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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o XMMHM Ha YpOBHE CpeHEro odIiero oopa3oBanus pazpadorana Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 oOpaszoBanuu B Poccuiickoit denepanun», TpeOOBaHUI K pe3ynbTaTaM OCBOEHHs (elepanbHOM 00pa3oBaTeNbHON MPOrpPaMMBbl CPEIHErO
obmero o6pazoBanuss (POII COO), npencraBieHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM oOpaszoBaTesnibHOM craHgapre COO, ¢ yuérom
Konnenmun npenogaBanus yaeOHOTO npeaMera « XuMus» B 00pa3oBaTesbHBIX opranu3anusx Poccuiickoit denepariuu, pealin3yomnux OCHOBHBIC
o0pa3oBaTelibHbIE TPOTrPAMMBbI, 1 OCHOBHBIX MoJIokeHUN «CTpareruu pa3Butus Bocriutanus B Poccuiickoit ®denepanuu Ha nepuof 1o 2025 roga»
(Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabOTKe MpOrpaMMbl MO XHMHHU, K OMPEACIICHUIO OOIIeH cTpaTeruu OOYYCHHs, BOCIUTAHHS W Pa3BUTHUS
oOydJarormxcsi cpencTBamu ydeoHoro mpenmera «Xumus» mig 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIENITYyaJbHBIC TMOJOKEHUS
dI'OC COO o B3aMO00YCIOBICHHOCTH 1IeNIeH, ColepKaHMsl, Pe3yJIbTaTOB O0yUYeHHsI ¥ TpeOOBAaHUM K YPOBHIO MTOJITOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, MOJTY4aeMOE€ BBITYCKHHKAMH 00IIe00pa30BaTeIbHOW OpraHU3aIiM, SBISETCS HEOTHEMJIEMOM YacThl0 X
oOpa3oBaHHOCTH. OHO CIIY’KUT 3aBEpIIAIOIIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH,
NPUCYLINX LEJOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHMsA. OTH IIEHHOCTH KacaroTcs IIO3HAHUS 3aKOHOB MPUPOABI, (HOpMUpPOBaHUS
MHUPOBO33pEHHUS U OOIIEH KyJIbTyphbl YEJIOBEKa, a TaKKe 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO U MPHUPOAHOM Cpeje.
Peanuzyercs xummuueckoe oOpazoBaHre 00OydaroIIMXCsl HA YPOBHE CPEAHEro 00IIero oopa3oBaHusl CPelCTBAMU Y4eOHOTO MpeaMeTa «XUMUs»,
COJICpKaHWE U TIOCTPOCHHE KOTOPOTO OMNpEAENCHbl B MPOTrpaMMe MO XMMHUHU C YYETOM CIEHU(PHUKU HAYKH XUMUH, €€ 3HAYCHHS B MO3HAHUU
MPUPOJIBI U B MaTE€pPHAJIbHOM KH3HU 00ILECTBa, a TakXke ¢ Y4ETOM OOIIMX Ieled M MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE
CUCTEeMBI cpefiHero obiiero odpazoBanus B Poccuiickoit deneparuu.

XuMHsL Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WMIPaeT OcoOyr0 polib B COBPEMEHHOW NMBWJIM3AIMM, B CO3AaHUM HOBOH 0a3bl
MaTepuaabHOM KyabTypbl. OHa BHOCHT CBOM BKiag B (OpPMHUpPOBAHHME PALMOHAIBLHOTO HAYYHOTO MBILIUIEHHS, B CO3JaHUE LEJIOCTHOTO
NpPEJCTaBICHUA 00 OKpY)KalolleM MHpEe KaK O €IMHCTBE MPHUPOJbl U 4YelloBeKa, KOTopoe (OpMUpPYETCs B XMMHM HAa OCHOBE MOHUMAaHHUS
BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXK/Y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH OOJIACTSIMH
MIPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C APYTUMH €CTECTBEHHBIMU HAayKaMM, XMMHUS CTajla HEOTHEMJIEMOW YacThIO MHPOBOI KYJIbTYpPbI, HEOOXOIUMBIM
YCIIOBUEM YCIIEIIHOTO TpPyAa M KM3HU Kaxaoro ujeHa obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3MJATesbHas, KaK Hayka BBICOKHX
TEXHOJIOTUI HaIlpaBlieHa Ha PEeLIeHHE TJI00aNbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, YHEPIeTHMUECKOW, MHILIEBOH,
HKOJIOTHYECKOI 0e30MacHOCTH U OXPaHBI 3J0OPOBbS.

B cootBeTcTBHMM ¢ OOmMUMHU TIEISIMU W TPUHIUMIIAMHA CpeAHEro obiiero obpa3oBaHus conuepxanHue npeamera «Xumus» (10—11 xmaccsr,
0a30BbIif ypOBEHb H3YYEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYpPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOTUMYI UM s



BBIPa0OTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIFOUEHUS B )KU3HDb COIIMYMa, MPOJI0JKEHUST 00pa30BaHUs B Pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsomuMu npeaMera «XuMHUs» SIBISIOTCS 0a30BbIe Kypchl — «Opranuueckas xumus» U «OOImas U HEOpraHWYecKas XUMHS,
OCHOBHBIM KOMITOHEHTOM COJEPKaHUs KOTOPBIX SIBISIIOTCS. OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUI MO HEOPraHMYECKOH XMMHHU (C BKJIIOUYEHHUEM
3HaHUM U3 OOIEed XUMHUHU) M OpraHudeckoil xumuu. POpMHUpPOBAHME JAHHOM CUCTEMbl 3HAHUW TPU HM3YUYCHHH MpeaMeTra 00ecreurBacT
BO3MO>XHOCTh PACCMOTPEHUS BCEr0 MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUIl XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumus» 1 «OO0m1as 1 HeopraHudeckass XuMush» copMHUpoBaHa B MPOrpaMMe Mo XUMUU
Ha OCHOBE CHCTEMHOTO TOAXOJa K M3YyYeHHI0 y4eOHOro mMartepuana u oOyCJOBJIEHAa HCTOPHYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWW Ha
ONpeleNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOH TEOpUU
CTPOEHHUSI OPraHMUYECKUX COCIMHEHMI, a TAKKE Ha YPOBHE CTEPEOXUMMUECKUX U JIEKTPOHHBIX MPEICTABICHHUIN O cTpoeHuu BemiecTB. CBeaeHUs
00 M3y4aeMbIX B Kypce BellecTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHui. B kypce
OpPraHMYECKON XMMHHU TONYYalOT Pa3BUTHE CPOPMUPOBAHHBIE Ha YPOBHE OCHOBHOI'O O0IEro 0Opa3oBaHHUs MEepPBOHAYATIBHBIC MPEICTABICHUS O
XUMHYECKOH CBSI3H, KIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOCHUS, O XUMUICCKON PEAKITHH.

[lon HOBBIM yrjoMm 3peHUs B IpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBAETCs H3yYEHHBbIH Ha ypOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHUs TEOPETUUECKUN MaTepHal U (paKTOIOTUYECKUE CBEACHH O BEIECTBAX U XMMHUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
¥ HEOpraHW4YecKasi XUMUs» 00yJaroIuMCs TIPEIOCTaBIISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE NIEPUOIMIECKOT0 3aKOHA C O0IIETEOPETUICCKHUX H
METOJIOJIOTMYECKUX TMO3UIUN, TIIyOXe MOHATh HUCTOPHUYECKOe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromiei 10 OOBACHSAOIEH U
MIPOTHO3UP YIOLLEH.

Ennnas cuctema 3HaHMII O BaKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKLHUSIX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSAX MpOTEeKaHus JomnojHgercs B Kypcax 10 m 11 KiaccoB »3ieMEHTaMH COJEpKAHMS, HMEIIUMHU
KYJIbTYpPOJIOTHYECKUN U TIPUKIIATHON XapaKTep. ITU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C IPYTUMHU HayKaMH, PaCKphIBAIOT
e€ poJIb B MO3HABATEILHOM M MPAKTUUECKON eATEIbHOCTH YeIOBeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 00IacTu
TEOpUU U MPAKTUYECKUX MPUIOKECHUH XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax,
CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMAIMIO M MPUMEHATH €€ JUIsl MOMOJHEHUs] 3HAHWM, PelICHUsS WHTEIIEKTYalbHBIX U
AKCIIEPUMEHTANBHBIX HCCJIEIOBAaTENbCKUX 3adad. B 1menom coxpep:kanue ydyeOHOro mnpeaMera «XUMHS» JaHHOTO YPOBHS H3y4YEHHUS
OPUEHTHPOBAaHO Ha (OPMHUPOBAHHE Yy OOYYAIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JUIsi TOHUMaHHs (UIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €JUHCTBO HEOPraHMYECKOr0 W OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM M CTPOCHHEM,
MO3HABAEMOCTh TMPUPOAHBIX SABJICHUNH NYTEM OHKCHEPUMEHTAa W PELICHUS MNPOTHBOPEUYMH MEXAY HOBBIMH (paKTaMU U TEOPETHYECKUMU
MPEANOChIIKAMHU, OCO3HAHWE POJU XMMHU B PEIICHUHM JKOJOTUYECKUX MPOOIeM, a Takke MpodiieM COEpeKeHHUs IHEPreTHYECKUX PECYpPCOB,
CBIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.



B mnnane pemieHus 3amay BOCIUTAHUS, PA3BUTHUS U COIMANM3ALMK OOY4YaIOUIUXCS TMPUHATHIE MPOrpaMMON IO XUMHH IOAXOABI K
OTIPEICIICHUIO COJICPKAHUS M TIOCTPOSHUS IIpeIMeTa IPeIyCMaTPUBAIOT (POPMHUPOBAHKUE YHUBEPCAIBHBIX YUCOHBIX JICUCTBUIN, UMEIOIUX 0a30Boe
3HAQYCHHE IS DPA3JUYHBIX BHJIOB JESITEIBHOCTH: pEIICHUs MpoOsieM, TOWCKa, aHaim3a U o0paboTku wHGOpMAIMK, HEOOXOJIUMBIX JIJIS
MPUOOPETEHUS OMbITa MPAKTUIECKON U UCCIIEIOBATEIBCKOM IeATEIHbHOCTH, 3aHIMAIOIIEeH BaXXKHOE MECTO B MTO3HAHUU XUMUHU.

B mpakTuke npenoaaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHus, Tak U Ha YPOBHE Cpe/iHEro odmiero o0pa3oBanusi, Ipu
OTIpEe/ICNICHUN COJEPKATEIbHON XapaKTEepUCTUKU IeNleld M3y4eHHs NpeIMeTa HaIpaBIIeHHEM IEepBOCTETIEHHON 3HAYUMOCTH TPaJAUIIMOHHO
npu3HaéTcsl (OPMUPOBAHME OCHOB XMMHUYECKOW HAayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM JEATEIHHOCTH YelOBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOAMYECKON TOUYKH 3PCHHS TAKOW IMOIXOJ K ONPEICIICHUIO IeNIeH U3YdeHUs MpeaMeTa
SIBJIIETCS BIIOJIHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIIaBHBIMU HEISIMH U3YYeHUS IpeaMeTa «XuMmus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIFOTCS:

¢ (opmupoBaHUE CUCTEMbl XMMUYECKUX 3HAHUHN KaK BaKHEHIIEH COCTAaBIISIIONICH eCTeCTBEHHO-HaYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOM
TIeKAT KITFOYEBBIE MOHITHS, (yHIaMEHTAIbHbIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M MOHMMAHUE CYIIHOCTH
JOCTYTHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuEe W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKHX DPEAKIMi, HEOOXOTUMBIX s
MPUOOPETEHUsT YMEHUH OPUEHTUPOBATHCS B MHUPE BEIISCTB M XMUMHYECKUX SBICHUH, UMEIONINX MECTO B MPHUPOJE, B MPAKTHYSCKON U
MTOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHUHU U CIIOCOOOB NIE€ATEIbHOCTH, CBSI3aHHBIX C HAONIO/IEHHEM U OOBSICHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0IEHHEM
MpaBHI 0€30MacHOr0 00paIleHus C BeIIeCTBAMHU.

