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IosicHnTeIbHASA 3aNNCKA

[Iporpamma 1o XMMUM Ha yYpOBHE CpeaHEro oOmiero odpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOeHUs (enepanbHON 00pa3oBaTeIbHOU
nporpaMMmbl  cpenHero  obmiero  oopazoBanust (POII  COQO), mnpencTaBiIeHHBIX B
denepalbHOM rocyiapcTBeHHOM obpaszoBaTenbHOM cTangapre COO, ¢ yuérom Konnenmmum
MpernojaBaHus ydyeOHOro mpeaMera «XHMHS» B  00pa30BaTeNbHBIX OpraHU3aIMAIX
Poccuiickoit ®enepanuu, peanu3ylOUMX OCHOBHBIE 0O0pa3oBaTelbHbIE NPOrPAMMBI, U
OCHOBHBIX moJioxkeHud «CTpaTeruu pa3BuTUs BocnuTanus B Poccuiickoit denepaunn Ha
nepuon 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl IO XMMHUH, K ONPEAEICHHUIO OOIEen
CTpareru OOYYeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOIIUXCS CpEeACTBAMU Y4eOHOTO
npeamera «Xumus» s 10—11 kiaccoB Ha 6a30BOM YpOBHE COCTaBHJIM KOHIENTYalbHBIC
nosoxkenust GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH, Colep)KaHUs, Pe3yJbTaTOB
o0ydeHus v TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IOJIydaeMO€ BBITYCKHHUKaMU 0011e00pa3oBaTeabHOM
OpraHM3alu, SBISETCS HEOThEMJIEMOM YacTbl0 HUX O00pa30oBaHHOCTU. OHO CIYXKHUT
3aBEpIIAIOIIMM 3TANOM peali3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEW, MPUCYIIMX IIEJOCTHON CHUCTEME XHMMHUYECKOro oOpa3oBaHUs. ODTHU IIEHHOCTH
KaCaroTCs MO3HAHUS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TAKXKE DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 370POBBIO H
npuponHoN cpene. Peanmsyercs Xxumudeckoe oOpa3zoBaHHME OOYyYaroUIMXCs HAa YPOBHE
cpeaHero obimiero o0Opa3zoBaHUs CpeACTBAMH Y4eOHOro mpeaMera «XUMUs», ColepKaHue U
MOCTPOCHUE KOTOPOTO OMpEeJeeHbl B MPOrpaMMe MO XUMUH C YYETOM CHEeU(PUKH HAYKU
XUMUH, €€ 3HAYECHUS B MTO3HAHUU MPUPOJIBI U B MAaTEPUAIBHOM JKM3HU OOLIECTBA, a TAKKE C
y4€TOM 0O0LIMX 1esed U MPUHIIMIIOB, XapaKTePU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero oodiero oopazoanus B Poccutickoit denepanuu.

XUMHS Kak OJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK MWrpaeT ocoOyl pojib B
COBPEMEHHOM ILMBWIM3AI[MU, B CO3JaHMM HOBOW 0a3bl MaTepualbHOW KyJabTypbl. OHa
BHOCHUT CBOW BKJIaJ B (DOpMHUpOBaHME pallMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
LEJIOCTHOTO MPEJICTABIICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa,

KoTopoe ¢opMHpyeTCs B XHUMHUUW Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa



OKPYKAOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BEILECTB, X CBOMCTBAMU
Y BO3MOXKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOAEWUCTBYS C JpPYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHs cCTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOU KYJIbTYPbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOIO TPyJa U
AKU3HU KaXaoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK Hayka co3uAaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTMU HAIlpaBlieHA Ha PEIlEHUE TNI00ATbHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTUYECKOW, MHIIEBOM, HKOJIOTHYECKOMN
0€30MacHOCTH U OXPaHbl 3[10POBbSI.

B cooTtBercTBUM ¢ 0OMMMH TENSIMU U TIPUHIIUIIAMHI CPETHETO OOIIero 00pa3oBaHUS
comepxkanue npeaMera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb HW3Y4YEHUS)
OPHUEHTUPOBAHO TPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOY4aromuxcs,
HEOOXOJUMYI0O UM JJii BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHUSI B KU3Hb COLIMYyMa, MPOAOJDKEHHUS 00pa3oBaHMs B Pa3IHMYHBIX 0O0JAcTIX, HE
CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsiomuMu npeameTa «XUMHs» ABISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMusi» U «OOIIas M HEOpraHWyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HaHWM MO0 HEOPTraHMYECKOW XUMHUH (C
BKJIFOUCHHUEM 3HAHWI W3 00IIel XMMHH) M OpraHudeckor xumuu. GopMupoBaHUE TaHHON
CUCTEMBbl 3HAHWI MpPU HU3YYEHHUH TMpeAMeTa OOECreurBaeT BO3MOXKHOCTb PACCMOTPEHMS
BCEr0 MHOI000pa3us BELIECTB HA OCHOBE OOIIUX MOHITHIM, 3aKOHOB M TEOPUN XUMHUHU.

Crpyktypa coxmepxkanus KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHuyeckass XUMHus» cPOpMUpOBaHA B MporpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTIO
MoJX0Aa K M3Yy4EHHIO y4eOHOro marepuana U OOyCIIOBI€HA HCTOPHYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHMI Ha ONpPEAECIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKou
XMMHAHM BELIECTBA pPACCMATPUBAIOTCA HA YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS
OpPraHMYECKUX COCIMHEHWM, a TaKK€ Ha YpPOBHE CTEPEOXHUMHUYECKUX M 3JIEKTPOHHBIX
MIPEICTABIICHUN O CTPOCHHUH BelecTB. CBeeHus1 00 U3y4aeMbIX B KypCce BEIECTBAX JAIOTCS
B Pa3BUTHH — OT YIJIEBOAOPOJOB JO CIOXHBIX OMOJOIMYECKH aKTHUBHBIX COeAMHEHMH. B
Kypce OpraHMYeCcKOW XMMHUHM MOJIY4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmiero  oOpa3oBaHUs [E€pPBOHAYAIbHbIE MPEACTABICHUS O XUMUYECKOW  CBA3M,
KJ1acCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOCHUS,

0 XUMUYECKON PEAKIIUH.



[Tox HOBBIM YTJIOM 3pEHHsI B IpeAMETe «XUMUT» 0a30BOT0 YPOBHS PacCMATPUBACTCS
U3YYCHHBIA HA YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHUsS TEOPETUUYECKUN MaTephal H
(aKTOIOrMYECKUE CBEJEHUSI O BEIIECTBAX U XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01mas U HeopraHuueckas XUMHUs» OOYJaroIIMMCSl MPEJOCTaBISAETCS BO3MOKHOCTD
OCO3HATh 3HAUYCHHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJOTUYECKUX
MO3UIMH, TIIyOXKE TOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI S5TOro 3akoHa — OT
o0oO01aroIel 10 0ObSICHSIONIEH U TPOTHO3UPYIOILIEH.

Ennnas crucrema 3HaHUM O BAXKHEUIIIMX BENIECTBAX, X COCTABE, CTPOEHUH, CBOMCTBAX
U TPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEaKIMSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
npoTtekanus gomnonnsercs B kypcax 10 u 11 kmaccoB asieMeHTaMH COJIEpPKaHMsl, UMEIOIUMHU
KyJIbTYpPOJIOTHUECKUN W TMPUKIATHOW XapaKTep. JTHU 3HAHHS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XMMHUHU C JPYTMMH HayKaMHU, PacKpbIBalOT €€ poJib B TMO3HABATEIbHOU U
MPAKTUYECKOHN JIESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS K TIPOLIECCY
TBOpPYECTBA B O0JaCTHM TEOPHUM U TMPAKTUYECKUX MPWIOKEHUN XUMHH, TOMOTal0T
BBIITYCKHUKY OPHEHTUPOBAThCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX MpobsieMax,
CBSI3aHHBIX C XHMMHUEH, KPUTUYECKH OCMBICIUBATh HMH(OpMAIMIO U TPUMEHATH €€ JUId
MOMOJIHEHUSI ~ 3HAaHWM,  pEelIeHUs  MHTEUIEKTYAJIbHBIX M AKCIEPUMEHTAIbHBIX
UCCIIeIOBATENbCKUX 3a7a4d. B 1eoM conmepikanue ydeOHOro mpeamera «XuMUsD JTaHHOTO
YPOBHS U3Y4YE€HUSI OPUEHTHUPOBAHO Ha (JOPMUPOBAHUE Yy 00YUAIOIIUXCS MUPOBO33PEHUECKOMN
OCHOBBI Ui TOHUMaHUA (PUIoCOMCKUX WACH, TaKMX KakK: MaTepHabHOE EIHMHCTBO
HEOPraHUYECKOTO U OPraHUYECKOTO MHPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHUEM, MO3HABAEMOCTb MPUPOJHBIX SBJICHUM MYTEM SKCHEPUMEHTa M pPElICHUS
MIPOTUBOPEYHI MEXTy HOBBIMU (haKTaMH U TEOPETUUECKUMH TMPEATIOCHIIKAMU, OCO3HAHUE
pOJM XUMHUU B PEIICHUH OHKOJIOTMYECKUX Mpo0JeM, a Takxke MpodsieM cOepexeHus
AHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mnane pemieHus 3ajad BOCHHUTAHUS, Pa3BUTHUS U COLMANU3ANMU OOYYaIOIIUXCS
MIPUHATHIC MPOTPaMMON MO XUMHM TOJAXOJbl K OMPENEICHUIO COACPKaHUS U MOCTPOCHUS
npeaMera TpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCATbHBIX Y4YEOHBIX JIEWCTBHUIA,
MMEIONIMX 0a30BOE€ 3HAUCHHE MJI Pa3IMYHBIX BHUIOB JESITEIBHOCTH: PEIICHUS MpoOJieM,
MOKCKa, aHanu3a W o0paboTku WHOOPMAIMK, HEOOXOIUMBIX ISl MPUOOPETEHHS OMbITA
MPAKTUYECKOM W HCCIE0BATEIbCKOM JESITENHbHOCTH, 3aHMMAIOIIEd BaKHOE MECTO B

IIO3HaHHUU XUMHUH.



