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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMUM Ha YPOBHE CpeaHEro ooimero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
Oenepauuny», TpeOOBaAaHUN K pe3yibTaTaM OCBOCHMS (eaepabHOil  00pa3oBaTeIbHOMN
nporpammsl cpennero odmero odpazoBanus (OOIT COO), npeacraBneHHbix B PeepaqbHOM
rocyaapcTBeHHOM oOpasoBatenbHOM ctangapTe COO, ¢ yuérom Konuenuuu npenojgaBaHus
yueOHOro mnpeaMera «XuMus» B 00pa3oBaTesbHbIX opranusauusax Poccuiickoit denepannu,
peanu3ylomMX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTPAMMbI, M OCHOBHBIX IOJOKEHUM
«Ctparerun pa3putusa BocnutTanusi B Pocculickoit @enepauuu Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MporpaMMbl MO XUMHH, K ONpeAeNeHUI0 oOuiei
CTpaTerud OOy4YeHHs, BOCIUTAHUS M Pa3BUTUSA OOYyYAIOLIUMXCS CpEeACTBAMHU Yy4eOHOTO
npeamera «Xumusi» ans 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHLENTyajlbHbIE
nosioxkenus AGI'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJAEpKaHUs, PE3yJIbTaTOB
oOydeHHs ¥ TPeOOBAHMM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IMOJy4aeMoO€ BBITYCKHUKAMH  0011e00pa3oBaTenbHON
OpraHu3alvy, SBISETCS HEOTbeMJIEMOM YacTbl0 HX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBepIIAOIIMM 3TAllOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, MPUCYIIMX IIEJIOCTHOM CHUCTEME XUMHUYECKOro o0pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbhl
YeJioBeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U
npupoaHoi cpene. Peamusyercss xummueckoe oOpa3zoBaHuE OOY4YalOIIMXCS HA YpOBHE
cpeaHero obmiero oOpa3oBaHHUs CPEACTBAMH YYEOHOTO Ipeamera «XuMHUS», COACpKaHUE U
MOCTPOEHUE KOTOPOTO OMNPEAENICHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHelUuUKH HAYKU
XUMHH, €€ 3HaYCHUS! B MO3HAHUM TPHUPOJIBI U B MAaTepUATbHOMN KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOMIMX IIeJIel M MPUHIUMIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeaHero oomero oopasoBanus B Poccuiickoit deneparum.

XuMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO POJIb B COBPEMEHHOM
UBWJIN3AIMH, B CO3/IaHUU HOBOI 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
dbopMupoBaHHE  PALMOHAIBHOTO HAYYHOTO  MBIIICHUS, B  CO3JaHUE  IIEJIIOCTHOTO
NpPEJCTaBICHUs 00 OKpYKalolleM MHUpEe Kak O €AMHCTBE MPHUPOAbI U YeJOBEeKa, KOTOpOe
¢dbopMupyeTcsi B XUMUU HAa OCHOBE MIOHUMAaHUS BEHIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUpa,
OCO3HAHMSI B3aUMOCBSI3M MEXKJy CTPOEHHEM BELIECTB, MX CBOMCTBAMU M BO3MOXXHBIMHU
00J1acTAMU TPUMEHEHHSI.



TecHo B3aMMOIEWCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS cCTaja
HEOThEMJIEMON YacCThI0 MHPOBOM KYyJIbTYypbl, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO Tpylaa U
KU3HU KaX10ro wieHa oduiectBa. CoBpeMeHHasi XUMHUsI KaK HayKa co3uJaTeNbHasi, Kak HayKa
BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelIeHHe riI00aabHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YeJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM, MUILEBOM, SKOJOTHMUYECKON O€30MacHOCTU U
OXpaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIMMHU HENSIMH U TPUHLMUIIAMH CPEJAHEro O0IIero oOpa3zoBaHUs
comepkanne mnpeamera «Xumus» (10-11  kmaccel, ©0a30BbIH  ypOBEHb HM3YUYEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYI0 MOJATOTOBKY OOy4YaromMXcs,
HEOOXOIUMYIO UM JJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIECIIHOTO BKIIOUEHUS
B JKM3Hb COLIMYMa, NPOAOJKEHUS OOpa3oBaHUA B Pa3IMYHBIX O00JIACTAX, HE CBSA3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBasionuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas
xumusi» U «OOImas W HeopraHuyeckas XWMHS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHus
KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa 3HAHUN M0 HEOPraHUYECKON XUMHH (C
BKJIFOUEHHWEM 3HAaHUN W3 OOIed XUMUHU) U opranuyeckord xumuu. DopmupoBaHHe AaHHOU
CUCTEMbI 3HaHUN TIPU U3YUYEHUU MpeaMeTa 00eCrnedrMBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIeCTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XHUMUU.

