CTpyKTypHBbIE (DOPMYJIBI OPraHMYECKUX BEIIECTB. | OMOJIOTHS, HU30MEPHS.
XUMHUECKas CBsI3b B OPraHMYECKMX COCIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o kinaccupuKauMu OpraHuYecKux BeliecTB. HoMmeHKIaTypa OpraHM4ecKHX
COeIMHEHUI (cucTeMaTHuecKas) W TPUBHAJbHbIE HA3BaHUS Ba)KHEHIIUX IpeICTaBUTENECH KIaccoB
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB M HUX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYEeCKHX BEIIECTB M MaTepUaJlaMd Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BELIECTB, HAOIIOJAEHHE U OINUCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO MPEBPAILEHUIO
OpPraHUYECKUX BEILIECTB IPU HArpeBaHuU (IU1aBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKMH psan. MeraH M 3TaH — mpocTeiime
IIPEJCTaBUTENIN AIKAHOB: (DPU3MYECKHE M XMMHUYECKHE CBOMCTBA (pPEakLMU 3aMEIIEHUS U TOPEHUs),
HaXO0XXJICHUE B MPUPO/IE, TOJIyUYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMH psf. DTWIEH W MPONWIEH — HpocTeiliue
MPECTaBUTENN QJIKEHOB: (U3MYECKHe M XHMMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THIPATAlUH, OKHCICHHS U MOJIMMEPU3aLlUH ), TIOTy4E€HUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaXHEHIIME XHUMHYECKHE
cBoMcTBa (peakuus noauMepusanun). [lomydeHne CHHTETHUECKOTo KayuyKa U Pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. AUETUIIEH — MPOCTeHIINiA
MpPE/ICTaBUTENb AJKWHOB: COCTaB, CTPOEHHE, (PU3NYECKUE M XUMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATALIH, TOPEHMUS ), IOTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, crTpoeHue, (u3MUECKHMe M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNUS W HUTPOBAHMS), TMOJYYEHME U IpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumuueckue C60UCMEa (peakyuu 2an02eHUpo8aHuUs. U HUMPOBAHUS), NONYUEHUe U
npumenenue. TOKCUIHOCTh apeHOB. ['eHeTHYeCKas CBA3b MEXAY yIJIE€BOJOPOAAMH, IPUHAIIEKALUMHI
K pa3jIM4HbIM KJIaccaM.

[TpupoaHble HICTOYHUKH YTIIeBo10po0B. [IpupoHblil ra3 u nomytHele HeTsHBIE ra3bl. HedTh
u e€ mnpoucxoxnaenue. CrocoObl nepepadOTKM HePTU: TMEeperoHka, KPEKUHI (TepMUYECKUH,
KaTaJuTH4ecKuil), mupoinus. [Ipoaykrsl nepepaboTku HEPTH, X TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ MpoIyKThI €ro nepepaboTKH.

OKCHepUMEHTAIbHBIE METOJbl HM3yY€HHUs BEIIEeCTB W MX MPEBPALEHUI: O3HAKOMIICHHE C
oOpa3liaMu I1acTMacc, KaydyykoB W pe3uHbl, kosiekuun «Hedte» u «Yromp», mMoaenupoBaHue

MOJIEKYJI YTJIEBOAOPOAOB U TalOT€HONPOU3BOIHBIX, TPOBE/ICHNE MPAKTUYECKON pabOThl: MOIyuYeHHUE
JTUJICHA U U3yYEHUE €r0 CBOKCTB.

PacuérHsble 3anaun.

Bbruncnenus no ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOJIYKTa PEAKLUU 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX



BEIIECTB WU NPOJYKTOB PEAKIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHOJA U 3TaHON: CTPOECHUE, (U3HUYECKHE U
XMMUYECKHE CBOMCTBa (peakuuu C aKTUBHBIMU METajulaMH, TaJloT€HOBOAOPOAAaMH, TOpEHHE),
IIpUMEHEHHE. BOIOpOAHBIE CBA3M MEXIYy MOJIEKYJaMH CIUPTOB. /[eficTBHE MeTaHOJa M 3TAHOJIA HA
OpPTraHM3M YEJIOBEKa.

MHOroaToOMHBIE€ CIUPTHI. DTHJICHTIUKOb U TIIULEPUH: CTPOCHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIEJIOYHBIMM METajUlaMU, KaUeCTBEHHAs PEaKIMsl Ha MHOTOaTOMHbBIE
cnupthl). JlelicTBre Ha opranu3M 4enoBeka. [ [puMeHnenue riuinepruHa U 3TUIEHIJIMKOJIS.

@DeHoII: CTPOCHHUE MOJIEKYIbI, (PU3UYECKUe M XUMHYECKHe CBOiicTBa. TOKCMYHOCTH (heHoma.
[Ipumenenue dhenomna.

Anbreruapl U kemonwvl. DopMainbaeruj, aleTaibIeru: CTpoeHue, Gprusnyeckrue 1 XMMU4ecKue
CBOWCTBA (pEaKkUUU OKHUCIEHUS U BOCCTAHOBIIEHHUS, KayeCTBEHHbIE pEAKIMM), MOJyYeHHE H
IIPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ebHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHCIOTHI:
CTpoeHHe, (U3MUECKHEe M XUMHUYECKHE CBOMCTBA (CBOMCTBa, 00OLIME s Kiacca KHUCIOT, PeaKlMs
TepupHKaALNN), TOTyYeHUue U npuMeHeHne. CTeapuHoOBast U OJIEMHOBAsl KUCJIOTHI KaK IPEACTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHE.

Crnoxnble 2QHUpPBl KaK MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MIpONU3 CIOXHBIX 3(QHPOB.
XKupsl. 'naponns xupos. [Ipumenenue xxupos. buosnornueckas posib KUPOB.

VYraeBozpl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, U- M Hoiucaxapuiel). ['moko3a —
MPOCTEHUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJbl, GU3NUYECKHE U XMMUYECKHE CBOICTBA
(B3aumoneiictBue ¢ rugapokcunom Meau(ll), okucnenue aMmmuadnbIM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOKJEHUE B MPUPOJE, IPUMEHEHNE, OUOIOruuecKas poJb.
®orocunTe3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u nemnonosa Kak NpupofHble nonuMepsl. CTpoeHue Kpaxmala M LEJUIIOJIO3BI.
duznyeckne U XMMUYECKHE CBOWCTBA KpaxMasa (THIpOJIu3, KaYeCTBEHHAs PEAKIUs C HO/I0M).

OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W UX NPEBpPALICHUN: TIPOBEACHHUE,
Ha0JII0/IEHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHHUPTOB, KaYECTBEHHbBIE PEAKIIMHU
OJIHOATOMHBIX CHHUPTOB (OKHcCIeHHe dTaHoja okcujaoMm Menu(ll)), MHOroaToMHBIX CHHPTOB
(B3auMmopelictBue ruuepuHa ¢ ruapokcuaoM Meau(ll)), ampaerunoB (okucIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepedbpa(l) m runmpoxcumom memm(ll), B3ammopeiicTBue Kpaxmaia ¢ HOJIOM),
MIPOBE/ICHUE MPAKTHUECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00béMa, KOIMYECTBA HCXOTHOTO
BEIIECTBAa WM MPOJIYKTa PeaklUy MO0 M3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJHOTO M3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIIH).

A3oTcozeprKale OpraHn4eckiue CoeIMHEHNS.

AMHUHOKHCIIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. Puszndeckue U XUMHUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe IMUIMHA). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTupl.

benku kak mnpuUpOAHBIE BBICOKOMOJIEKYISIDHBIE coeAMHEHHd. llepBuuHas, BTOpUYHas U
TpeTU4Has CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa O€JIKOB: THAPOJIM3, JEHaTypaulus,
KayeCTBEHHBIE peaKIMU Ha OEJIKH.