Hapsiny ¢ aTumMm, cojepkaTellbHas XapaKTepUCTHKAa IeJied W 3aJa4 W3YYeHUs MpeJMeTa B MporpaMMe MO0 XUMHUHM YTOYHEHa H
CKOPpPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHUCTEME CpelHero obmiero oOpa3zoBanusi. CeroiHs B MpENoJlaBaHUU XUMUU B
OoJbIlel cTereHn OTAAETCs MPEIMOUYTEHUE MTPAKTHIECKOW KOMIIOHEHTE COJIepKaHus 00y4YeHUs, OPUCHTHPOBAHHON HA MOJATOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHON OpTaHU3aIliy, BIAACIONIET0 He HA0OPOM 3HAHWHU, a (DYHKIIMOHAIILHOW IPaMOTHOCTBIO, TO €CTh CIOCOOaMU W YMEHUSIMHU
aKTUBHOTO MOJYYEeHHS 3HAHUHM U IPUMEHEHHUS UX B PEaIbHOM JKU3HU JUISL PEIICHUS TPAKTHUECKUX 3a]1a4.

B cBs13u ¢ 3TUM NpU U3ydeHUU TpeaMeTa « XUMUs» TOMUHHUPYIOIIee 3HaUCHUE TPUOOPETAIOT TaKUe e U 3a/1a4H, KaK:

ajanTanus OOyYaroIIMXCs K YCJIOBHSM JWHAMHYHO DPAa3BUBAOIIETOCS MHPa, (OPMHpOBAHME HHTEIUICKTYaJbHO PAa3BUTOW JIMYHOCTH,
rOTOBOM K caM0OOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECCTBAMH U UX IPUMCHCHHEM;

dbopMupoBaHue y 0OydarolUXCsl KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMIT), UMEIOUIMX YHHUBEPCAIbHOE 3HAUYEHUE JJISI Pa3IMYHbIX
BUJIOB JICATEIILHOCTH: PEIICHUs MPo0JieM, IOUCKa, aHAJIn3a U 00paboTKU MHPOPMALIUU, HEOOXOIUMBIX JIJIs1 IPUOOPETEHUS OIbITA NEATEILHOCTH,



KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHUH, a TaKXkKe AJs OLEHKU C MO3UIMI 3KOJIOTHYECKOM Oe30MacHOCTH XapakTepa BIUSHUS
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTaHM3M YEJIOBEKa M MPUPOIHYIO CPEILY;

pa3BHTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX CIOCOOHOCTEH OOYYAFOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO
MpHOOpeTaTh HOBBIC 3HAHMS MO XUMHUH B COOTBETCTBHHM C >KU3HEHHBIMHU MOTPEOHOCTSIMH, HCIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUH JIJIsl TIOUCKA U aHAJIW3a Y4eOHOW U HAyIHO-TIOMYJISIPHON HH(pOpMAIIH XUMUYIECKOTO COICPIKAHHS,

dbopMUpOoBaHME U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS, Ha0II0aTeIbHOCTH, COOPaHHOCTH,
aKKYpaTHOCTH, KOTOpPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTUYCCKOW HAIPABICHHOCTH XUMUH, €€ BAXKHON POJIM B PEHICHUH TII00ATBHBIX
npo0sieM palMoOHAIBHOIO MPUPOIONOIb30BAHMS, MOMOIHEHUS SHEPTETUYECKUX PECYPCOB M COXpPAHEHUS MPUPOJHOTO PaBHOBECHS, OCO3HAHMS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJE U CBOEMY 3[0POBBIO, & TAKXKE MPHUOOPETEHHUsI OMBITA MCIOIB30BAaHUS MONYUYECHHBIX 3HAHUN
JUISL IPUHSTHS TPAMOTHBIX PEUICHUH B CUTYallUsAX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yyeOHOM 1u1aHe cpegHero oluiero oopa3zoBaHus yueOHBIN MpeaMeT «XUMUs», U3ydaeMblil Ha 6a30BOM YPOBHE, SIBIISIETCS 0053aTEIbHBIM
y4€OHBIM MTPEIMETOM.

OO6miee yuciIo 4acoB, OTBEAEHHBIX Ui M3YYCHHUS XMMHUH, HA 0a30BOM YpOBHE cpeaHero olmiero oOpazoBanusi, cocTtaBiseTr 68 gacos: B 10
knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezento).



COIAEPXAHME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBBI OPraHU4eCKOi XUMHUH

IIpenMer opraHM4eCcKOl XMMHUM: €€ BOSHUKHOBEHNUE, PA3BUTUE U 3HAUEHUE B MTOJIyYEHNUU HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus
opranudeckux coequHeHnii A. M. ByrtnepoBa, e€ ocHoBHbIE TOJOXeHUs. CTPyKTypHBIE (OPMYIBI OpPraHMYECKUX BEIIECTB. | OMOIOrHs,
n3oMepus. XUMHUYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX — OJAMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBnenne o KiaccU(UKAMK OPraHMYECKHX BemlecTB. HOMEHKIaTypa OpPraHMYeCKHX COCIUHEHHUH (CHCTeMaTHuYecKas) W
TPUBHAJIbHBIE HA3BAHUS BAXKHEHUIIUX MPEICTABUTEIIEH KIIACCOB OPraHNYECKHUX BEIECTB.

DKclepUMEHTaIbHbBIE METO/bl M3YYEHHUS BEIIeCTB M MX IMPEeBpallleHHi: O3HaKOMJIEHME C oOOpa3llaMH OpraHUYeCKHUX BEUIECTB U
MaTepuallaMd Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAONIOJICHHE M ONMUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB II0
MIPEBPALICHUI0 OPIraHUYECKUX BELECTB MPU HAarpeBaHuu (IJIaBieHue, O0yrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psal. MeTaH U 3TaH — NpOCTEHIINE MPEICTaBUTENN aIKAHOB: (PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKky 3aMEIICHUS U TOPEHHUs ), HAXOXKJCHUE B PUPOJE, MTOTyYEHUE U IPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psl. DTHIEH M NPONUIEH — MPOCTEUIIHME IMPEICTaBUTENM aJKEHOB: (PU3MUECKUE U
XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHNUS, TAIOTEHUPOBAHNUS, THPATALIUU, OKUCIICHHS U MOJIMMEPHU3aIUH ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oytaguen-1,3 u MmetunOyTtanuen-1,3: crpoeHue, BaXHEHIIMEe XUMUYECKHE CBOMCTBA (peakius noaumepusanun). [lomyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHUH psll. AIICTHIICH — MIPOCTEUININN TTPEACTABUTEh AIKHHOB: COCTaB, CTPOCHHE,
¢du3nuecKkre 1 XUMHUYECKUE CBOICTBA (peakuy I'UIpUPOBaHUs, FaJIOr€HUPOBAHMS, TUAPATALIUY, TOPEHHS), TOJIyYeHHE U IPUMEHEHUE.

Apensl. benzon: cocras, crpoeHue, (pusnyeckrne M XMMHUYECKHE CBOWCTBA (peakiMM TajJOreHUPOBAHHS W HUTPOBAHMSA), MOJYYCHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Guaudeckue u Xumudeckue coUcmea (peakyuu 2aio2eHUpo8aHus U HUMpPOBAHUs), NoJydeHue U
npumenenue. TOKCUUHOCTb apeHOB. I 'eHeTHUeCKas CBsI3b MEXKY YIJIEBOAOPOJAaMU, IPUHAIEKAMMY K Pa3JIMYHBIM KJIaccaM.

[IpuposHble MCTOYHMKHM YIiIeBOAOpoJoB. llpuponnsiii ra3 um nomyrtHble HedTsHble ra3sl. Hedth u e€ mnpoucxoxaeHue. CrocoObl
nepepaboTKM HePTH: MEeperoHKa, KPeKUHI (TepMHUYECKUi, KaTaluTUueckui), muponu3. IIpoaykTel mepepa®oTku He(TH, UX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yToJib ¥ MPOAYKTHI €ro NepepadoTKH.



DKCIepUMEHTaIbHBIE METOJbl M3YyYeHHs BEIIECTB M HMX TMPEBpAICHUN: O3HAKOMJIEHHE C OOpaslaMH IJIacTMAcC, KaydyKOB M PE3HHBI,
kotekiuu «HedTb» u «Yronby», MOIETUPOBAHUE MOJECKYJ YTIEBOJOPOJOB W TalOTSHONPOU3BOMHBIX, MPOBEJACHUE MPAKTHYECKOW pPaOOTHI:
MOJyYEHHE ITUICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHbie 3agaun.

BbruncneHuss mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEHIECTBA WIIM MPOAYKTA PEAKIUU II0
M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoaconep:xamye oprannyeckue coeHeHHs

[IpenenpHBIE OMHOATOMHBIC CHHPTHL. METaHON W ITAHOJN: CTPOCHHE, (PU3UYECKHE M XHMHYECKHE CBOHCTBA (pEaKIWH C AKTHBHBIMHU
MeTaJjlaMH, TaJJor€HOBOZ0pOJIaMu, TOpeHne), mpuMeHeHne. BogopoiHbie cBs3U Mex Ay MoJieKylaMu criupToB. JleiicTBie MeTaHOIa U 3TaHOJIa Ha
OpraHHU3M YeJIOBEKa.

MHoroaroMHble CIIUPTHL. DTUIECHTIIMKONb U TJIMLEPHH: CTPOCHHE, PU3NUYECKUE U XMMHUECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIETOYHBIMU
MeTaJJlaMH, Ka4eCTBEHHAsl PeaKI[is Ha MHOTOaTOMHBIEe criupThl). JleiicTBre Ha opranu3m uenoBeka. [I[puMeHeHne ruiepiuHa U dTHISHTTUKOJS.

®eHoI: CTpOEHUE MOJICKYIIBI, PU3NUYECKHE U XUMHUUECKUe cBOMCTBA. TokcnyHOCTh (eHoma. [Ipumenenne gpenona.

Anbneruapl U xemownvl. DopManbaeruj, aueTalbIerul: CTpoeHue, (U3MUecKHe M XHUMUYECKHEe CBOMCTBa (peaklMH OKHUCIEHUS U
BOCCTaHOBJICHUS, KAUECTBEHHBIEC PEAKIIMH), TOJIyUeHHUE U TIPUMEHEHUE.