CtpykTypa coaepkanust KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHpOBaHA B MpPOTpaMMe MO XMUMHH Ha OCHOBE CHUCTEMHOTO
NOJIX0Jla K M3YYCHHIO y4yeOHOro marepuaja ¥ OOYCJIOBJIIEHa MCTOPUYECKH OOOCHOBAaHHBIM
pa3BUTUEM 3HAHUM HA ONPENENEHHBIX TEOPETHUECKUX YPOBHsIX. Tak, B Kypce OpraHu4eckou
XUMHUH BEIIECTBA pAacCMaTPUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpPHHM CTPOCHUS
OpraHWYECKUX COEOUHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
MpeICTaBlIeHU O CTpOeHUH BetiecTB. CBelleHns 00 M3ydaeMbIX B Kypce BEIeCTBaX JAl0TCs B
Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coenHEeHH. B kypce
OpPraHUYeCKOW XUMUU TOJIYYaIOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs MEPBOHAYAJIBHBIC MPEICTABICHUS O XUMHUYECKON CBS3U, KIacCU(PHUKAIIMOHHBIX
IIPU3HAKAaX BEUIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HX CTPOCHHS, O XUMUYECKOH
pEaKILHH.

[Tox HOBBIM YIJIOM 3p€HHs B IpeaMmeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpHUBAaeTCs
U3YYEHHBI HAa YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHUS TEOPETHUECKHH MaTepual Hu
(dakTomornyecKkue CBEACHNS O BEIIECTBaX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0u1as ¥ HeOpraHuyeckas XUuMUsD 00y4aroUIUMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYeHHE MEPUOJAMYECKOTO 3aKOHAa C OOLIETEOPETHMUYECKUX U METOAOJOTHYECKHUX IO3UIUH,



riy0o’ke MOHATh UCTOPUYECKOE HM3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT oboOmiaroumied 1o
OOBSACHAIONIEH U MPOTHO3UPYIOMIEH.

Ennnas cucrema 3HaHUN O BaXXHEWIIUX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHUHM, a TaKKe O XUMHYECKHX PEaKIUSAX, KX CYH[HOCTH U 3aKOHOMEPHOCTIX
MpoTeKaHus AonoJiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpk aHMsl, UMEIOIINMU
KYJbTYPOJOTUUECKUNA W TPUKIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBA3U XUMHHM C JAPYTMMH HAyKamu, PACKPBIBAIOT €€ poJb B MO3HABATEIBHOHW M
MPAKTUYECKON NIESITEIIbHOCTH 4YeJOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXXEHUsI K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUTIOKEHUN XUMHH, TTOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJIEMaXx, CBI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATH HH(POPMALIMIO U IPUMEHSITH €€ JIJIsl TIOTIOTHEHUS 3HAHU M, PEIICHUS
MHTEJUICKTYaJbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEIOBATENBCKUX 3a/1a4u. B 11e10M coniep:kanue
y4eOHOro mpeaMeTa « XUMHUS» JaHHOTO YPOBHS U3yU€HUS] OPUCHTUPOBAHO HA (POPMHUPOBAHUE
y OOy4Yaromuxcss MUPOBO33PEHUECCKON OCHOBBI JJIsI TOHUMaHUsI (GUIOCOPCKUX HACH, TaKhX
KaK: MaTepuaJbHOE €IMHCTBO HEOPraHMYECKOTO M OPraHMYecKoro Mupa, oOyCIOBIEHHOCTh
CBOWCTB BEIIECTB MX COCTABOM M CTPOEHUEM, MO3HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM
AKCTIIEPUMEHTA W PEIICHUS MPOTHUBOPEUMI MEXJy HOBBIMU (PakTaMu M TEOPETUUYECKUMU
NPEANOCHIIKAMHU, OCO3HAHWE POJIM XUMHUHM B PEIICHUH IKOJIOTHYECKHX MPOOJIEM, a TaKkKe
npoOsieM cOEpeKeHUsI SHEPTeTUUYECKUX PECYPCOB, CBHIPbs, CO3JaHUS HOBBIX TEXHOJOTHHA W
MaTepuasoB.

B mnnane pemieHust 3amad BOCIUTAHUA, PAa3BUTHS M COIMAIM3AIUMU  OOYyYaIOIIUXCS
OPUHATBIE TPOrpaMMOM MO XWMHHM MOJAXOAbl K OMNPENEIICHUIO COJIEPMKAHUA U IMOCTPOCHUS
npenMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JIEHCTBHUI, UMEIOIINX
0a30BO€ 3HAUYCHHE JIJISl PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIICHUs MPO0JIeM, TOUCKa, aHaIu3a
u 0o0paboTku wuHGOPMAIIMHA, HEOOXOAUMBIX JUISI NMPUOOPETCHHS OIbITa MPAKTUYECKOW U
UCCIIEI0BATEIBCKON €SI TENbHOCTH, 3aHUMAIOIIEN BA)KHOE MECTO B IO3HAHUH XUMUHU.

