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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma Mo XMMUM Ha YPOBHE CpeIHEro ooumiero odOpa3zoBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBanuu B Poccuiickoi
denepauun», TpeOOBaAaHUN K pe3yibTaTaM OCBOCHHS (efepaibHOMl 00pa3oBaTeIbHOU
nporpaMmbl cpeanero odmero oopazoBanus (POII COO), npencraBieHHbIX B DeepaibHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM ctanHgapTe COO, ¢ yuérom KoHueniuu npernoaBaHus
yueOHoro npeamera «Xumus» B o0pazoBaTenbHbIX opranuzauusax Poccuiickoit denepanuu,
peanu3yloX OCHOBHBbIE OOpa3oBaTeiIbHBIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUU
«Crparerun passutus BocnuTaHus B Poccuiickoii denepauuun Ha nepuoa no 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPEACICHHIO O0OIen
cTparerud oOy4YeHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOLIUMXCS CpeACTBaMHU y4eOHOTO
npenmera «Xumus» s 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTABMIIM KOHUENTYallbHbIE
nosoxxkeaust ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COJEp)KaHMs, pPE3yJIbTaTOB
oOy4deHus ¥ TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHUE, IOJy4aeMoO€ BBITYCKHUKAaMH  0011e00pa3oBaTenbHON
OpraHu3aliy, SBJISETCS HEOThEeMJIEMOM YacThi0 HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAONIMM 3TAllOM pealn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. OTH IE€HHOCTHU
KacaroTCsl TIO3HAHMSI 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U O0ILEH KYJIbTYpbl
YeJl0OBeKa, a TaK)Ke DKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/J0pPOBbIO U
npupogHoi cpene. PeammsyeTrcss xumudeckoe oOpa3oBaHHe OOydarolUMXCs Ha YPOBHE
cpenHero oéiero oOpa3oBaHUs CPEICTBAMU Yy4eOHOTo npeamera «XHUMHS», COACpKAHUE U
HOCTPOEHUE KOTOPOTO OIpEAETCHbl B MpOorpaMMme MO XUMHUHU € Y4ETOM CHEHU(PUKU HAyKU
XUMHUH, €€ 3HaYeHMs B MIO3HAHUU MPHUPOJABI U B MAaTEPUAJIbHOM JKU3HHU OOILECTBA, a TaKXKe C
y4€TOM OOIIMX LieJed M MPHUHIMIIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSTHUE CHUCTEMbI
cpeaHero oomero oopasoBanus B Poccuiickoit deneparum.

XuMUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0co0YI0 poJib B COBPEMEHHOU
UBWJIN3AIMH, B CO3/IaHUU HOBOI 0a3bl MarepuaabHOU KyJIbTypbl. OHAa BHOCUT CBOW BKJIaJ B
(GopMuUpOBaHHE  PALMOHAIBHOTO HAYYHOIO  MBIIIJICHHUS, B  CO3[JaHUE  IIEIOCTHOTO
NpEJCTaBICHNUs 00 OKpYKalolleM MHpEe Kak O €AMHCTBE MPHUPOAbI M YeOBEKa, KOTOpOe
(GopmMupyeTcsi B XUMUHM Ha OCHOBE MOHUMAaHUs BELIECTBEHHOTO COCTaBa OKPY’KaIOLIero Mupa,
OCO3HAHMSI B3aUMOCBSI3M MEXKIYy CTPOCHHMEM BEIIECTB, MX CBOMCTBAMU M BO3MOKHBIMHU
00JacTIMU IPUMEHEHUS.

TecHo B3auMMOIEWCTBYS C JpyTMMH €CTECTBEHHBIMM HayKaMH, XUMHs cTaja
HEOTHEMJIEMON YacTbI0 MHPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOIO TpyJa H
KU3HU Kaxaoro wieHa odmecta. CoBpeMEeHHasi XUMHUsSI KaK HayKa CO3MJaTeNbHasi, Kak HayKa
BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelIeHHe rI00aJbHbIX MPo0OJeM YCTOWUMBOIO pa3BUTHUS
YeJ0BEUECTBA — CHIPHEBOM, YHEPIETUUECKOMN, MHUIIEBON, IKOJOTHYECKOM OE30MacHOCTH U
OXpPaHbI 310POBBSI.



B coorBercTBUM ¢ OOMMHU HEJSIMH U NPUHLMIIAMH CPEJAHEr0 OO0IIero oO0pa3oBaHUs
comepkanne npenmera «Xumus» (10-11  kmaccel, 0a30BbIii  ypOBEHb M3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TOJATOTOBKY OOyYaroOlUXCs,
HEOOXOJUMYIO UM IS BEIPAOOTKM MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICIITHOTO BKIIOUEHUS
B JKHM3Hb COLIMYMA, MPOJOJDKEHHsS OOpa3oBaHUS B Pa3IUYHBIX OO0JACTAX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisonuMu mipeaMera «XuMus» SIBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumuss» u «OO0mass U HeOpraHWuYeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HAaHUMW MO HEOPraHMYECKOW XUMUU (C
BKJIFOYCHUEM 3HAHWU W3 OOIIeH XUMUU) U opraHuyeckor xumuu. DopMupoBaHHe TaHHOU
CUCTEMBbI 3HaHHUU MPU U3YUECHUU TIpeaMeTa 00ecrieYnBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpykrypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas Xumus» chopMUpOBaHA B IporpaMMe MO XMMHHU HA OCHOBE CHCTEMHOTO
NOJIX0Jla K M3YYEHHIO y4eOHOTro marepuajia U OOYCJIOBIIEHa UCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUI HA OMPEACIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpraHu4ecKoi
XMMHUM BEIIECTBA pPAcCCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOM TEOPUU CTPOCHUS
OpPraHMYEeCKUX COCIMHEHMH, a TakKe Ha YpPOBHE CTEPCOXMMHUUYECKHX U DJIEKTPOHHBIX
peACTaBICHUN 0 cTpoeHUH BerlecTB. CBeIeHUsT 00 N3y4aeMbIX B Kypce BEIIEeCTBaX JTAlOTCS B
Pa3BUTHH — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coenHeHui. B kypce
OpraHNYeCcKOW XUMHUU TOJYYAIOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus MEpPBOHAYAIbHbBIE MPEICTABICHUS O XUMHUYECKON CBS3M, KIACCU(DUKAIMOHHBIX
NPU3HAKAX BEUIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT HMX CTPOEHUA, O XHUMHYECKOH
peakiuu.

[lon HOBBIM YIJIOM 3peHHUs B MpeaAMeTe «XUMHs» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYCHHBIH Ha YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs TEOPETHYECKUN Marepuan u
(haKkTONOTHYECKUE CBEJICHUS O BEIIECTBAX M XUMUUYECKOU peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO0m1as u HeopraHuYecKas XUMHUsD» 00y4aroNIUMCs MTPET0CTaBISAETCS BO3MOKHOCTh OCO3HATh
3HAUEHWE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOMOJIOTHYECKUX TTO3HIIHM,
riy0’ke TOHATh UCTOPUUYECKOE M3MEHEHUE (PYHKIMI ATOro 3akoHa — OT 00oOmIaromieit a0
OOBSCHSIONIEH U MPOTHO3ZUPYIOMICH.

Ennnas cucrtema 3HaHUN O BaKHEHIIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKXKe O XUMHYECKUX PEaklMsX, UX CYI[HOCTH M 3aKOHOMEPHOCTSX
poTeKaHus AonoiyiHsercs B Kypcax 10 u 11 knaccoB anmemMeHTamMu coaepxKaHus, UMEIOIUMU
KyJbTYPOJOTUYECKUA W TPUKIAIHOM XapakTep. DTHU 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XUMHUU C JAPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOM H
MPAKTUYECKON NIESITEIbHOCTH YE€JI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXXEHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUTOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX NMPOOJIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIIMBATH UH(POPMALIMIO U TPUMEHATH €€ JJIsl OMOJTHEHUS 3HaHUH, pelIeHus
MHTEJUIEKTYaJIbHbBIX U KCIIEPUMEHTAIIbHBIX HCCIIEIOBATENIbCKUX 3a7a4. B nieiom copepkanue
y4eOHOro npeaMera «XuMus» JTaHHOTO YPOBHS U3YUYEHUS] OPUEHTUPOBAHO HA (hOPMHUPOBAHUE



y 00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI sl TOHUMaHUsI (GUIOCOPCKUX HACH, TaKUX
KaK: MaTepUalibHOE €IMHCTBO HEOPTraHUYECKOTO UM OPraHUYECKOro Mupa, 0OyCJIOBIEHHOCTh
CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, MO3HABAEMOCTh MPHUPOIHBIX SBICHUU ITyTEM
DKCIICPUMEHTA W PEIICHUS TPOTUBOPEUUA MEXAY HOBBIMH (PaKkTaMd U TEOPETHUCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHHU B PEIICHUU HIKOJIOTUYECKUX MPOOJIEM, a TaKkKe
npoOJieM cOepexeHUss dHEPreTUYECKUX PECYpPCOB, CHIPhsS, CO3JaHUsS HOBBIX TEXHOJOTHUN W
MaTepuasoB.