B mpakTuke npenomaBaHus XMMUU KaKk HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS,
Tak ¥ Ha YpPOBHE CpEeAHEro o0iiero oOpa3oBaHMs, MPHU OMPENETICHUU COACPIKATEIbHOM
XapaKTEPUCTUKU LEJIEH M3YYCHHS MPEAMETa HAIMPABJICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPaIUIIMOHHO TPU3HAETCS (POPMUPOBAHME OCHOB XHUMHYECKOW HAyKM Kak oOOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUUYECKON NEATEIBHOCTH YEJIOBEKAa U KaK OJHOrO M3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOAMYECKOW TOYKM 3pPEHUS] TAKOM MOIXOI K
ONPEACIICHUIO LIEJIEW N3YYEHHUS MPEIMETA SBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMU LIEJSIMA M3YYCHUS MpeaMeTa « XUMUs» Ha
6azoBom yposHe (10 —11 xJ1.) aBisArOTCS:

dbopMHUpOBaHUE CHUCTEMbl XHMHYECKUX 3HAHUM Kak Ba)KHEWIIEH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIKOUEBBIE IOHSTHS,
(dyHIaMEHTaNbHbIE 3aKOHbl M TEOPUM XHWMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUH  MHPOBO33PEHYECKOTO  XapakTepa,
O03HAKOMJICHHE C UICTOPUEN X PA3BUTHS U CTAHOBJICHUS;

dbopMUpOBaHUE U PA3BUTHUE MPECTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKlnii, HEOOXOAMUMBIX JIJIsl MPUOOPETEHUSI YMEHUIM OPUEHTUPOBATHCS B MUPE
BCIIECTB W XHMHUYECKHUX SBJICHUM, WUMEIOIIMX MECTO B MPUPOJAE, B MPAKTUUECKOH U
TTOBCEJHEBHOM KU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JIESITEIBHOCTH, CBSA3aHHBIX C HaOJIIOJCHUEM U
00BSICHEHHEM XUMUYECKOT0 AKCIIEPUMEHTA, COOTIOJICHUEM TTpaBuiI 0€301acHOTr0 00parieHus
C BELIECTBAMMU.

Hapsiny ¢ atum, conepxaTenbHas XapaKTEPUCTUKA LEJIEW U 3a1a4 U3YUYEHUS MPEeIMETa
B MporpaMme II0 XMMHUHA YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMHU
IPUOPUTETAMH B CUCTEME CpeIHEro 001ero oopazoBanus. CerofHs B MpenojaBaHuu XUMUU
B OoubIel CcTeneHW OTHAETCSA MPEANOYTECHUE MPAKTUYECKON KOMIIOHEHTE CONCpIKaHMS
OoOy4eHMs, OpPUEHTHUPOBAHHONW Ha TOATOTOBKY BBIMYCKHUKA OO0IIe00pa3oBaTeIbHON
OpraHu3alluy, BJIQJCIONIEr0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIBHOW TI'PaMOTHOCTHIO, TO
€CTh CIIOCO0aMU U YMEHUSIMH aKTHUBHOTO TOJIYY€HUS 3HAHUW M IPUMEHEHUS UX B peaIbHON
YKA3HU I PEUICHUS NPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM npu u3yyeHHHM MpeaMera «XHUMUs) JOMUHHUPYIOLIEE 3HAYCHUE

pUOOPETAIOT TaKKE LN U 3a/1a4M, KaK:



amanrtanusi oOydaroluxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHpA,
(opMHUpPOBAaHUE MHTEUIEKTYallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHMIO,
COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHUE Yy OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIUH),
UMEIONINX YHUBEPCAJIbHOE 3HAUYEHUE AJS Pa3IMYHBIX BHUJOB JIEATEIbHOCTH: PEIICHUS
npo0sieM, MOMCKa, aHaiu3a U o0paboTKH MH(OpMAIUU, HEOOXOAUMBIX JJII TPUOOPETEHUS
OTBITa EATEIHHOCTH, KOTOpas 3aHMMAaeT BaAKHOE MECTO B TIO3HAHWHM XWMHH, & TAKXKe IS
OLIEHKH C TO3ULUNA DSKOJOTMYECKOM OE€30MacHOCTH XapaKTepa BIUSHUS BELIECTB U
XMMHMUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKA U MPUPOAHYIO CPENLY;

pa3BUTHE TIO3HABATEJIbHBIX MHTEPECOB, HHTEIJICKTYyallbHBIX M  TBOPUYECKUX
CHocOOHOCTENW O0y4aroLUXCs: CIOCOOHOCTH CaMOCTOSITENbHO MPUOOPETAaTh HOBBIE 3HAHMS
M0 XMMHUHU B COOTBETCTBHH C XHU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh COBPEMEHHbBIE
MH(GOPMAIIMOHHbBIE TEXHOJOTMHM JJIsl NMOHWCKAa M aHaluu3a y4eOHOW M HAy4YHO-TIONYJISIPHOU
nH(GOpMAIIUU XUMAYECKOTO COIEPIKAHNUS;

(GopMUpOBaHUE U Ppa3BUTHE Yy OOYYAIOMIMXCS AaCCOLMATHUBHOIO M JIOTMYECKOIO
MBIIIJICHHUSI, HAOJIOIaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOAMMBbI, B YaCTHOCTH, MpU IUIAHUPOBAHUM U  IPOBEJECHUU XHUMUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAHUE y OOyJarommxcs YOeKIEHHOCTH B T'yMaHHUCTHYECKOW HAINpPaBICHHOCTH
XUMHH, €€ BaXXHOW POJM B pEHICHUH TJOOANbHBIX MPOOJIeM  palMOHAIbHOIO
IPUPOOIIOIb30BAHMSI, TIOMOJHEHUSI SHEPrETUUECKUX PECYPCOB U COXPAHEHMsI IPUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHUS K MPHPOJE U CBOEMY
3I0pPOBBIO, @ TaKXe MPUOOPETEHUs] OIbITA MHCIIOJIB30BAaHUS IOJYYEHHBIX 3HAHUM s
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBA3AHHBIX C XUMHUYECKUMH SIBIICHUSIMU.

B yuebHOM muiaHe cpeaHero ooOuiero oOpa3oBaHUA HpeaMeT «XUMHUs» 0a3z0BOTro
YpOBHS BXOAHT B COCTaB MPEAMETHOI 00nacTi «EcTecTBeHHO-HAyYHBIC TTPEIMETHI.

OOmiee 4MCIO YacOB, OTBENEHHBIX MJS HM3YyYEHHs] XUMHUHM, Ha Oa30BOM YpOBHE
cpenHero obmiero odpaszoBaHusi, coctaBisieT 68 yacoB: B 10 wiacce — 34 yaca (1 yac B

Heneno), B 11 kmacce — 34 yaca (1 gac B Hezrelno).



1. Conep:xanue 00y4eHuUst
10 knace. Oprannyeckass XuMus
Tema 1. Teopernueckre OCHOBbI OPraHn4yeckoi xumuu (3 4)

[Ipeamer opraHnyeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUEHUE

B TIOJIyYEHHUU HOBBIX BEIECTB U MAaTepuajgoB. Teopusi CTPOCHHUS OPraHUYECKHUX
coenuuenuii A. M. bytnepoBa, €€ ocHOBHbIe ToONOXKeHUS. CTPYKTypHbIE (HOPMYITBI
OpPraHMYECKUX BEIIEeCTB. [ oMoyorus, u3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBienne o KiIacCH(PpUKAUMM OpraHUYECKUX BemlecTB. Homenkmarypa
OpPraHMYECKUX COEJIMHEHUM (CHUCTEeMaTH4ecKas) M TpUBUAIbHBbIE HAa3BaHUS BaKHEHUIIUX
MIPEICTaBUTEIIEN KIIACCOB OPraHMYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/IbI U3yYEHHUSI BEIIECTB U UX MPEBPALLCHUI: O3HAKOMJIICHHUE
¢ o0pa3uaMy OpPraHMYECKUX BEIIECTB M MaTepHalaMM Ha MX OCHOBE, MOJECIUPOBAHUE
MOJIEKYJI OpraHMYEeCKUX BEIIECTB, HAOIIOACHUE U ONMKMCAHKUE IEMOHCTPALIMOHHBIX OMBITOB MO
MPEBPAILIEHUIO OPraHUYECKHX BEUIECTB NpPU HArpeBaHuM (IJIaBI€HUE, OOYIJIIMBaHUE M
TOpPEHUE).

Tema 2. Yraesonoponsi (13 1)

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHI psii. MeTaH U 3TaH — MpocTeuIne
IPEJICTABUTENI AJKAHOB: (PU3MYECKMEe U XUMHUYECKHE CBOMCTBA (pEakUuU 3aMElleHHs U
TOPEHUsI ), HAX0XICHUE B MPUPOJIC, MOJIYyICHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUU psiA. OTUIEH W TMPONWIEH —
OpOCTEHIINe MPEACTAaBUTEIN AJIKEHOB: (U3MUYECKHME M XHMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS], TAIOTCHUPOBAHUS, TUAPATALINMI, OKUCICHUS U TIOJIMMEpU3alu), TOIy4YeHUE
Y IPUMEHEHHUE.