B npakTuke npenomaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, TaK
M Ha YpOBHE CpeaHero oOmero oO0pa3oBaHMs, TMPU OMPEACICHUU COJAEpPKATEIbHON
XapaKTEPUCTUKU LEeJeH H3y4YeHHs] MpeIMeTa HalpaBJICHUEM MEPBOCTENEHHOW 3HAYMMOCTHU
TPaAMIIMOHHO TpU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKOW HAyKW Kak o0yactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON AEATEIBHOCTU YEJIIOBEKA M KAaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KydbTypbl. C METOAWYECKOW TOYKM 3pEHUs TaKOM MOIXO0Hd K
ONpeIeNICHUIO LIeJIeH N3yUeHHUsI IPEeIMETA SIBIISIETCS BIIOJIHE ONpPaBJAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMM LIEJAMHU U3YyUYEHHS MpeaMeTa «XHUMHs» Ha
06a3zoBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS:



e (GopMHUPOBAHUE CHUCTEMbl XUMHYECKUX 3HAHUW KaK BaKHEUIEW COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOH JiekKAaT KJIFOUYEBHIE MOHATHS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUH XHMMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHE H
MMOHUMAHHE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHHI MHPOBO33PEHUYECKOIO Xapakrepa,
03HAKOMJICHHE C UCTOPUEH X Pa3BUTUSI U CTAHOBJICHUS;

e (opMHUPOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX peakiui, HeOOXOAUMBIX ISl TPUOOPETEHUS YMEHUM OPUEHTHUPOBATHCS B
MHUpE BEUIECTB U XUMHYECKUX SIBICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MIPAKTUUECKOMN
Y TIOBCETHEBHOM >KU3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JICSITEIBLHOCTH, CBSI3aHHBIX C HAOJIOJICHHEM W
OOBSCHEHHEM XUMHUYECKOIO JKCIEPUMEHTa, COOJIOJCHHEM TpaBHJl 0€30MacHOTO
oOpallieHusl ¢ BEIeCTBAMM.

Hapsny ¢ atum, conepkarenbHasl XapaKTEpUCTHKA LETEH U 3a/1ad U3YYCHUS PEeAMETa B
nporpaMMe IO XHMHU YTOYHEHA U CKOPPEKTUpPOBAaHA B COOTBETCTBUM C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeaHero oo1miero oopasopanus. CerojHs B NMPENOJaBaHUU XUMHUHU
B Ooubllieil cTenmeHu OTHAETCS MPEANOYTEHHUE MPAKTUYCCKOW KOMIIOHEHTE COACPIKAHUS
oOy4yeHHUs, OpPUEHTHUPOBAHHON Ha TMOJTOTOBKY BBIIYCKHHKA 00IIeco0pa3oBaTeIbHOMN
OpraHu3allvy, BIIJCIONEro He HaOOpOM 3HaHMH, a PYHKIIMOHATIBLHON IPaMOTHOCTBIO, TO €CTh
croco0amMu ¥ YMEHUSIMU aKTUBHOTO MOJIYYEHUS 3HAHUM U IPUMEHEHUS UX B peajbHOM KU3HU
IUTS1 pEIICHUS TPAKTHYECKUX 3a]1ay.

B cBiI3u ¢ 9TMM 1npW W3ydyeHHH npeaMeTa «XHUMHS» JOMUHHUPYIOLIEE 3HAYCHHE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

agantanus oOydYalIIMUXCS K  YCIOBUSAM JHMHAMHYHO  Pa3BUBAIONIETOCS MM,
dbopMHpOBaHUE WHTEUIEKTYalbHO pPa3BUTON JHYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY NPHUHATUIO TPaMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y O0OYyYaIONMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIUN),
MMEIOIIMX YHHMBEPCAJIbHOE 3HAYECHHE JJIS PA3JIUYHBIX BHJIOB JIESITEIBHOCTH: PEIICHUS
npoOieM, MOMCKa, aHauu3a U 00paboTku MH(OpMAIMK, HEOOXOAMMBIX [JIsi MPUOOPETEHUS
OMbITa JIESITEIBHOCTH, KOTOpas 3aHMMAET BA)KHOE MECTO B MO3HAHMM XUMUHU, a TAKKE IS
OIICHKH C TIO3MIIMA DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIWSHUS BEIIECTB U
XUMUYECKHUX MPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOIHYIO CPEAY;

Pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
0o0y4Jaromuxcs: CIOCOOHOCTH CaMOCTOSITELHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUM  C  JKM3HEHHBIMHU  TMOTPEOHOCTSIMH,  HCIOJb30BaThb  COBPEMEHHBIE