OKCIIepUMEHTAIIbHbIE METOABl M3Y4YEHMs BELIECTB W UX IpEBpallleHuil: HaOmoleHue u
OINMCaHHWE JEMOHCTPALMOHHBIX ONBITOB: J€HAaTypauus OCJIKOB IPU HArpeBaHUU, LIBETHbIE PEaKLUU



OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COeTMHEHUSI

OcHOBHBIE TOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIHMeEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPHU3AINK, CPeAHssl MoJieKyisipHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYISPHBIX COSAMHEHUN — MOJIMMEPU3alUs U TOJIMKOH ICH CAIHS.

OKCHepUMEHTAIbHBIE METOJbl HM3y4YEHHUS BELIECTB M HUX INPEBpAIICHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpeameTHbIe CBS3U.

Peanuzanus MeXNpeAMETHBIX CBA3€il Npu H3yueHuu opranuyeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS Yepe3 MUCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK M MOHSATHH,
SIBJISTFOIIAXCSL CHCTEMHBIMH JIJISI OTACIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecTBEHHO-HAayYHbIE MOHSATHS: SIBJICHUE, Hay4HbIH (DakT, TMIOTE3a, 3aKOH, TEOpHs,
aHallu3, CHUHTE3, KiIacCupUKalUsi, MepPUOJUYHOCTb, HAOMIOJCHUe, W3MEpPEHHE, OSKCIIEPUMEHT,
MO/JICIIUPOBAHUE.

Owusnka: Matepusi, SHEPIHsl, Macca, aToOM, 3JEKTPOH, MOJEKYia, dHEPreTHUYECKUH YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHHE BEUIeCTBA, (U3NYECKHE BEIMYUHBI U EIUHUIBI MX
M3MEpEHUsI.

buonorust: kierka, opranu3M, Ouocdepa, OoOMEH BeELIECTB B OpraHusme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIb, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepalbl, TOpHBIE TOPOIbI, MOJE3HbIE WCKOMAeMble, TOIUIUBO, PECYPCHI.

TeXHOJIOTHS: TTUIIEBBIC MPOJAYKThI, OCHOBBI PAIIMOHAIBHOTO IMUTAHHUS, MOIOIIHE CPEICTBA,
JIEKaPCTBCHHBIE W KOCMETHYECKHE IperapaThl, MAaTepHaIbl U3 HCKYCCTBEHHBIX W CHUHTETHYCCKUX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMHUECKUH  areMeHT. AToM. Slapo aTomMa, M30TOMbI.  DJEKTPOHHAs  000JOYKa.
DHepreTHUeCKUe ypPOBHU, MOAYPOBHH. ATOMHBIC opOuTanu, S-, pP-, d- smemeHTbl. OCOOCHHOCTH
pacnpesiesieHuss 3JeKTPOHOB IO OpOUTaiIsiM B aToOMax JJIEMEHTOB MEPBBIX YETHIPEX MNEPHUOIOB.
DneKTpoHHasi KOHGUTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnmueckass cucrema xumudeckux snementoB [[. .
Menpeneesa. CBs3b nepuoaudeckoro 3akoHa u [lepuoaudeckoil cucTeMbl XUMHUYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO IPYIIaM U MEPUOIaM.
3Ha4YeHHE MEPUOJNYECKOT0 3aKOHA B Pa3BUTHUN HAYKHU.

CrtpoeHnue BemecTBa. XUMHUECKas CBsI3b. BUIbI XUMUYeCcKo CBsI3U (KOBaJIEHTHAs! HEMOJIIpHAas
U TIOJISipHAsl, MOHHASA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XMMHUYECKOW CBS3U
(oOMEeHHBIN M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTE. DIEKTPOOTPHUIIATEIBHOCTb.
Crenensb okucinenus. MIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJISPHOTO M HEMOJEKYJISAPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. TUNBl  KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPUCTAIUIMYECKOM PEIIETKH.

[lonsiTne 0 nucnepcHBIX cucrteMax. VMICTMHHBIE M KOJUIOWIHBIE pacTBOpbL. MaccoBas noiis



BEIIECTBA B PACTBOPE.

Knaccugukamnus HeopraHudeckux coeauHeHnil. HoMmeHkmaTypa HEOPraHWYeCKHX BEIIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEILECTB, IPUHAIIEKAIINX K PA3JIUYHBIM KJIacCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMUYECKHX PpeakUUMil B HEOPraHUYeCKoW u
OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHMsS MacChl BELIECTB, 3aKOH COXPAHEHMsI U IIPEBpAILCHHUSA
SHEPrUM NIPU XUMUYECKUX PEAKLUAX.

CKOpocTh peakuuu, €€ 3aBUCUMOCTh OT pasziauuHbIX (hakTopoB. OOpaTUMbIe pEaKIUH.
Xumuueckoe paBHoBecHe. DaKTOPHI, BIUSIOIINE HA COCTOSIHUE XMMUYECKOro paBHOBecHs. [IpuHiun
Jle IlaTense.

OnexTponuTtnyeckass aucconuanus. CuwibHble W cialble 31eKTposuThl. Cpema BOAHBIX
pPacTBOPOB BEILECTB: KHUCIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKclepUMEeHTalIbHbIE METO/Ibl U3YUEHHUS BEILECTB U UX MPEBPAILEHHUH: JEMOHCTpALUs TaOJIuI]
«Ilepuoguyeckas cucrema xuMmuueckux diemeHtoB JI. WM. MenneneeBa», H3ydeHHE MOJEIEU
KPUCTAININYECKUX PELIETOK, HAOIIOEHUE U ONKUCAHUE JIEMOHCTPAILMOHHBIX U JJAOOPATOPHBIX ONBITOB
(paznokeHue IMepokcHaa BOJOpOJa B IMPUCYTCTBUHM KaTajau3aTopa, ONpEIesIEHUE Cpellbl PacTBOPOB
BEUIECTB C IIOMOIIbIO YHHUBEPCAIBHOI'O WHJIUKATOpPA, DPEAKIMM HOHHOTO OOMEHa), IpOBEIECHUE
IIPAaKTUYECKON paboThl «BiausHMe pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOM peakiiumy.

Pacuérneble 3anaun.

Pac4€rsl o ypaBHEHUSAM XMMHUYECKHMX pEaKUUd, B TOM 4YHCIE TEPMOXMMHMUYECKHUE PacCyUEThl,
Pacu€Thl ¢ UCIOJIB30BAHUEM TOHATHUS «MACCOBas JOJIS BEIIECTBAY.

Heopranuyeckasi Xumus

Hewmeramnsl. [lonoxenune HemeramwioB B Ilepnoandeckon cucteMe XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DU3MUECKHE CBONCTBA HEMETAIOB. AJIJIOTPOIHUS
HEMETaJUIOB (Ha MpUMEpPe KUCIopoaa, cepsl, hochopa u yriieponaa).

XUMHUECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (TaIOreHOB, Ccepbl, a30Ta, pocdopa, yriepoaa
Y KPEMHHUSI) U UX COeUHEHUH (OKCUIOB, KHCIOPOICOAEPKAIINX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[TpuMeHeHne Ba)KHEWITNX HEMETAJJIOB U X COEIMHEHUI.

Meramnsl. [lonoxxenne MeramioB B Ilepuonnueckor cucreme XxuMudeckux anemeHTtos [I. .
MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX O00O0JOYEeK aToMOB MeTauioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CrjiaBbl METAUIOB. OJIEKTPOXUMHYECKMHM psl  HanpsKeHUI
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAJJIOB (HATPUH, KA, KaJbIIUA, MAaTHUHA, AJTFOMAHAN,
LIUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHII.

OO6mue crnocoObl MOdy4YeHHs MeTauioB. llpuMeHeHue MeTauioB B OBITY U TEXHHUKE.

OKCHEpUMEHTAJIBHBIE METO/bI U3yUEHHS BEUIECTB U UX IPEBPAIICHUN: U3yYEHHE KOJIEKLNUU
«MeTauibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, peIlIeHHE SKCIIEPUMEHTAIBHBIX 33]a4, HaOII0IeHHEe U
OIMCaHNE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATIOMUHUS C
pacTBOpamMu KUCIJIOT U LIEJI0Yel, KaYeCTBEHHbIE PEaKIIMM Ha KaTHOHBI METAJUIOB).

PacuérHrble 3anaun.