B mmane pemieHus 3agad BOCHUTAHUS, Pa3BUTHA W COIMATIM3AIMU  O0YYarOIIUXCS
MPUHATBIC MPOTPAMMOM 0 XUMHUHU TOAXOABI K OINPEACICHHUIO COIACPKAHUS U TOCTPOCHUS
npeaIMeTa MpeaycMaTpruBaoT (HOPMUPOBAHKUE YHUBEPCATBHBIX YICOHBIX ACHCTBUHN, UMCIOIIUX
0a30BOe 3HAUYCHUE IS PA3TUYHBIX BUJIOB JICSITEILHOCTH: PEIICHUS MPOoOieM, TOMCKA, aHAIN3a
u 0o0paboTku wuHPOpMAIMU, HEOOXOJMMBIX MJii TPUOOpPETEeHHs] ONbITa MPAKTUYECKOU U
UCCJIEIOBATEIBCKON JIESITEIIbHOCTH, 3aHUMAIONIEN BAXKHOE MECTO B TTO3HAHUH XUMUH.

B npaktuke npenojaBaHus XUMUHU KaKk HA YPOBHE OCHOBHOT'O 00IIIET0 00Opa30BaHMsl, TaK
M Ha YpOBHE cpeaHero oOmero oOpa3oBaHUsA, MPU OMNPEIAEICHUU COJepKaTeIbHON
XapaKTEPUCTUKHU IIeJield W3y4YeHMsl TpeJMeTa HalpaBJICHUEM TEPBOCTEIIEHHONW 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HA&TCcsi (OPMUPOBAHHWE OCHOB XMMHYECKOW HayKuM Kak o0JjacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOU JEATCIIbHOCTH YeJOoBEeKa M KaK OJIHOTO W3
KOMITOHCHTOB MHUPOBOW KyJIbTypbl. C METOJMYECKOH TOYKH 3pPEHHUS TAaKOW TOAXO0JI K
OTIPEJICIICHHIO TIeJIeH U3yUeHUs MPEeAMETA SBJISICTCS BIIOJIHE OMPAaBIAHHBIM.

CornacHO aHHOUM TOYKE 3pEHHUS TJIABHBIMH IEISIMU U3YUYEHUs TpeaMera « XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISITOTCS :

e (QopmMupoBaHHEe CHCTEMBbl XUMHUYECKHX 3HAHMA KaK Ba)KHEWIIEH COCTaBISIOUIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B OCHOBE KOTOPOI JIEKAT KIIFOUEBBIC MOHSATHUSA,
(dyHIaMeHTaIbHbIE 3aKOHBI U TEOPHUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U
NOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUECKOT0 XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (opmMupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U
XUMHYECKUX peakinii, HEOOXOIUMBIX ISl MPUOOPETEHUs YMEHUI OPHUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SBIICHUI, HMEIONIUX MECTO B MIPUPOJIC, B MPAKTHUUECKON
U TIOBCEJHEBHOM JKU3HU,

e pa3BUTHE YyMEHUH U CMOCOOOB NESATEIBbHOCTH, CBS3aHHBIX C HAONIONCHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COONIOJACHUEM TIPaBWJI 0€30MacHOTO
oOpalieHus ¢ BEIISCTBAMM.

Hapsiny ¢ atimM, conmepikatenbHas XapaKTepHUCTHUKA Teel 1 3a7a9 U3y4eHUs IIpeIMeTa B
mporpaMme 10 XHMHH YTOYHEHAa H CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMHU
MPUOPUTETAMHU B CHCTEME CpeHeTo o0Imero oopa3oBanus. CeromHs B MPENOJaBaHUN XUMHUHU
B OOJNBIIEH CTeMeHW OTHAETCS MPEANOYTECHUE TMPAKTHIECKONM KOMIIOHEHTE COACpPIKAHUS
o0y4yeHHus, OpPHUEHTHUPOBAHHON HAa TMOJTOTOBKY BBIIYCKHHUKA 00I1€00pa3oBaTeIbHON
OpraHu3allny, BIIAJCIONEro He HAOOpOM 3HaHMH, a PYHKIIMOHATHFHOW TPAMOTHOCTBIO, TO €CTh
crioco0aMy ¥ YMEHUSIMU aKTUBHOTO TTOJTYYEHUS 3HAHUW U IPUMEHEHUS MX B peajJbHOM KU3HU
JUTSL pEIICHUST TPAKTUIECKUX 3a/1a4.



B cBi3u Cc 3TMM OpU M3YYEHHM NpeaMeTa «XHUMHs» JTOMUHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKKE LEIHN U 3aJa4l, KaK:

aganTtanus OOydalIIMXCA K YCIOBUSAM JIMHAMHYHO  Pa3BUBAIOIIETOCs  MHPA,
(opMHUpOBaHUE MHTEIUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPHHITHIO TPAMOTHBIX pEHIEHU B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dopMupoBaHue y OOYyYalOUIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUM),
MMEIOIIMX YHHUBEPCAIbHOE 3HAYEHHE Ji1 pPa3JU4HbIX BUAOB JIEATEIBHOCTH: PpELICHUS
npo0ieM, MOKCKa, aHajau3a U o0pabOTKU MH(OpMAIUU, HEOOXOAUMBIX ISl MPUOOpPETEHUS
OMbITA JESTENIbHOCTH, KOTOpas 3aHUMAET BaXHOE MECTO B MO3HAHMM XMMHHM, a TaAKXKe JJIS
OLICHKM C TIO3MIMHM 3KOJIOrMYEeCKOM Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CpPealy;

pa3BUTHE MMO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs: CIOCOOHOCTH CaMOCTOSTENbHO MNPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHHU B
COOTBETCTBUM  C  JKM3HEHHBIMU  MOTPEOHOCTSIMH,  MCIOJIb30BaTh  COBPEMEHHbIC
MH(POPMAIIMOHHBIE TEXHOJIOTMHU JJIsi TOMCKAa M aHaln3a y4eOHOM M Hay4YHO-TIOMYJISIPHOU
MHGOPMAIIMH XUMUYECKOTO CO/ICPKAHUS;

dbopMHUpOBaHME U pa3BUTHE Yy OOYYAIOIIUMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUSI, HAOMIOAATENIbHOCTH, COOpPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, MPHU IJIAHUPOBAHUH U MPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydaromuxcsi YOEKIEHHOCTH B T'YMAHHCTHYECKOW HANpaBlIEHHOCTH
XUMHHM, €€ BaXXHOW PpOJM B pEHIeHUU TI00aNbHBIX TPOOJIEM  PalMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, MOMOJHEHHUS YHEPTreTUYECKUX PECYPCOB U COXPAHEHUS MPUPOJIHOTO
paBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH OEpEeKHOrO0 OTHOIICHHS K MPHUPOAE U CBOEMY
3I0POBbIO, a TakKe MPUOOPETEHUSI OIbITa HCIOIb30BAHUS TOJYUYEHHBIX 3HAHUN IS
NPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIIUSAX, CBI3aHHBIX C XUMUYECKUMU SBICHUSIMH.

B yduebHOM mmiaHe cpegHero obiiero oOpa3oBaHus MPEIMET «XHUMHS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MpeIMeTHOM 00nacTu « EcTecTBEeHHO-HayUHbIE PEIMETHI.

OO1ee yncino 4acoB, OTBEAEHHBIX IJIs U3YUYEHHUs XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanus, coctaBisieT 68 gacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHMYECKOl XUMHUHU

[Ipenmer oOpraHMYeCKOM XUMHUHU: €€ BO3HUKHOBEHHME, PA3BUTHE W 3HAYEHHUE B
MOJIy4YeHUM HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTPOECHHUS OPraHUYECKHUX
coenuHenuii A. M. bytiiepoBa, €€ OcHOBHbIE MNOJOXEeHHS. CTPYKTypHbIE (POPMYIIbI
OpraHuYeckux BemecTB. ['omonorusi, uzomepus. XuUMHUECKas CBSI3b B OPraHUYECKHX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccuuUKalMU OpraHUYecKux BemiecTB. HomeHkmnaTtypa
OpraHUYeCKUX COCIUMHECHHUH (CHCTEeMaTHuecKas) U TPUBUAJIbHBIC HA3BaHUS BaKHEHIITHX
npe/ICTaBUTENIEH KJIACCOB OPraHMUYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE  METOABbl M3Y4YEHHUS BEIIECTB W HMX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpasllaMH OpPraHUYeCKHX BEIIECTB M MaTepuajlaMd Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJl OPraHUYeCKHX BEIIeCTB, HAONIOJEHHE U  ONUCaHUe
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(nnaBnenue, 0OyriMBaHUe U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH — MpoCTeHIIne
NPEICTABUTENN AIKAHOB: (PU3MUYECKUE U XMMHUYECKHE CBOMCTBA (peakiMy 3aMelIeHusl U
TOPEHHUs ), HAXO0XKAEHUE B PUPOJE, OJYyUECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKUW pPAA. OTWIEH U NPONWIEH —
POCTEHIIINE MPEACTABUTENN ANKEHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKHUCJIEHUA U IOJUMEpHU3alun),
MOJIyYEHUE U IPUMEHEHUE.