MH(OPMAIIMOHHbIE TEXHOJOTMU JI1 IMOMCKAa W aHaiu3a Y4eOHOM M Hay4dyHO-TOMYJISIPHOM
uH(pOpMAIU XUMHYECKOTO COJEPIKaHNUS;

opMHUpOBaHME U pa3BUTUE Yy OOYYAIOLIUMXCS aCCOIMATUBHOTO U JIOTHYECKOIrO
MBIIJICHUSI, HaOJIIOJATENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEO0OXOJIUMBbI, B YACTHOCTH, IPH IJIAHUPOBAHUU U MPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y OOydYaloIUXcs YOEXKIEHHOCTH B T'yMAHMCTHYECKOW HANpPaBIE€HHOCTH
XUMHHM, €€ BaXXHOW POJM B pEUIeHUWU IJI00aldbHBIX MPOOJIEM  paluOHAIBHOIO
MPUPOAOIIONB30BAHNUSA, TOMOJIHEHHUSI SHEPreTUYECKUX PECYpPCOB M COXPAHEHUS! MPUPOJIHOTO
paBHOBECHS, OCO3HAHHUA HEOOXOJUMOCTU OEpEeKHOro0 OTHOIIEHHS K NPUPOAE U CBOEMY
3I0pOBbIO, a TaKKe MpPUOOpPETEeHUs OMbITa MCIOJIb30BAHMS TMOJYYEHHBIX 3HAHUN s
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYyallUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yue6GHOM maHe cpeHero oduiero oopa3zoBaHusi npeaMer «XuMus» 6a30BOro ypoBHs
BXOJIUT B COCTaB IpeIMETHON 001acTH «EcTecTBEeHHO-HAy4YHbIE IPEIMETh.

OO61ee yncio YacoB, OTBEAEHHBIX ISl U3YUYECHUS] XUMUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmrero oOpaszoBaHusi, coctaisieT 68 yacos: B 10 kimacce 34 u.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O00pa3laMu OpPraHWYeCKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PAl. DTUJIEH U IPOMUIECH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuH TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  (usuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTe u e€ mpoucxoxaenue. CnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnlie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OJHOATOMHBIE CHOUPTHL. METaHON W 3TaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccM@uUKauus — yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEe0NI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (THApOIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPU3ALMS U TTOJIMKOHCHCALINSL.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaIMs, MepUOJUYHOCTb, HAOIIO/IEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI M €IMHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHbIM ¥ TpeaMeTHbiM). HayuHo-meToguyeckoi  OCHOBOM IS
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTATOB OCBOCHMSI MPOrPAMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B CcOOTBeTCTBMM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMera «XHUMHs» Ha YPOBHE CPEIIHEro
oO01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIIUMHCS POCCUUCKOW TpakTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

IEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHWHA JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEH U MCTOPUYECKUX TPaJULIUNA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIUMU LEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTD KU3HEHHBIEC MIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCA B
CAMHCTBE Yy4eOHOM ¥ BOCHUTATENBHOM JESITEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
UjeaaMu pOCCUHUCKOTO IPakIaHCKOTO OOIIECTBA, TPUHITHIMU B OOIIECTBE HOPMaAMHU
W TpaBUJIaMU  TIOBEJCHUSA, CIOCOOCTBYIOIIMMHU TMpoIleccaM  CaMOIO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUaIOIINXCSI.

JIn4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
c(hOpPMHPOBAHHOCTh OMBITA TO3HABATEIBHOM W TPAKTUYECKON JEATEIHHOCTU
OOy4JarommXCcs MO0 pean3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUs OOYYalOIIUMHCS CBOMX KOHCTUTYLHMOHHBIX MpaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTaBICHUS O COLMAJIBHBIX HOpPMaxX M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATEJbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

CrIOCOOHOCTH TOHUMATh W TNPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOT'O OTHOILIGHHMS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPUM M MPAKTHUECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHHS TOTO, YTO JOCTIKCHHMS HAyKH €CTh pPe3yJbTat
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa W MO3HABATEILHBIX MOTUBOB B TMOJYYEHUU U TMOCEIYIONEM aHAIN3E
uH(OpPMaIINH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLHMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUH 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAHHUS  IIEHHOCTeW 3740poBOro M  Oe3omacHOro oOpasza  KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3HUecKoMy u
IICUXUYECKOMY 3/10POBBIO;

coOmrofieHns TpaBwi Oe30mMacHOro oOOpalieHus ¢ BEHIeCTBAMU B  OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHHSI [IEHHOCTU MpPaBWI  HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJIECACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUCK (yHMOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOM
NEeATEeNIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTUUYECKUX 3a7a4 COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3Y4YeHHIO Npodeccuil pa3iMdyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXKEHHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JNEATEIbHOCTH;

TOTOBHOCTM K  OCO3HAHHOMY BBIOOPY  HMHAUBUIYAJIbHONH  TPacKTOPUU
oOpazoBanus, Oyayuiel npodeccuu u peanusanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 1IeJIeCOO0Pa3HOr0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOUYHHUKY
CYIIIECTBOBAHHMS KU3HU HA 3eMJIE;

NOHUMAaHUsI TJIO0ATBLHOTO XapakKTepa HKOJOTUUYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/Ib;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAIIMOHATIBHOTO TPUPOAOTIOIH30BAHUS;