OMHOOCHOBHEBIC MPEACIIbHBIC KapOOHOBEIC KUCIOTH. MypaBbHHASI M YKCYCHASI KUCJIOTBI: CTPOSHUE, (PU3NICCKUE M XUMUYECKHE CBOWCTBA
(cBoiicTBa, oOmMe JUId Kilacca KHUCIIOT, peakuus 3Tepudukanuu), moiaydeHue u npumMeHeHue. CrTeapuHOBass M OJICMHOBAs KHUCJIOTHI Kak
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIOT. MbIla KaK COJIM BBICITUX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JEHCTBHE.

Crnoxuble 3pHUphl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MIponu3 ciaokHBIX 3¢upoB. Kupsel. ['maponu3s xupos. [IpuMeHeHHe XKUPOB.
buonoruueckas poib )KUPOB.

VYTrneBoabl: cOCTaB, KIacCHU(pUKAIUA YTIEBOJOB (MOHO-, JU- M TOJMUCaXapuibl). [ TI0KO3a — MPOCTEHITUN MOHOCaxapui: OCOOSHHOCTH
CTPOCHHUS MOJICKYJbI, (PU3NUECKHe M XMMHYECKHE CBOWCTBa (B3ammojencTBue ¢ rumapokcugaoMm meau(ll), okucienne aMMHaYHBIM PacTBOPOM
okcuaa cepedpa(l), BocctanoBieHue, OpoxkeHHe TIIOKO3bl), HAXOXKIECHUE B IPUPOJIE, IPUMEHEeHHe, Ononorudeckas poib. Dotocunte3. OpykTos3a
KaK U30Mep TIFOKO3BI.

Kpaxman u nemirono3a kak npupojHbie noaumepsl. CTpoeHHe KpaxMana U LHesuTioao3bl. Ou3ndeckre 1 XMMHUYECKHe CBOMCTBa Kpaxmana
(TMaponK3, KAaYeCTBEHHAs PEAKITUS C HOIOM).

DKCTIepUMEHTAIBHBIC METOJIbI W3YUCHHUsS BEIIECTB M WX NPEBPAIICHHIA: TPOBEACHHWE, HAOIIOJACHHE W ONKMCAHHE JIEMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKLIMU OJHOATOMHBIX CIIUPTOB (OKHUCIIeHHEe 3TaHojda okcuaoMm meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3aumoneiictBue raunepuna ¢ ruapokcunom menu(ll)), anpaernnoB (oKuciaeHHEe aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u rumpokcumom
menu(ll), B3anmoielicTBre Kpaxmalia ¢ H0I0M), IPOBEICHUE MPAKTUUECKOW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.



Pacuérnble 3amaumn.

BbruncneHuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEHIECTBA WIIM MPOAYKTA PEaKIUU I10
M3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO M3 UCXOIHBIX BEIICCTB WIIH MPOTYKTOB PEAKIIHIH ).

A3oTcoaepikaliue OpraHnyecKre COeJMHEHUS.

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHndeckue coequHeHus. Oru3nueckrue 1 XUMHIECKUE CBOMCTBA aMUHOKHCIIOT (HA IPUMEpE TIUIHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuasl.

benku kak TpUpOIHBIE BHICOKOMOIEKYISIpHBIE coenuHeHus. [lepBUdYHas, BTOpUYHAs U TpPETHUYHAS CTPYKTypa OelkoB. XHMHUYECKUE
CBOMCTBa O€JIKOB: THAPOJIN3, ICHATYPAIIHS, KAUECTBEHHBIC PEAKIIUU HA OCIIKH.

DKCrepUMEHTAIbHbIE METOJbl M3Y4YEHMs] BEIIECTB M MX IMpeBpallleHuil: HaOJI0IeHHEe U OMHCaHHE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalrs OSJIKOB MPH HarPeBaHHHU, [[BETHBIC PEAKITUH OEIKOB.

BrbicokoMoieKyJISIpHBIE COeTMHEHUs

OCHOBHBIE TIOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3ALUU,
cpeassisi MoJieKyssipHast Macca. OCHOBHBIE METOJIbI CUHTE3a BHICOKOMOJICKYJISIPHBIX COSAUHEHUN — OJIMMEPHU3AIIUS U TTOJTUKOHICHCALIHS.

DKCrepuMEHTaIbHbIE METOJbl M3y4YeHHUS BELIECTB W HX MPEeBpAILECHUIl: 03HAKOMIIEHHE C OOpa3lamMu HPHUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MexXnpeIMeTHbIX CBsI3el P U3yYeHHH OpraHnndeckoil xumuu B 10 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIB30BaHUE KaK 00IINX
€CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U MOHATUMN, SABJISIOMINXCS CUCTEMHBIMHU JIJIS1 OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SIBICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHWs, aHalu3, CHHTE3, KJIacCH(PUKAINS,
MEePUOANYHOCTD, HAOIIOIEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOACIMPOBAHNUE.

dwusuka: MaTepusi, YHEPTHUs, Macca, aTOM, IJICKTPOH, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BEINYMHBI U €TUHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH,
YTIIEBOJIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TTOPOIbI, MOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorus: NUIIEBble MPOAYKThl, OCHOBBI PAllMOHAIILHOI'O MUTAHUS, MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPENapaThl,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XMMHUU

XuMHuecKkuit aneMeHT. AToM. Sipo aToMa, U30TOIbL. DJIEKTPOHHAsE 000JI0UKa. DHEpreTH4ecKue ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTAIIH,
S-, p-, d- snemenThl. OCOOCHHOCTH PACIIPEIEIICHHS dJICKTPOHOB MO OPOUTAJISIM B aTOMaX JICMEHTOB MEPBBIX YETHIPEX MEPHOMOB. DJICKTPOHHAS
KOH(Urypanus aTOMOB.

Ilepuognuecknii 3akoH u Ilepmonuueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa. CBs3b NEpUOIMYECKOrO 3aKOHA U
[Tepuoanueckoit cucteMbl XuMuyeckux 3neMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM T€OpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPYIIaM U NepuojaM. 3HaueHHEe MePUoINIeCKOro 3aK0Ha
B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHYECKasl CBsI3b. BHIBI XMMHYECKOW CBs3M (KOBaJCHTHAs HEIMOJSIPHAs M IMOJSIPHAS, MOHHAS, METAJUINYECKasi).
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOM XUMHUYECKOW CBSI3W (OOMEHHBIH M JOHOPHO-aKLENTOPHBIH). BongoponHas cBs3b. BajleHTHOCTB.
DneKkTpooTpuaTeabHOCTh. CTeneHb okucaeHus. oHbI: KaTHOHBI M aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [WIBI KPUCTAINIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEILETKH.

[TonsTue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pAaCTBOPBI. MaccoBast 107151 BEIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeanHenuil. HoMmeHknaTypa HeopraHu4eckux BelecTB. | 'eHeTuyeckast CBI3b HEOPraHUYECKUX BEIECTB,
IIPUHAJICKAINX K PA3JIUYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccupukanuss XMMHUUECKUX peaklUil B HEOPraHMYECKOM M OpPraHMYecKOM XUMHH. 3aKOH COXPAaHEHMs MaccChl
BEILECTB, 3aKOH COXPaHEHUs U IIPEBPALLCHHS DHEPIUU IIPU XUMUYECKUX PEAKLIMAX.

CkopocThb peakiuy, e€ 3aBUCUMOCTb OT pa3sInyHbIX (pakTopoB. OOpaTuMbIe peakiuu. XUMHUECKoe paBHOBecue. PakTophl, BIUSIOLINE Ha
cocrosiHue xumudeckoro pasHosecus. [Ipunnun Jle Illatense.

OnexTponutuyeckass aucconanus. CuibHble M cialble AneKTpoiuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHUCIHAs, HEWTpajbHasd,
LIEJI0YHas.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DKcIepUMEHTaIbHBIE METO/bl M3YYEHHUsS BEIIECTB M MX NpeBpalleHHid: AeMoHcTparus Tabmul «llepmomuueckas cucreMa XUMHUYECKHUX
anemeHTOB J[. M. MenaeneeBa», n3ydeHue Mojesell KpUCTANIMUYECKUX PEeIETOK, HAOII0I€HHE U ONMCAaHUE IEMOHCTPALMOHHBIX U J1a00paTOPHBIX
OIIBITOB (Pa3JIo’KEHHUE MEPOKCHIA BOOPOIa B MPUCYTCTBUU KaTaJIn3aTopa, ONpeAeIeHUEe CPeibl pACTBOPOB BEILECTB C TOMOIIBIO YHUBEPCAIHLHOTO
WHANKATOpa, peaklMM HOHHOrO OOMEHa), MPOBEJEHUE NpPaKTUYeCKON paboThl «BnusHue pa3iauuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOMN
peakuum.



Pacuérnnpie 3agaun.

Pacué€Tpl M0 ypaBHEHUSM XMMHUYECKHX PEAKLIHI, B TOM YHCIIE TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM MTOHATHS «MACCOBAsI
JIOJISI BEIIIECTBAY.

Heopranuveckasi xummusi

Hewmerannsl. [lonoxxenne nHemertamwioB B Ilepuoanueckoit cucreme xumudeckux snementoB Jl. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHS
aToMoB. PU3MYECKHE CBOMCTBA HEMETAIIJIOB. AJIJIOTPONHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cephl, pocdopa u yrieponaa).

XUMHYECKHE CBOMCTBA BaKHEUIITNX HEMETAJUIOB (TaJOreHoOB, cepbl, a30Ta, (ocdopa, yriepoaa U KpeMHUS) U UX COCIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKALTUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IpuMeHeHre BaXKHENIITNX HEMETAJJIOB U X COCTMHEHU.

Mertannsl. [lonoxxenune meramnoB B Ilepuoamueckoit cucteme xumudeckux snaemeHToB [I. M. MenneneeBa. OcOOEHHOCTH CTpOCHUS
3JICKTPOHHBIX 000J10UeK aTOMOB MeTauioB. O0mme pusnyeckune cBoicTBa MeTAIIOB. CIIaBhl METAJIIIOB. DJIEKTPOXUMHUYCCKUN PsiJl HAPSHKSHUN
METaJIJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEUINUX METAUIOB (HATpWUM, KaJWid, KaJblIMi, MarHud, aJlOMUHUN, IUHK, XpOM, >KeJie30, MEllb) U HX
COCIMHEHUH.

Ob6mue criocoOb! Moay4eHus MeTasuioB. [IpruMeHeHre MeTaoB B OBITY U TEXHHUKE.

DKCIepUMEHTATbHBIE METO/IbI U3yUEHUS BEIIECTB M X MPEBPAIICHHN: U3yYeHHE KOJUIEKITNN «MeTasulbl U CIUIaBbl», 00pa3i0B HEMETAJUIOB,
pelieHue SKCIEePUMEHTANBHBIX 3a7a4, HAOIIOJACHUE U OMHCAHUE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aUMOJACHCTBHE THIPOKCHIA
AJIOMUHHUS C PACTBOPAMH KUCJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuérHnic 3amaun.

PacuéTbl mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO U3 YYacCTBYIOUIMX B
peaKkiuy BEIIeCTB, Pacu€Thl MacChl (00BEMA, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKITUH, €CITH OJHO U3 BEIIECTB HMEET IPUMECH.