Ankamuensl: OyrtamueH-1,3 wu werunOyramueH-1,3: cTpoeHme, BakKHEHIINE
XUMUYECKHEe CBoWcTBa (peakuus mnonauMepusanuu). I[lonydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHWS, TOMOJOTUYECKUU Psif. AUETUTICH —
MPOCTEUIITUI TIPEICTaBUTENh AIKUHOB: COCTaB, CTPOCHUE, (HU3MYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOMCHUPOBAHMS, THUApATALMM, TOPEHUs),
MOJIyY€HUE U IPUMEHEHUE.

Apenbl. ben3on: coctaB, cTpoenue, GU3NIECKUE U XUMUUECKUE CBOMCTBA (peakiuu
raJoreHUpPOBAaHUS W HUTPOBAHUSA), MOJY4YeHUE M TpUMEHeHue. Tonyon: cocmas,
cmpoenue, usuueckue U Xumuueckue C60UCMEa (peakyuu 2ani02eHUpo8aHus U
HUMpOBanus), noayueHue u npumerenue. TOKCMYHOCTb apeHOB. I'eHeTHuecKasl CBA3b
MEXK]y YII€BOAOPOAAMU, MIPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaM.

[IpuponHble UICTOUHUKU YTaeBOAOPOA0B. [IpupoaHblil ra3 U nomytHble HEQTAHBIC
ra3el. HedTh u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HEe(TH: NTEPEroHKa, KPEKUHT



(TepMuyeckuid, KaTaquTUYecKuil), nupoau3. [IponykTel mnepepabOTKM HEPTH, HX
MPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI Yroiab M HOPOAYKTHI €ro
nepepadoTKu.

OKCHEpUMEHTANIbHbIE METOJbl HM3Y4YEHUS BEIIECTB M MX [PEBpallCHMI:
O3HaKOMJIEHHE C oOpasliaMH IUIACTMACC, KaydyKOB M pe3uHbl, Kojuiekuuun «Hedtb» u
«Yronb», MOACIUPOBAHUE MOJEKYI YIIEBOAOPOJOB M  TaJOr€HONPOU3BOIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3YyUYEHHUE €ro CBOMCTB.

PacuérHble 3anauu.

Bbrunciienust mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BElIeCTBAa WJIM MPOAYKTa PpEeaKIUu IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEaKLnu).

Kucaopoaconepskaniue opranudeckKue coeJMHHEHU

[IpenenpHbIe OJHOATOMHBIE CIUPTHI. METaHOM M ITAHOJI: CTpOeHUE, PU3NYECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM C AaKTUBHBIMU METaUIaMH, TaJOr€HOBOJAOPOJaMU,
ropeHue), nmpuMeHeHue. BolopoiHbie CBA3M MEXAy MOJIEKyJdaMu chnupToB. [lelicTBue
METaHoJa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbBIC CIUPTHI. DTHJICHTIUKOJb W TIUIEPUH: CTpoeHue, (puznueckue u
XUMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJOYHBIMM METaJlIaMH, KayeCTBEHHas
peakiusi Ha MHOTOATOMHbIE CIUPTHI). [lelicTBue Ha opraHu3M 4esoBeka. [IpuMeHeHue
[JIMIEPUHA U YTUICHTIIUKOJIA.

®deHo: CTpOeHHE MOJIEKYJIbI, (U3HUECKHEe U XUMUYECKHE CBOWCTBA. TOKCHMYHOCTH
denona. [lpumenenue ¢enona.

Anbaerunsl U kemownsi. QOpManbIETul, aleTalbIeTH: CTPOCHUE, PU3NUECKUe U
XUMUYECKHE CBOMCTBAa (pEakUMH OKHUCIEHUS M BOCCTAHOBJIEHUS, Kaue€CTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsT W yKCycHas
KHCTIOTHI: CTPOCHUE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME JJIs Kacca
KHCIIOT, peakius JTepuduKanuu), TMoidydyeHne u mnpuMenenune. CreapuHOBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEICTAaBUTENN BHICIINX KapOOHOBBIX KUCIOT. Mbla Kak COJU
BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEe JEHCTBHUE.

Crnoxnbple 3(UpPB KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MIPOIU3 CIIOXKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenune xupoB. buonorudeckas poib KUPOB.

VYrneBoasl: coctaB, KiacCUpUKAIMS YriIeBOAOB (MOHO-, JU- M TOJWCAXapPHJIbI).
I'mrok03a — mpocTeluii MOHOCaXapu/l: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI, (PU3HICCKUC
W XUMHYECKHE CBOMCTBa (B3ammopehcTBue ¢ ruapokcuaoM wmeau(ll), oxucrnenue
aMMHa4HbIM pacTBopoM okcuna cepedpa(l), BoccTaHOBIEHUE, OPOKEHHE TIHOKO3bI),
HaxXOXJEHUE B TMpHUpPOJE, MpUMEHEHUE, Ononorudeckas ponb. @orocunTe3. dpykrosa
KaK M30Mep TIIOKO3BI.

Kpaxman wu nemntono3a kKak npupojiHble nojuMepbl. CTpoeHHe Kpaxmaia Hu
1esuoa036l. du3nueckne U XMMUUYECKUE CBOWMCTBA Kpaxmana (THApPOJIU3, KaueCTBEHHAs
peaKIusi C HOJ0M).



DKCNEepUMEHTAIIbHBIE METOJIbI U3YUEHHUSI BEIIECTB U X MPEBPAILCHUI: TPOBECHNUE,
HaOJIOJICHUE W  OINHMCAaHUE JICMOHCTPAIIMOHHBIX  OMNBITOB: TOPEHHUE  CIHUPTOB,
KAUECTBEHHbIE PEAKIUU OJIHOATOMHBIX CHOUPTOB (OKUCJIEHHE 3TaHONA OKCHAOM
Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEWUCTBHE TJHUIEPUHA C THUIPOKCHUIOM
meau(ll)), anbneruaoB (OKUCIEHHME aMMHUAa4yHBIM pPAacTBOpoM okcuja cepebpa(l) wu
ruapokcuaom  meau(ll), B3aumojgelicTBue Kpaxmaia ¢ HMOJOM), TMPOBEJACHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIOTHI.

Pacué€rHbie 3anaum.

Boluncnenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BElIeCTBAa WJIM TMPOAYKTa pEaKIHH IO M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

A3zoTcozaepxainire OpraHuuecKiue CoeIMHEHN.

AMMHOKHUCTIOTBI KaK aM(OTEepHbIe OpraHuuYeckue coeauHeHus. Duznveckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riauiMHa). buosornueckoe 3HaueHue
aMuHOKHCHOT. [lenTuas.

benku kak TpUpOJHBIE BBICOKOMOJICKYJISIDHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAS U TPETHYHAS CTPYKTypa O€IKOB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THUIAPOJIU3,
JieHaTypaIusi, KaueCTBEHHbIE PeaKIMK Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE ~ METOABbl M3YYEHHUS BEIIECTB M UX NPEBpaALICHUN:
HAOJIIO/ICHNE W OINKMCAHHE [EMOHCTPAIIMOHHBIX OINBITOB: JeHAaTypalus O€NKOB Mpu
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKyJIsIpHbIE COeAMHECHUSA

OCHOBHbBIE TIOHSAITUSI XUMHHM BBICOKOMOJEKYISIPHBIX COEAUHEHUW: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPU3AINH, CPEIHASI MOJIEKYIsIpHasl Macca.
OCHOBHbBIE METO/bI CMHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI — MOJUMEpHU3aLUs U
MOJINKOHAEHCALIUS.

OKCIEpUMEHTAJIbHBIE ~ METOABbl M3Y4YEHHsS BEIIECTB W HX IPEBPAIICHUI:
O3HAKOMJICHME C 00pa3laMu NOPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa mexXnpeaMETHBIX CBA3EH MPU U3YYEHUU OpraHudyeckod xumuu B 10
KJIacC€ OCYILECTBISIETCA 4Yepe3 MCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUNA, TaK W TOHSATUW, SIBISIOUIMXCA CHUCTEMHBIMH [IJI1 OTHAEJbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBeHHO-HAYYHBIE TIOHITHS: SIBIICHNE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaJIM3, CUHTE3, KiIacCU(UKAIMs, TMEPHOJUIHOCTh, HAONIONICHHUE, W3MEPEHHE,
AKCHEPUMEHT, MOJECIHPOBAHUE.