Pacuérpl Macchl BemjecTBa Wi 00bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
wii 00BbEMY OJHOTO M3 YYacTBYIOLIMX B PEAaKLUU BEIIECTB, Pacd€Tbl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOJYKTOB PEAKLUHU, €CJIU OJJHO U3 BELECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponps xumuu B 00€CTI€UeHUH 3KOJIOTMYECKOM, SHEPTreTUYECKOW W THINEBOW OE€30MacHOCTH,



pa3BuTuM MeAULUHEL. [IoHsATHE 0 HaydYHBIX METOJaX MO3HAHUS BEIECTB U XUMHYECKUX PEAKIIU.

[TpencraBinenuss 00 OOMUX HAYYHBIX MPHUHIIMIIAX MPOMBINUICHHOTO IMOJyYEHHUs BaKHEHIIINX
BEILIECTB.

YenoBek B MHpE BELIECTB M MaTepUANIOB: BaXHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KpPACKW, CTEKIO, KEpaMHKa, Marepuaibl Uil SJIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OPTaHNYECKHE U MUHEPATbHBIC yI00pEHMUS.

XuUMHS U 3I0pOBBE YEIOBEKA: MIPABUIIA UCIIOJIH30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30IMacCHOTO MCIIOIH30BAHMS MPENapaToOB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3U.

Peanuzamus MEXNpeIMETHBIX CBA3€H MPU M3YYCHHH OOIICH W HEOPraHMYecKor Xumuu B 11
KJIaCcCe OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IMOHSATHM, Tak U
MOHATUH, ABJISAIOIIUXCA CUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTecCTBEeHHO-HAYYHbIE MOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, KJIacCH(PUKAIUs, IEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPCHHE,
SIBJICHHE.

®dusnka: marepusi, JHEPrus, Macca, aroM, dJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaINOAKTUBHOCTh, MOJIEKYJIa, HIHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opranusmM, sKocucTema, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BUTAMHUHBI,
0oOMeH BEIIEeCTB B OpraHUu3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAaeMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKask MPOMBIIUIEHHOCTb, METAJUTyprusi, MPOU3BOACTBO CTPOUTEIHHBIX
MaTepHuajoB, CEIIbCKOXO3SICTBEHHOE MPOU3BOJICTBO, MTUIIEBAsI MPOMBIIIIEHHOCTH, (hapMalieBTHIecKas
MIPOMBIIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IpENnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, MEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBILIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapimuBaeT TpeOOBaHM K pPe3yJIbTaTaM OCBOCHHS 00YJaIOIIUMHUCS TTPOrpamMm
cpeanero ooOmero oOpa3oBaHUS (JIMYHOCTHBIM, METANpeIMETHBIM M HOpeaMeTHeiM). Hayuno-
METOAMYECKOW OCHOBOW JUI pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CpPEIHETO
o011ero 00pa3oBaHUs SBISETCS CHCTEMHO-AEATEIbHOCTHBINA MOIXOI.

B coorBercTBMM € CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpPE JIMUHOCTHBIX
PE3yNIbTaTOB OCBOEHUS IpeaMera «XUMHS» Ha YPOBHE CpPEIHEro OoO0IIero oO0pa30BaHUS BBIIECICHBI
CJIEIYIOLME COCTABIISIOLINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUUCKON TpakJaHCKOM MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPEIEIIEHHUIO;

HAJIMYUEe MOTUBAIMHU K O0yUYEHUIO;

[[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN IJIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CLIOCOOHOCTH 00y4aroUIMXCcs PYKOBOJCTBOBATHCS B CBOEH JESITEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIIUMH LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHMS SKOJOTHYECKOU KYIbTYPBl U CIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH
YKU3HEHHbBIC TIJIaHbL.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMeTa « XUMHUs» JOCTUTAIOTCS B €AMHCTBE Yy4eOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM U HJEajJaMH POCCHUMCKOrO0 TIpa)<JIaHCKOro oOlIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAMM M NIPaBWJIAMHU IOBEACHMS, CIIOCOOCTBYIOIIMMM Ipolieccam
CaMOII03HaHUs, CAMOPa3BUTHUSI 1 HDABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIUXCSL.

JIM4HOCTHBIE pE3YyNbTaThl OCBOEHHUS TMpeaMeTa «XUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTH
OTIbITa TIO3HABATENLHON U MPAKTUYECKOW NEATEIbHOCTH OOYYAIOIIMXCS MO peaau3allii MPUHSATHIX B
00111eCTBE LIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaKaaHCKOro BOCHUTAHMUS:

OCO3HaHHS 00Y4aIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIOPAIKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMaxX M TMpaBWIaX MEXKIUYHOCTHBIX OTHOIICHWHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MIPU CO3JJaHUU YUEOHBIX NMPOEKTOB,
pelieHny yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTHUKY U apTYMEHTBI IPYyTUX MpU
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOI 1eATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€YECTBEHHONU XUMUU;

YBa)XKEHUsI K MPOIECCY TBOPUECTBA B 0OJACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHIKEHUS HAYKU €CThb PE3yJbTaT JIUTEIbHBIX HAOIIOJIEHUHN, KPOMOTIUBBIX
JKCIEPUMEHTAIBHBIX [TOUCKOB, IOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIIbHBIX MOTUBOB B TIOJyYEHUU U TIOCTEAYIONIEM aHAIU3e HHPOPMAIIH O
MepeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUMU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, ITHYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKHUMH SIBJICHUSAMH, U MPUHUMATDH
OCO3HaHHBIE PEIlIEeHNUs, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIECTBUIA ATUX TTOCTYIIKOB;

4) popMHUPOBaAHUS KYJIHTYPHI 3/10POBbSI:

MOHMMAHUSA IIEHHOCTeH 310poBOro u Oe3omacHOro oOpas3a JKHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXUUYECKOMY 3/I0POBBIO;

coOirofeHust mpaBui 6€30MacHOro OOpalIeHHsl C BEIECTBAMHU B OBITY, IOBCEAHEBHON KU3HU U
B TPYAOBOH J1€ATEIbHOCTH;

MOHUMAaHHUS [IEHHOCTH MPaBUJI UHAWBUYaTbHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO MOBEICHUS B
CUTYaIUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJECTBUN U HETPUSATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEJIOBATEIbCKON  JEATEIbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JNESATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B pEIICHWH MPAKTHUYECKUX 337ad  COIHMAIBHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3yYSHHIO MPO(GECCHid pa3IMyHOro poJia, B TOM YHCIIEe Ha OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAHUN T10 XUMUH;

YBa)KEHUS K TPYAY, JIOASIM TPYyZa U pe3yibTaTaM TPYAOBOH AeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYalbHOH TpaekTOopuu oOpa3oBaHUs, Oynymiei
npodeccud M pealu3aluud COOCTBEHHBIX J>KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, UHTEPECOB U TIOTPEOHOCTEN 00111eCTBa;

6) IKOJIOrHY€CKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIECOO0Pa3HOTO OTHOIIEHHSI K TPUPOJAE, KaK HMCTOYHHWKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

NOHMMaHHS TJO00ATBFHOTO XapaKTepa OSKOJOTMYECKHX IpOOJIeM, BIHMSHHUS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTHKEHUH XUMHM JJIsi pEIIeHUs BOIPOCOB
palMoHaIBFHOTO IPUPOAOIOIH30BAHUS;

AKTUBHOT'O HENPUATHS JASHCTBHMA, MPUHOCAIINX Bpell OKPYKaIOLIeH MPUPOIHON cpelie, YMEHHS
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE KOJOTHUYECKUE TIOCIEACTBUS TMPEANPUHUMACMBIX ICHCTBUN |
MPeOTBpaIIaTh UX;

HAJIMYHAS  PA3BUTOTO HSKOJIOTUYECKOTO MBIIUICHHS, OSKOJOTHYECKOH KYyIbTYpHI, OIIbITa
JEeSITeTbHOCTH SKOJIOTUYECKOM HAIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B TIO3HABATEILHOMH,
KOMMYHUKAaTUBHOM M COLIMAIBbHOM NpPaKTHUKE, CIOCOOHOCTH M YMEHHUS AKTUBHO IPOTHUBOCTOSATH
uaeosioruu xemohoouu;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 0OILIECTBEHHOW MPaKTUKU;