Anxanuensl: Oyramumen-1,3 wu  metwnOyragueH-1,3:  cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBA (peakiusi nonmuMepusanun). [lonydeHrne CHHTETHYECKOro Kaydyka u
PE3UHBI.

AJIKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH psia. AlETUIeH —
MPOCTEHIINI TMPEACTaBUTENb AJKHUHOB: COCTaB, CTPOCHUE, (PU3MYECKUE M XHUMHUYECKUE
CBOMCTBA (peakiuy THUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUPATALIMU, TOPEHUS ), TIOJTYYCHUE U

pUMEHEHHE.



Apensl. beHson: coctaB, cTpoeHHe, (HU3MYECKUE W XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUSL U HUTPOBAHUS), MOJyUeHUE W MpUMeHeHue. Toayon: cocTaB, CTPOCHHUE,
¢uznueckue M XMMHYECKHME CBOWCTBA (pEakUWH TaIOTEHUPOBAHUA W HUTPOBAHUA),
[OJIyYCHHE M TpUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEKIY
YIII€BOAOPOIaMHU, PUHAICKANTUMHU K PA3TUYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPOAOB. [IpupomHbiii Ta3 u momyTHbie HeDTSHbBIC
razel. Hedtp u e€ mpoucxoxaenue. CrocoObl nepepadoTku He(TU: MEeperoHka, KPEeKUHT
(TepMuueckuii, KaramuTUdyeckui), mnuponus. IlpoaykTel mnepepaboTku HedTH, UX
NPUMEHEHHE B NPOMBIIUIEHHOCTH WU B ObITy. KameHHBI yroip # MPOIYKTHI €ro
nepepadoTKH.

DKCnepUMEHTAIbHBIE METO/bI U3YUYEHHSI BEIECTB U UX MPEBPALLECHHI: 03HAKOMJICHUE
c oOpa3sllaMu IUJIaCTMAcC, KaydyykoB M pe3uHbl, kouiekiuu «Hedte» u  «Yromby,
MOJICJIMPOBAHUE  MOJIEKYJI ~ YIVIEBOJOPOJAOB W  TaJOr€HONPOU3BOAHBIX, IPOBEACHUE
MPAKTUYECKON pabOoThI: MOJIydeHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

BbruncneHuss 1mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEéMa, KOIUYECTBa
MCXOJHOTO BEIECTBA WM MPOAYKTA PEaKUUH MO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKLINN).

Tema 3. Kucsiopoaconep:xamue opranudeckue coequnenus (13 )

[IpenenbHble OJHOATOMHBIE COUPTH. METaHOJ M 3TaHOJ: CTPOEHHUE, PU3NYECKUE U
XUMUYECKHE CBOWMCTBA (peakUMM C aKTHUBHBIMM METaUIaMH, TaJOr€HOBOAOPOIaMH,
ropeHue), NnpuMeHeHue. BojoponHbie CBS3M MeXAy MoJeKyJamu cnuptoB. JleiicTBue
METaHOJIa U 3TAHOJIA HA OPraHU3M Y€JIOBEKa.

MHoroaToMHble CHOUPTHI. DTUJICHTIUKOIb U TIMLEPUH: CTpOEHUE, (U3NUECKHe U
XUMUYECKHE CBOWCTBA (B3aMMOJCIHCTBHE CO IIEJOYHBIMA METAJUIAMH, KayeCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cHUpThI). [leficTBue Ha opranu3Mm uenoBeka. [IpuMeneHue
[IMLEPUHA U STUICHIJIHKOJIS.

deHom: CTpoeHHE MOJCKYJbI, (PU3MUECKHe W XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anbneruabpl M KeTOHbl. DopMallbJerujl, ameraibJerui: CTpoeHHue, (pusnueckue u
XUMHUYECKHE CBOMCTBA (pEaKlMKU OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEaKIUH),

IMOJIYICHHUC U TPUMCHCHMUC.



OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCJIOTHI. MypaBbuHAs W YKCYCHas
KHUCIIOTBI: CTpOeHUe, (PU3MYEeCKue U XMMHUYECKHE CBOMCTBa (CBOMCTBA, 0OIIME Ui Kiacca
KHUCJIOT, peakuus »TepuduKalum), nolydyeHue u npumeHenue. CTeapuHoBasi U OJCHMHOBAS
KHUCIIOTBl KakK IMPEJACTABUTENIM BBICHIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICHIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnble 2>¢Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. ['MApONN3 CIOXHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenune xxupoB. buosioruyeckas poiab KUPOB.

VYraeBoapl: cocTaB, Kiaaccuukamus yrieBogoB (MOHO-, JU- U TOJUCAXapUJbI).
['moko3a — mpocTeimuii MOHOCaxapu: OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA (B3auMozeiicTBue ¢ ruapokcuaom meau(ll), okucienne aMMuadyHbIM
pactBopoM okcuna cepebpa(l), BoccranoBieHne, OpoKEHHE TIIOKO3bI), HAXOXJCHUE B
npupojie, IpuMeHeHue, orosaorndeckas poib. Dorocunres. GpykTO3a Kak U30MEpP TIFOKO3BI.

KpaxmMan u memmono3a kak nOpupojHble noiuMmepbl. CTpoeHHe Kpaxmana H
HEeJUTI0N03bl. DU3NUYECKHe W XUMHUYECKHME CBOMCTBAa Kpaxmaina (THIPOJIHN3, KaueCTBEHHAs
pEaKIus C UOJOM).

DKCIEpUMEHTAIbHBIE METOJIbI U3Y4YEHUSI BEIIECTB U UX MPEBPALICHUN: MPOBEIACHUE,
HaOJII0JICHUE U OINHKCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE CIHUPTOB, KAYECTBEHHbBIC
peaKkiuu OJJHOATOMHBIX CIUPTOB (OKucIeHUe dTaHona okcugoMm meau(ll)), MmHOroaTOMHBIX
CIIUPTOB (B3auMoOJeHCTBUE TiMilepuHa ¢ ruapokcuaoMm meau(ll)), anpaerunos (okuciaeHue
aMMUadHbIM pacTtBopoMm okcuaa cepebpa(l) u ruapoxcumom menu(ll), B3ammopeicTBue
KpaxMmajia ¢ HWOJOM), MPOBEICHUE MPAKTHUUECKOW pabdOTHI: CBOWCTBA pPacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnble 3anaumn.

Boluucienuss mo ypaBHEHHMIO XMMUYECKOM peakiuu (Macchl, o0bEMa, KOJIUYEeCTBa
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Tema 4. A3orcoaep:kamue oprannyeckue coeqnHeHus (3 4)

AMMHOKHCIIOTBI KakK aM@OTepHbI€ OpraHWYecKue coeauHeHus. DPuznyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha TpuMepe IiuiKMHA). buoiorndeckoe 3HaueHUE

aMUHOKUCIIOT. [lenTuabl.



benku xak mpUpOIHBIE BEICOKOMOJIEKYIIIpHBIE coelnHeHus. [lepBuuHas, BropuyHas u
TpeTUYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOMCTBa OENKOB: THAPOJU3, JIEHATypallus,
KaueCTBEHHbBIE PEAKIIUU Ha OENKU.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHHUS BEILIECTB U UX IPEBpAIleHUI: HAOIIOAeHUE U
OMKMCAHKME JEMOHCTPALMOHHBIX ONBITOB: J€HATypalus OEJKOB MPU HAarpeBaHUH, LIBETHbHIE
peakIu OCIIKOB.

Tema 5. BbicokoMoJIeKYJISIPHBIE COeAUHEHUS (2 1)

OcHOBHBIE TOHSITHSI XUMUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUU, CPEIHSAS MOJEKyisipHas macca. OCHOBHbIE
METOJIbl ~ CHHTE€3a  BBICOKOMOJIGKYJISIDHBIX  COCAMHEHHH  —  MojauMepu3anuss U
MTOJINKOHIEH CaLl .

DKCnepUMEHTAIbHbIE METObl U3YUEHHUSI BEIIECTB M UX MPEBPALLICHUI: 03HaKOMJICHUE
¢ oOpasliaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIAaCTMACC, KAydyKOB.

Mexcnpeomemmnbnie ceasu.

Peanmszanusa MeXNpEeIMETHBIX CBS3€W INMPU W3YYEHWH OpraHn4eckod xumuud B 10
KJIacce OCYILLECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUHbIX MOHSATHUH,
TaKk W TIOHSATUH, SBISIOIIMUXCS CHUCTEMHBIMU JJISi OTAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MOHSATHS: SIBJICHHE, HAyYHbIM (QakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAcCHU(pHUKAIus, MEPUOJUYHOCTb, HAOIIOJEHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHNUE.

@duzuka: maTepus, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYeCcKUi
YpOBEHB, BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3HMUECKHUE BEINIMHBI
U CIMHUIBI UX U3MEPEHHUSI.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIIECTB B opraHu3Me, (POTOCHHTE3,
OMOJIOrMYECKU aKTUBHBIE BeleCTBa (O€NKH, YIIIEBObI, )KUPbI, PEPMEHTHI).