®dusnka: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTHUECKU
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHHUSI.

buonorusi: kierka, opranu3M, Ouochepa, OOMEH BEUIECTB B OpraHu3Me,
dboToCHHTE3, OMONIOTMYECKU aKTUBHBIE BelecTBa (O€NKH, YTIAEBOIbI, XKUPbI, (DEPMEHTHI).



['eorpadusi: MuHepanbl, TOpHbIE MOPOJABI, TMOJE3HBIE HCKOMAEeMble, TOILUIUBO,
peCYpCHI.

TexHonorus: MUILEBBIE MPOIYKTHI, OCHOBBI PAMOHAIBHOI'O IMHUTAHUS, MOIOIINE
CpEACTBa, JEKAPCTBEHHBIE 1 KOCMETUYECKUE MpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbI XUMUM

XUMHUYECKUN 3JIeMEHT. ATOM. flipo aToMa, M30TOMNBI. DJIEKTPOHHAs O0O0O0JIOYKA.
DHepreTUYecKre YpOBHH, IMOAYPOBHH. ATOMHBIE OpOWTamu, S-, P-, 0- DJIEeMEHTHI.
Oco0eHHOCTH pachpeiesICHHs JIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBIPEX TIEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

[Tepuonnueckuit 3axkoH u llepronnyeckas cucrema XMMHUYECKUX diieMeHTOB JI. .
MenpeneeBa. CBA3b NEPUOANYECKOTO 3aKOHA M [leproandYecKoil CUCTEMBI XUMUYECKUX
anementoB JI. WM. MeHnngeneeBa ¢ COBpEMEHHOM TEOpUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XMMHUYECKUX DJIEMEHTOB M O00pa3yeMbIX HMHU
MPOCTHIX M CJIOKHBIX BEIIECTB IO TpylaM M MepuojaM. 3HAYEHUE MEPUOIAUYECKOrO
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBS3b. BUIIBI XUMHUYECKOW CBSA3U (KOBaJICHTHAs
HEeTMoJIsIpHasT M TOJIApHAas, HWOHHAsA, MeTauinyeckas). MexaHu3Mbl 00pa30BaHHS
KOBAJICHTHOM XWMHYECKOH CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopomHas
CBA3b. BanleHTHOCTB. DNEKTpOOTpUIATENBLHOCTh. CTeneHb OKUCIEeHUS. IOHBI: KATUOHBI U
AHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT TUIIa KPUCTAJUINYECKON PEIIETKHU.

[TonaTue o nucnepcHbIx cucremax. ICTUHHBIE U KOJUIOUAHBIE pPacTBOPBL. MaccoBast
JIOJIsl BEILIECTBA B PACTBOPE.

Knaccudukamnus HeopraHmdeckux coenuHeHnii. HomeHkIaTypa HEOpraHUYeCKHUX
BEIIECTB. |'eHeTMueckass CBsSI3b HEOPraHMYECKUX BEUIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakmusi. Kinaccudukarms XUMUYECKUX peaKkIuii B HEOPraHMIECKON U
OpraHUYeCKOM XHMMHUHU. 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXpaHEHUs U
MPEBPALIECHUS SHEPTUH TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iaudHbiX ¢GakTopoB. OOpaTuMbie
peakunr. XUMUYECKOEe paBHOBecue. DaKTOPbI, BIUSIONIME HA COCTOSIHUE XHUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnekTponuTuueckas aucconuarua. CunbHble W cialdble 3iekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCINEpUMEHTANIBHBIE  METOJbl HM3YYEHHMS BEIIECTB M UX MPEBPALICHHIL:
nemoHctpauus Tabmuy «llepuoaumyeckas cucrtema xumudeckux snemeHntos . W.
MenneneeBay, U3ydeHHE MOJICNICH KPUCTATUIMYECKUX PEIIETOK, HAOIIOIEHUE U OTIUCAHUE
JIEMOHCTPAIMOHHBIX U JITA0OPATOPHBIX OMBITOB (Pa3joXeHUE MEPOKCHAA BOJOpPOJa B
MPUCYTCTBUU KaTajau3aTopa, OIPEICICHUE CpPEabl PAacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO MHAMKATOPA, PEaKIMM HOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKOM
paboThl «BnusHue pazaudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKITUN.

Pacuérnbie 3anaun.

Pacu€Ttel Mo ypaBHEHHMSIM XMMHUYECKUX PEAKIMW, B TOM YHUCIE TEPMOXHUMHUYECKHUE
pacué€Thl, pacu€Thl C UCIIOJIH30BAHUEM TTOHATHUSL «MACCOBAsI JOJISI BEIIECTBAY.

Heopranuueckast xumMus

Hemerannel. Tlonmoxenne HemMetaiuioB B Ileproandeckoil cHUCTEME XUMHYECKUX
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3MYECKHUE CBOWCTBA
HEMETAJJIOB. AJIOTpONHS HEMETa/UIoB (Ha TpuMepe Kuciopoja, cepsl, dochopa u
yraepoa).

XHUMHUYECKUE CBOMCTBA BaXXHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yrieposa U KpeMHHsS) U UX COCTUHECHHH (OKCHJIIOB, KHUCIOPOJCOIAEPKAIIUX
KHCJIOT, BOAOPOAHBIX COEUHEHH).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Merambl.  [lomoxxenne MertawioB B Ilepuoandeckod cucremMe XHUMHUYECKUX
anemenToB J. 1. MenzaeneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOUEK aTOMOB
metaiioB.  OOmue  ¢usmyeckue  cBoiictBa  MeTawioB.  CiuiaBel  METaJlIOB.
DJIEKTPOXUMUUECKUMN Psiji HAMPSHKEHUM METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIUX META/IOB (HATpUM, KaJIMi, KaJdbllUuil, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHCHUM.

O6mue crocoOb moxyueHus MeTauioB. [I[puMeHeHe MeTaJlIOB B OBITY M TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YyYEHHS BEIIECTB U UX NPEBpALICHUN: H3YyUEHUE
Koutekiuu ~ «MeTayuiel W CIUIaBbl»,  OOpas3loB ~ HEMETAIOB,  peIIeHUe
OKCIIEPUMEHTATBHBIX 3a/lay, HaOMIOJICHWe W OMUCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA AIFOMUHUS C PACTBOPAMH KHCIIOT
U 1IeJI0YEel, KAUEeCTBEHHBIE PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTnbie 3anaum.

Pacuétel macchl BemecTBa WIM 00bEMa Tra3oB IO HW3BECTHOMY KOJUYECTBY
BEIECTBA, MAacCE WIH O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEUIECTB, PACUETHI
Macchbl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIUHU, €CIU OJIHO U3 BEIIECTB
MMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumMum B 0OECIEUEHHH DKOJOTHMYECKOM, HHEPreTHUUYECKOW M MHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [IoHSATHE O HAyYHBIX METOJAX MO3HAHMS BEIECTB
Y XUMHYECKUX PEAKIIUH.



[IpencraBnenuss 00 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJTYYEHUS
BaXXHEHIIIMX BEILICCTB.

YenmoBek B MHUpE BELIECTB U MATEPUAJIOB: BAKHEUIIIME CTPOUTEIBLHBIE MATEPUAIIBI,
KOHCTPYKLUHMOHHBIE MaTepuanbl, KpacKu, CTEKJIO, KepamMHKa, MaTepUayibl IS
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YI0OPEHUSI.

XuMHSL W 3I0pOBbE YEJIOBEKA: IIPAaBWJIA HKCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBujia 0€30MaCHOTO HCIOJIb30BaHUS MpENnapatoB OBITOBOM XUMUHU B
MOBCEJIHEBHOM >KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeIMETHBIX CBSI3eM NMpU M3YyYEHUH OOIIEeH U HEOpPraHU4YecKOoi
xumud B 11 Kimacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX MOHATHUW, TAK W TIOHSATHUM, SBJISIOIIUXCSA CUCTEMHBIMU JUIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHSATHS: HAyYHbIN (haKkT, TUMOTE3a, 3aKOH, TEOPus,
aHajau3, CHHTE3, KiIacCupuKaIus, TMEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: marepusi, SHEPrus, macca, aToOM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH,
W30TOI, PAAMOAKTHBHOCTb, MOJIEKYJIA, SHEPIETUUYECKHUH YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSHHE BEIIECTBA, (U3WYECKHE BEIUYMHBI M CAUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KocucTeMa, orocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJBI, IIOJE3HBIC MCKOMAaeMble, TOTUIMBO,
pECYpCHI.