NOHMMAaHMU CHeNU(PUKM XUMHHM Kak HayKd, OCO3HaHusi €€ poiaun B (HOPMUPOBAHHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIIJICHUS], CO3/IaHUHU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKalolleM MHUpe



Kak O €JIMHCTBE MPUPOJbI M YEIOBEKA, B MO3HAHUW MPUPOJHBIX 3aKOHOMEPHOCTEW U PEUICHUHU
po0JieM CoOXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B OCOOOM 3HAYUMOCTHM XHMHHM JUJIi COBPEMEHHOM LMBUJIM3AaLUU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH W BAXHOH pOJIM B CO3JaHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIbTYpbI, PEIICHUH TIJIOOAIbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHSI UEIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKOH, MUINEBON M KOJOTHYECKOW OE30MacCHOCTH, B Pa3BUTUU MEIMIIMHBI, 00CCIICUCHUN
YCJIOBHH YCIIEITHOTO TPY/a ¥ YKOJIOTHYECKH KOM(DOPTHOM KHU3HHU KaXKA0T0 YIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  T'pPaMOTHOCTH: TMOHMMAaHMS  CYIIHOCTH  METOJIOB  ITO3HAHUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BaTh TOJydaeMble 3HAHUS IS
aHanu3a U OOBSCHEHMsI SIBIICHUM OKPY)KAIOLIEro MUPAa M MPOMCXOAAIIMX B HEM M3MECHCHHM, YMEHUS
JenaTh 00OCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (PAaKTOB M UMEIOMIMXCS JAHHBIX C IEIBIO
MOJYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS IS PEIIeHUs MpoOiieM B
peanbHBIX KU3HEHHBIX CUTYyAIUX;

HMHTEpeca K TO3HAHUIO U UCCIIEIOBATEIIbCKON JIEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa30BaHUI0O MU CaMOOOPAa30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHMI IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3IUYHbBIX chepax mpodhecCHOHATLHOM JeSITSIILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOCHHUSI yUeOHOTO mpeaMeTra «XUMHsS» Ha YPOBHE CPEIHEro
o01ero 06pa3oBaHus BKJIFOYAIOT:

3HAYNMBbIC JJISL q)OpMI/IpOBaHI/IH MI/IpOB033pCHI/I5[ 06yt1a10n11/1xcs[ Me)KI[I/ICHI/IHJ'II/IHapHI)IG
(MexXIpeMeTHbIe) OOlLeHayYHbIE MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAYYHOM KapTHUHBI MHpa U
CHCIII/I(i)I/IKy METOAOB IIO3HAHMUA, I/ICHOJ’[BSYGMI)IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CUCTEMa, HAyUHbIM (akKT, MPHUHIINI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIIeJIOBaHNE, HAOIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYyTue);

YHHUBEpCcaldbHble y4deOHble NeHCTBUS (MMO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYISITUBHbIE),
obecnieunBaromue ¢GopMupoBaHue (QYHKIMOHATHHOW TPaMOTHOCTH M COLMAIBHOW KOMIETEHIIUU
o0yJaronmxcs;

CIIOCOOHOCTH oOydJaronuxcs HCIOJIL30BaTh OCBOEHHEIE MEXIUCIUTITHHAPHBIE,
MHUPOBO33PECHUECKHE 3HAHUS U YHUBEPCAIbHBIE yUeOHBbIC NEHCTBHS B TIO3HABATEIHLHON M COIUATBLHOMN
MIPaKTHUKE.

MeranpeaMeTHble  pe3yNbTaThl  OTPAXKAIOT  OBIAJACHHE  YHHUBEPCATbHBIMHU  y4EOHBIMHU
MO3HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU IEHCTBUSMHU.

OB.Haz]e}me yHnBepcaanban y‘leﬁﬂblM]{l NMOo3HaABaTCJIbHbBIMU HeﬁCTBHHMH:

1) 6a30BbIE JJOTHYECKHE TeCTBHA:

CaMOCTOSITEILHO ~ (pOPMYJTUPOBATH W aKTyaJU3HpPOBaTh MpoOJEeMy, BCECTOPOHHE &
paccMaTpuBarth;

OTpeAeNATh IIeId JAEATEIbHOCTH, 3a/JaBas TMapaMeTpbl W KPUTEPHUH WX JIOCTHIKEHUS,
COOTHOCUTH pe?)y.HBTaTBI ACATCIIBHOCTH C IIOCTAaBJICHHBIMU L CIAMMU,

HUCIIOJIB30BAThH HpI/I OCBOCHHUHU 3HaHHfI HpI/IéMBI JIOTUYCCKOI'O MBIINIJICHUA — BBIACIIATH
XapaKTepHHe HpI/I3HaKI/I HOHHTI/II\/'I nu YCTaHaBJII/IBaTB HUX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBGTCTByIOH_[I/Ie
IIOHATUS OJIs1 OGLHCHCHI/ISI OTOCIIBHBIX (baKTOB nu ﬂBJIeHPIfI;



BBIOMpATh OCHOBAHMS M KPUTEPHH JUISI KJIACCH(PHUKAIINH BEIIECTB M XUMHYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSA3U MEX/y U3Y4aeMbIMHU SBICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXIEHHsS (MHIYKTUBHBIC, ACTyKTUBHBIC, [0 AHAJOTHH), BBIABISATDH
3aKOHOMEPHOCTH M NPOTUBOPEYHS B PACCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH BBIBOJBI H
3aKIIIOYCHUS;

OPUMEHATh B IPOLECCe MO3HAHUSA, HCIOJb3YeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIETIH, NPeoOpa3OBHIBATE MOEIBbHBIC MPEACTaBICHHS — XUMHUYECKUIl 3HAaK (CHMMBOJ) 3JIEMEHTA,
XUMHUYeCcKast popMysia, ypaBHEHHE XUMHUYECKON PeakIMi — MPH PEIICHUH Y4eOHBIX MO3HAaBATEIbHBIX
U TPAKTUYECKUX 3a/a4, NPUMEHATh Ha3BaHHBIC MOJEIBHBIC TPEACTABICHUS [UIS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUYECKHUX PEAKIIHUIL.

2) 6a30BbIe HCCIET0BATEIBLCKHE IeliCTBUS:

BJIAJ€Th OCHOBAMH METOJOB HAYYHOTO TIO3HAHUS BEIIECTB W XHUMHYECKHX PEaKIIHii;

(GopMyIHpOBaTH LEMH U 33Ja4H HCCIICJAOBAHUS, UCIIOIB30BAaTh NMOCTABICHHBIC U
CaMOCTOSTENIFHO C(hOPMYITMPOBAHHBIE BOIIPOCH B Ka4eCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI IS
(hopMHUpPOBaHUS TUIIOTE3HI 110 POBEPKE MPABHIIEHOCTH BHICKA3bIBAEMBIX CYXKJICHHI;

BJIAJCTh HABBIKAMHU CAMOCTOSITENIPHOTO IUIAHUPOBAaHHWS W TPOBEICHHUS YYCHHUYECKHX
HKCIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUS HAOMIONATh 32 XOJOM IIPOIECCa, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €0  pPe3ysbTaT, (OPMYIHPOBAaTH OOOOMIEHHS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOM
pabore;

IpUOOPETaTh ONBIT YYCHUYECKOH MCCIIEA0BATEIbCKOM M MPOEKTHOM AEATeIbHOCTH, IIPOSBIIATh
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIeHUs MPakTHYECKUX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOOB MO3HAHUSI.