XuMus " :KU3Hb

Ponp xumun B obOecriedeHHH 3KOJOTUYECKOW, YHEPreTHUECKOH U TMHINEBON OE30MacHOCTH, Pa3BUTUU MEAUIHMHBI. [lOHSATHE O HAay4HBIX
MeTOo/aXxX MO3HAHUS BEIIECTB U XUMHUECKUX PEaKITHil.

[IpencraBnenuss 06 0OMMX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO IMOJIYyYEHHUsT BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAKHEWILINE CTPOUTENIbHBbIE MaTepUalibl, KOHCTPYKIIMOHHBIE MAaTepuajbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepHaJIbI I SJICKTPOHUKH, HAHOMATEPHAJIbI, OPTaHUYECKUE U MUHEPAIbHBIE yIOOpEHHUS.

XUMHSI ¥ 3I0POBBE YEIIOBEKA: MpaBUJia MCIIOJIb30BaHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiaa 0€30MacHOr0 MCIOJIb30BAHUS MpEnapaToB
OBITOBOM XMMHH B ITIOBCCAHECBHOM JKM3HH.

MexnpeIMeTHBIE CBSI3H.



Peanu3zanust MexnpeaMeTHBIX CBsI3el MPU U3YUeHUU 001el U HeopraHuyeckoil xumuu B 11 kilacce ocyIiecTBIseTCs Yepe3 UCI0JIb30BaHKe
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUN, TAK W TOHATHUU, SBISIOMUXCS CHCTEMHBIMH JIJISl OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
IHKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TOHSATHS: HAY4HbIH (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIHM3, CHHTE3, KIacCU(pUKAIUSA, MEPUOIUUYHOCTD,
HaAO0JII0/IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, U3MEPCHHE, SIBJICHHE.

®dusuka: mMaTepus, HEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, WM30TOM, PAJMOAKTUBHOCTb, MOJIEKYNa, HHEPreTHUECKUN
yYpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, PU3NIECCKUE BETUYMHBI U SIUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buosnorus: kieTka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- 1 MEKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusi: XUMHYECKass MPOMBIIIEHHOCTh, METAJUIYprusi, MPOU3BOJACTBO CTPOUTEIBHBIX MaTEpPHANIOB, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBAsi MPOMBILIUIEHHOCTb, (hapMalleBTHUECKasi MPOMBIIIIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX IPEnapaToB, IPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHWHN HA BA30OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOEHHUS OOYYaIOIIMMHUCS MPOTPaMM CPEAHEro o0Iero ooOpazoBaHUs
(IMYHOCTHBIM, METANpEeIMETHBIM M INpeAMETHbIM). HayuHo-Meronnueckoil oCHOBOH A pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
MporpaMM CPEIHET0 00IIero 00pa3oBaHMsl SIBISETCS CHCTEMHO-IESITEIHHOCTHBIN TTOIXOI.

B cooTBeTcTBUM € CUCTEMHO-EATENIHOCTHBIM MOJX0/I0M B CTPYKTYpE JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE
cpemHero oomiero 00pa3oBaHMs BBIIEICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYaIOIIMMHUCS POCCUMCKON TPaKAAHCKOW WIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH H
CaMOOTIPE/ICIICHUIO;

HaJM4Yre MOTHUBAIMHN K 00YYCHHIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTH HA OCHOBE KITIOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATUIMil 6a30BOM
HayKI/I XUMUU,

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
MPHUCYIIUMHU [ETOCTHONW CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJINn4Yune HpaBOCO?.HaHI/IS[ BKOHOFH‘ICCKOﬁ KYJ'ILTypBI 158 CHOCO6HOCTI/I CTaBUTH LICJIU U CTpOI/ITI) JKN3HCHHBIC ITJIaHBI.

JIngHOCTHBIE pe3yabTaThl OCBOCHHS TMpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIMHCTBE YYEOHOW M BOCIUTATEIBHOW JCATEILHOCTH B
COOTBETCTBHUH C I‘YMaHI/ICTI/I‘ICCKI/IMI/I, COLII/IOKyJIBTypHBIMI/I, IIYXOBHO-HpaBCTBeHHbIMI/I IICHHOCTSIMHU MU HIACaJIaMU pOCCHfICKOI‘O I‘pa)KI[aHCKOFO
oOmiecTBa, MPUHATHIMA B OOIIECTBE HOpPMaMH M TIpaBUJIAMHU IIOBEJICHHS, CTIOCOOCTBYIOIIMMH IIpOIlecCaM CaMOIIO3HAHUS, CAaMOPA3BUTHUS H
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTU 00 yUYaIOIIHXCS.

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHHS MpEAMETa «XUMHS» OTpakaloT C(HOPMHUPOBAHHOCTH OINbBITA IO3HABATENBHOW W IMPAKTHYECKOU
NEeATETLHOCTH 00YUaIOIINUXCS TI0 peaTU3aliK MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJI€ B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHMSA

OCO3HaHHUs 00YUYaOLIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPABOIOPSAKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOI TBOPUYECKOM NEATENLHOCTH HPU CO3/1aHUHU YUeOHBIX NMPOEKTOB, PEUICHUN Y4EOHBIX W MO3HABATENbHBIX 33]1a4,
BBITIOJITHCHUH XUMUYECKHUX YKCIICPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThl APYTUX IPH aHaldu3e Pa3IndHbIX BUIOB yueOHOU
NEATENBHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIMI0 OT€UYECTBEHHON XUMUHU;

YBaKCHHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MIPAKTHUECKOTO MPUMECHEHHS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHUSI HAYKU €CTh
pe3yabTaT ATUTENbHBIX HAOMI0IEHUH, KPONOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, IOCTOSHHOTO TPy/la YUEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEILHBIX MOTHBOB B MOJYYSHHH M MOCIEAYIOIIEM aHamu3e MH(OpMAIMK O MepeoBhIX JOCTHKEHUSX COBPEMEHHOMN
OTCUYCCTBCHHOM XUMHUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUSMHU, U MPUHUMATh OCO3HAHHBIC PEILEHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHUE M IOCTYNKH CBOUX TOBApHUIIEH C MO3MUIMI HPABCTBEHHBIX W MPaBOBBIX HOPM M OCO3HAHUE
ITOCJIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MMOHMMAHUS IICHHOCTEH 3M0pOoBOro M 0Oe3omacHoro oOpa3a KW3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBCHHOMY
(buznyecKoMy U IICUXUYECKOMY 370POBbIO;

COOTIOICHHSI TPaBUIT 0€30MACHOTO O0pAIIIEHUs C BEIIeCTBAMHU B OBITY, TTOBCETHEBHOM KU3HU U B TPYAOBOM JI€ATEIHHOCTH;

MOHUMaHUS IIEHHOCTH MPABWJI MHIUBUAYAJIHHOTO M KOJUIEKTUBHOTO OE€30MAaCHOTO IMOBEICHUS B CUTYAIMIX, YIPOXKAIOUIUX 30POBBIO U
JKU3HHU JIIOJICH;

OCO3HAHUS MOCJIEICTBUM U HETIPUSATUS BPEJIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpeHUSI);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHUKATUBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON AEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BHUIAX
NEATENBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4YacTHE B PEILICHUH MPAKTUYECKUX 3a/1a4 COLMATbHON HAMpaBIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTUIeCKOMY U3y4eHHIO podeccril pa3IndHOro poja, B TOM YKCII€ HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHH 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOASM TPYyJa U pe3yabTaTaM TPYA0BOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUIYaJbHOM TpaeKTOpHUH oOpa3oBaHusA, Oyaymieil mpodeccuu u peanu3anud COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB C YY€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XHUMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 7K0J1I0rH4YecKOro BOCIMTAHUS:



HKOJIOTMYECKHU 11€71€cO00Pa3HOro OTHOILIEHHSI K PUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIie;

MOHUMAHUS TJI00ATBHOTO XapakTepa SKOJOTHYECKHUX MPOOJIEM, BIUSHUS SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSIHHE MPUPOTHOW H
COIMAIIBHOW CPEJIbL;

OCO3HaHHUS HEOOXOUMOCTH UCTIONB30BAHUS JOCTHKCHUN XUMHHU IS PEIICHUS] BOIPOCOB PAIlMOHATIFHOTO MPUPOIO0NONB30BaAHUS;

AKTUBHOTO HETIPUSTUS JEUCTBUN, MPUHOCAIIUX BpEA OKPYXKAIOMIEH MPUPOJHON cpele, YMEHUs MPOTHO3HPOBATh HEOIArOMpHUsSTHBIC
HKOJIOTMYECKHE MTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATh UX;

HAJIMYUS PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHHUS, JKOJIOTHUYECKON KYIbTYphI, OMbITa NEATEIbHOCTH JKOJOTHYECKOW HAIMpPaBICHHOCTH,
YMCHHSI PYKOBOJICTBOBAThCS WMH B I103HABATEIHHOW, KOMMYHHUKATHBHOW W COIMAILHOW IPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTHBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMo(oOuu;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKY;

MOHMMAaHUA CMEeUU(DUKN XUMUU KaK HayKd, OCO3HAHUS €€ ponu B (POPMHUPOBAHUM PAIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHUU
[[EJIOCTHOTO TPENCTABICHUS 00 OKpYXAIoleM MHpE KaK O €IWHCTBE MPUPOABI M UYEJIOBEKa, B MO3HAHWM TPHUPOIHBIX 3aKOHOMEPHOCTECH U
pelIeHnr IpobiieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

yOEKAEHHOCTH B 0COO0H 3HAUMMOCTH XUMUH JUISI COBPEMEHHOM IUBUIIM3AIMU: B €€ TYMaHUCTHUYECKON HAIMPaBICHHOCTH U Ba)KHOW POJIU B
CO3aHWM HOBOH 0a3bl MaTepUANBHON KYIbTYPHl, PEHICHHH TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS UYEJIOBEUECTBA — CBHIPHEBOMA,
HHEPreTUUECKOM, MUIIEBOM U SKOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHbBI, 00ECIIEUeHUH YCIOBUI YCHEIIHOTO TPYyJa U 3KOJIOTUYECKU
KOM(DOPTHOM KU3HU KaXKAOT0 YieHa O0IIEeCTBa;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH: TIOHMMAHHUS CYINTHOCTH METOJIOB IMO3HAHUS, HUCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIONIb30BaTh TMOJy4aeMble 3HAHUS JJIA aHAIU3a U OOBSICHEHHS SIBICHUN OKPY)KAIOIIETO MUpa M MPOUCXOISAIIUX B HEM W3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKITFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONITUXCS JTAHHBIX C IETBI0 TIOTYICHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIBHO UCIIOB30BAaTh XUMUYECKUE 3HAHUS JJIs pelieHus MpoOJIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UMHTepeca K MO3HAHUIO U HCCIIEI0BATEIbCKON AeSTEIbHOCTH,

TOTOBHOCTH M CTIIOCOOHOCTH K HETPEPHIBHOMY O00Pa30BaHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY TIOJYyYSHHUIO HOBBIX 3HAHHM 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMU;

HMHTEepeca K 0COOEHHOCTSIM TPYyZa B Pa3iNuHbIX chepax mpodhecCUOHATBHON AesITebHOCTH.

METAINPEMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOCHHS yU4EOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMs BKIIOYAOT:



3HaUMMbIC 1JI1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCA MEKIUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIC) OOIICHAYYHBbIC TOHSITHS,
OTpaXKarIlue IEIOCTHOCTh HAYYHOW KApTUHBI MUpa U CHEIU(PUKY METOJOB TO3HAHWS, WUCIOJIB3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus,
BEIIIECTBO, DHEPTHs, SBJICHHE, TMPOIECC, CHCTeMa, HAYYHBIM (akT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAHUE,
HaOJII0/IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYyTHe);

VHHUBEpCallbHbIC y4eOHBbIC JeicTBHs (MMO3HABATENIbHBIC, KOMMYHHUKATHUBHBIC, PETYISATHBHBIC), oOecrednBaronme (GopmMupoBaHue
(YHKIIMOHATIBHON TPAMOTHOCTH U COITMATIbHON KOMIIETEHITUN 00 yJIaroIXCsl;

CIIOCOOHOCTh OOYYAIOIIMXCS MCIOIh30BaTh OCBOCHHBIE MEKIUCITUILIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHHUBEPCAIbHBIE YUeOHBIC
JEUCTBUA B IO3HABATEIbHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeamMeTHbie  pe3yabTaThl OTPAXalOT OBJAJEHUE YHHBEPCAIbHBIMH YYCOHBIMH TI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH U
PEryasTUBHBIMU JEHCTBUSIMM.

OBjaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU MO3HABATEIbHBIMHU J€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHE AeHCTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYaTH3UPOBATEH POOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeAessITh UEIW JEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HX JOCTHUKEHHS, COOTHOCHTH pPE3YJIbTaThl JE€SATEIBHOCTH C
IMOCTaBJICHHBIMU LEIISIMH;

WCIIOJIH30BATh MPU OCBOCHUHU 3HAHUN MPUEMBI TIOTUYECKOTO MBIIIJICHUS — BBIIEISATh XapaKTepHbIC MPU3HAKK MOHITHI U YCTaHABIUBATH MX
B3aUMOCBS3b, UCITOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUS JIJIs1 OOBSICHEHHS OTJCIBHBIX (DAaKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KJIacCU(DUKAIINH BEIIECTB M XUMUIECKUX PEAKIIHIA;

yCTaHABIUBATh IPUIMHHO-CIICJICTBEHHBIE CBA3U MEXAY U3Y4aeMbIMH SIBJICHUSIMU,

CTPOUTh JIOTHUECKHE pacCyXKIeHUs (MHAYKTUBHBIC, ICAYKTUBHBIC, TO AaHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYIUPOBATH BEIBOJIBI M 3aKITIOUCHHS,

MPUMEHATh B TIPOIECCE TO3HAHUS, HCIOJIb3yeMble B XHMHUU CHUMBOJMYECKHE (3HAKOBBIE) MOICIH, MPeoOpa3oBBIBATH MOJCIIbHBIC
MPEICTaBICHUS] — XUMUYECKUI 3HAK (CMMBOI) dJ€MEHTa, XUMU4eckas ¢opMyia, YypaBHCHHE XMMHUECKON peaklud — MPU PELICHUH Y4eOHBIX
MO3HABATENIBHBIX W TMPAKTUYECKUX 3a/1ad, MPUMEHATh HA3BaHHBIE MOJCNIbHBIC TPEJCTABICHUS I BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BblIe HCCJIEA0BATEIbCKHE AeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHi;

(hopMyIUpOBaTh IENH U 3a]]a4M UCCIIEI0BAHUS, HCTIOIB30BaTh MOCTABJIICHHBIE U CAMOCTOSITEIFHO CPOPMYIUPOBAHHBIE BOIIPOCH B KAYECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI AJIs1 (DOPMUPOBAHMS TUTIOTE3BI TIO ITPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKICHUM;



BJIaJICTh HAaBBIKAMHM CAaMOCTOSITEJIBHOTO IUIAHHMPOBAHHS M MPOBEICHHS YYCHHYECKHX SKCHEPHUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HAOJIOAAaTh 32 XOJOM IIPOLIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibraT, (opMyaupoBaTh 00OOIICHHS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABISTH 00OCHOBAHHBINA OTYET O IPOAETIaHHOH padoTe;

NpUOOpETaTh ONBIT YYCHWYECKOH HCCIETOBATENECKOW M IMPOCKTHOW JAEATENBHOCTH, MPOSBISATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHMS.

3) pa6ora c undopmanueii:

OPHEHTUPOBATHCA B Pa3IMYHBIX MCTOUYHUKAX MH(POpPMaLUU (HAYYHO-TIOMYJISpHAs JUTEpaTypa XUMHYECKOTO COIEpKAHHUS, CIPAaBOUYHBIC
nocobusi, pecypcsl MHTepHeTa), aHanM3MpoBaTh HHOOPMAIMIO PA3NIUYHBIX BHIOB M (OPM MPEIACTABICHHS, KPUTHUYECKH OIICHWBATH €&
JTOCTOBEPHOCTh Y HEIPOTUBOPEUHBOCTE;

(dbopMynHMpOBaThH 3aMPOCHl U MPUMEHAThH PA3IMYHbIE METOJIBI IIPH MTOUCKE U 0TOOpEe MH(OPMAITNH, HEOOXOAUMOM [T BBITIOJTHEHUS y4eOHBIX
3aJ1a4 OIPEIENEHHOTO TUTIA;

proOpeTaTh OMBIT UCIIOJIBb30BaHMs HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMaJbHYIO (popMy mpexacraBieHuss uHpopmanuu (CXeMbl, rpaduKd, AUArpaMMbl, TaOJIHIBI, PUCYHKH U
Apyrue);

UCIOJIb30BaTh HAYYHBIN S3bIK B KaY€CTBE CPEJCTBA MIPU paboTe ¢ XUMUYECKOH MH(popMalMel: MPUMEHATh MEXITpeIMETHbIE ((hU3nIecKue u
MaTeMaTH4eCKHE) 3HAKH U CHMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIATYDPY;

HCIIOJIB30BATh U IPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMUYECKHIE CPEICTBA HATJIAJHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMH:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ TUallora W/WIA JIUCKYCCHH, BBICKAa3bIBaTh HICH, (POPMYIHPOBATH CBOU
NPEIOKEHUS] OTHOCUTEIIHHO BBIMOTHEHUS MPEUIOKCHHON 33/1a4H;

BBICTYIIATh C TPE3CHTAIMEN Pe3yIbTaTOB MMO3HABATEILHON JESITEILHOCTH, MOJYYSHHBIX CAMOCTOSITEIIFHO MIIM COBMECTHO CO CBEPCTHHKAMU
IPY BBIITOJTHEHUH XMMHUYECKOTO SKCIEPHUMEHTA, MTPAKTUIECKON pabOThI 110 UCCIIEIOBAHUIO CBOKWCTB M3y4aeMbIX BEIIECTB, peallM3alny y4eOHOTO
IpoeKTa ¥ (GOPMYJIMPOBATh BHIBOABI IO PE3yIbTaTaM MPOBEAEHHBIX HCCIIEI0BaHUNA MyTEM COTJIACOBAHMS MO3ULUHI B X0/1€ 00CyK1eHus: 1 oOMeHa
MHEHHSMHU.

OgJaienne YHUBEPCAJIBLHBIMH PEryassTUBHBIMH el CTBUSIMU:

CaMOCTOSTENILHO TUIAHUPOBATh U OCYILECTBIIATH CBOIO II03HABATENIBHYIO JESATENBHOCTD, ONPEAesis e€ LeNu U 3a/1a4k, KOHTPOJIMPOBATH U 110
Mepe HEOOXOMMOCTH KOPPEKTHPOBATH MpeAaraeMblii ajrOpUTM ACUCTBUI NPY BBIIOJHEHUN YY€OHBIX M MCCIIEOBATENBCKUAX 3aJ1ad, BEIOUPATh
HanOoee 3(h(HeKTUBHBIN CIIOCO0 UX PEIIeHHs C YYETOM MOTYYEHUs] HOBBIX 3HAHUI O BEHIECTBAX M XUMHUECKHX PEaKINAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JI€ATEIIbHOCTH Ha OCHOBE CAMOAHAJIM3a U CAaMOOLICHKH.



MHNPEIMETHBIE PE3YJIBTATHI
10 KJTACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaxaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUNA O XMMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAyYHOW KapTUHBI MHUpA, POJIU XUMHHM B IO3HAHUU
SBJICHUIA TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAWMOW MJISi peIIeHHUs
MPAaKTUYECKHX 3a/1a4 U IKOJIOTMUECKH 0OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPUPOIHOM cpejie;

BJIaJICHUE CUCTEMON XMMHUYECKHUX 3HAHWH, KOTOpas BKIOYAET: OCHOBOIOJATAOLINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, MIEKTPOOTPUIIATEILHOCTh, XUMHUECKas CBA3b, CTPYKTypHast popmyia (pa3BEpHYTas U COKpamEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIepOIHBbIN CKeleT, GyHKLIMOHAIbHAS IPYINa, PAJUKal, H30MepUsi, H30MEpPbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA M a30TCOAEpIKAIIUE COEAMHEHUS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEJIMHEHUs); TEOpPUU M 3aKOHBI (TEOopUs CTPOEHMsI opraHuueckux BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHHMs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHM; MUPOBO33PEHUYECKHE 3HAHUs, JeXKallde B OCHOBE NMOHMMAHUS MPUYUHHOCTH U CHUCTEMHOCTH
XMMUYECKHX SIBICHUH, (PAKTONOTUYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOyYCHHH U OE€30MIaCHOM HCIIOJIb30BAaHUH BAKHEUIIIMX OPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH €A TeIbHOCTH YeJI0BEKa,

Cc(OPMHPOBAHHOCTh YMEHMH BBISBISATh XapaKTepPHbIE MPU3HAKM TOHATHHA, YCTaHAaBIMBATh MX B3aWMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOILIME MOHATHUS IPU OMHCAHUM COCTaBa, CTPOCHUS U MPEBPAIEHUN OPraHUYECKUX COEANHEHUN;

C(OPMHPOBAHHOCTh YMEHHUI MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBIEHUS MOJEKYSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOI,
COKpaI&HHON) GopMysl OPraHMYeCKHUX BEIIECTB U YPaBHEHUH XMMHUYECKHUX pEakIUil, N3rOTaBIMBATh MOJEIN MOJIEKYJI OpraHMYeCKUX BEIIEeCTB
JUISL WJUTFOCTPALMM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHMH YCTAHABIMBATh NPUHAJJIEKHOCTh HM3YYEHHBIX OPraHMYECKHUX BELIECTB IO MX COCTaBYy U CTPOEHHUIO K
OIpeIeIEHHOMY KJIACCY/TPYIIE COSAMHEHUN (YTII€BOJOPOIbI, KUCIOPO M a30TCOAEPIKAIINE COSAMHEHUS], BHICOKOMOJICKYIISIPHBIE COSAMHEHUS ),
JaBaTh UM HaszBaHWs 1O cucrtemaTmdeckoid HomeHkiartype (IUPAC), a Taxke NMpHBOAWTH TPUBHAIBHBIC HAa3BAHHS OTIEIBHBIX OPraHUYECKUX
BEIIECTB (3TWJICH, NPOMMJICH, aleTHJICH, STHJICHIIUKOb, MIULUEPUH, (eHoN, (popManbaerus, aueTaabAerusl, MypaBbUHAs KHUCJIOTa, YKCYCHas
KHCJIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsA KUCIIOTA, INII0K03a, PPyKTO3a, KpaxMall, LEJUI0103a, [IUILUH);