I'eorpadusi: MuHepaibl, rOpHbIE OPO/IbI, OJIE3HBIE UCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorusi: NHILEBbIE NPOAYKTHl, OCHOBBI pallMOHAJILHOIO TMHUTAHUS, MOIOIIHNE
CPEICTBA, JICKAPCTBEHHbIE U KOCMETHYECKUE Mpenaparhbl, MaTepHalibl U3 UCKYCCTBEHHBIX U

CHHTCTHYCCKHUX BOJIOKOH.



11 kinacc. O0iasi 1 HEOPraHU4YeCKass XUMMS
Tema 1. Teopernueckue ocHOBbI xuMum (13 1)

XUMHUYECKUH 3JIeMEHT. AToM. Sapo aroma, HM30TOIBI. ODJEKTPOHHAs O000JIOYKa.
DHepreTHYeckre YpOBHH, TIIOAYypOBHH. ATOMHBIE oOpOuTanu, s-, P-, O- 3IIEMEHTHI
OcoO€HHOCTH paclpeaeNeHnsl 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJI0B. DIEKTPOHHASI KOH(UTypalHsi aTOMOB.

[lepmonnuecknii 3akoH U llepuonnueckas cucrema XuUMHUYeCKHX 3nemeHTOB J[. H.
MenpneneeBa. CBsi3p NMEPHOANYECKOro 3akoHa W llepmognMdeckol CUCTEMBI XMUMHUYECKHUX
snemeHToB [[. 1. MeHaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWCTB XMMHYECKHX AJIEMEHTOB M 0Opa3yeMbIX MMM IPOCTBIX U CIOXKHBIX
BELIECTB O TPYIIAM U IIEpUOIaM. 3HaYEHUE NEPUOINYECKOT0 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIBI XUMHUECKON CBsSI3U (KOBAJEHTHAs
HEMOJIIpHAs U MOJSIpHAsl, MOHHAsI, MeTalInyecKkas). MexaHu3Mbl 00pa30BaHUs KOBAaJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBII M  JIOHOPHO-aKUENTOpHBIM). Bogopoanas  cBs3b.
BanentHocTs. DnekTpooTpunarenbHOCTh. CTeneHp okucaeHus. IOHbI: KaTHOHBI U AHUOHBI.

Bemectsa MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BEUIECTBA. Wbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT
TUIA KPUCTAIUINYECKOU PELIETKHU.

[lonatne o nucnepcHbIX cucremMax. MICTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas
JI0JIs BEIIECTBA B PaCTBOPE.

Knaccudukamuss Heopranmdeckux coenuHeHuil. HomeHkmatypa HeopraHMYeCKHX
BEUICCTB. ['eHeTnyecKas CBsI3b HEOPraHWYECKHUX BELIECTB, NPUHAICKAIIMX K Pa3InYHbIM
KJIacCaM.

Xumnueckas peakuus. Knaccupukanus XMMHUECKUX peakuil B HEOPraHUYECKOH U
OPraHMYECKOW XWUMHH. 3aKOH COXPAHEHHMS MAacChl BELIECTB, 3aKOH COXPAHEHHUS H
IPEBPALLEHUS SHEPTUU P XUMUYECKUX PEAKIIMIX.

CKopoCTh peakiiu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (akTopoB. OOpaTUMbIEe PEaKIUU.
Xumunyeckoe paBHoBecue. DakTopspl, BIMAIOIME HA COCTOSTHUE XMMUYECKOIO paBHOBECHS.
[Tpuanmn Jle Hlatense.

DnexTponuTudeckas auccouuanus. CuibHble U cinadbie A1eKTponnuThl. Cpesa BOAHBIX

pacTBOPOB BCIICCTB: KUCJIasd, HeﬁTpaanaﬂ, ICJIO4YHasd.



OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINU.

DKCHEPUMEHTAIbHBIC METOJIbl U3YYEHHUSI BEUIECTB U UX MPEBPAIIECHUIN: T1€MOHCTpAIIUs
tabnun «llepuonuueckas cucremMa xuMmudeckux saemMeHToB J[. M. MenpaeneeBa», nuzydeHue
MOJCIICH KPUCTAUIMYECKUX PEIIETOK, HAOMI0CHHE

U OINHCAHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUA
BOJIOPOZla B TIPUCYTCTBHM KaTaau3aTropa, OIPEICIICHUE CpeAbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIHHOTO HWHJMUKATOpPA, PEaKIMd HOHHOrO OOMEHA), TMPOBEICHUE
OpaKTUYEeCKO paboThl «BiusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOM
PEAKLIUN.

Pacuérurle 3amayn.

Pacué€rpl mo ypaBHEHHSIM XMMHYECKUX PEAKLHM, B TOM YHCIE TEPMOXUMHUYECKHUE
pacu€Thl, pacy€Thl C UCMOJIb30BAHUEM MOHATHUS «MACCOBAs JOJISI BEIIECTBAY.

Tema 2. Heopranuveckas xumus (17 4)

Hemeramnel. Ilosnoxenne HeMetaiuioB B llepuogmueckoil cucreMe XMMHUYECKHUX
sanemenToB J[. 1. MenneneeBa nu ocoO0eHHOCTH cTpoeHHsi aTomoB. Dusnmyeckue cBolicTBa
HEMETAJUIOB. AJUIOTpOINHS HEMETAUIOB (Ha IIpuUMepe Kuciopoaa, cepbl, dochopa u
yriiepoaa).

XVUMHYECKHE CBOMCTBA BAKHEHIINX HEMETAJJIOB (TajJoOreHoB, Cephl, a30Ta, Gocdopa,
yriepoja U KpPEeMHHUS) U HMX COeAUHEHHM (OKCHAOB, KHCJIOPOJCOJSpKAIINX KHUCIIOT,
BOJOPOJHBIX COCAUHEHHUIN).

[IpuMeHeHne Ba)KHENIIMX HEMETAIUIOB U UX COCMHEHUM.

Mertamnel. [lonoxenne MmetaimsioB B [lepruoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa. OcoOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 00OJOYEK aTOMOB METAJUIOB.
O6mue ¢uszndeckue cBorcTBa MeTaoB. CIlaBbl METALIOB. DJIEKTPOXUMUYECKUM PsiT
HaIpsKEHUN METaJUIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATpUM, KaJldil, KaJbI[Ui, MarHumu,
ATIOMUHUH, IIUHK, XPOM, KEJI€30, ME/b) U UX COCIMHEHUMN.

OG6mue crmocoObl ToTydeHus MeTaioB. [I[puMeHeHne MeTaioB B OBITY M TEXHHKE.

DKCHEPUMEHTAIBHBIE METOJbl HM3YYEHHUs BELIECTB M WX NPEBPALLICHUN: H3YYECHUE
KOJUICKITUU «MeTaibl U CIIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHUE YKCIIEPUMEHTAIBHBIX

3a/a4, HaOJIIOJIGCHUWE U OINKCAHHWE JICMOHCTPALIMOHHBIX M J1a0OPaTOPHBIX  OIBITOB



(B3anMoIeCTBUE TUAPOKCHIA ATFOMUHUS C PACTBOpAMHU KUCIIOT U IIEN0YEH, KaueCTBEHHBIC
peakIMy Ha KaTHOHBI METAILJIOB).

Pacuérnbie 3agaun.

Pacuérel Macchl BelecTBa MM 00bEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIICCTB UMEET ITPUMECH.

Tema 3. Xumust v :xu3Hb (4 1)

Ponp xumMum B oOecriedeHUM HSKOJIOTMYECKON, HHEPreTHUYECKOW U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEAUITUHBL. [IOHITHE O HAYYHBIX METO/AX MO3HAHMS BEUIECTB U
XUMUYECKUX PEAKIUM.

[IpencraBnenuss 00 OONMMX HAYYHBIX TMPUHIMMNAX MTPOMBIIUIEHHOTO TOJYYCHUS
BAKHEUIIIMX BEUIECTB.

UenoBek B MHUpE BEMIECTB U MAaTECPUAIIOB: BAXKHEUIINE CTPOUTEIIBHBIE MaTEpPUAJIbI,
KOHCTPYKIIMOHHBIE MaTEpUAJIbl, KPACKU, CTEKJIO, KEpaMHUKa, MAaTepuasbl sl AJICKTPOHUKH,
HaHOMAaTepHUaJibl, OPraHUYECKUE U MUHEPATIbHBIC YI00OPEHUS.

XuMHA U 3I0POBBE YEIIOBEKA: MPaBUjia UCIOJIb30BAHUS JIEKAPCTBCHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOr0 UCIOJIb30BaHUS ITpenapaToB OLITOBOM XUMUHU

B MOBCEIHEBHOM JKU3HU.

Mexcnpeomemnoie ceasu.

Peanuzanust MeXNpeIMETHBIX CBsI3€d MpU M3YYCHHH OOIIeH W HEOPraHMYeCKOM
xumun B 11 Kilacce OCyIIECTBISIETCS 4Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHbBIX MOHSTUM, TaK Y MOHATUH, SBIAIOIIMXCA CUCTEMHBIMU JUISI OTJEJIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT' O LIMKJIA.

OO01mue ecTeCTBEHHO-HAaY4YHBIC TMOHATHS: HAay4dHBIM (PakT, rumores3a, 3aKOH, TEOpHs,
aHaM3, CHUHTE3, KiIaccupukanus, TMepUOAUIHOCTh, HAONIOJCHHWE, OSKCIECPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

dusunKa: Marepus, SHEPTUsA, Macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaguOaKTUBHOCTh, MOJICKYJIa, DHEPreTHYCCKUM YPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, (PU3MUECKHE BEJIUYUHBI U CIAUHUIBI HUX HU3MEpPEHUs,
CKOPOCTb.

buonorus: kimerka, opraHus3M, ’KocucTema, Ouocdepa, MaKpo- U MHKPOIJIEMEHTHI,

BUTaMUHBI, oOMeH BCHICCTB B OPraHnu3Mc.