3) pab6ora c undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpPMAIUHU (HAYYHO-TIONMYJISIpHAS JUTEparypa
XUMHAYECKOTO  COJAEp)KaHWs, CIpaBOYHBIE TMocoOms, pecypcsl MHTepHera), aHaTU3UPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB B (HOPM TPEICTABICHUS, KPUTHUECKU OIEHUBATH €€ JOCTOBEPHOCTH
U HETIPOTUBOPEUUBOCTH;

(dbopMynMpoBaTh 3ampockl M TNPUMEHATh pa3MyHble METOAbl NpU TMOHUCKE U oTOOpe
nHpopManuu, HeoOXOAUMOM JUTsl BBITOJIHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOIO THIIA;

nproOpeTaTh OIBIT HUCIOJNB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMy NpeicTaBiIeHUs HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KAUECTBE CPEJCTBA MpU paboTe ¢ XUMHUUECKOM MHpOpMaIueit:
IPUMEHATh MEXNpeaAMeTHbIe ((u3nueckue M MaTeMaTHYECKHME) 3HAKM W CHMBOJBI, (HOPMYIIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BaTh U Pe0oOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISTHOCTH.

OBJaieHNe YHUBEPCAJbHBIMH KOMMYHHKATUBHBIMM el CTBUSIMU:

3a7aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOH TEeMbl B XOJle JAWAIOTa W/WIA JHCKYCCHH,
BBICKa3bIBaTh UJEH, POPMYIMPOBATH CBOM MPEIOKEHHSI OTHOCHTEIBHO BBIITOIHEHHS TIPETOKEHHON
3a7a4u;

BBICTYNIaTh C IMpE3CHTAIlel pe3y/lbTaTOB IO3HABATENbHON JEATENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBITOJHEHUHM XHMHUYECKOTO HKCIEPUMEHTA,
MPaKTHYECKON pabOThHI MO MCCIEAOBAaHHUIO CBOWCTB M3y4aeMBIX BEIIECTB, PEATN3AMH yIeOHOTO



npoekta © (HOpMyTHpOBaTh BBIBOJABI MO pe3yjbTaTaM TPOBEAEHHBIX HCCIEIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIUH B X0JI¢ 00CYKICHUS 1 0OMEHA MHECHUSIMH.

OBgilajieHHe YHUBEPCAJIbHBIMU PEryJiSTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBJIATh CBOIO IMO3HABATEIBHYIO JIEATEIHHOCTD,
ompenaensis e€ UeNM W 3a7add, KOHTPOJIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeularaeéMblii  AITOPUTM JCWCTBUN TPU BBHIOJHEHUH YYeOHBIX M HCCIEIOBATEIIbCKUAX 3aj1ad,
BBIOMpaTh HambOojee 3P(HEKTUBHBIA CIMOCOO WX pEIICHUS C YYETOM IMOJYYCHHs HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIIbHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHble  pe3yibTaThl  OCBOEGHHUSI Kypca  «OpraHudeckas XUMHUSD  OTPAXaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTHHBI MHUpPa, POJIM XUMHH B TO3HAHWUHU SIBICHUH NPHUPOIBI, B (POPMHUPOBAHUHM MBINUICHUS H
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOUMOM AJIs PEeUICHHS MPAKTUYECKIX
3a/1a4 ¥ HKOJIOTMYECKU 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHON CPEIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUMN, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATHUS
(XMMUYEeCKUIl  DJIEMEHT, aToM, OJJIeKTpOHHas o00oJiouka aToMa, MOJIEKYyJa, BaJCHTHOCTbD,
ANEKTPOOTPHULATEILHOCTh, XUMUYECKas! CBA3b, CTPYKTYpHas (opmyna (pa3BEpHyTast U COKpallEHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIpHBIA O0BEM, YIIEpOAHBIN CKeNeT, (PyHKIMOHANIbHAS TPYIIa, paguKall,
M30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUH Psijl, TOMOJIOTH, YIJIE€BOJOPOIbI, KUCIOPOA U a30TCOJIEpIKalIe
COEIMHEHUS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUU U
3aKOHBI (Te€opusl CTpPOeHHUs opraHudeckux BemiecTB A. M. BytnepoBa, 3aKOH COXpaHEHHS] MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH; MUPOBO33pPEHUYECKHE 3HAHUS, JISKaIIUe B
OCHOBE NMOHUMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (DaKTOIIOTHYECKHE CBEICHUS
O CBOWCTBaX, COCTaBe, MOJIYYEHHHM M OE30MAaCHOM MHCIOJIb30BAaHUM BAKHEHIIUX OpPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH eSTETbHOCTH YelIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATh XapaKTEpHbIE MPU3HAKU MOHATUN, YCTaHABJIMBATH UX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLME IOHSTHUS TPU ONHUCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHUU HCIIOJIb30BATh XUMHYECKYIO CHMBOJMKY JUJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, cOkpaiiéHHON) (GopMys OpraHMYECKHMX BEIIECTB U
YpaBHEHUN XHWMHMUYECKHX PEAKIUN, M3rOTaBIMBAThb MOJEIHU MOJIEKYJ] OPraHMYECKUX BEIECTB MJif
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OpMHUPOBAHHOCTh YMEHUW YyCTAaHABIMBATh IMPUHAICKHOCTh H3YYCHHBIX OPTraHUYECKHX
BELIECTB 10 UX COCTaBY U CTPOCHHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COequHEHHH (YriIeBog0pOIbl,
KHCIIOPOJI U a30TCOJIEpIKaIINe COeIMHEHNUS, BHICOKOMOJIEKYIISIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUS
no cucrematnyeckoii Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHATIbHBIC Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEIIECTB (ITHIJIEH, MPOMWIIEH, AleTHIEeH, 3TUJICHIJIMKOJb, TJUIEpPHUH,
¢benon, popmanbaeru, aneTaibIerua, MypaBbuHast KUCIIOTa, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapHHOBAas KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJl, IIeJUII0II03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHIBI XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);,



c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJO0KEHUS TEOPHUH CTPOCHUS OPraHUYECKUX BEUIECTB
A. M. bytnepoBa st 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXpaHEHHUs MaCChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA TUIHUYHBIX NPEICTaBUTENICH PA3IMYHBIX KIJIACCOB OPraHWYECKUX BEIIECTB (METaH, 9TaH,
STWJICH, NPOIMWJICH, aleTWwieH, Oyraauen-1,3, wmetunOyragueH-1,3, OeH307, MeETaHOJ, 3TaHOI,
STWJICHTJIUKOJb, TJIHIEPUH, (EHOJ, aleTaNbJeruj, MypaBbHHAs W YKCYCHAash KHCIOTHI, TJIFOKO3a,
KpaxMaJ, [eJUII0JI03a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTIOCTPUPOBATh TEHETUUECKYIO CBSA3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITNI C UCIIOIh30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh MCTOYHUKH YTIIEBOJAOPOTHOTO CHIPhS (HE(PTH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI MX MEpepadOTKHM W MPAKTHUUECKOE NPUMEHEHHE IPOTYyKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUYMCICHUS MO XUMUYECKUM YpaBHEHHSIM (MacCChl,
00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WJIM IPOAYKTa PEAKIMHU MO U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WJIU MPOJTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUW 00 OCHOBHBIX METOAAX HAYyYHOTO
MO3HAHMSI, UCTIONIB3YEMbIX B XMMHUHU TPU U3YYCHUU BEIIECTB M XUMHYECKUX SIBIICHUN (HaAOII0IEeHUE,
HU3MEpEeHHue, HKCIEPUMEHT, MOJEIUPOBAHKE), HCIONb30BaTh CHUCTEMHBbIE XMMHUYECKHE 3HAHUS IS
NPUHATHSL PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COONIOAAaTh MpaBHJIA IOJH30BAHUS XUMHUYECKON MOCYIOi U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKKe IMpaBuiia OOpaleHusi ¢ BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH U  BBINOJHATH XUMHYECKUH OKCIEPUMEHT
(mpeBpallleHrss OPraHUYEeCKUX BEIIECTB NpPH HArpEeBaHUM, MOJYYCHHE JTHUJICHA W M3YyUYCHHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAKIIMHM OPraHWYECKUX BEIIECTB, ACHATypalus OETKOB MpU HATPEBAHUH,
I[BETHBIE pEaKIMy OENKOB) B COOTBETCTBUU C MPaBHJIAMHU TEXHHUKH 0€30MacHOCTH MPH OOpaIeHuH ¢
BElIECTBAMH U  JIaDOpaTOpHBIM  00OpYAOBaHHWEM, TMPEACTABIATH PE3YJAbTATBl XHUMHUYECKOTO
SKCIIEPUMEHTa B (JOpME 3aIUCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIUil M (POPMYTHUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKHM aHAJIU3MPOBATH XUMUYECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHpopmanuu, UHTEpHET U IpYyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOIATh MpaBUiIa IKOJIOTUYECKH 11€TIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJOBOM JEATEIBHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS U OKPYKAIOIIECH MPUPOTHON
Cpelbl, 0CO3HABaTh OINACHOCTh BO3JICUCTBHUS Ha >KHUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKHX
BelecTB, MOoHMMas cMbicn mokazatens [1/IK, moscHATe Ha mpumepax crmocoObl YMEHBIICHUS U
MPEAOTBPAIIEHUS UX BPEAHOTO BO3CHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIST 00YYaIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE TTPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHHUIA,

JUISL CIEeTBIX M CIabOBUIAMIMX OOYYaIOUIMXCS: YMEHHE MCIONb30BaTh PelbePHO-TOUEUHYIO
cucremy obo3Hauenuit JI. bpaitns 1 3anucu XumMuyeckux Gopmyi.