Cc(OPMHPOBAHHOCTb YMEHMSI ONPEAEIATh BUIBl XUMUUECKOM CBA3HM B OPIraHNYECKUX COEIMHEHMAX (OJMHAPHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSATH IOJOXKEHUS TEOPHUH CTPOEHUs OpraHmveckux BemecTB A. M. BymiepoBa nnsi oObsicHeHUs
3aBHCHMOCTH CBOMCTB BELIECTB OT UX COCTABa U CTPOEHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTpOeHHUE, (U3MYECKHEe M XUMUYECKHE CBOMCTBA TUIUYHBIX MpEICTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ITWJICH, MPONWICH, alleTHiIeH, OyTaauen-1,3, MetunoyranueH-1,3, 6eH3011, METaHOI,
9TAHOII, STWJICHTIIMKOIIb, TIIMIEPHH, (EHOI, alleTalbIerH]], MypaBbUHAsE U YKCYCHAsl KUCIIOTHI, TIIFOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs
KHCIIOTa), WJUTIOCTPUPOBATH T€HETHUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIUW C HCIOJb30BaHHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HMCTOYHUKH YIJICBOJIOPOIHOTO CHIpbS (HE(PTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadoTKH U MPAKTUUECKOE IPUMEHEHNE POTYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOANUTH BBIYHUCICHUS 0 XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA
WM MIPOJYKTa PEakliu MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WJIM IPOAYKTOB PEAKIIHH);

c(OpPMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMON 3HAHUW 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHUS, HCIOJB3YEMBIX B XUMHUH TpU
M3Y4YE€HUHU BEIIECTB U XUMUYECKUX SBJICHUH (HaOIO/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE), UCTIOIb30BaTh CUCTEMHBIE XUMUYECKHE
3HAHUSA JUTA IPUHATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

c(OpPMHPOBAHHOCTH YMEHUI COOIIOAATH MPaBUIIa MTOJIB30BAHNS XUMUYECKON TIOCY 101 U J1a0OpaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIIa
oOpallleHus1 C BellIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSMU MO BBIOJIHEHHUIO J1a00OPATOPHBIX XUMHUUECKHX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBHIMOTHATH XUMUYECKUH OHKCIEPUMEHT (MPEBpAICHHUs] OPraHWYEeCKUX BEIIECTB MpHU
HArpeBaHMH, IOJly4YCHHE JTWICHA M HW3yYCHHE €r0o CBOMCTB, KAaUYECTBCHHBIC PEAKIWH OPTraHMYECKUX BEIIECTB, ACHATYpalus OCIKOB IpH
HArpeBaHUH, LIBETHbIE PEeaKIK OEJIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKHU 0€30MacHOCTHU MPH 0OpallleHHH ¢ BEeIeCTBaMHU U J1JaOOpaTOPHBIM
00OpyZ0BaHUEM, MPEACTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHMH COOTBETCTBYIOIIMX pPEAKIMHA U
(dbopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJbTAaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3WPOBATh XMMHUYECKYI0 HH(OpMAIHIO, MOTYYaeMYIO0 M3 Pa3HBIX MCTOUYHUKOB (CpeicTBa
MaccoBoi nHpopmarmu, IHTEpHET U APYTUX);

c(OpMHUPOBAHHOCTh YMEHMI COOIIOAATH MpPaBUiIa SKOJIOTHUYECKH 1[eJeco00pa3HOro MoBeAeHUs B ObITY U TPYIOBOM AESATEIBHOCTU B LIETAX
COXPAHEHMs CBOETO 3[I0POBbS M OKpYXarolled MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHUCTBHs Ha JKUBBIE OpPraHU3Mbl ONpEAEIEHHbBIX
OpPTaHUYECKHUX BEIIeCTB, MOHMMas cMbica mokasarens I1/IK, moscHATh Ha mpuMepax CrocoOBl YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui OOYYaIOUIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE NPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX MeETOax
MMO3HAHUS BEIIECTB U XUMHUYCCKUX SIBIICHHIA;

JUISL CTIETIBIX U CITA0OBUASIINX OOYYAIOMIMXCS: YMEHHE UCMOJIb30BaTh peibeHO-TOUueuHyI0 cucteMy obo3HaueHuit JI. bpaiins nns 3anucu
XUMHYECKHUX POPMYIL.



11 KJIACC

[IpenmeTHbIe pe3yabTaThl OcBOeHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTaBISAIOIICH €CTeCTBEHHO-HAYUYHOW KApTHUHBI MHUpA, POJIM XMMHH B TIO3HAHHUH
SIBIICHUW TIPUPOIBI, B (DOPMHUPOBAHUHM MBINIICHUS W KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOJMMOH ISl PEIICHHUS
MPAKTUYECKHX 33724 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3/I0POBbIO U MIPUPOTHOM Cpeie;

BJIQJICHHE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpask BKIIOYAET: OCHOBOIIOJIATAIONINE MOHITHS (XMMHUYECKUN 3JIEMEHT, aTOM, U30ToTI, S-, P-,
d- 3JeKTpOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIA O0BEM, BaJIEHTHOCTb, 3JEKTPOOTPUIATEILHOCTh, CTEIICHb OKUCIICHHS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, MOHHASA, METa/NIMYecKasi, BOJOPOAHAS), KPUCTAIUITMUECKAs PElI€TKa, TUIBI XUMUYECKUX PEeakiui, pacTBOp,
AJIEKTPOJIUTHI, HEAJICKTPOIUTHI, JIEKTPOIUTHICCKAS TUCCOIMALINS, OKUCIIUTEh, BOCCTAHOBUTEh, CKOPOCTh XUMHUYECKOU PEAKIIMU, XUMHUECKOE
paBHOBECHE); TEOPUHU U 3aKOHBI (TEOPUS DNEKTPOIUTHUECKON AMCCOIMAIU, Tepruoanueckuii 3akon [1. V1. MenzaeneeBa, 3aKOH COXpaHEHHUSI MaCChl
BEIIECTB, 3aKOH COXPAHCHHsS] M MPEBPAlICHUS DSHEPrUM NPHU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE IIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYICCKUX SIBJIICHUH, ()aKTOJIOTMYECKUE CBEACHHUS O
CBOMCTBAxX, cocTaBe, MOJYyYEeHUH U O€30MacCHOM HCIOJIb30BAaHUU BaXKHEHMIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON AESITeTbHOCTU
YelIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC TPU3HAKH IOHSATHH, YCTaHABIMBATH WX B3aWMOCBS3b, HCITOJIb30BATh
COOTBETCTBYIOIIUE TIOHSATHUS TIPU OMIMCAHUH HEOPTaHNYECKHX BEIIECTB U UX MPEBPaICHHIH;

c()OPMHUPOBAHHOCTh YMEHHUH HCIOIH30BATh XUMHUYCCKYIO CHMBOJHUKY JJISi COCTaBICHHUS (OPMYJ BEIIECTB M YPABHCHHA XUMHYCCKHX
peakuii, cuctematudyeckyro HomeHknatypy (IUPAC) um TpuBManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbI ras,
YTIICKUCIIBIN a3, aMMHUakK, TaméHasl U3BeCTh, HeTalléHasi H3BECTh, MUThEBAS COJIa, IUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OIPEACIIATh BAJICHTHOCTh M CTCIICHb OKUCIICHUST XUMHUYECKHUX JJIEMEHTOB B COSAMHCHHSIX PA3JIMIHOTO COCTaBa,
BUJI XUMUYECKOU CBSA3M (KOBaJeHTHAas, MOHHAsA, METaJIMUecKas, BOJOPOIHAs) B COCIUHEHUSIX, TUI KPUCTAIMYECKON PEeImETKH KOHKPETHOTO
BelecTBa (ATOMHAsI, MOJICKYJISIpHAs, HOHHAS, METAJTUNYECKast ), XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUIECKUX COCTUHEHU;,

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAIIIC)KHOCTh HEOPTAHMUYECKUX BEIIECTB 10 UX COCTABY K OIPEIeIEHHOMY KJIacCy/TpyIIe
coeMHeHuH (IIPOCThIE BEIECTBA — METAIIBl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c()OPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Mepuogudeckoro 3akona J[. WM. MengeneeBa W JIEMOHCTPUPOBATH €T0
CUCTEeMaTU3UPYIOIIYIO, OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3J1eMEeHTOB 1—4 mepuomnoB llepuoanueckoit
CHCTEMBbI XUMHUYECKUX dyeMenToB JI. . MenpeneeBa, UCHOIB3ys MOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOUTANIN», «IHEPTETHUECKUE YPOBHM,



OOBSCHITh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX AJIEMEHTOB W MX COCIIMHEHHMH 10 TIeproiaM U rpynmnaM lleproanyeckoi CUCTEMBI
xuMuueckux ayemenToB 1. . Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMHUCHIBAThH) OOIME XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEMIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBSI3M MEXAY HEOPraHWYEeCKMMH BEIIECTBAMHM C IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCHU(UIIMPOBATH XUMHUYECKHE PEAKIMU 10 PA3JIUYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pPearupyrommux
BEIIECTB, TEIUIOBOMY 3 (HEKTy peaKIiu, U3BMEHEHHUIO CTENCHEH OKUCICHHS SJIEMEHTOB, 00pPaTUMOCTH PEaKIuH, YIaCTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTABIISATh YPABHEHUS PEAKIUI Pa3IMYHBIX THIIOB, TIOJHBIC U COKPAIIEHHBIC YPAaBHEHUS PEAKIHA HOHHOTO
oOMeHa, YIUThIBasl YCIOBHS, MIPU KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPIKIAIONIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHUYECKHX BEIICCTB,
pacrno3HaBaTh ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI pacKphIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl TMOCPEICTBOM COCTaBICHHS
3JIEKTPOHHOTO OajaHca dTUX PeaKIInii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIMu OT Pa3JuYHbIX (DAKTOPOB; XapaKTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETo Bo3nelcTBus (mpuniun Jle [llatense);

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XHMHUECKHE MPOIIECCHI, JISXKAIINE B OCHOBE IMPOMBITIICHHOTO TIOTYICHHSI CEPHON KHUCIIOTHI,
aMMHaKa, a Takke C(POPMHUPOBAHHOCTH TPEICTABICHUH 00 OOMMX HAyYHBIX TNPUHIMIIAX M SKOJOTHYECKUX MpoOJieMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCIICHUS C UCIOJIH30BAHUEM TIOHSATHS «MAaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIICHUH T'a30B MPU XMUMHUYECKUX PEAKIIMAX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE€ WU 00BEMY
OJTHOTO M3 YYaCTBYIONIUX B PEAKIIUHU BEIIECTB, TEIUIOBOTO ((eKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI BEIIECTB, MPEBPAIICHUS U
COXpAaHEHUS SHEPIHUU;

c(hOpPMHUPOBAHHOCTh YMEHUI COOIOAATH MTPaBHIIA MOJIb30BAHUS XUMUYECKOU MOCYA0N U 1a00paTOpHBIM 000PYJOBaHHEM, a TAKXKE MpaBUiia
oOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITTOJHEHUIO JTA00PATOPHBIX XHMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBIMOJHATH XUMHYECCKHUN IKCIIEPUMEHT (pa3yioKeHUE TEPOKCHIAa BOAOPOAA B MPUCYTCTBHHU
KaTaau3aTopa, OMpeAesIeHUe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHANKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKIMU, PEaKIMd MOHHOTO OOMEHa, KauyeCTBEHHBIE PEaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUSI,
pelieHue IKCIePUMEHTAIbHBIX 3a1ad 1o TeMaMm «Metamib»y u «Hemeramibl») B COOTBETCTBHM C TpaBUJIAMU TEXHUKH OE€30MAaCHOCTH TIPH
oOpallleHuu ¢ BelIeCTBAMH U JIA0OpATOPHBIM OOOpYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX Peaknii U POPMyJIMPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YJIHTATOB;