['eorpadusi: MuHepaibl, TOPHBIE TOPO/IbI, OJE3HBIE HCKOITAEMbIE, TOIUIMBO, PECYPCHI.
TexHonmorusi:  XUMHUYECKass MPOMBILUIEHHOCTb, METAJULYpIus, IPOU3BOACTBO
CTPOMTENbHBIX  MaTEpPHAIOB,  CEJIbCKOXO3SMCTBEHHOE  MPOU3BOJACTBO,  IHUIIEBas
IPOMBILUIEHHOCTh, (papMaleBTUYECKasi MPOMBILIJIEHHOCTb, MPOU3BOJCTBO KOCMETUYECKUX
Mpenaparos, IPOU3BOJICTBO KOHCTPYKI[MOHHBIX MaTepHalioB, AIEKTPOHHAs

IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'HH.

2. Ilnanupyemble pe3yabTAThl OCBOEHHUS NIPOrpPaMMBbI 10 XUMHUH HA 0a30BOM
YPOBHe cpeHero ooumero o0pa3oBaHusi

JIuunocmmnuole pesynromamoi:

OI'OC COO ycranaBnauBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHHUS OOY4arOIIMMUCS
oporpaMMm  cpeiHero  oOmiero  o0pa3oBaHUSl  (JIJMYHOCTHBIM,  METANPEIMETHBIM U
npeaMeTHbiM).  HayyHo-MeTonu4eckoil  OCHOBOM  Jiisi  pa3paboTKU  TUIAHUPYEMBIX
pE3yJIbTAaTOB OCBOEHUS MPOTrPaMM CPEIHEro oOIero oOpa3oBaHUS SIBISETCS CHCTEMHO-
NEATEIIbHOCTHBIN MOAXO.

B cootBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJbTaTOB OCBOCHHUS MpeIMeTa «XHUMHsS» Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHHUS
BBIZICJIEHBI CIICAYIOLINE COCTABIISIOIINE:

OCO3HAHUE 00YUYAIOITUMHUCS POCCUMCKON IPaKIaHCKON UJIGHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYMe MOTUBAILMU K 00Yy4EHUIO;

L[CJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTM Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUECKUX Tpagulnidi 0a30BOI HAYKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH 00YYAIOIINUXCSl PYKOBOJCTBOBATHCS B CBOEH JESTEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYLIIUMH ILEJIOCTHOW CHUCTEME XHMHUYECKOIO
o0pa3zoBaHus;

HaJM4Khe MPABOCO3HAHUS HKOJOTMYECKOW KYJIBTYpPhl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KM3HECHHBIC ILIAHBI.

JInuHOCTHBIE PE3YNBTATBl OCBOCHUS NpEIMETa «XHUMHS» JTOCTUTAIOTCS B E€IMHCTBE
y4eOHON W BOCIUTATEIbHOM JEATENIbHOCTH B COOTBETCTBUM C T'yMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMM LEHHOCTSMH W HACAIAMH POCCUUCKOTO

IPAKIAHCKOTO OOINECTBA, MPUHSATHIMH B OOIIECTBE HOPMaMHM W IpaBHJIAMH ITOBEICHUS,



CIIOCOOCTBYIOIIMMH ~ TIPOLIECCaM  CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO
CTaHOBJICHHUSI INYHOCTH 00YJarOUTUXCSl.

JInyHOCTHBIE ~ pe3yibTaThl ~ OCBOEHHUSI  MpeaMera  «XUMHUS»  OTPaXKaroT
c(hOpMUPOBAHHOCTH OIbITA MMO3HABATEIHHOW U MPAKTUUECKOU JEATEIHHOCTH 00YyJarOIINXCsl
0 peajM3aliy MPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxx1aHCKOTO0 BOCIIMTAHUS:

OCO3HaHUSI OOYyYalOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M O0OSI3aHHOCTEH,
YBaXXEHUSI K 3aKOHY U TIPABOMOPSJIKY;

NPEACTABICHUS O COLUMAIBHBIX HOpMax M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOLICHUU B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW MEATEILHOCTH TIPH CO3MaHUM YICOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATEIbHBIX 3374, BBINOJIHEHHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYruX NpU aHAJIU3€ Pa3JIMYHbBIX BUJOB yUeOHON NEATEbHOCTH;

2) NaTpUOTUYECKOTO BOCITUTAHUS:

[IEHHOCTHOI'O OTHOILIECHMSI K UCTOPUUYECKOMY M HAYYHOMY HACJEIUI0 OTCUECTBEHHOMU
XUMUU;

YBaXXEHUSI K MPOIIECCY TBOpUECTBA B 00JIACTU TEOPUHU W MPAKTHYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKU €CTh PE3YNIbTAT JUTUTEIbHBIX HAOIIOACHUH,
KPOMOTJIUBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, MOCTOSHHOTO TPY/a YU4E€HBIX U MPAKTUKOB;

UHTEpEeCa M TII03HABATENbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHallu3e
nH(OpMAaITH 0 IePETOBHIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XHUMUMU;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOr0 MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIINH, CBSI3aHHbBIE C XUMUUECKUMU SIBICHUSIMU,

W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOpPAJIbHO-HPaBCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPUINECH C MO3UIIUM
HPaBCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUNA ITUX MTOCTYNKOB;

4) popMuUpOBaHUS KYJIbTYPhI 310POBbSI:



MOHMMAaHUsI LEHHOCTEN 3/I0pOBOro M 0Oe30macHoro obpasa *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHONICHHS K COOCTBEHHOMY (DM3MUECKOMY U MCUXUYECKOMY 3/10POBbIO;

coOJIr0ICHUST TIPaBUJI 0€30MacHOr0 OOpaIleHus ¢ BEUIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIEATEITLHOCTH;

MOHUMAHUSI LEHHOCTH MPAaBUJI HHIAUBUAYAIHHOTO U KOJUIEKTUBHOTO 0OE€30MacHOr0
MOBEJECHUS B CUTYAIUSX, YTPOKAOUIUX 300POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHUS MOCECACTBUN U HEMPUATUS BPEIHBIX MPUBLIYEK (YIOTPEOICHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyI0OBOrO BOCTIMTAHUSA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKON NeATeIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTrUX BUAAX AEATEIbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Yy4YacTHUE B PEUICHUU MPAKTUYECKHX 3aJad COLHMAIbHON
HaIpaBJICHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3y4EHHUIO TTpodeccuil pa3iuyHOro pojia, B TOM YHCIE Ha
OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXECHUS K TPYY, JIOJSAM TPYy/a U pe3yJibTaTaM TPYJAO0BOU IeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYaTbLHONW TPACKTOPUU OOpa3OBaHUS,
Oynaymieit mpodeccun u pealm3alil  COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C Y4ETOM
JUYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U TOTPEOHOCTEH OOIIIECTBA;

6) KOJOTMYECKOr0 BOCIIUTAHUS:

OKOJOTHYECKH  IIeJIECOO0Pa3HOTO  OTHOMICHWS K TPHUpPOJE, KaK HCTOYHHKY
CYILLECTBOBAHMUS )KM3HU Ha 3eMJIe;

MOHUMAaHUS  TJO0AJIBHOTO  XapakTepa  OKOJOTMYECKHX  mpoOjieM,  BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOJTHON U COLIUATILHOM CPEIbl;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUSI JOCTHXKCHUN XUMHUHU [IJisi PEIICHUs
BOIIPOCOB PallMOHAIILHOT'O MPUPOAONOIb30BAHUS;

AKTUBHOT'O HETIPUATHS JEHCTBUM, TPUHOCSIINX BPE OKPYKaIoIel MpUpoaHOM cpere,
YMEHHUSI MPOTHO3UPOBATH HEeOJIaronpusiTHhIC HKOJIOTUYECKHE MOCJIE/ICTBUS
MNPEANPUHUMAEMBIX IEMCTBUHM U MPEIOTBPALIATH UX;

HAJIMYUS PA3BUTOTO JKOJOTHYECKOTO MBIIUIEHHUS, SKOJIOTHYECKON KYIbTYphI, OIbITa

ACATCIIbHOCTU AKOJIOTMYECKOM HarpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCIA HWMH B



MM03HABATEIbHON, KOMMYHUKAaTUBHOM W COLUMAIbHOW NPAKTUKE, CIHOCOOHOCTH W YMEHHUS
aKTUBHO NPOTUBOCTOSAThH UAECOIOTHMH XeMo(oouy;

7) LEHHOCTH HAYYHOT'O IMO3HAHMSL:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKHU;