11 KJIIACC
[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUs» OTPaXKaroT:
c(OpPMUPOBAHHOCTH MPEICTABICHHIA: 0 XUMUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHOU



KapTUHbl MHUpPA, POJM XUMHHM B IO3HAHUU SIBIECHUH NpUPOIbl, B (OPMHUPOBAHUHU MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (yHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs IPAKTHYECKUX
3aJ1a4 U HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBbIO M IPUPOIHOMN CPELE;

BJIAJICHAE CHUCTEMOM XMMHMYECKHMX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHITHS
(XMMUYECKUIl 2JIEMEHT, aToM, HM30TOIl, S-, P-, d- 3JEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIa,
MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJIM4ecKas, BOJOpOJHAs), KPUCTAUIMYECKass PpELIETKA, THIIbI
XUMHUYECKUX PEAKLUi, pacTBOp, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTHYECKAsT AMCCOLMAIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKluu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI AIEKTPOJUTUUECKON uccolnanuy, nepuoauueckuii 3akod . 1. Menneneesa, 3akoH
COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHHMs M IIPEBPAIICHUS DHEPTHMU IPU XUMHYECKHX
peaKIusIx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeKallle B
OCHOBE IMOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBICHUH, (PaKTOJOTUUYECKUE CBEIEHUS
O CBONCTBaX, COCTaBe, IMOJIyYeHHUM U O€30MaCHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHUYeCKUX
BELIECTB B ObITY M IPAKTUYECKON EATEIBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEpHbIE NMPU3HAKU MOHATUMN, YCTaHABJIMBATH UX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS IPU ONMCAHUM HEOPraHMYECKUX BELIECTB U
UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUN HCIOJb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHUS
(dopMyI1 BellecTB U YpaBHEHUIM XMMHMUYECKHX peakiui, cucrematnueckyto HomeHkiarypy (IUPAC) u
TpPUBMAJIbHBIC HA3BaHMs OT/AEIbHBIX HEOPraHWYECKUX BEIECTB (YrapHbl TIa3, YIJEKUCIbIA ras,
aMMHaK, raiéHasi U3BecTb, HeraléHasi U3BeCThb, IUThEeBas COfa, MUPHUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUU ONPENENATh BAJEHTHOCTh U CTENEHb OKHCIEHUS XHUMHUYECKUX
AJIEMEHTOB B COEJUHEHHSX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBaJIEHTHAsi, MOHHa,
MeTaJuIn4YecKas, BOJOPOJHAs) B COECIUHEHUAX, TUI KPUCTAUIMYECKOH PpEHIETKH KOHKPETHOTO
BelleCTBa (aTOMHAas1, MOJIEKYJIIpHAsi, HOHHAsI, METAJUIMYECKAsl), XapaKTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKNUX COEIMHEHUI;

c(OpPMHPOBAHHOCTh YMEHHUI ycTaHaBIMBATh MPHHAJICKHOCTh HEOPraHMUYECKUX BEILIECTB IO
WX COCTaBy K OIpeAeNEéHHOMY KJacCy/Tpylme COeIMHEHUN (IIpOCThle BEIIeCTBA — METaIbl U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUM PaCKphIBaTh CMBICH Tieproanyeckoro 3akona Jl. 1. Menneneesa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh HJIEKTPOHHOE CTPOCHHE ATOMOB XMMHUYECKHX
aneMeHToB 1-4 nepuonos Ilepumoandeckoi cucreMbl xumuueckux 3nemeHToB J[. M. Menneneesa,
UCTIONIB3YS TIOHSTHUSL «S-, P-, O-2JIeKTpOHHBIE OpOUTANM», «IHEPreTUYECKUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHMH IO MEepUuojaM H
rpynmaM [lepuoanueckoit cucteMsl XuMU4ecKnx 351eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE M€HETUUYECKOM CBS3U
MEX1y HEOPraHMYEeCKMMH BEIECTBAMHU C IOMOIIBI0 YpPaBHEHUN COOTBETCTBYIOLIMX XHUMHYECKHX
peakuuii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIMPOBATh XHWMHYECKUE PEAKIHUU [0 Pa3THYHBIM
IpU3HAKaM (YUCIIy U COCTaBY PEarupyrolluX BELIECTB, TEIIOBOMY 3(PQEKTy peakuuu, H3MEHEHHUIO
CTETIEHEeH OKUCIICHHS 3JIEMEHTOB, OOpPAaTUMOCTH PEAKLIUH, YIaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTaBJIATH YPAaBHEHHS PEaKIMi Pa3IMYHBIX THUIIOB, MOJHBIC U



COKpaIllEHHbIE YPAaBHEHMs PEaKLMi HOHHOTO OOMEHA, YYUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOIMTH PEAKINHU, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PAcllO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpPaX HEOPraHUUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPBIBATH CYHIHOCTh OKHCIMTEIbHO-BOCCTAaHOBHTEIBHBIX
peaKIuii HOCPECTBOM COCTABIICHUS IEKTPOHHOIO OajJaHca 3TUX PEaKIH;

c(OPMHUPOBAHHOCTE YMEHHH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XHUMHMYECKOH peakiuu OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMELICHUsS XUMHUYECKOrO0 PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeicTBus (nmpunanun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XWMHUYECKHE TMPOILECCH], JISKAIINE B OCHOBE
NPOMBIIUICHHOTO  IOJIyYEHHsI CEpHOW KHUCIIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTD
NpeACTaBIeHU 00 OOmUX HAayYHBIX NPUHIHUIAX M DKOJOTHYECKUX MpodiieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NMPOBOANUTH BBIYMCICHUS C MCIIOJIb30BAaHUEM IOHATHS «MaccoBast
JI0J1s1 BEILleCTBa B PAacTBOPE», OOBEMHBIX OTHOLIEHUH Tra30B IPU XMUMHUYECKMX PEAKIMAX, MacChl
BEIIEeCTBA WIM 00bEMA Ia30B 110 U3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WU 00BEMY OJIHOTO M3
Y4YacTBYIOIIMX B pEaKLUH BELIECTB, TEMJIOBOro 3(ddekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUW COOIIOJATh MPAaBWIA TOJIB30BAHUA XHUMHYECKON TMOCYyIoH |
nabopaTopHBEIM 000pyIOBaHHMEM, a TaK)Ke MpaBWiIa OOpPAIICHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU O BBIITOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IIJJAHUPOBAaTh U  BBINOJHATH XMMHUYECKUH SKCIEPUMEHT
(pa3noxeHne MEepoKCHaa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeAeseHHE Cpelbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHUBEPCAIbHOTO WHAMKATOpA, BIMSHHUE PA3IMUHBIX (DAKTOpPOB Ha CKOPOCTb
XUMHUYECKON peakiiy, peakii HOHHOIO0 OOMEHa, KaueCTBEHHbIE peaKLuu Ha cylb(haT-, KapOoHaT- U
XJIOPHU-aHUOHBI, Ha KATHOH aMMOHMUS, PELIEHUE 3KCIIEPUMEHTAJIBHBIX 3ajad 110 TemMaM «MeTamib» U
«Hemerannbl») B COOTBETCTBUM C MPaBUIIAMUA TEXHUKU 0€30MaCHOCTH NP OOpallleHUH ¢ BEIleCTBaMU
1 1a00paTOpHBIM 000pYyIOBaHUEM, MPEACTABIATh PE3YJIbTAThl XUMHUUECKOIO SKCIIEPUMEHTA B opme
3alMCH YPAaBHEHUHM COOTBETCTBYIOUIMX peakuuid M (OpMYyIUpOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yibTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3MPOBAaTh XUMHUYECKYI0 HH(POPMALHIO,
MI0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHUKaLUHU, IHTEpHET U ApYyrux);