Cc(OPMHPOBAHHOCTh YMEHUM KPUTHUECKU aHAIU3UPOBATh XMMHMYECKYIO HMH(OPMAIMIO, MOJYy4aeMyl U3 Pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccoBOW KOMMYyHHUKalMK, HTEpHET U 1pyrux);

Cc(OPMHPOBAHHOCTb YMEHUI COOJIIOAATH MTPABUIIA HKOJOTUYECKHU 11€J€CO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH AESITEIBHOCTH B LENAX
COXPAaHEHHsI CBOErO 3J0pPOBbS U OKPYKAIOLIEH MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTH BO3ACHCTBHS Ha KMBBIE OPraHU3MbI ONPEIECIEHHBIX
BEIIECTB, MOHUMas cMbIcH nokazatens [1JIK, moscHsaTs Ha mpumepax crocoObl YMEHBUICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ACUCTBUS Ha
OpPraHM3M YEJIOBEKa;

U1 OOYYaIOUIMXCSl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM 3JI0POBbS: YMEHHE HPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX MeETOax
ITO3HAHMSI BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX U CIIA00BUAAIIMX OO0YYaroOLUXCs: YMEHHE UCIOIb30BaTh pesibe(hHO-TOUEUHYIO cucTteMy obo3HadeHuil JI. bpaiia ans 3anucu
XUMHUYECKHX (POPMYIL.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTHnyeckue
NporpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
Pasnea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XHMHUH
IIpeamet opranndeckoi xumMuu. Teopus
p P P https://www.gosuslugi.ru/edu-
1.1 CTPOCHHMS OPTraHUYECKUX COCTUHECHUN A. 3 tent
conten
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTrIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHbie yrieBogopoObl: aaKeHbI, 6 1 https://www.gosuslugi.ru/edu-
' aJIKaJMCHBI, aJIKMHbI content
2.3 ApoMaTudecKkue yrieBoJa0pPOIbI 2
24 [IpupoaHbie ICTOYHUKH YIJIEBOJOPOIOB 3 1 https://www.gosuslugi.ru/edu-
' U UX TmepepadboTKa content
HWroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Crimptel. @eHon 3
39 Anbaerunsl. KapOOHOBBIC KHCTIOTHI. 7 1 https://www.gosuslugi.ru/edu-
' CnoskHble 3QUpPHI content
3.3 VriueBoasl 3 2



https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content

Hroro no pazgeny

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

13

https://www.gosuslugi.ru/edu-

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
content
Hroro mo pasneny 3
Paspnen S. BbicokOMOIEKY ISIPHBIE COCAUHEHNSA
https: . lugi. du-
5.1 [Tnactmaccer. Kayuyku. Bonokna 2 R
content
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

KonunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabubie | IIpakTuueckue
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenne atoMoB. [lepuonnueckuit
11 3akoH U [lepronnueckas cucrema 3 https://www.gosuslugi.ru/edu-
' XUMHUYeCKuX djiemenToB 1. . content
Menneneena
19 Crpoenue BemectBa. MHOrooOpasue 4
' BEIIECTB
https://www.gosuslugi.ru/edu-
1.3 XUMUYECKUE PEAKIINH 6 1 1
content
Htoro mo pazneny 13
Pa3nen 2. Heopranuyeckass Xumust
2.1 Mertaubl 6 1
https://www.gosuslugi.ru/edu-
2.2 Hewmeramnbl 9 1 1
content
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BELIECTB
https://www.gosuslugi.ru/edu-
Hroro no pazueny 17
content
Pa3zgen 3. Xumus 1 ;Ku3HL
https://www.gosuslugi.ru/edu-
3.1 XWUMUS U )KU3HD 4
content
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypcbl

Pa3znen 1. TeopeTnueckne 0CHOBBI OPraHUYECKONH XUMUN

[Ipenmet oprannueckoit xumuu. Teopus CTpoeHUs opraHudeckux coeaunenuii A. M. bytieposa

1 IIpeamer opraHn4ecKon XUMHH, €€ 1

BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE

Teopust cTpoeHUs OPraHUYECKUX
2 coenuHeHuit A. M. Bytneposa, eé 1

OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o KiaccuPpuKauu
3 opraHnyeckux Bemects. Homenknartypa 1

(cuctematnyeckasi) 1 TpUBHAJIbHBIE

Ha3BaHMS OPraHUYECKHUX BEIIECTB

Pazgen 2. YraeBogopoabl
[IpenenbHbIE YTIEBOAOPOIBI - AJTKAHBI

4 AJIKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHYECKUN P
5 MeraH 1 3TaH — npocTenine 1

IIPEJICTABUTENN AJIKAHOB

HenpenenbHble yriaeBogopOabl: alKEHbI, AJIKaAUCHBI, aJIKAHBI.

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1




OTWJIEH U MPONUJIEH — MPOCTEUIINE

! MPECTAaBUTEITN AIKEHOB L
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YYEHUE €r0 CBOMCTB
Anxanuensl. byranuen-1,3 u
9 MetmiOyranueH-1,3. [Tomydenne 1
CHHTETUYECKOT0 KaydyKa U PEe3UHBI
AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTUUECKUH psill. AUETUIeH — 1
MPOCTEUIINI MPEJICTABUTEIb AIKUHOB
11 Brrunciienust no ypaBHEHHIO XUMHYECKON 1
peakuuu
ApomaTHueckue yriaeBo10poabl
12 Apenbl: 0€H30J1 U TOJIYOJ. TOKCHYHOCTD 1
apeHOB
13 I'eneTnyeckas cBsi3b yriaeBogOpPOAOB, 1
MPUHAJJISKANINX K Pa3IMYHbIM KJlaccaM
[TpupoHbIe HCTOYHUKH YTIIEBOJIOPOAOB U UX MepepadoTKa
[IpupoaHbie HCTOYHUKH YTIIEBOOPOIOB:
14 NPUPOAHBINA ra3 U MOMYTHBIE HEPTIHbIE 1
ra3bl, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
[IpupoHbIEe HCTOUHUKH YTIIEBOJOPOIOB:
15 IPUPOJIHBIN ra3 U NOMYyTHbIE HEPTIHbIE 1
ra3bl, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
16 KonTponbhas pabota no pazaeny 1 1

«YTIeBOAOPOIB»

Paznen 3. Kucnopoacoaepskaiiyue opraHndeckue CoenHEHUs

Cnuptsl. Genon




HpeI[CJ'IBHHC OIHOATOMHBIC CIIUPTHI:

17 METaHOJI U 3TaHoJ. BomopoaHas cBs3b L
18 MHOroaTOMHBIE CIIUPTHI: STUJICHTITUKOIb U 1
TJIMLEPUH
19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (U3NYECKHE 1
Y XUMHUYECKHE CBOWCTBA, TPUMEHEHHE
Anpnerunsl. KapooHoBsie KUcnoTbl. CiaoxHbIE 3(UpPbI
20 Anpaeruasl: GopmManbaerua u 1
aneranabIerul. AIeToH
21 OHOOCHOBHEBIE TIPE/IeNIbHBIE KapOOHOBBIE 1
KHCJIOTBI: MypaBbUHAs M YKCYCHasI
29 [paktuyeckas padora Ne 2. «CoiicTBa 1 1
pacTBOpa YKCYCHOM KHCIIOTBD»
CreaprHOBas ¥ OJICMHOBAS KHCIIOTHI, KaK
23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHCJIOT
24 MBbl1a Kak cOJIM BBICIIMX KapOOHOBBIX 1
KHCJIOT, UX MOIOIIEE NCHCTBHE
CrnosxHbie 2(hUPHI KaK MPOU3BOIHEIC
25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIIOKHBIX 1
3¢upoB
26 JKupsl: runponus, npuMeHeHHE, 1
Ouosorudeckas poJib KUPOB
YrneBonsl
VYTraeBoJbl: cOCTaB, KiacCHU(PUKALIUS.
27 Baxneiimume npeacTaBuTeN: TIOKO3a, 1
¢dbpykTo3a, caxaposa
28 Kpaxmain u 1emuironos3a Kaxk npupoIHbIe 1




IMOJIMMEPBI

KonTponbHast pabota 1o pazueny
«Kucnopojcoaepxaiye opraHHYecKre

29 1 1
coenuHeHus»/ Beepoccuiickas
poBepovHas pabora
Paznen 4. AzoTconepxkaniue opraHi4ecKie COeTMHEHUS
AmuHBI. AMHUHOKHMCIOTEI. benku
OO01mas xapaKTepuCTHKa a30TCOIECPIKAIIUX
30 OpPraHWYECKHUX COCTMHCHHH / 1 1
Bcepoccuiickast mpoBepoyHas pabota
31 AMMWHBI: METHJIAMHUH U aHWJINH 1
AMUHOKHUCIOTHI Kak aM(pOTEepHbIE
OpPTraHWYECKHE COSTUHEHUS, UX
32 ouosiornyeckoe 3Hauenue. IlenTuasl. 1
benku xak npupoaHsIe
BBICOKOMOJICKYJISIPHBIC COSAMHCHHUS
[Tnactmaccel. Kayuyku. Bonokna
33 OCHOBHBIE TTOHATHSA XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METObI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI. 1
[TnacTmacchl, KaydyKd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34 3 2

[NPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Paznen 1. Teopetndeckre OCHOBBI XUMHH

Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucteMa xumudeckux 3neMenToB J1. Y. Menneneena

XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UrypaIus aToMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
CHCTEeMa XUMHYECKHuX d1eMeHToB JI. 1.
MeHneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUI
10 TPYIIaM U iepuogaM. 3HaYEHUE
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemMeHToB /.M. Meneneena B
pa3BUTUHU HAYKU

Ctpoen

M€ BEIIECTB

a. MHorooOpasue BemecT

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoHas CBA3b

BasieHTHOCTB. DIEKTPOOTPHUIIATETHLHOCTD.
Crenens okucieHus. BemnrecTsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO




CTPOCHUA

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HoOMeHKIaTypa
HEOpPraHUYECKUX COeAUHEHMI. [ 'eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

XHUMHYECKHE pcaknuuu

Kiaccudukamnus XuMrU4ecKux peakifii B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs1 MAacChl BELIECTB; 3aKOH
COXpAHEHHU U MPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PeaKLUsIX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMHUYECKOE PABHOBECUE

10

IIpaktuyeckas padora Ne 1. «BnusiHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIum»