NOHMMAaHHUS CHEUM(PUKU XUMUU KaK HAyKH, OCO3HAHUA €€ poiu B (POPMHPOBAHUU
pallMOHAILHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LEJIOCTHOIO IMpPEACTaBlIeHUus 00
OKpYXXaroleM MHpe KaK O €IMHCTBE MNPUPOAbl U YEJIIOBEKa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U PEeUICHUH MPOOIeM COXpaHEHHs MPUPOAHOIO PABHOBECHS;

yOSXJIEHHOCTH B 0COOON 3HAUMMOCTH XMMHHU NIl COBPEMEHHOW LIMBWJIM3ALUMU: B €€
TYMaHUCTUYECKOM HAMpaBIE€HHOCTH U BaKHOW POJIM B CO3JaHMM HOBOM 0a3bl MaTepHalIbHOM
KYJIbTYpBl, PELIEHUH TIJI00AJbHBIX Npo0JieM YCTOMYMBOILO pa3BUTHS UEJIOBEYECTBA —
CBIPbEBOI, JHEPreTUYECKON, MNHUIIEBOM M HSKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, 00€CIIEYUEHUH YCIOBUM YCIEIIHOTO TPya U SKOJIOTMYECKH KOM(OPTHONU KU3HU
Ka)kJ0T'0 YJICHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IOHHMMAHMS CYIIHOCTHM METOJOB IIO3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIOJIb30BaTh MOJIYy4aeMbl€ 3HAHUS
Uil aHalu3a U OOBSICHEHMs SIBJICHUM OKpY)KAIOIIEr0 MHUpPAa U IMPOUCXOASIIHUX B HEM
U3MEHEHHM, YMEHHs JieJaTh OOOCHOBAHHBIE 3aKJIIOUECHHS HAa OCHOBE HAay4YHBIX (DaKTOB U
VMMEIOIINXCS JAHHBIX C LENbI0 MOJYYEHHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIONb30BaTh XWMHYECKUE 3HAHUS Ui pPELICHUs
po0JIEM B peabHbIX )KU3HEHHBIX CUTYaIUX;

MHTEpECa K NMO3HAHUIO U UCCIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa3oBaHMIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHWW IO XUMHH B COOTBETCTBHUM C KU3HEHHBIMU
OTPEOHOCTSIMH;

MHTEpECAa K OCOOEHHOCTSIM TpyAa B Pa3IMYHbIX cepax MnpoPecCuoHATbHON
NESATENBHOCTH.

Memanpeomemmoie pe3ynomamal:

MertanpeaMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mnpeamera «XUMHUsS» Ha YpOBHE

cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:



3HaYUMBbIC 1Ji11 (POPMUPOBAHUS MUPOBO33PEHHS 00YJAIOMIUXCS MEKIUCITUTLIMHAPHBIC
(MexIIpeIMETHBIE) OOLEHayYHbIE MTOHATHS, OTPAKAIOLIUE LETOCTHOCTh HAYYHOM KapTHUHBI
MHpa U CIEHU(PUKY METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, SHEPrusi, SIBICHUE, IPOLECC, CUCTEMAa, HAYYHbIH (aKkT, MPUHLMI, THUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOPHSl, UCCIEI0BAaHUE, HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U
apyrue);

YHUBEpCAJIbHbIE  y4yeOHble  JielicTBUS  (TIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIE,
perynsaTuBHbIe), oOecneunBaromuye (opMHUpOBaHUE (YHKIMOHAIBHOW TPaMOTHOCTH U
COLMAIbHON KOMIIETEHIIUU 00y4aroluXcs;

CHOCOOHOCTh  OOYYarOIIMXCS HCIOJB30BaTh OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMSI U yHUBEPCAJIbHbIE y4eOHble NEHCTBHS B IMO3HABATENLHOU U
COLIMAJIbHOM MPaKTHUKE.

MeranpeMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMH Y4€OHBIMU
[I03HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMM.

OBnaneHne yHUBEpCaJIbHBIMU YUE€OHBIMU ITO3HABATEIILHBIMU JEHCTBUSIMU:

1) 0a30BbIe JTOrHYECKHE JCHCTBHS:

CaMOCTOSITENILHO (OPMYIUPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTpEAeNATh LeNM JACATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH HUX HAOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIBHOCTH C TOCTABIECHHBIMH LIEJISAMU;

MCIIOJIb30BaTh MPH OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIACIATH
XapakTEpHbIE NPU3HAKKM IOHATUH M YCTAHABIMBAaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUSA 11 O0BSICHEHUS OTJCNIbHBIX ()aKTOB U SIBJICHUN;

BBIOMpATh OCHOBAaHUS M KPUTEpUHU MJs KiIacCU(UKAMM BEIIECTB M XUMHYECKHX
peaKkuunii;

yCTaHaBIMBAaTh MPUYMHHO-CJIECTBEHHBIE CBA3U MEXAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKUE pacCykaAeHUs (MHIYKTHBHBIC, NEAYKTUBHBIE, IO aHAJOrHUM),
BBISIBIISAITh ~ 3aKOHOMEPHOCTM W NPOTHUBOPEYMs] B  pacCMaTpUBacMbIX  SIBICHUSX,
(opMynHpPOBaTH BHIBOBI U 3AKIIOUECHUS;

OPUMEHATH B IIPOLIECCE ITO3HAHUSA, HCIOJIB3yEMblE B XUMUU CHUMBOJMYECKUE
(3HAKOBBIE) MOJIENH, MPEeOOPa30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK

(cuMmBOII) 3JIEMEHTa, XUMHUYecKas (opMmysa, YpaBHEHHE XUMHUYECKOM peakiuu — TMpu



pEelICHHH Y4YeOHBIX II03HABATEIbHBIX M NPAKTUYECKUX 3a/lad, NPUMEHATh Ha3BaHHbBIC
MOJIETIbHBIE TPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB
Y XMMUYECKUX PEAKIUH.

2) 6a30BbI€ HCCIIEN0BATEIbCKUE IEUCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O MO3HAHUSI BEIIECTB U XUMHUYECKUX PEAKIIU;

(GopmynupoBaTh LEIM W 3aJa4d HCCIEJOBAHMS, HCIOJIb30BATh IOCTABJICHHBIE WU
CaMOCTOSITENILHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaye€CTBE WHCTPYMEHTA MO3HAHUS H
OCHOBBI Jisi (OPMHPOBAHUSI THUIIOTE3bl MO MPOBEPKE MNPABUIBHOCTU BBICKA3bIBAEMbIX
CYKIECHUM;

BJIa/IETh HABBIKAMHM CAMOCTOATEIBHOIO MJIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHMS HaOm0JaTh 3a XOIOM  Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (GopMyaupoBaTh 000OIIEHUS U BBIBOIBI
OTHOCUTENIBHO JOCTOBEPHOCTH pPE3YJIbTATOB HCCIEAOBAHMS, COCTaBISATH OOOCHOBAHHBII
OTU€T O IpoJIeTIaHHOM paboTe;

MPUOOPETATHh OMBIT YYEHUYECKOM MCCIEAOBATENbCKOM M MPOEKTHOW JESTENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOHMCKY METOAOB PELICHHS
MPaKTUYECKUX 3a]]a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB TO3HAHUS.

3) paborta ¢ nHpopMaIuek:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHGOpMau (HAy4yHO-TIONYJIsipHas
JaUTepaTypa XMMHUYECKOTO COJIEp)KaHHUsA, CIpaBOuYHble mocoOus, pecypchl Hurtephera),
aHAM3MPOBAaTh WMH(OPMAIMIO PAa3IMYHBIX BUAOB W (OPM MPEICTaBICHUS, KPUTHUYECKH
OLICHMBATh €€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

(GopMynupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOIbI MPU MOHUCKE M OTOOpE
uHdOpMAaIIK, HEOOXOAMMOM JIJIsl BHITIOJTHEHUST Y4€OHBIX 3a/1a4 ONPECIEHHOTO TUIIA;

MpUOOpeTaTh ONBIT UCIOIB30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTUN
Y Pa3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTaBICHUA HWH(OpMAIUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U JPYTHeE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CpPEACTBA MpU padoTe C¢ XUMHUYECKOU
uH(poOpMaIMel: MPUMEHATh MEXKMIpeaMeTHbIe ((hU3MYEecCKue M MaTeMaTHYeCKHE) 3HAKU U

CUMBOJIBI, (OpMYIIbI, a0OpEeBUATYPbI, HOMEHKIATYPY;



MCITOJIB30BaTh M TIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBnaseHre yHUBEpCaJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMMU:

3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ AHAJIOTa

W/WIM  JAUCKYCCUM, BBICKa3bIBaTh HJeH, (HOpMyIupoBaTh CBOM IPEIJIOKECHUS
OTHOCHUTEIIBHO BBITTOJIHCHUSI TPETIOKEHHON 3a1a4H;

BBICTYNIaTh C  MPE3CHTAIlMEe  pe3yibTaTOB  IMO3HABATEILHOMW  JIEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WM COBMECTHO CO CBEPCTHHKAMHU TIPU  BBITIOJTHECHUH
XUMHUYECKOTO SKCIIEPUMEHTA, PAKTHIECKOW paObOTHI TI0 HCCAEAOBAHUIO CBOMCTB N3y4aeMbIX
BEIIECTB, peaTU3aliK YIeOHOTO TPOEKTa ¥ (POPMYITHUPOBATH BHIBOJIBI

1o pe3yjbTaTaM MPOBEIEHHBIX MCCIEIOBAHUN MYyTEM COrJacoBaHUs MO3UIIMI B X0J€
00CYXJIeHUSI 1 OOMEHA MHCHUSIMH.

OBnasieHrie YHUBEpPCAJIbHBIMU PETYISITUBHBIMU JEHCTBUSMMU:

CaMOCTOATENFHO  TUIAHUPOBAaTh U OCYIIECTBISITh  CBOIO  IIO3HABATEIHHYIO
JESTENbHOCTD, ONpenensis e€ 1eNu U 3aJayd, KOHTPOIUPOBATh U MO MEpe HEOOXOAUMOCTH
KOPPEKTHPOBATh TIpe/jlaraeMplii aJTOPUTM JCHCTBUU TPH BBIIOJHCHUH YYCOHBIX U
UCCIIEIOBATEIbCKUX 3aj]lad, BBIOMpaTh HambOojee 3PGEeKTUBHBIM Ccnocod HX pElIeHUus ¢
y4ETOM TTOJTYICHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEAKITUIX;

OCYIIECTBJIAITH CAMOKOHTPOJIb CBOEHM JCATEIHPHOCTH HAa OCHOBE CaMOaHalIM3a |
CaMOOIICHKH.