c(OpMHPOBAHHOCTh YMEHMI COOJIIOAATH MpaBHiIa HKOJOTHYECKHU L1eI1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOM JEATEIILHOCTH B LIEJISAX COXPAHEHHs CBOETO 37I0POBbS U OKPY>KAIOLIEeH MPUPOTHON
Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBUS Ha JKUBbIE OPraHU3MBbI ONPE/IEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokaszatens [IJIK, moscHATh Ha mpumepax CrocoObl YMEHbBIIEHUS W NPEJOTBPALICHUS HUX
BPEJHOI0 BO3/ICHCTBYS Ha OpraHU3M YeJIOBEKa;

JUTsl 00y4aroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHHUE NPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SIBJICHUH;

JUIS CIIENIBIX U CJIA0OBUIAIIMX OOyYaroIIMXCs: YMEHUE MCIONB30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiiis 11 3anucu XUMU4YecKux (GopMyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHoBaHHe KouunvecTBO 4acoB DJIeKTPOHHBIE CnHCOK UTOTOBBIX IJIAHUPYEMBIX Cnoco0 oueHku
I /;')1 pa3/iesioB U TeM Beero Kontpo | IlpakTn (uudpossie) pe3yJbTaToB ¢ YKa3aHUueM MX UTOTOBBIX
NporpamMmal JbHbIE JecKkue o0pa3oBaTte/ibHbIE (dhopmupoBanus IVIAHUPYEMBIX
padorsl | padoThI pecypcbl pe3yJbTaToB
Pa3jnen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMMUH
BJIQJICHUE CUCTEMOIN XUMHYECKUX 3HAHUH, YcTHBI onpoc,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroliue TEPMHUHOJIOTUYECKUN
MOHATHS (XUMHUYECKUN DIIEMEHT, aToOM, JUKTAHT
AIIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
XUMHYECKas CBS3b, CTPYKTYpHas popmyra
(pa3BépHyTas U coKpamiéHHas), MOJib,
MOJIIpHasi Macca, MOJISIpHBIN 00BEM,
YTIEPOAHBIN CKeNeT, PYHKIIMOHAIbHAS TPYIINa,
paauKan, u30MepHsi, H30MEPHI,
[Ipeamer TOMOJIOTUYECKHUM psiJl, TOMOJIOTH,
OpraHUYECKON XHUMUH. YIII€BOI0POAbI, KUCIOPO U a30TCOIEpIKalIe
11 Teopus crpoeHus 3 Bubsmorexa [IOK COEIMHEHUS, MOHOMEp, IIOJIUMEP, CTPYKTYPHOE
OpraHUYECKUX 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHU );
coenuHeHnit A. M. TEOPUH U 3aKOHBI (TEOPHS CTPOCHUS
bytneposa oprannyeckux BemecTB A. M. Bytnepoga,

3aKOH COXPaHEHUs1 MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3BIK
XUMHUU; MUPOBO33PEHUYECKHE 3HAHUS, JIEIKAIIUE
B OCHOBE TTOHMMAaHUs TPUIMHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(haKTOJIOTHUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, IOJyuYeHUH U 0e30MmacHOM
MCIOJIb30BaHUHU BaKHEUIITUX OPraHMYECKUX
BEIIECTB B OBITY U MPAKTHYECKON
JIeATETLHOCTH YeJI0OBEKa




Hroro no pazaeny

Pazjnen 2. YrieBoaopoabl

2.1

[Ipenenvubie
YTJIEBOJIOPOIBI —
aJIKaHbI

bub6moreka [JOK

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH
MPUHAJICKHOCTh H3YYCHHBIX OPTaHUIECKUX
BEIIIECTB 110 MX COCTaBY M CTPOCHHIO K
OTpeIeIEHHOMY KJIACCY/TPYIIIe COSANHEHHH
(YraeBo0poIbl, KUCIOPO U a30TCOACPIKAIIIHNE
COCIIMHEHUSI, BBICOKOMOJICKYIIIPHBIC
COCIIMHEHUS ), 1aBaTh UM Ha3BaHUS 110
cucreMarnueckor Homenkiarype (IUPAC), a
TaKXe MPUBOJIUTH TPUBUAIIbHBIC HA3BAHUS
OTJCIbHBIX OPTraHUYECKUX

YcrHblit onpoc,
TEPMHUHOJIOTUYECKU I
JUKTaHT

2.2

Henpenenbusie
YII€BOJOPOIBI:
QJIKEHBI, AJIKA/IUCHBI,
AJIKVHBI

bu6mmoteka [IOK

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABINBAThH
MIPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BELIECTB 10 UX COCTAaBY U CTPOEHUIO K
ofpeieIEHHOMY KJIacCy/TpyIie COeANHEHHH
(YyrineBomopobl, KUCIOPO U a30TCOAEpKAIIIE
COEJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHUS ), 1aBaTh UM Ha3BaHUS 110
cucremaruueckoit HomeHknarype (IUPAC), a
TaK)K€ IPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTJENIbHBIX OPraHMYECKHUX BEILECTB (ITUJIECH,
MPOIUJIEH, alleTHIIEH, STUJICHTJIUKOJIb,
TIUIEepHUH, (eHo, hopMalbIeru,
areTajabpAeru], MypaBbUHas KUCJIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs
KHCJI0Ta, TIII0K03a, (PPYKTO3a, Kpaxmal,
LEJUTI0J103a, TIIUIIH )

YcTHBIN onpoc,
TEPMHHOJIOTMYECKHUN
JTMKTAHT

2.3

ApoMaruueckue
YTJIIE€BOIOPOBI

bubmoreka [JOK

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepH30BaTh
COCTaB, CTpoeHHE, (PU3NUEeCKHe U XUMUUYECKHE
CBOICTBA TUMMMYHBIX MPEICTaBUTEICH
pa3JII/I‘{HI>IX KJIaCCOB OpFaHquCKHX BCIICCTB
(MeTaH, 9TaH, YTUJICH, MPOTIMIICH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6eH3ou,

YceTHBIM onpoc,
TEPMUHOJIOTUYECKUN
JUKTaHT




METaHOJI, 3TaHOJ, TUJICHIJIUKOJb, TIUIEPHH,
(beHomn, aneranbaerua, MypaBbHHAs U YKCYCHAs
KHCJIOTHI, TITFOK03a, Kpaxmall, IeJUTI0I03a,
aMMHOYKCYCHasl KHCJIOTa), HJUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXy HUMU
YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
bopmyit; chOpMUPOBAHHOCTH YMEHUS
XapaKTepU30BaTh UCTOYHUKU
YIIIEBOAOPOAHOTO CHIPBS (He(Th, IPUPOTHBIN
ras, yroib), CHOCOObI UX MepepadboTKu 1
MPaKTUYECKOEe IPUMEHEHHE MTPOAYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUN COOITIOAATH