AKTUBHOTO HEMPUATUS JESUCTBUHN, MPUHOCSIINX BPEJ OKPYKAIOIIECH MPUPOTHOM
cpene, yMEHHUs MPOTHO3UPOBATH HEOJIArompUsITHBIE SKOJIOTUYECKHUE IOCIECACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYPHI,
OmbITa JEATEIbHOCTH SKOJOTMUYECKON HAIIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UI€O0JIOTHUN XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHHS €€ poiau B
(GbOpMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEIOCTHOTO
Npe/CTaBlIeHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHHH Mpo0JeM COXpaHEHUs
MIPUPOJITHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHH JJISI COBPEMCHHOM ITUBMITH3AIIHH
B €€ T'yMaHUCTUYECKOW HAMPABICHHOCTU W BaXKHOW POJIM B CO3JaHUU HOBOUM Oa3bl
MaTepHAIbHON KYJIBTYphI, PEIICHUN TJIOO0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJOBEUECTBA — CBIPbEBOW, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30macHOCTH, B Pa3BUTUN MEIUIIMHBI, 0OCCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTHYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IMOHMMAHHUS  CYIIHOCTH  METOAOB
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUA JIA aHaiu3a U OOBACHEHUS SBICHUN OKPYKAIOIIEro Mupa u
MPOUCXOJAIIMX B HEM U3MEHEHUU, YMEHUs JeiaTh 0OOOCHOBAaHHbBIC 3aKIIOUYEHUS Ha
OCHOBE Hay4HbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO HCIIOJNIBb30BaTh XWMHMYECKHE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECa K IIO3HAHUIO U UCCIIEA0BATEIBLCKON EATEIbHOCTH;

FOTOBHOCTM W CIHOCOOHOCTM K  HEOpEephbIBHOMY  OOpa3oBaHUIO U
caMo00pa30oBaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3iudHbIX cepax MpoPecCHOHATBHOU
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHUSI Y4eOHOro mpeamera «XUMHUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUTSE dbopmupoBaHus MUPOBO33PECHUS oOyJarommuxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAYYHbIE TOHATUS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHenu(pUKy METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
Ipollecc, CUCTeMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIe0BaHNE, HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JAeHCTBHS (MTO3HABATEIbHBIE, KOMMYHHKATHBHEIE,
peryIsaTHBHBIE), oOecreunBarone GopMupoBaHue (QYHKIIMOHATLHON T'PAMOTHOCTH
U COITMATIbHON KOMITETCHITUN 00YUaOIINXCS;

CIOCOOHOCTh 00YYaOIIMXCSI UCTIOJB30BaTh OCBOSCHHBIE MEXIUCIIUIIIIMHAPHEIE,
MHPOBO33PCHYECKHE 3HAHWA W  YHHBEpCaJbHble  ydeOHBIE  JCHCTBHS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJIbTAThl  OTPaXalOT OBJIAJCHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATHUBHBIMHU U PETYIISITUBHBIMH JE€HCTBHIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH NO3HABATEJbHbIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeiCTBHS:

CaMOCTOSTEILHO (OPMYIIMPOBATh M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENCNIATh LEJIH JIETEIbHOCTH, 3ajaBas MNapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

WCTOJIb30BAaTh IPU OCBOCHHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBLICJISITh XapAaKTEPHbIE NPU3HAKH MOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
HCTOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS JJIsi OOBSICHEHHS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOUPATh OCHOBAHUS M KPUTEPHUHU JJI KJIaCCU(DUKAIIUN BEIIECTB U XUMUYECKUX
peaKkiui;



YCTaHaBIIUBaTh  NPUYMHHO-CIEICTBEHHBIE  CBS3UM  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXkAcHUs (MHIYKTUBHBIC, JCAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B PacCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIPOIIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHH CHUMBOJUYECKHE
(3HaKOBBIE) MOJIeNH, MPEOOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMHUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMUUYecKasi (opMyJsia, ypaBHEHHE XUMUYECKOU peaKiuu —
OpU pElIeHWH Y4YeOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSTh
Ha3BaHHbBIE MOJIEIbHBIC TPEJACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 6a3oBbIe HCCIeA0BATENbCKUE 1eHCTBUS:

BJIAJI€Th OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMUUYECKUX
pEeaKLHnii;

dbopMynTUpOBaTh 1EIU U 3aJla4l UCCIICIOBAHUS, UCII0JIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYITMPOBAHHBIE BOMPOCH B KaUue€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBl s (OPMHUPOBAHUS THUIOTE3bl 1O TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HAaBBIKAMH CAMOCTOSITEJIbHOTO IUIAHHPOBAHHUS U  MPOBEIACHUSA
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPILIEHCTBOBATH yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro  pe3ysbrar, (popMylIupoBaTh
000011IeHNUsT ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTU PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT  YYCHUYECKOHW  HMCCICAOBATEIBCKOW W MPOEKTHOM
TS TEIBHOCTH, MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY MOUCKY
METOAOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IM4YHbIX METOJ0B
MTO3HAHMUSL.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B  PA3IUMYHBIX HCTOYHUKAX UWHGPOpMau (HAy4dHO-
MOMYJsIpHAs JTUTepaTypa XUMUUECKOTO COJEP KaHMsI, CIIPABOYHBIC TTOCOOUS, PECYPCHI
WNuTtepHera), aHanm3upoBaTh WHOOPMAIMIO  PA3NMMYHBIX BUAOB U (OpM
MPEACTABICHUS, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