Ilpeomemmnuie pesynomamul:

10 KJIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUS Kypca «OpraHudeckas XuMus» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUA O XWMHUYECKOW COCTAaBJISIONICH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpA, POJIM XUMUU B MO3HAHHWM SIBJICHUN NPUPOJIbI, B POPMUPOBAHUU
MBIIIUICHUS ¥ KYJIbTYPhI JIMYHOCTH, €€ (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOMN IS
pEIIeHHs] TMPAKTUYECKUX 3a7a4 U HIKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY
3IOPOBBIO U TIPUPOTHOMN CpPEJIE;

BJIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
MOHATUSA (XUMUYECKHMA DJIEMEHT, aToOM, OJJICKTPOHHas O00JIOYKa aroma, MOJICKYIa,
BaJICHTHOCTb, DJEKTPOOTPUIIATEIILHOCTh, XHWMHUYECKasi CBsA3b, CTPYKTypHas (opmyrna
(pa3BépHyTass W COKpamiéHHas), MOJib, MOJISIpHAsE Macca, MOJSIPHBIA OOBEM, YrIepOIHbBIN

CKeTneT, (PyHKITMOHAJIbHASI TPYIINA, PaJuKaJl, U30MEPHUs, U30MEPhl, TOMOJIOTHYECKUN PSII,



TOMOJIOTH, YIJIEBOAOPO/bI, KACIOPO U a30TCOAEPKAILNE COCTUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHMS); TEOPHUH M 3aKOHBI (Teopus
CTpoeHusi oprannueckux BeniectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MaccChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIEKALIUE B
OCHOBE NTOHMMAaHUsl MPUYUHHOCTH U CUCTEMHOCTU XUMUYECKHUX SBJICHUN, (PaKTOIOIMYECKUE
CBEJICHUS O CBOICTBaX, COCTaBe, MOJIYYEHHH M OE30MaCHOM HCIOJIb30BAaHUM Ba)KHEHUIINX
OpPraHMYECKHUX BEIECTB B OBITY U MPAKTHUECKOW IEATEIbHOCTH YEIOBEKA,;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBISATh  XapaKTEpHbIE  MPU3HAKK  TMOHATHUI,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHSATHUS MPU ONMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPraHUYECKUX COEANHEHNN;

cOPMUPOBAHHOCTh ~YMEHUW  HUCHOJB30BaTh XUMHUYECKYIO  CHMBOJIMKY  JIJIst
COCTaBIICHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOoM) Qopmyn
OPraHMYECKUX BEIIECTB M YPABHEHUH XHMHYECKUX PEAKUUN, HW3rOTaBIMBAaTh MOJEIN
MOJIEKYJI OPraHUYECKUX BEIMIECTB JJIs1 MIUTFOCTPAUK UX XUMHYECKOTO U MPOCTPAHCTBEHHOT O
CTPOEHUS;

chOpMUPOBAHHOCTh ~ YMEHUW  YCTAaHABIWBATh  NPUHAJICKHOCTh  W3YYCHHBIX
OpPraHMYECKUX BEHIECTB IO HMX COCTaBY M CTPOCHUIO K ONpEeNeIEHHOMY Kiaccy/rpynme
COEMHEHUI (yriieBogopousl, KHCIIOPOA U a30TCOAEpIKAIIHIE COEIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHUs), JlaBaThb KM Ha3BaHUS [0 CHUCTEMaTUYECKON
Homenknarype (IUPAC), a Takke NpUBOAUTh TPUBHAIBHBIE HA3BaHUS OTJEIbHBIX
OpPraHWYEeCKUX BEIIECTB (3TUJICH, MPOIUJIEH, alleTUJICH, STUJICHIJIUKOIb, TIUIEPUH, (PEHO,
dopMmanbAerus, aueTanbIerujl, MYypaBbUHAs KHUCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, eJUII0J103a, TIHUIIH);

c(hOpMUPOBAHHOCTh YMEHHUSI OINPENENSATh BUJIbI XUMHUYECKOW CBSI3U B OPraHUYECKUX
COoeIMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJI0KEHUS TEOPUU CTPOECHUS OPTraHUYECKUX
BemiecTB A. M. BytnepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX MPEJICTABUTENECH pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEIECTB (METaH, ATaH, TUJICH, MPOMWJICH, alleTuieH, OyraaueH-1,3, merunOyraauen-1,3,

O€H30J1, METaHOJ, ATAHOJI, STUJIICHTIUKOb, TJIMIEPUH, (PEHOI, arleTalbIer i1, MypaBbuHAs U



YKCYCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmal, I[eJUII0JI03a, aMHUHOYKCYCHasi KHUCIIOTa),
WUIFOCTPUPOBAaTh TEHETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIHAX
XUMHUYECKUX PEAKINI C HCIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh MCTOYHUKU YTJIEBOJOPOAHOIO ChHIPbS
(HedTh, NPUPOIHBII ra3, yrojib), CIOCOObl MX MEPepabOTKU W MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB MEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUSI MO XUMHYECKHUM YpPaBHEHUAM
(macchl, 00bEMA, KOTMYECTBA MCXOJIHOTO BEUIECTBA WIIM MPOJYKTA PEAKLHMH MO U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 UCXOAHBIX BELIECTB WJIHM MPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUW BIAAETh CHCTEMOW 3HAHMK OO0 OCHOBHBIX METOJAX
HAay4YHOIO NO3HAHUS, HMCIOJb3YEMBIX B XMMHUHU IPHU H3YYEHHHM BEILIECTB M XUMUYECKHX
ABJIeHUNA (HAOMIOJeHUWEe, W3MEPEeHHEe, OSKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIE XMUMHUYECKHWE 3HAHUS Uil NPUHATHA PEIICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

c(hopMuUpPOBAaHHOCTh YMEHHI COOJIIOAATh MPaBUIIa MOJIb30BAHUS XUMHYECKOHN MOCY10M
U 71a0opaTOpHbIM OOOpYyIOBaHMEM, a TakKe IpaBWiIa OOpallleHUs C BELIECTBaMHU B
COOTBETCTBUHU C MHCTPYKIUSIMU IO BBIMOJIHEHUIO Ja00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHMH IJIAHUPOBATh U BBINOJIHATH XUMUYECKUI 3KCIIEPUMEHT
(npeBpalieHusi OPraHMuecKUX BEUIECTB MPU HArpEBAHMM, MOJYYEHHE STUJICHA U U3y4EHUE
€ro CBOMCTB, Kaue€CTBEHHbIE PEAKIMM OPraHWYECKUX BEIIECTB, JEHATypauus OeTKOB MpH
HarpeBaHUM, I[BETHBIE pPEAaKIUU OENKOB) B COOTBETCTBUM C TMPaBWJIAMU TEXHUKH
0€30MacHOCTH Mpu OOpalleHuH C BelECTBAMU U JabOpPaTOpHBIM 00OPYIOBAHHEM,
NPEICTABIATh PE3yNbTaThl XUMHYECKOIO JKCIIEpUMEHTa B (OpMe 3amucH YpaBHEHHI
COOTBETCTBYIOIIUX peakIuil U (OpMyIHpOBaTh BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIInio,
NOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBo uHpopmauuu, HHTEpHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COONIO/IaTh MpaBHJIa HKOJIOTMYECKU LIEIECOO00Pa3HOro
MOBEACHUS B OBITY U TPYAOBOM JAESITENILHOCTH B LEJISAX COXPAHEHHUS CBOETO 3/0POBbS U
OKpYXXarouled MNpUPOJHOM Cpelbl, OCO3HAaBaTh OIACHOCTh BO3JACHCTBUS HAa HKUBBIC

OpraHmn3MabI onpeﬂenéHme OpraHn4eCKuXx BCIICCTB, IMOHHMMAss CMBICII I1IOKa3aTciisd HI[K,



MOSICHATh Ha TIPUMEPaxX CHOCOOBI YMEHBIICHUS W TPEAOTBPAICHUS WX BPEIHOTO
BO3JICHICTBUS HA OPraHU3M 4YEJIOBEKa;

JUIs1 00YYaIOIIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE MPUMEHSATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUYCCKUX SBJICHHIA;

JUISL CJETNBbIX W CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHUE MCIOJIb30BaTh peibedHO -
TOUCUYHYIO CUCTeMy o0o3Hauenuii JI. bpaitns nis 3anvcu xumudeckux GopMy.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOeHUsI Kypca «OOIIas W HeopraHuyeckas XUMUSD»
OTpaKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUN: O XMMHUYECKOW COCTaBJISIONIEH E€CTECTBEHHO-
HAay4YHOW KApTUHBI MHUPA, POJIM XMMHH B TIO3HAHWU SIBIICHUW TPUPOIBI, B (OPMHUPOBAHUU
MBIIIUICHUS. W KYJIBTYpPbl JIMYHOCTH, €€ (YHKIMOHAJILHONW T'PaMOTHOCTH, HEOOXOAUMOMN ISt
pelIeHHs] MPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO M IPUPOITHOU CPEJIE;

BIIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOMOJIATarolINe
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, O- BJIEKTPOHHBIC OPOHUTAIH ATOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPUIIATEIHHOCTD, CTENEHb
OKUCJICHUSI, XMMHUUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, METAIMYECKas, BOJOPOJHAs),
KpUCTAJUTMYECKass PpeIéTKa, THUIBl XUMHUYECKUX pEakIuid, pacTBOP, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI,  AJEKTPOJUTHYECKAss  JUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAaHOBUTEIIb,
CKOPOCTh XMMHUYECKOW pEaKlMi, XUMHYECKOE PAaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKOM JauccouManuu, nepuoauueckud 3akoH J[. M. MenneneeBa, 3akoH
COXpAHEHHMSI MacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTUUA TTPU XUMUYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK XMMHUH, MUPOBO33PEHUECKHE 3HAHUSI,
JeXKalMe B OCHOBE TMOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBIICHHM,
(aKTOJIOTMYECKUE CBEJICHHS O CBOMCTBaX, COCTaBe, TOJYYEHHH U O€30IacHOM
WCIOJIb30BAaHUU BAXKHEHIIUX HEOPraHUYECKUX BEIIECTB B OBITY W MPaKTHUYECKOH
JIeSITEILHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTb YMEHHMM  BBISBISATH  XapaKTEpPHbIC MPU3HAKU  TIOHATHM,
YCTaHABJMBAaTh UX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMKCAHUHN

HCOPTraHMYCCKUX BCHICCTB U UX HpeBpameHHﬁ;



c(hOpMUPOBAHHOCTh YMEHHMM  HMCIOJIB30BaTh  XUMHUYECKYIH)  CHUMBOJIUKY  JIJIs
cocTaBlieHUs (OpMYJT BEIIECTB M YPAaBHEHHM XUMHUYECKHX PpEaKIUH, CHUCTEeMATHYECKYIO
HoMmeHknatypy (IUPAC) u TpuBuagbHble Ha3BaHUS OTICIbHBIX HEOPraHMYECKUX BEIECTB
(yrapHbIil ra3, YrJIeKHCJbIM ra3, aMMUak, raméHas U3BeCTh, Heram€éHas U3BECTb, NMUThEBAs
coJia, MUPUT U JIpyTrue);

chOpMUPOBAHHOCTh YMEHHH ONpEAENATh BaJCHTHOCTb M CTENEHb OKUCICHUS
XUMHUYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XHMHUYECKOW CBSI3U
(KkoBaJieHTHasl, HMOHHAs, MeETaUIMYecKas, BOJOpPOJAHAs) B  COCAUHEHMSIX,  THII
KPUCTAUIMYECKOW PEIIETKM KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJspHas, HMOHHAasi,
METaJTMYECKast ), XapaKTep Cpelibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUN;

chOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIKHOCTh HEOPTraHUYECKUX
BEIIECTB 10 UX COCTaBY K OMpPENeIEHHOMY KJIacCy/TpyIine coeMHEHUH (IIPOCThIE BEIECTBA
— METAJLJIbl U HEMETAJIbI, OKCU/IbI, OCHOBAHUSI, KUCJIOThI, aM(POTEpHbBIEC TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH mepuoauyeckoro 3akonHa [, W.
MeHnneneeBa U JEMOHCTPUPOBAThH €ro0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 37eMeHTOB 1—4 mepuonoB Ileproanyeckoil cCUCTEMBI XUMUYECKUX 3JIEMEHTOB
J. W. MeHnaeneeBa, UCHOAb3Yysl TMOHATHS «S-, P-, d-3JEKTPOHHBIC OpPOMTAIINY,
«QHEPTreTUYECKHE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX
JJIEMEHTOB M HUX COCIMHEHUM N0 mnepuojgaM u rpynmnaMm llepuoaudeckon CucTeMsl
xumudeckux semenToB . 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMHYECKUE
CBOIMCTBA HEOPraHMYECKUX BEHIECTB PA3JMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXAY HEOPraHMYeCKMMH BEIIECTBAMU C IOMOIIBIO YpPaBHEHUMU
COOTBETCTBYIOIIUX XUMUAUYECKUX PEAKIINM;

chOpMUPOBAHHOCTb yYMEHHUSA  KJIACCU(DUIIMPOBATh XUMHYECKUE PEaKIUU MO
pa3IMYHBIM TpHU3HAKaM (YHCIIy U COCTaBY PEarupyrollux BEIIEeCTB, TEIUIOBOMY 3(hdexTy
peaKkiuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS SJIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHUIO

KaTajin3aTopa);



c(hOpMUPOBAHHOCTh YMEHHUHN COCTaBJIAITH YPABHEHUS PEAKIUNA PA3IUYHBIX THIIOB,
MOJIHBIE M COKpAaIIEHHBIE YpaBHEHUs peaklMii MOHHOrO OOMEHA, YYUTHIBAsl YCJIOBHS, MpHU
KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PEAKIIMU, MOJATBEPKIAIONINE KaueCTBEHHbIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(hopMUPOBAaHHOCTH YMEHHIN pacKpbIBaTh CYIIHOCTb OKHUCJIUTENBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN TOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca 3TUX
peaKkuunii;

c(hOpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMUUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3nencTBus (mpunuun Jle Illarensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMHUYECKHE IMPOIECCHI, JEXKAIIUE B
OCHOBE  TMPOMBIIUICHHOTO  TOJYYEHHS] CEpHOM  KHUCIOThI, aMMHaka, a TaKxke
c(hOpMUPOBAHHOCTh TPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUNAX W IKOJIOTHUYECKUX
npobsieMax XUMMUYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOAUTH BBIYUCICHUS C HCIOJIb30BAHUEM TOHSITHS
«MaccoBasi JOJs BEIIEeCTBa B PacTBOpE», OOBEMHBIX OTHOILICHUN Ta30B MPU XUMHUYECKUX
peakIMsix, MacChl BEIIeCTBa WIM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEHIECTB, TEIUIOBOTO 3(¢deKrTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChl BEILECTB, IMPEBPALICHUS U COXPAHCHUS
SHEPIUuu;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKON MOCYI0H
U JabopaTOpHBIM O0OpYIOBaHMEM, a TakKe IpaBuia oOOpalleHusi C BEUIECTBAMU B
COOTBETCTBUHU C MHCTPYKITUSIMHU T10 BHITIOJTHEHUIO JTa00OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(paznokeHue MEepoKCUIa BOIOPOAA B MPUCYTCTBUU KAaTaau3aTopa, OINPEIEICHHE CPEAbI
pPacTBOPOB BEUIECTB C IOMOLIBK) YHHMBEPCAIIBHOIO HWHIMWKATOPA, BIMUSHUE Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOW peakIuu, peakiui MOHHOTO OOMEHa, KauyeCTBEHHbIC
peakiuu Ha cynabdar-, kapOOHAT- W XJIOPHI-aHUOHBI, HAa KATHUOH aMMOHUS, peIICHUE
AKCIEPUMEHTAIBLHBIX 3a7a4 Mo TeMam «Mertamibl» u «Hemetamibi») B COOTBETCTBUU C

MpaBWJIAMH TEXHUKW O€30MacHOCTH TpU OOpaIlleHWHd C BEIIECTBAMU U JIAOOPATOPHBIM



000pyI0BaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUECKOTO AKCIIEPUMEHTa B (hOpMe 3amuCH
YpaBHEHHI COOTBETCTBYIOUIUMX pEaKIUil U (POpMyIHMpOBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAJIM3UPOBATh XUMUYECKYIO HH(OpMaInio,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpEACTBa MAaccOBOM KOMMYyHHKauuu, WHTEpHET u
ApYrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIOATh MpaBUila HKOJOTMYECKU LIEIECO00Pa3HOro
NOBEICHUS] B OBITY W TPYAOBOM NEATEIBHOCTH B LEISIX COXPAHEHHUs CBOETO 3/10POBbS U
OKpYXXarouled MNpUPOJHOM Cpenbl, OCO3HAaBaTh OIACHOCTh BO3ACHCTBUS HAa HKUBBIC
OpraHU3Mbl OIPENCIEHHBIX BEUIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHsATe Ha
npuMepax CrocoObl YMEHbBIIEHUS W TPEJOTBPAILlEHHsS WX BPEAHOIO BO3ACUCTBUSA Ha
OpraHu3M YEJOBEKa;

U1 00YYaOIIUXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSAMH 370POBbS: yMEHUE IPUMEHSATh
3HaHMS 00 OCHOBHBIX JJOCTYITHBIX METOAaX MO3HAHMS BEIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIIENbIX W CHa0OBUIAIIMX OOYYAIOIIMUXCS: YMEHHE HCIOJIb30BaTh pelbeHO-
TOUCUYHYIO cUCTeMy o0o3Hauenuit JI. bpaitng s 3anvcu xumudeckux GopMy.

Temaruueckoe NJIaHUPOBaHUE

10 kiace
Ne i/ Monysu Koi-Bo yacoB
1 Teopernueckrne OCHOBBI OPraHUYECKON XUMUU 3
2 YrneBogopoas 13
3 Kucnopoaconepxaiine opraHM4ecKue COeqUHEHUS 13
4 A3oTcozepxalire OpraHuuecKue CoeIuHEHUs 3
) BricokomouekysipHble COeAMHEHUS 2
TemaTnueckoe MIIAHUPOBAHUE
11 kaace
Ne i/ Monyiu Koma-Bo yacos
1 Teopernueckrue OCHOBBI XUMUU 13
2 Heopranuueckas Xumus 17
3 XUMHUS U KU3HD 4