TexHoJsorusi: XUMHUYECKass MNPOMBIIUICHHOCTh, METAJUIypPrus, MPOU3BOJICTBO
CTPOUTENIBHBIX  MAaTEPUAIOB,  CEJIIbCKOXO3IMCTBEHHOE  IPOMU3BOJACTBO,  MUIIEBAas
MIPOMBIIICHHOCTD, dbapMalieBTHYECKAS MIPOMBIIICHHOCTD, MIPOU3BOJICTBO
KOCMETUYECKUX  MpenaparoB, IMPOU3BOACTBO  KOHCTPYKUHMOHHBIX  MaTEPUAIIOB,
3JIEKTPOHHAS MTPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA TTPOI'PAMMEI 110 XMMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS 00YyUYaIOIIUMUCS
porpaMM CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METAMpPEAMETHBIM U
npeaMeTHbIM).  HaydHo-mMeroanuecko OCHOBOM Il  pa3pabOTKH  IJIaHUPYEMBbIX
PE3yJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIero o0pa3oBaHUs ABISAETCS CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBMM € CUCTEMHO-AEATEIBHOCTHBIM IOJAXOJOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHus BbIJECICHBI CIEAYIOLIME COCTABIISIIONIME:

OCO3HAHHE OOYYAIOIIUMHUCS  POCCHUUCKON  TpaKJaHCKOM  HMJICHTUYHOCTH  —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTPEIEIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUYEHUIO;

[[EJICHANPABIICHHOE pAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W  CIIOCOOHOCTh OOydYaroluMxcsi pPYKOBOJCTBOBAThCS B  CBOEH
NEATEIbHOCTU [IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMU, MPUCYIIUMH LEIOCTHON CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTUYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTH LIETHU
U CTPOUTH KM3HEHHBIEC IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTa «XUMUS» JTOCTUTAIOTCS B €UHCTBE
y4eOHOM W BOCIUTATEIBHOW ACSATEIBHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJI€aJIaMH POCCUHCKOTO
IPaXKJaHCKOTO 00IIeCTBa, MPUHSATHIMU B OOIIECTBE HOPMaMU U MpaBUIIAMU MOBEJCHU S,
CIIOCOOCTBYIOIIMMHU  MPOIIECCAaM  CaMOTIO3HAHMS, CaMOPa3BUTUS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JInyHOCTHBIE  pE3yJbTaThl  OCBOCHHS  Ipeamera  «XUMHS»  OTPaXKarT
chOpPMHPOBAHHOCTh  OMBbITA [MO3HABATEIILHOW ¥  MPAKTUYECKOW  JIESITEIbHOCTH
00yYaroIIMXCs M0 peaTn3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS .

OCO3HAHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLUHMOHHBIX TpaB U OOA3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

MPEICTABJIEHUS O COUUAIIBHBIX HOPMaX M MPAaBUJIaX MEXKINYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESTENBHOCTU IPU CO3aHUU YYEOHBIX
MIPOEKTOB, PEIICHUU Y4YEOHBIX U IO3HABATENbHBIX 3a7a4y, BBIMOJHEHUH XUMHUYECKUX
DKCIEPUMEHTOB;

COCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY U apryMEHTbI
JIPYTUX NpU aHAJIU3E PA3JIMYHbIX BUJOB YUCOHOU €SI TENHHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O  OTHOIIEGHMSI K  HCTOPUYECKOMY W  HAaydyHOMY  HacCJEAUIO
OTCYECTBCHHON XUMMH;

YBOXEHMsSI K TIpOIlECCYy TBOpUECTBA B O0O0JACTH TEOPUM U MPAKTUYECKOTO
MPUMEHEHUS XUMHUM, OCO3HAHUS TOTO, 4YTO JOCTIKCHUS HAyKHM €CTh pe3yJbTaT
JUTUTENIBHBIX HAOII0IEHUM, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpeca W IO3HABaTEJIbHBIX MOTHMBOB B MOJYYEHHH M TOCJICIYIOIIEM aHaIu3e
“H(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHUBATh CUTYalldH, CBA3AaHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MOCTYIIKU CBOMX TOBapHIIEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) dopmMupoBaHus KYyJbTYPHI 310POBbS:

MOHUMAaHHUSI IIEHHOCTEHN 3I0POBOTO M O6€30MacHOro 00pas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TCHUXUUYECKOMY
310pPOBBIO;

coOmoieHUsT TpaBWJl  0€30MacHOTO OOpalieHusT ¢ BelleCTBAMU B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJOBOU AEATEIHHOCTH;

MOHUMAaHUSI IIEHHOCTH TPaBWJI WHAUBUIYATbHOTO UM KOJJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYaLUSX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIFOJICH;

OCO3HAHHUS TIOCJEJACTBUM W HENPHUATHS BPEIHBIX TMPUBBIUCK (YIOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUsI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOW KOMIIETGHTHOCTH B Y4€OHO-UCCIIEAOBATEIILCKON JAEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPYECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIIEHUWU MPAKTHYECKUX 3aJa4 COLMAIBHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPaKTUYECKOMY M3yUEHHUIO MPOecCuil pa3InyHOTO po/ia, B TOM YHCIIEe
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUIN M0 XUMUH;

YBaXKEHHUSI K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaIbHOW TPAaCKTOPUU OOpa3OBaHU,
Oynymeit mpodeccun W peaym3alid COOCTBEHHBIX KU3HCHHBIX INIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTE K XUMHUH, HHTEPECOB U MOTpeOHOCTEH
o011ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS

AKOJIOTUYECKHU I1IeJIECOO0PA3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;



MOHUMAaHUS rJI00aJbHOTO  XapakTepa SKOJOTMYECKUX MpoOJieM,  BIMSHUS
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIUAIIBHOMN CPELbI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIBb30BAaHUSA JOCTHKEHUN XUMHH JUIsl pPELIeHUS
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENpUATUSA AEUCTBUM, NPUHOCALIUX BPEZ OKPYKAIOLIEH NPUPOIHOU
cpele, yMEHHUsi TMPOTHO3UPOBATH HEOJArONpPUATHBIE HKOJIOTHYECKUE TOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJIMYXSL PA3BUTOTO HKOJOTMYECKOIO MBIIIICHUS, 3KOJIOTMYECKON KYJIBTYpHI,
OIbITa JEATEIBHOCTH DKOJOIMYECKON HAIPaBIEHHOCTH, YMEHUsS PYKOBOJICTBOBATHCS
UMHU B MO3HABATENbHON, KOMMYHUKATUBHONW M COLIMAJIBHOW MpPAaKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH U OOIIECTBEHHOU MPAKTUKU;

NOHUMAaHUS CreUM(DUKN XUMUU KaK HayKd, OCO3HAHUS €€ poju B (OPMHPOBAHUU
pPAlMOHAILHOTO HAaY4YHOTO MBILIUICHUS, CO3JaHUU IEJIOCTHOTO IMpPEACTaBICHUS 00
OKpYXaIIEM MHUPE KaK O €IUHCTBE IPUPOJAbI M YEJIOBEKA, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH NpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUHU JIJIsl COBPEMEHHOW [IMBUIIM3AINH: B €€
IYMaHUCTHUYECKON HANpaBICHHOCTM W BaXXHOW pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaNbHON KYyJIbTYphl, PELICHUU TIJIOOAIBHBIX NPOOJEM YCTOMUMBOTO pa3BUTHS
YeJI0OBEUECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUIIEBOM U 3KOJOrH4YecKoi 0€30MacHOCTH,
B Pa3BUTUHU MEAMLMHBI, 00ECHEYEHWU YCIOBHM YCIELUIHOTO TPyAa U 3KOJOTHYECKH
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IIOHMMAaHMs CYIIHOCTA METOJOB IIO3HAHUA,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIb30BaTh I0JydaeMble
3HaHUS JUIS aHaiu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOLIEr0o MUpa U MPOUCXOJAIINX B
HEM M3MEHEHMH, yMEHHs JeslaTb OOOCHOBAaHHBIE 3aKJIIOUYEHUS HA OCHOBE HAYYHBIX
(akTOB U UMEIOLINXCS JaHHBIX C LEIbI0 TOTYUYSHHs! TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA JJISl PEIICHUS
npo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLUsIX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEINBHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HENPEPBIBHOMY 0Opa30BaHUIO U CaMO0Opa30BaHUIO,
K aKTMBHOMY ITOJIyY€HHMIO HOBBIX 3HAHHW II0 XMMHHU B COOTBETCTBUU C JKU3HECHHBIMU
MOTPEOHOCTIMU;

UHTepeca K OCOOEHHOCTAM TpyJda B pa3duuHbIX cdepax mnpodeccuoHanbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS yYeOHOr0 IpeaMeTa « XUMUsI» Ha YPOBHE
cpeaHero ooIero o0pa3oBaHMs BKIIOYAIOT:



3HAYMMBbIE TUTS (dbopMupoBaHUs MHPOBO33PEHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE  (MEXKIpPEAMETHbIE) OOIEHAay4YHbIE MOHATHUS, OTpa)karollue
LEJI0CTHOCTh HAYYHOW KapTUHBI MUpPa U CHEHU(PUKY METOJOB IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, YHEPrusi, SIBJICHUE, MPOILECC, CUCTEMA,
Hay4HbIN (DaKT, IPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEIO0BAHUE,
HaOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCAJIbHbIE y4yeOHble JelcTBHUs  (IO3HABaTElIbHbIE, KOMMYHUKATHBHbBIE,
pEryisITUBHBIE), oOecneunBaroue (popmMupoBaHue (YHKUUOHAIBHOM TPaMOTHOCTH M
COLIMAJIBHOM KOMIIETEHIIMU 00Yy4aroINXCs;

CIIOCOOHOCTh OOYYaIOLIMXCSl MCIOJb30BATh OCBOEHHBIE MEXIUCHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHbIE YUeOHbIE JACHCTBUS B MO3HABATEIBHOU U
COLIMAJIBHOM IIPAKTHUKE.