dbopMynHpoBaTH 3ampPOCHl M MPUMEHSATh PA3IUYHBIE METOIbI TPU TOUCKE |
oroope wHpOpMaMH, HEOOXOAUMON [T  BBITIOJIHEHHUS  y4eOHBIX  3aaad
OIPEAECIEHHOTO THUIIA;

npuoOpeTatb OMBIT HUCIOJB30BAHUS  HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATH ONTUMAIBHYIO (OpMY MpeACTaBIeHUs] HH(OpMALIUU
(cxembl, rpaduKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



HCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA MPHU pabOTE C XUMUYECKOU
uH(popMaleil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKMEe MU MaTeMaTUYEeCKUe)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIONb30BaTh M  MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HAaTJITHOCTH.

OBiageHne yHMBepCcaIbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KAAeMOW TEMBI B XOJ€ AMAIOra W/wiu
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM IPEIJIOKEHHUSI OTHOCUTEIIHHO
BBIMOJTHEHUS MTPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TMpe3eHTalued pe3ysbTaTOB I03HABATEIbHOW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH padoThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alii y4eOHOro npoekTa U (popMyInpoBaTh BHIBOJIBI IO
pe3ynbTataM MpOBEAEHHBIX HMCCIECIOBAaHUN MYTEM COTJIACOBAHMS TO3UIMI B XOJe
o0CYXXJIeHHUs U 0OMeHa MHEHUSIMHU.

OBiajeHue YHUBEPCATBLHBIMH PEryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO IUIAHUPOBAaTh M OCYIIECTBISTH CBOIO IO3HABATEJIBHYIO
JEsITeIbHOCTh, Ompezensas €€ Lead M 3a7add, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpOBaTh IpeajaraéMblil  aJroput™M JEWCTBUH  IpHU
BBIMIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod HUX peumeHus ¢ Y4ETOM IOJIy4eHHsS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPAXKaroT:

chOpMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBIICHUI TIPUPOIBI,
B (OPMUPOBAHWHM MBIIUICHHSI H KYJIbTYPbl JIMYHOCTH, €€ (yHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJWMOW [ PEIIeHUs] MPAKTHUYECKUX 3aady U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHUH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIue MOHITUSL (XUMUYECKUHN AJIEMEHT, aTOM, JJIEKTPOHHAsi 000JI0UKa
aTomMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKkTypHasi ¢opmyna (pa3BEépHyTass U COKpalléHHasi), MOJb, MOJISIpHAash Macca,



MOJISIpHBI  O0BEM, YIJIEpOAHBIA CKENeT, (YHKIUOHAbHAs TpYyIa, paaukal,
M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUM Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO U
a30TCOJIep)KAIllUe  COCIMHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHMHHU; MHUPOBO33PEHUYCCKHE 3HAHUS,
JIeXkKaIue B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(akTONOrMYEeCKUEe CBEIACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU M O€30MaCHOM
UCIIOJIb30BAHUHM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEPHbIE NPU3HAKUA TOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOUIWE IOHSATHUS TIPH
OTMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMHUUYECKYI) CHUMBOJIMKY IS
COCTaBJICHHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOH) hopMyI
OpraHUYEeCKUX BEIIECTB U YPaBHEHUN XUMUYECKUX PEAKIIUMA, U3TOTABINBATH MOJICIIH
MOJIEKYJI OpPraHMYEeCKHX BEIIECTB [JIl WUIKOCTpalMd HX XUMHUYECKOTro U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHWYEeCKUX BEIIECTB IO UX COCTaBy MU CTPOCHHUIO K OIPEIEIEHHOMY
KJaccy/rpymne coeAuHeHUuN (YriIeBOAOPOJbI, KHUCIOPOJ U  a30TcojeprKalliue
COEIMHEHUSA, BBICOKOMOJIEKYJISIPHBIE COEAWMHEHHUsA), [aBaTb MM Ha3BaHUI IO
cucremarnueckoir HomeHkinatype (IUPAC), a Takke NpPUBOAUTH TPHUBHAIBHBIC
Ha3BaHUS OTIEJIbHBIX OpPraHMYECKUX BEIIECTB (ITUIIEH, MPOMWIECH, AalETUJICH,
ATWJICHIJIMKONb, TIUIEpUH, (QeHomn, GopMallbaerua, ameTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAasl KUCJIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENSATh BHJBI XWMHUYECKOW CBA3U B
OpPraHUYECKUX COCTMHEHUSAX (OJJMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh YMEHUSA TPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0ObsSICHEHUSI 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
M XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arlleTiwieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 6eH30J, METaHOJd, dTaHOJ, ITHUJICHIJIMKOJb, TIULEpHUH, (peHon,
aneTanablerujl, MypaBbuHas U YKCYCHas KHCIOTBI, IJIIOKO3a, KpaxMmall, LeJUII0J103a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU



YpPaBHEHUSIMU  COOTBETCTBYIOIIUX XMMHUYECKMX pEaKIUid ¢ HCIOJIb30BaHUEM
CTPYKTYPHBIX (pOpPMYII;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX MEPEPadOTKU U MPAKTHUYECKOE
MpUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHS IO XUMHYCCKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MNPOAYKTA
peakluy Mo MU3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WM TIPOJIYKTOB PEAKITUN);

c(hOpMHPOBAHHOCTh YMEHUM BJIaJ€Th CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHUS, UCITOJIB3YEMbIX B XHMUU TIPHU U3yUYCHUHN BEIIECTB M XUMHUYECKHUX
ABJICHUN (HaOMIO/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOIb30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS JJIS IPUHSITHS PCIICHUNA B KOHKPETHBIX JKU3HCHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIICCTBAMHU U UX MIPUMCHCHHEM;

c(OpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpPaBHJIa IMOJB30BAHUS XUMHUYECKOU
nocyfaoi u sabopaTopHbIM OOOpYJOBaHUEM, a TaKKe MpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh U  BBIMIOJNHATh XUMHYECKUUH
AKCIIEPUMEHT (TPEeBpalEHUSI OPraHUYECKUX BEUIECTB NMPHU HAarpeBaHUU, MOJTyUYEHHE
ATUJIEHA U U3YyUYEHHE €T0 CBOMCTB, KAYECTBEHHbIC PEAKIMU OPTaHUYECKUX BEUIECTB,
neHaTypaiusi 0eIKOB IIPU HArPEBaHUHU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C
IpaBUIaMU TEXHUKH 0€30MacHOCTH MPH OOpaIlleHUuH ¢ BEIIeCTBAaMHU | JIAOOpaTOPHBIM
000OpyAOBaHUEM, TIPEJICTABISATh PE3YNbTAThl XUMUYECKOTO AKCIIEpUMEHTa B (popme
3aliCH YpPaBHEHMH COOTBETCTBYIOIIMX peEakiuid ¥ (HOpMYyIUpOBaTH BHIBOJABI HA
OCHOBE ATUX PE3yJIbTaTOB;

chOpPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpMAINIO, TONYYaeMyK) U3 pa3HBIX MCTOYHUKOB (CpelIcTBa MacCOBOU
undopmaruu, IHTepHET U ApyTruXx);

c(hopMHUPOBAHHOCTH yMEHUMU cobroaaTh npaBuia AKOJIOTHYECKHU
1eJIeCO00Pa3HOro TMOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B ILENSIX
COXPAHEHHUSI CBOEr0 3J0pPOBbS M OKpPYKAlOUIEH NPUPOIHON Cpelpl, OCO3HABaTh
OMMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHWMas cMmbica mokaszatens [IJIK, moscHsaTh Ha mpumMepax cmocoObI
YMEHBIIICHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aroluXcsi C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SBICHUM;



1A

CICIIBIX H

CIa0OBUAAIINX OOYYAIOIIMXCS:

YMCHHUC HCIIOJIB30BAaTh

penbeHO-TOUeUHYI0 cucteMy oOo3Hauenuit JI. Bpaiins ans 3anmucu XUMHYECKUX
dbopmyi.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue (mudposbIe)
w/n pa3jiejioB U TEM Beero KonTpoabnsbie | IlpakTnueckue 0BpasoBaTENBHbIC
NporpamMmbl padoThI padoTsl
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipeamer
OPraHN4ecKou
xumun. Teopus
1.1 CTPOCHUS 3
OpraHUYECKUX
coequHeHn! A.
M. byrneposa
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
[IpenenvHbie
2.1 YTII€BOIOPOIBI — 2
AJIKaHbI
Henpenenbabie
YTJI€BOJIOPOIBL:
2.2 aJIKEHBI, 6 1
aJIKaJUEHBI,
AJIKUHBI
53 ApoMaTtudeckue 5
YIJI€BOJIOPO/IBI
IIpuposausie
24 HWCTOYHUKHU 3 1
YIJI€BOJOPOJOB U
ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHUs
3.1 Cruptsl. DeHon 3
3.2 AnbOeruael. 7 1




KapOonoBeie
KHCJOTBIL
Crnoxnble 3¢upbl

3.3

Yrnesoanl

Hroro no pazneny

13

Paznen 4. A3oTcoaepskain

HE OPraHu4Y€CKHE COCANHCHUA

AMUHEL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro mo pazueny 3

Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1

TTnactMaccsl.