YcTHBI onpoc,

IIpaBHJIa HKOJIOTUYECKH 11€JIECO00pa3HOro TEPMUHOJIOTUYECKUN
MOBE/ICHUS B OBITY ¥ TPYJOBOU JEATEIHHOCTH | JUKTAHT,
B LIETISIX COXPAHEHUS CBOETO 3/I0POBbS U TECTUPOBAHUE
[IpupoiHbIE HICTOUYHUKHI OKpY’KaroIlle MpUpoIHON Cpesibl, 0CO3HABATh
2.4 | yriaeBoIopoioB U MX 3 bu6mmoreka [JOK OINAaCHOCTh BO3/ICUCTBUS HA )KUBbBIE OPTaHU3MBbI
nepepaboTka ONpeIeEHHBIX OPraHUYECKUX BEIECTB,
noHumas cmbici nokasarens [1JIK, moscHsaTh
Ha TpUMepax CocoObl yMEHBIICHUS U
MIPEAOTBPAIEHUS UX BPEITHOTO BO3/ICHCTBHS HA
OpraHu3M yeloBeKa
Hroro 1o pazneny 13
Pa3nen 3. Kuciopojacoaepskamnue oprannyeckne coeinHeHust
c(hOopMUPOBAHHOCTh YMEHUM XapakTEepPU30BaTh | PemeHue
COCTaB, CTPOCHHUE, PU3NIECKHE U XUMUIECKUE | MMPAKTHYECKUX
CBOMCTBA TUIHMYHBIX MPEACTaBUTEIECH 3aja4,
31 CHI/IpTBI. denon 3 BubmoTeKa 11 OK PAa3JINYHEBIX KJIACCOB OPTraHUYCCKUX BEIICCTB TCCTUPOBAHUE,

(MeTaH, 3TaH, STUJICH, IPONIJICH, alleTUJIEH,
Oyramuen-1,3, metmnOyraauen-1,3, 6eHzon,
METAHOJI, 3TAHOJI, 3TUJIEHIJIUKOb, TTTULEPUH,
(deHoJ, aneTanbIeruI, MypaBbUHas U YKCYCHas

YCTHBIN OIIPOC




KHCJIOTHI, IVIFOK03a, KpaxmaJl, LeJI0J103a,
aMHHOYKCYCHasl KMCJIOTa), WIIJIIOCTPUPOBATh
TEHETHUYECKYIO CBS3b MEX/y HUMU
YPaBHEHHUSIMUA COOTBETCTBYIOIIMX XUMHUYECKUX
PEaKLMi C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
bopmyit; chOpMUPOBAHHOCTh YMEHHS
XapaKTepu30BaTh UCTOYHUKH
YIIIEBOAOPOAHOTO CHIPBS (He(Th, IPUPOTHBIN
ras, yroib), CHOCOObI UX MepepadboTKu 1
MPaKTUYECKOE IPUMEHEHHUE MTPOIYKTOB
nepepadoTKu; cHOPMUPOBAHHOCTh YMEHHH
MIPOBOJIUTH BBIYMCIICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOI'O BELIECTBA UM MPOAYKTa PEaKIIUU
10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEILECTB

WM IPOAYKTOB PEaKIMH); CHOPMUPOBAHHOCTD
YMEHUH BJIaJIETh CUCTEMOW 3HaHUM 00
OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHHMS,
UCMOJIb3YEeMbIX B XUMHMHU IIPU U3yYEHUU
BEIIECTB M XUMHUYECKHX SIBICHUH
(HabnoeHre, U3MepeHne, SKCIIEPUMEHT,
MOJIETTMPOBAHUE), UCIIOJIB30BAaTh CUCTEMHbIE
XMUMUYECKHE 3HAHUS JUI IPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYaIIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

AJbIeTHIbI.
KapOoHOBBIE KHCTOTHI.
Crnoxxnble 23U

bu6mmoreka [JOK

c(hOopMUPOBAHHOCTh YMEHHUM XapaKTePU30BaTh
COCTaB, CTpoeHHE, (PU3NUeCKre U XUMUUYECKHE
CBOICTBA TUMIMYHBIX MPEICTaBUTEIEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
(6eH3o01, METAHOJI, TAHOJI, ITHJICHTJINKOJIb,
TIIULEPHH, (DEHOJI, alleTaabACTHI, MypaBbHHAS
Y YKCYCHasi KMCJIOTHI, TJIFOKO3a, KpaxMall,
LIEJUTI0JI032, AMUHOYKCYCHAsl KUCJIO0TA),

Pemenue
MIPAKTUYECKHUX
3az1ad,
TECTUPOBAHUE,
YCTHBIN OIIPOC




WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHUSMH COOTBETCTBYIOIIHX
XMUMUYECKHUX PEaKIHid C UCIIOJIb30BAaHHEM
CTPYKTYPHBIX (OpMYJT; c(hOPMHUPOBAHHOCTH
YMCHUA XapaKTCPU30BaTh HCTOYHHUKHU
YTJIEBOJIOPOAHOTO CHIPbS (HE(DTh, TPUPOTHBIH
ras, yrojb), CiocoObl UX NepepadOTKU U
NPaKTHYECKOE MPUMEHEHUE MTPOTYKTOB
nepepadoTKu

3.3 | YrueBonasl 3 1

bubmoreka [JOK

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh
HUCTOYHUKH YTIICBOJOPOHOTO ChIPhs (HE(DTh,
MPHUPOJIHBII ra3, yroisk), ClIOCOOBI UX
nepepaboTKU U PAKTHIECKOE MPUMCHCHHE
MPOJYKTOB MEPEPadOTKH;
c(hOpMHUPOBAHHOCTH YMEHUH TIPOBOIUTH
BBIUHCIICHHS 110 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bE€Ma, KOJTMYECTBA UCXOTHOTO
BEIIIeCTBA WU MPOAYKTa PEAKIIHH 110
W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEIECTB

WJIH TIPOJYKTOB PEAKITHH )

Pemenue
MIPaKTUYECKUX
3ajad,
TECTUPOBAHUE,
YCTHBII onpoc

Hroro no paszneny 13

Paznen 4. A3orconepxaiue opranuveckue coeIHHeHus!

41 AMUHEL 3

AMHHOKHUCIIOTHL. benku

bu6mmoreka [JOK

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
BBIIOJIHSITE XUMHYECKUN OKCIICPUMCHT
(IpeBpallieHusi OPraHMYECKUX BEIIECTB MPH
HarpeBaHWH, MOJYICHHUE STUICHA U U3ydeHUE
€ro CBOWCTB, KAYECTBECHHBIE PEaAKIINH
OpPTaHWYECKHUX BEIICCTB, JICHATYpAIUs OCITKOB
[P HAarpeBaHUH, [IBETHHIE PEAKIIUU OETTKOB) B
COOTBETCTBUH C IPABUIIAMU TEXHUKH
0€30IMacHOCTH TP OOPAICHHUH C BEIICCTBAMH
1 1a00paTOpPHBIM 000PYIOBaHHUEM,
MPEICTaBISTh PE3YIbTAThl XUMUYECKOTO

Pemenne pacyeTHbIX
3ajad,
TECTUPOBAHUE,
YCTHBIN OITPOC




HKCIEpPUMEHTA B (JOpPME 3aIUCH YPaBHEHHHA
COOTBETCTBYIOIIUX peakluii U GopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTaTOB

Wroro mo pazneny 3

Pa3jien 5. BoicokoMoJieKyasipHble COeTHHEHUsI

[Inactmaccel. Kayayku.

5.1 Bomnoxna

bubnuorexa [JOK

c(OpMUPOBAHHOCTH YMEHUHN COOITIOAATH
IpaBuiIa SKOJIOTUYECKH 11eTIECO00Pa3HOTO
MOBE/ICHUA B OBITY ¥ TPYJOBOU IEATEIHLHOCTU
B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U
OKpY’Karollle NpupoIHON Cpesibl, 0CO3HABATh
OIIaCHOCTh BO3JECHCTBUS HA KUBbIE OpPraHU3MBbI
ONpeIeEHHBIX OPraHUYECKUX BEILECTB,
noHumas cMbici nokasarens [1JIK, moscHsaTh
Ha MpUMepax CocoObl yMEHBIICHUS U
MpEeAOTBPALICHUS UX BPEIHOIO BO3/ICHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

JUTsL 00YYarOIIMUXCSl C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MIPUMEHSATH 3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX
METOJIax MTO3HAHUs BEIIECTB U XUMUYECKHUX
SIBIICHHIA,

YcrHblii onpoc,
TECTUPOBAHUE,
TEPMHUHOJIOTHYECKHIA
JIUKTaHT

Hroro o pazneny 2

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME | 34 2
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