MeranpenMeTHbIE pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUIMH.

OBiageHne yHMBePCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMU I€HCTBUSIMM:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIHHO (OPMYIUPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPEIENISITh eI ACSTENBHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUU UX JTIOCTHIKCHHUS,
COOTHOCHUTB PE3YJIbTaThl IEATEIbHOCTH C IIOCTABICHHBIMU LIEJISIMY;

UCII0JIb30BaTh IIPU OCBOCHUY 3HAHUU NPUEMBI JJOTUYECKOTO MBIIIJIEHUS — BBIIEIATD
XapaKTEpHbIE NPHU3HAKH IOHATUH M YCTAHABIMBATH HMX B3aUMOCBS3b, HCIIOIB30BATH
COOTBETCTBYIOLIUE MOHATHUS AJI1 O0BSCHEHUS OTAENIBbHBIX (PaKTOB U SIBICHUH;

BBIOMPATh OCHOBAHMSI M KPUTEPUHU MJIs KJIACCU(UKALMU BELIECTB U XMUMHUYECKUX
peaKiuu;

YCTaHABJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEXKY U3Y4aeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHAYKTHBHBIEC, NEAyKTHUBHBIEC, [10 AHAJIOTUM),
BBISIBJISITh  3aKOHOMEPHOCTM W INPOTHUBOPEUYMS B PACCMATPUBAEMBIX  SBJICHUSX,
(GopMyIUpPOBaTH BBIBOJBI U 3aKIIIOUEHUS;

IIPUMEHATh B MPOLECCE IO3HAHUSA, HCIOJIb3YEMbIE B XUMHUU CHMBOJIUYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIE MTPEICTABICHHUSI — XUMHUYECKUI 3HAK
(cuMBOIT) 37eMeHTa, XUMHUYecKas (opMmyra, ypaBHEHHE XUMHYECKON peakuud — Mpu
pEelICHNM YYEOHBIX MO3HABATEIBHBIX M IMPAKTHYECKUX 3a]ad, MPUMEHATh HA3BaHHbIE
MOJICJIbHBIE TPEACTABICHUS JUIsl BBISBICHHUS XAapPAKTEPHBIX MPHU3HAKOB H3Yy4aeMbIX
BEILECTB U XUMHYECKUX PEAKLIMI.

2) 6a3oBbIe HCCIIeA0BaATEIbCKUE IeHCTBUS:

BJIaJ€Th OCHOBAMH METO/I0B HAYYHOTO ITO3HAHUS BEUIECTB M XUMHUUYECKUX PEAKLIU;

(opMynHpoBaTh LENM M 3aJa4d HCCIENOBAHMS, WCIIONb30BAaTh MOCTABICHHBIE U
CaMOCTOSITEIILHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI /Il (D)OPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABWIBHOCTU BBICKa3bIBAEMBIX
CYXJICHU;



BJIAJI€Th HABBIKAMM CaMOCTOATEILHOIO IJIAHUPOBAHUS U MTPOBEACHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATh yMEHHUs HaOMOAaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbrar, (QopMyIHpoBaTh O0OO0OIIEHUS U
BBIBOJIBl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB HCCIEAOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

MPUOOPETATh ONBIT YUEHUYECKON HCCIIEIOBATENBCKON U IPOEKTHOU AESITEIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBLHOMY MOMCKY METOJIOB PELIEHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHMKAX MHGPOpMALMKU (HAYYHO-TIOMYJISApHas
JIUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHBIE MocoOus, pecypchl MHTepHeTa),
aHANIM3UPOBATh MHOOPMALMIO PA3IUYHBIX BUAOB U (POPM NpPEICTaBICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMynHpOBaTH 3aMPOCHl U MPUMEHSThH Pa3IMYHbIe METObI TP MOUCKE U OTOOpE
uHbOpMaIIK, HEOOXOANUMOM JIJIsl BBITIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  HCHONBb30BAaHUA  MHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (QOpMYy TMpeAcCTaBlICHHUS WHGOpMAIUU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCMOJIb30BaTh HAayUHBIM SA3BIK B KAayeCTBE CPEACTBA MpH paboTe ¢ XUMUYECKOU
UHpOpMaLel: TPUMEHATh MEXIIpeIMETHbIE ((PU3NUECKUe U MaTeMaTUYeCKHEe) 3HAKU U
CUMBOJIBI, (POPMYJIbI, a00pEBUATYpBl, HOMEHKIIATYPY;

UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEICTBA
HarJIsTHOCTH.

OBnageHne yHuBepcaaIbHBIMH KOMMYHUKATHBHBIMH JCHCTBUSIMH

3aJjaBaTh BOIIPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl B XOJi¢ AMagora u/wiu
JUCKYCCUH, BBICKa3bIBaTh HJAEHU, (OPMYJIUPOBATH CBOU NPEUIOKEHHUSI OTHOCUTEIBHO
BBITNOJIHEHUS [TPEJIOKECHHOM 3a/1a4;

BBICTYIIaThb C IPE3EHTAUWEld pe3ylbTaTOB II03HABATEIBHON JEATEIBHOCTH,
MIOJIYYEHHBIX CaMOCTOSTEJIBHO WJIH COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHEHUU
XUMHUYECKOTO HKCIEPUMEHTa, MPaKTUUYECKOH paboThl IO HCCIEJOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaju3aliy y4eOHOro mpoekrta M (HOpMYIHpPOBATh BHIBOJBI IO
pe3ysibTaTaM MPOBEAEHHBIX HCCIAEAOBAHUI MYTEM COIVIACOBAHMS MO3MIMI B XOJI€
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OBiageHne yHMBEPCATbHBIMHU PeryJasiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITEJIbHO  IUIAHMPOBAaTh W OCYLIECTBIATH CBOK  MO3HABATEIbHYIO
NEeSATENbHOCTh, OmNpenensis €€ Lead W 3aJadd, KOHTPOJUpOBaTb M IO Mepe
HEO0OXOIMMOCTH KOPPEKTHPOBATh MpPEAIaraéMblii alTOPUTM AECHCTBUI MPU BBIIOJHEHUN
y4eOHBIX U HUCCIEAOBATEIbCKUX 3aJlady, BbIOUpaTh HambOoisiee 3P(PEeKTUBHBIA CIOCOO UX
pelIeHus C Y4ETOM MOJTyYEHHUS] HOBBIX 3HAHHMM O BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITENbHOCTH HAa OCHOBE CaMOaHalIW3a M
CaMOOLICHKH.



NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUI O XUMHYECKON COCTABISIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XUMHU B TIO3HAHUU SBJICHUHN NMPUPOBI, B POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JTUYHOCTH, €€ (DYHKIIMOHATBLHON T'PAMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUS MPaKTUYECKUX 3a7ad M DKOJOTHYECKHM OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUHM, KOTOpask BKJIIOYACT: OCHOBOIOJIATraroIue
NOHATUS (XUMHUYECKUW DJIEMEHT, aToM, SJIEKTpOHHAas o000J04YKa aToMa, MOJIeKYyJa,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, XUMHUUYECKas CBsI3b, CTPYKTypHas ¢dopmya
(pa3BépHyTas u cokpamiéHHas), MoJib, MOJISIpPHAsl Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIH
ckelneT, GYHKIIMOHAIbHAS TPYIIa, paJIUuKall, U30MEPHs, H30MEPbI, TOMOJIOTUYCCKUMN PS/I,
TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOJ M a30TCOAEpKAIUE COEAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCUHEHMS); TCOPUU U 3aKOHBI
(Teopus cTpoeHus opranudeckux BemecTB A. M. bytnepoBa, 3aKk0H coXpaHEeHHs] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3bIK XUMHUH; MUPOBO33PEHYECKUE 3HAHUA,
JeXane B OCHOBE NMOHMMAaHUs NPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUU,
(dakToNOrMYeCKue CBEJIEHHUS O CBOWCTBAaX, COCTaBe, IMOJYYEHMHM U 0O€301MacHOM
UCIIOJIb30BAaHUM BAXKHEHIINX OpPraHMYECKUX BEHIECTB B OBITY U MPaKTUYECKOU
NEeATENIbHOCTU YEIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE TMPHU3HAKU TOHSITHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATUS MU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