Kayuyxn.
Bomokna

Hroro no pazneny

OBIIEE

KOJIMYECTBO YACOB

I10 ITIPOTPAMME

34 2




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThl

IIpakTHyec
KHe padoThl

Jara
H3y4eH
us

DJIeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIe pecypchl

[Ipeamer
OPraHNu4ecKou
XUMUH, €
BO3HHUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

06.09

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
Bbyrtneposa, e€
OCHOBHBIE
MTOJIOKEHUS

13.09

[Ipencrasnenue o
Kiaccudukanuu
OpraHUYECKUX
BEIIECTB.
Howmenknarypa
(cucremaTuyeckas)
Y TPUBHAJIbHBIC
Ha3BaHU
OpraHUYECKUX
BEIIECTB

20.09

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUIH

pAn

27.09

MertaH u 3TaH —
MIPOCTEMILINE
MPEICTaBUTENN
aKaHOB

04.10

AJIKEHBI: COCTaB U
CTpPOEHHE,
CBOICTBA

11.10

OTUiEeH "
MIPOTUJICH —

18.10




IIPOCTEMNIINE
[IPEACTABUTEIN
AJIKCHOB

[IpakTrnueckas
pabora Ne 1.
«Tonyuyenue
STUJICHA U
H3y4YEHUE €ro
CBOMCTB»

25.10

AnkagueHsl.
byramuen-1,3 u
METWIOyTaIueH-
1,3. Ilonyuenue
CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

08.11

10

ANKWHEI: COCTaB "
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHUI
pan. AueTuneH —
MPOCTEUIIHIT
MPEJICTaBUTENb
AJIKWHOB

15.11

11

Brranciaenus mo
YpaBHEHUIO
XUMHYECKOH
peakuu

22.11

12

ApeHbl: O€H30J1 U
TOJIYOJI.
TokcnyHOCTH
apeHoB

29.11

13

I'eneTnueckas
CBSI3b
YTJIEBOJOPOJIOB,
MPUHAJICKANX K
pa3IMYHBIM
KJjlaccaM

06.12

14

IIpuponusie
HUCTOYHUKHU
YII€BOJIOPOJOB:
IIPUPOIHBIN a3 u
MIOITyTHBIE

13.12




He(TSAHBIC Ta3bI,
He(PTHb U IPOIYKTHI
e€ mepepaboTKu

15

[Ipuponusie
HUCTOYHUKHU
YTJI€BO0POJIOB:
IIPUPOIHBIN ra3 u
MOIyTHBIE
He(TsIHBIC Ta3bl,
He(Th U MPOJYKTHI
e€ mepepaboTKu

20.12

16

KontponbHas
pabora 1o pazaeny
«YTI€BO10POIbD)

27.12

17

[IpenenbHble
OJTHOATOMHEIE
CIIUPTHI: METAHO U
9TaHOI.
Bopoponnas cBsizb

10.01

18

MHoroaToMHEIE
CIIUPTHI:
STHJIEHTJIUKOJIb U
TJIUIIEPUH

17.01

19

@DeHOJI: CTpOEHHUE
MOJIEKYJIBI,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

24.01

20

AJbIeruabl:
dbopmanbaerua u
areTanbIer /.

AnetoH

31.01

21

OnHOOCHOBHBIE
npeJenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAs U
yKCyCHas

07.02

22

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa

14.02




pacTBopa yKCyCHOM
KHCIIOTBD»

23

CreapuHoBas u
OJIEMHOBAs
KHCJIOTBI, KaK
npeaACTaBUTCIIN
BBICIINX
KapOOHOBBIX
KHCIIOT

21.02

24

Mb11a KaK coJiu
BBICIHINX
KapOOHOBBIX
KHCIIOT, UX
MOJOIIIeE ASHCTBHE

28.02

25

CrnosxHble 3¢upsbl
KaK MPOU3BOIHBIC
KapOOHOBBIX
KUCHOT. ['uaponns
CJIOKHBIX 3(hUpPOB

06.03

26

Kupsl: runponns,
MIpUMEHEHHE,
Ouoslornueckas
POJIb KUPOB

13.03

27

VYraeBoibl: COCTaB,
Kiaccudukanus.
Baxwueitmme
MIPEJICTAaBUTEIIN
IJIIOKO03a,

bpykTo3a,
caxapo3a

20.03

28

Kpaxman u
LEJUTI0NI03a KaK
MIPUPOTHBIE
MOJIMMEPBI

27.03

29

KoHnTtponpHas
paboTa 1o pasneny
«Kucnopoaconepx
amue
OpraHMYECKHe
COEIMHEHUS»

03.04

30

AMUHBIL:
METUJIAMUH U

10.04




AHUJINH

31

AMHWHOKHCIOTHI
Kak aMm(pOTepHbIE
OpraHHYECKUe
COCIUHEHMS, X
OHOJIOTHYECKOE
3HAYCHUE.
Ilenrtnanl

17.04

32

benxu xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBIE COeTUHEHUS

24.04

33

OCHOBHBIE TTIOHATHUS
XUMHH
BBICOKOMOJICKYJISIP
HBIX COCTMHEHUMN

15.05

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIP
HBIX COCTUHEHUH.
IInacT™maccsr,
Kay4dyKH, BOJIOKHA

22.05

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