chOpPMHPOBAHHOCTh YMEHUW HCMOJB30BATh XHUMHYECKYIO CHMBOJHKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHON) (hopmyn
OpraHUYECKUX BEUIECTB W YPAaBHEHUN XMMUYECKHX PEaKIUMi, M3rOTaBIMBATh MOAEIU
MOJEKYJ1 OpPraHMYEeCKMX BEUIECTB JUIsI  WUIIOCTpAllMd WX  XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS,;

chOpMHPOBAHHOCTh YMEHUW  YCTAaHABIMBATh NPHUHAIJICKHOCTh HU3YYCHHBIX
OpPraHMYECKUX BEIIECTB IO MX COCTaBY W CTPOCHUIO K OMPEACIEHHOMY KIIacCy/TpyIIe
coeMHEHUN  (YIrJIeBOAOPOABI,  KHUCIOPOJ M  a30TCOAEpXKallle  COETUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsI), JaBaThb KM Ha3BaHUS MO CHCTEMAaTUYECKOU
nomenknatype (IUPAC), a Takke NpUBOAWTH TPUBUAILHBIC HA3BaHUS OTIEIHHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPOMWJICH, aleTWICH, 3TUJICHIJIUKOJb, TJIUIEPUH,
denon, dopmanpaerua, auneTaiblAeruja, MypaBbUHAs KHUCIOTA, YKCYCHas KHCIOTA,
OJICMHOBAsi KUCJIOTa, CTEAPUHOBAsl KUCIIOTAa, TII0KO3a, (PpyKTO3a, KpaxmMall, IeJUII0I03a,
TJTUIIMH);



c(hOpMUPOBAHHOCTb YMEHUS OMPEACISATh BUABl XUMUYECKON CBSI3H B OPTraHUYECKUX
COEeIMHEHUAX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh  YMEHHSI  MPUMEHSITh  TOJIOKEHHS  TEOPUH  CTPOCHUS
opranudeckux BemiectB A. M. BbytnepoBa ajii OOBSICHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpPOCHHE, (puznueckue u
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BelllecTB (MEeTaH, dTaH, PTWJICH, MPOINWICH, aleTuieH, OyraaueH-1,3, mMeTundyraaueH-
1,3, OeH30JI, METAHOJ, ATaHOJ, J3TWICHIJUKOJb, TJHIEPUH, (EHOJ, aleTaabJIerusl,
MypaBbUHAs M YKCYCHasl KHCJOTBI, TJIFOKO3a, Kpaxmal, IeJUTi0JI03a, aMUHOYKCYCHas
KHUCIIOTAa), WJUIFOCTPUPOBATh TEHETUYECKYH) CBSI3b MEXJAYy HUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOIHBIN Ta3, yYrojb), CHOCOOBI HX MEPEepadOTKH U MPAKTHYECKOE
IPUMEHEHHE TPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUH MTPOBOJAUTH BHIUUCICHUS TI0 XUMUYECKUM YPaBHEHUSIM
(macchl, o0bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM TPOJAYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peaKiumn);

c(hOpMHPOBAHHOCTh YMEHHI BIIAaJIETh CUCTEMOM 3HAHMM OO0 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHUS, UCIOJIb3YeMbIX B XMUMHUH MPU U3YYEHUHU BEIIECTB M XUMHUYECKHUX
ABJICHUN (HAONIOIEHNe, W3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHMUE), MCIOIb30BAThH
CUCTEMHBIE XUMHMUYECKHE 3HAHMS JUIsl MPUHATUS pPEUICHUN B KOHKPETHBIX >KMU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIIONATh TMIpaBWiIa TIOJB30BAHUS XUMUYECKOUN
MOCYJI0M 1 1a00paTOPHBIM 000PYIOBAHUEM, a TAK)Ke TIpaBuiIa oOpaleHus ¢ BEIeCTBAMHU
B COOTBETCTBHUH C HHCTPYKIUSAMH 10 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUM INIAHUPOBATH U BBIMOIHITH XUMHUYECKUI SKCIIEPUMEHT
(npeBpallleHUs OPraHUYECKUX BEUIECTB NPH HArpeBaHWU, IOJYYEHUE OTUJIICHA U
M3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIMN OPraHUYECKHX BEUIECTB, JEHATypalus
OCJIKOB TpU HArpeBaHUU, IIBETHBIC PEAKIIMH OEIKOB) B COOTBETCTBHUHU C IpaBUIAMU
TEXHUKA O€30MacHOCTH TpH OOpalleHnd C BeHleCTBAMU U JTAOOpATOPHBIM
o0opyOBaHUEM, TPEJACTABIATh PE3yJIbTaThl XWMHUYECKOTO JKCIepUMEHTa B (opme
3alUCU YpaBHEHUN COOTBETCTBYIOIIMX peakuuii U (GOpMyJHpPOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

chOpPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIM3UPOBATh  XUMHYECKYIO
nH(MOPMAITNIO, TTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpPeICcTBAa MacCOBOW MH(OPMAIIHH,
WNutepHer u apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MPaBUIa SKOJIOTHYECKH 11€JIeCO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOU JAESATEILHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J10POBbSI U
OKPY’KAIOIIEH NPUPOJHON Cpelibl, OCO3HABATh OIACHOCTh BO3JICHCTBUS Ha JKUBBIC
OpraHU3MbI ONpPEEIEHHBIX OPraHUYeCKUX BEIeCTB, MOHUMAas cMbich nokazatens [1JIK,



MOSICHATh HAa TpPUMEpax CHOCOObl YMEHBIICHHS M MPEeIOTBPALICHUS HX BPEIHOTO
BO3/ICICTBHSI HA OPTaHU3M YEJIOBEKa,

mwis oOydalmuxcs ¢ OTrpaHMYEHHBIMA BO3MOXKHOCTSIMH  370POBBSI: YMEHUE
OPUMEHATH 3HAHUSA OO0 OCHOBHBIX JOCTYMHBIX METOAAaX IMIO3HAHUS BEUIECTB U
XUMUYECKUX SBIICHUH;

JUISL CIIETIBIX M CIA0OBHUSIIMX OOYUYarOIIMXCs: YMEHHE HUCIOJIb30BaTh peibedHO-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns ans 3anucu XuMudeckux GopMyit.

11 KJIACC

[IpeamerHbie pe3yibTaThl OCBOEHHUs Kypca «OO0Ias U HEOpraHWYecKas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUYECKON COCTABJISIIOIIEH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SBJICHUHN MPUPOBI, B POPMUPOBAHUU
MBIIUICHUS. U KYJBTYPhI JIMYHOCTU, €€ (YHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUS TPAKTUYECKUX 3a7ad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOJHOU CPEJIE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUHN, KOTOpask BKIOYACT: OCHOBOIOJIATar0IUe
HOHATHSA (XMMHUYECKUH DJIEMEHT, aToM, H30TOm, S-, P-, d- BJIeKTpOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYEcKas CBA3b (KOBaJICHTHas,
MOHHAs, METaJUIM4YeCKasi, BOJOPOIHAS), KPUCTAINYECKAS PEIIETKA, TUIbl XUMUUYECKUX
peaKiuii, pacTBOp, AJIEKTPOJIUTHI, HEINEKTPOJIMUTHI, ANEKTPOJIUTHUYECKAS IUCCOLUALINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW pEaKIUH, XHUMHYECKOE
PaBHOBECHUE); TEOPUM M 3aKOHBI (T€OopUs DBJIEKTPOJUTUYECKOW IHCCOLIMALUU,
nepuoanyeckuii 3akod JI. M. MenpaeneeBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMs W TPEBPAIICHUS SHEPIUU MPU XUMHUUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKalUe B OCHOBE
MOHUMAaHUSI TPUYUHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBICHUN, (HaKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUHU U 0€30MMaCHOM MCIIOIb30BAHUN BaKHEHIIINX
HEOPTaHUYECKUX BEIICCTB B OBITY M MPAKTUIECKOU JIEATETLHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE TMPHU3HAKU  TOHSITHH,
YCTaHaBIIMBaTh UX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOUIME TOHATUSA MU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIlCHUMH;

chOpPMHPOBAHHOCTh YMEHUW HCIOJIB30BATh XUMHUYECKYIO CHMBOJHUKY IS
cocTaBieHuss GOpMyJl BEHIECTB U YPAaBHEHUI XUMUUYECKUX PEaKIHMil, CHCTEMAaTHYECKYIO
nomenknatypy (IUPAC) u TpuBHManbHblE Ha3BaHWSA OTIEIBHBIX HEOPTAHHMYECKHUX
BellecTB (yrapHblii ra3, YIVIGKMCIBIM Tra3, amMMuak, raméHasi W3BeCTb, HeraméHas
U3BECTh, MUThEBAS COJIa, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUH OMNPEACNSITh BAJICHTHOCTh U CTENEHb OKHUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOWU CBS3U
(koBaJeHTHAsl, WOHHAs, METaJUIMYecKas, BOJIOPOJIHAs) B  COCJUWHEHMSX, THUI



KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELECTBA (aTOMHAas, MOJEKYJspHas, UOHHAs,
METaJUTMYECKasi), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BELIECTB IO HMX COCTAaBy K ONpPENENEHHOMY Kiaccy/Tpynne COeAuHEHUN (IpocTbie
BELIECTBA — METa/NIbl MU HEMETabl, OKCHJIbl, OCHOBAaHMS, KHUCJIOThI, aM(OoTepHbIE
TUAPOKCHUBI, COJH);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATh CMBICH Mepuoanyeckoro 3akona J[. WM.
MenneneeBa M JE€MOHCTPUPOBATH €ro CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(OpPMHPOBAHHOCTh YMEHHMHM XapakTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX DdJeMeHTOB 1—4 mnepuonoB Ilepuoandeckoil CcuUCTEMbl XUMHUYECKUX
anemeHToB [I. . MennesneeBa, HCIONB3Ysl MOHITUS «S-, P-, d-3JIEKTpOHHBIC OpOUTATINY,
«QHEPreTHUYECKHe YPOBHH», OOBACHATH 3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M HUX COCAMHEHMH MO nepuonam u rpynmnam llepuonnueckoit
cucTtemMbl Xumudeckux snemeHToB 1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHME XUMUUYECKHUE
CBOMCTBA  HEOPraHMYECKUMX  BEIIECTB  pPA3JUYHBbIX  KJIacCOB,  INOATBEPXKAAaTh
CYILIECTBOBAHHE T'€HETUYECKON CBA3M MEKJY HEOPraHWYECKUMH BEIIECTBAMH C
MOMOIIBI0 YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIN;

cOpPMHPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHYECKHE PEAKIHUH IO
pPa3TUYHBIM MpU3HAKaM (YUCITY U COCTABY PEarupyrolluX BEIIeCTB, TEIUIOBOMY dhdeKTy
peakluy, W3MEHEHUIO CTENEHEeW OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTH pEeaKIlnH,
YYacTHIO KaTalu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABISITh YPABHEHUS PEAKIUN Pa3IMYHBIX THIIOB,
MIOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEaKIIUii HOHHOTO 0OMEHa, yUYUTHIBAs YCIOBUS, MPU
KOTOPBIX 3TH PEaKIUH UAYT J0 KOHLA;

chOpPMHPOBAHHOCT, ~ YMEHUH  MPOBOJAWTH  PEAKIUH,  MOATBEP>KIAIOINE
KaueCTBEHHBII COCTaB PAa3JUYHbIX HEOPTaHMYECKHX BEILECTB, PACIO3HABATh OMNBITHBIM
IMyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb OKHCIIUTENBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIIMI MOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3THUX
pEeaKLHnii;

c(hOpPMHUPOBAHHOCTh yMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUH
peakuu OT PA3NUYHBIX (HDaKTOPOB; XapaKTep CMEIICHHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TPOIECCHI, JeKAIINEe B
OCHOBE MPOMBIIUICHHOIO TIOJIYYEHUSI CEpPHOM KHUCIOTHI, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTbH MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U IKOJIOTUYECKUX
npo0JieMax XMMHUYECKOT0 MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUUCICHHUS C UCIOIB30BAHUEM MOHSITHUS
«MaccoBas J0Jid BEIleCTBa B paCTBOPE», OOBEMHBIX OTHOIICHUHN ra30B MPU XUMUUYECKUX
peaKkIusixX, Macchl BEUIECTBA WK O0OBEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,



Macce Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIECTB, TEIIOBOTO 3 dekTa
peaKkIluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh yMEHUN COOJIONATh TMpaBUjia TMOJb30BAHUA XUMHUUYECKOU
MOCYy1I0M 1 J1a00paTOpHBIM 000PYIOBAHUEM, a TAKXKe MpaBuiIa oOpalleHusl C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMU IO BHITOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BHITIOJHATH XUMUUECKUN HKCTICPUMEHT
(pa3nokeHue MepoKcHua BOJAOPOa B MPUCYTCTBUM KaTalu3aTropa, ONpPEAeICHUE CpPeJIbl
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3IMUHBIX
(hakTOpOB Ha CKOPOCTh XUMUUYECKOM peakinuy, peakiiMi HOHHOTO 0OMEHa, KaUYeCTBEHHBIC
peakiuu Ha cyib(dar-, kKapOoHAT- U XJOPUJ-AaHUOHBI, HA KaTHOH aMMOHWUS, PCIICHHE
AKCTIEPUMEHTAIBHBIX 3aJ1au mo TemaM «Metauib» u «HemeTamb») B COOTBETCTBUHU C
npaBUjaMU TEXHUKHU O€30MacHOCTH TMpHU OOpalieHUuH ¢ BEIIECTBAMH M J1aOOPATOPHBIM
000py/I0BaHUEM, TPEACTABISATH PE3yJbTaThl XUMUUECKOTO OJKCIepuMeHTa B Gdopme
3alUCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUNA U (POPMYIHUPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB,;

chOpPMUPOBAHHOCTh ~ yYMEHUW  KPUTUUYECKH  aQHAJIM3UPOBATh  XUMHUUYECKYIO
uHDopMalMIO, TOJIYy4aeMYH M3  pa3HbIX HCTOYHHUKOB (CpeJCTBa  MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUila SKOJIOTUYECKU LEJIECO00Pa3HOTO
NOBE/ICHUS B OBITY M TPYAOBOU JESATEIBHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’)Karoulel MPUPOJHON Cpellbl, OCO3HAaBaTh OMACHOCTb BO3ICHCTBHUS HA JKHUBBIC
OpraHU3Mbl OINpENETIEHHBIX BEUIECTB, MOHMMAas cMblca nokaszatens IIJIK, moscHsaTe Ha
npUMepax CHocoObl YMEHBIIEHUS W MPEeAOTBpAICHUS WX BPEIHOTO BO3JICUCTBHS Ha
OpraHu3M YEJIOBEKa;

UIsE  O0y4aromuXCcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI:  YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUTSL CJIETIBIX M CIa0OBUIANIUX OOYYAIOIIMXCS: YMEHHUE HCIOIB30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

KoangecTBo yacoB

Ne n/mt HanMeHOBaHMe Pa3/IeJiOB U TeM MPOrpaMMbl Kontpon | Mpaxrn| OJICKTPOHHLIE (i POBLIE)
Bcero |pHBIE YecKue o0pa3oBaTe/bHBIE PeCYpPChI
padoThI padoThI
Pa3nes 1. TeopeTruyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
11 [Ipeamer oprann4eckoi XuMuM. Teopust CTPOEHUsI OPraHUYECKUX COCAMHEHUI 3 https://lesson.edu.ru/04/10
A. M. byrnepoBa
Hroro mo pazueny 3
Paznen 2. YriaeBogopoabl
2.1 [IpenenbHbIE yraeBoaOpOABI — aJIKAHBI 2 https://lesson.edu.ru/04/10
2.2 HenpenenbHbie yriaeBoI0POIbl: AIKEHBI, ATKATUEHBI, aJTKHHbBI 6 1 https://lesson.edu.ru/04/10
2.3 ApomaTHYEeCKHE YTIEBOI0POIbI 2 https://lesson.edu.ru/04/10
24 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTKa 3 1 https://lesson.edu.ru/04/10
Hroro mo pazgeny 13
Pa3znen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon 3 https://lesson.edu.ru/04/10
3.2 Anwaerunel. KapooHnoBbie kucioThl. ClioskHBIC d(DUPHI 7 1 https://lesson.edu.ru/04/10
3.3 VYrneBoasl 1 https://lesson.edu.ru/04/10
Utoro no pazneny 13
Pa3znea 4. A3oTconepskanye oprannyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 https://lesson.edu.ru/04/10
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsipHbIe COeIMHEHUA
5.1 IInactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 2



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KVIACC

KoaunuyecTBo yacoB

Kontp DJIEKTPOHHBIE
Ne i/ HaunmeHnoBanue pasaejioB ¥ TeM NIPOrpaMMbl OJIBHbL Tpakrn (unpposere)
Bcero e yecKHne odpa3oBaTejibHbIE
padot padoThbI pecypchl
bl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [leproauueckuii 3aK0H U
1.1 [Tepuonnueckas cucteMa XuMH4ecKux anemeHToB Jl. W. 3 https://lesson.edu.ru/04/11
MenneneeBa
1.2 Ctpoenue BemniectBa. MHOTOOOpasue BEIIECTB https://lesson.edu.ru/04/11
1.3 XHUMHUYECKUE PEAKITUU 1 1 https://lesson.edu.ru/04/11
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertaibl https://lesson.edu.ru/04/11
2.2 Hemeranmsi 9 1 https://lesson.edu.ru/04/11
2.3 CBs13b HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB 2 https://lesson.edu.ru/04/11
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHUS U )KU3HB 4 https://lesson.edu.ru/04/11
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11