11

DnekTponuTrueckas auccouuanus. [lonstue
0 BoZiopoiHOM mokasarene (PH) pactopa.
Peakiiun nonHoro oomena. ['maponm3
OpPraHWYECKHUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [Tonstue 00 3nexTposnse
pacIuIaBoB U PacTBOPOB COJIEN

13

KonTponbhas pabora no pazzaeny
«TeopeTnueckre OCHOBBI XUMHUU»




Paznen 2. Heoprannueckasi Xumus

Meranibsl

14

Mertainnsl, ux nonoxxenue B [lepuoanueckoit
CUCTeME XUMHUYECKHX dneMeHToB []. 1.
MemeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3nIecKkrue CBONCTBA
METaJUIOB

15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MEeTauIoB

16

XUMHYeCKHe CBOMCTBA BaKHEHIITNX
METaJIJIOB (HAaTPUH, Kaaui, KaabllUi, MarHU,
AJIOMUHUN) U UX COSTMHEHUHN

17

18

XHWMHYECKUE CBOMNCTBA XpOMa, MEIH U UX
COeIUHEHNN

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COoeJUHEHUN

19

IIpaktuyeckas padota Ne 2. "Pemenune
HKCHEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Metab»"

HewmeTamsl

20

Hemeramnel, ux MoJjIoKeHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemenToB J. 1. Menneneesa u
0COOEHHOCTHU CTPOEHHUSI AaTOMOB

21

DU3NYECKUE CBOKWCTBA HEMETAJIIOB.
AnnoTponusi HEeMETaJUIOB (Ha pUMepe
KHCJIOpoJia, cepbl, hochopa u yriaepoia)

22

XHWMHYECKUE CBOMCTBA IraJIOTE€HOB, CEPHI U UX




COeIUHEHNN

XuMHUYECKUE CBOMCTBA a30Ta, ochopa 1 ux

23 . 1
COCIMHCHUI
24 XUMUYECKUE CBOWCTBA yriiepoia, KpEMHUS U 1
UX COeIUHEHUN
o5 [IpuMeHeHre BaXKHENIIINX HEMETAIIOB M UX 1
COCAUHEHUN
O0o001IcHNE ¥ CUCTEMATH3aIIMs 3HAHUH 10
26 teme «Hemertamisly. BeruucieHus no 1
YpaBHEHUSIM XUMUYCCKUX PEAKIIUN U
TEPMOXHUMHYECKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune
27 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME 1
"Hemeramisr"»
)8 Kontponbnas padota o remam «MeTaib 1 1
n «HemeTtanib
CBsI3b HEOPTraHMYECKUX U OPTAaHMUYECKHUX BEIIECTB
Heoprannueckue u opraHu4ecKrue KUCIOTHI.
29 Heopranmueckue u opraHndecKue 1
OCHOBaHMS
AmboTepHbIe HEOpraHUYECKUE U
30 OpraHWYecKHe coequHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKHUX
BCIIECTB
Pazgen 3. Xumus 1 KU3Hb
Poinp xuMun B 00ecrieueHuN SKOJIOTMYECKOM,
31 SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH, 1

Pa3sBUTHU MCIAUITHHBI




[IpeacraBieHust 06 OOIMMX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYeHUS 1
BaXHEUIIINX BEILIECTB
33 YenoBek B MUpE BEIIECTB U MAaTepUAJIOB
34 XUMHSI ¥ 370pPOBbE YECIIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM

IMPOI'PAMMBLI
10 KUIIACC
Kon N .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
NpoBEPAEMOTo 0011ero ooOpa3oBaHus
pe3yJabTara
1 TeopeTnyeckue OCHOBBI OPraHMYECKOW XUMHUH
CchopMupoBaHHOCTh HPEACTABICHUNA O XMMHYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIU
11 XVUMHH B TO3HAHUU SBICHUI MPUPOABI, B OPMUPOBAHUN MBIIUICHUS U KYIbTYpPhI JIMYHOCTH, €€ (PYHKIMOHAIBLHOM
' IPaMOTHOCTH, HEOOXOAMMOMW ISl PEIICHHUS TMPAKTUYSCKUX 3a]ad M IKOJOTUYSCKH O0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IPUPOJHOMN Cpelie
Brnanenue cucrteMol XWMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOMOJIAraloliue TMOHATHS (MOJEKyIa,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas CBsI3b, MOJIb, MOJIApHAas Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNEeT, (PYHKIMOHAIbHAS TPYIITA, paauKall, H30MEPHs, H30MEPbI, TOMOJOTHUECKHUI
psAZl, TOMOJIOTH, YIJI€BOJAOPOBI, KUCIOPOA- M a30TCOJEPKAIINE COCTUHEHUS, OMOJIOTMYECKH AKTHBHBIC BEIECTBA
1.2 (YyrieBobl, KHUPHI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIC COCTMHEHHS); TEOPUU U
3aKOHBI (TEOpUST XHWMHYECKOTO CTpOeHHsI opraHmdyeckux BemecTB A.M. BytinepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUIN SI3bIK XUMUH, (PAKTOJIOTHUECKHE CBEJIEHHS O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30MacHOM
WCIOJIb30BAaHUN Ba)KHEHIINX HEOPraHWYECKUX M OPraHWYEeCKHX BELIECTB B OBITY M MPAKTUUYECKOW NEATEITHHOCTH
YeJI0BeKa
ChopMupoBaHHOCT, YMEHHH BBISIBISATH XapaKTepHbIE MPU3HAKUA TOHSATUH, YCTAaHABIMBATh HUX B3aUMOCBS3b,
1.3 WCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS NPH ONUCAHUU COCTaBa, CTPOCHUS M MPEBPALIEHUN OpPraHUYECKHX
COEMHEHUI
1.4 c(hOpMUPOBAHHOCTh YMEHHUH HCIOJb30BaTh XUMUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHHUS MOJCKYJISAPHBIX U




CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM) (HOPMYNI OpraHMYEeCKUX BEIIECTB U YPaBHEHUN XMMHUECKHX PEaKIuil,
M3rOTaBIIMBATh MOJIENU MOJIEKYJl OPraHUYECKUX BELIECTB JJIsl MIUTIOCTPAIIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUMA

1.5

ChopmupoBaHHOCTH YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHMUECKHUX BEIIECTB 110 UX COCTaBy U
CTPOCHHIO K OMNpeAenéHHOMY Kiaccy (Tpymme) coeauHeHHi (yriaeBOIOPOAbl, KUCIOPOJ M a30TCOAEpIKAIINe
COEIMHEHUs, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMs), JaBaTh WM Ha3BaHUS IO CHUCTEMATHMYECKOM HOMEHKJIAType
(IUPAC)

1.5

C(l)OpMI/IpOBaHHOCTB YMCHUSA ONPCACIIATh BUABL XUMHYECKOM CBS3U B OpPTraHUYCCKUX COCOAUHCHUAX (OJII/IHapHBIe n

KpaTHbIE)

1.6

CchopMupoBaHHOCTh YMEHHS IMPUMEHSTH: MOJOKEHUS TEOPUH CTPOCHHUsl opraHuuyeckux semiects A.M. Bbyrneposa

JJIA O00BSCHEHMS 3aBUCHMOCTHU CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAaHCHUA MAaCChl BCIICCTB

VYruneBonopoasl. Kucinopoaconepkamiye U a3oTcoAepiKalllie OpraHUYecKue COeAMHEHHs. BbICOKOMOIIEKYIsipHbIE

COCAUHCHUA

2.1

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ IMPUBOAUTL TPUBUAJIBHBIC HA3BAHUA OTACJIBHBIX OPraHMYCCKUX BCUICCTB (BTHJICH,
MMPOMUJICH, alCTHUIICH, OTUJICHTJIMKOJIb, TTITULCPHH, (beHOJ'I, Q)opManLI[ernn, aleTalbACruli, MypaBbHHasA KHCJIOTA,

YKCyCHaA KHUCJI0Ta, OJICMHOBAAd KUCJI0TA, CTCapUHOBAasA KUCJI0TA, IIFOKO34, (bp}IKTOSa, Kpaxmali, HeJIIr0J103a, FJ'II/IIII/IH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA TUITMYHBIX
Hpe)ICTaBI/ITCJIeﬁ pa3J'H/I‘-IHI>IX KJ1IaCCOB OpFaHI/I‘ICCKI/IX BCIICCTB (MeTaH, 3TaH, JTHIJICH, HpOHI/IJ'IeH, allCTUJICH,
OyramueHn-1,3, metunOyraaueH-1,3, 6€H30/1, METaHOJ, TAHOJI, ATUJICHTIUKOIb, TIUIEPUH, (EHOJ, areTaIbIeTHI,

MypaBbUHas U YKCYCHAsi KUCJIOTHI, TJIF0OKO03a, KpaxMmaJl, HeJIII0103a, aMUHOYKCYCHAs KUCJIOTa)

2.3

ChopMHpOBaHHOCTh yMEHHS WJUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY THUIIMYHBIMU MPEICTaBUTEISIMU
pPa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX pEaKIHi ¢

HCIIOJIb30BAaHUEM CTPYKTYPHBIX POpMYI

2.4

ChopMuUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YIIIEBOJOPOIHOTO CHIPhs (HE(DTh, MPUPOIHBIN Tra3,




yT0Jib), CHOCOOBI UX NepepabOoTKU U MPAKTUYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMHS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOM 3HAHHMI 00 OCHOBHBIX METO/IaX HAYYHOT'O MMO3HAHUS, UCIIOIb3yEMbIX
B XMMHMHM TP H3YYEHMHM BEUIECTB M XHUMHUYECKHMX sBJICHHH (HaOmiofeHue, HU3MEpeHHe, HKCIEPHUMEHT,
MOJIETUPOBAHNE), HCIOJb30BaTh CHCTEMHbIE XUMHYECKHE 3HAHUA MJI NPUHATHA pEIIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMUpOBAaHHOCTL yMEHHH COOJIOATh TpaBWja TOJBb30BAaHUS XUMHUYECKOH TIOCYIOM H J1aOOpaTOpHBIM
o0opynoBaHuEM, a Takke MpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITOJHEHUIO

a0 OpPaTOPHBIX XUMUUYCCKHUX OIIBITOB

3.3

ChopMHPOBaHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUH SKCIEPUMEHT (TPEBpPAIIEHHS OPTaHUUECKIX
BEILECTB TPH HArpeBaHHH, MOJYYEHUE DTWICHA U M3YYEHHE €r0 CBOICTB, KAUECTBEHHBIC PEAKIIMU OPTaHHMYECKHX
BEILIECTB, JICHATypaIis OeIKOB IPU HarpeBaHHH, IIBETHBIE PEAKIH OCIKOB) B COOTBETCTBHHU C MPABUIIAMH TEXHUKU
0€30MaCHOCTH TpU OOpALICHUH C BELIECTBAMU M J1a0OpaTOpPHBIM OOOpPYAOBAHHEM; IMPEACTABIATH PE3YJIbTaThI
XMMHYECKOT0 IKCIEpUMEHTa B (hopMe 3alKCH YpaBHEHHH COOTBETCTBYIOIIMX peakiuii U (OpMyIUpOBaTh BBIBOJIBI

Ha OCHOBE 3TUX PE3YyIbTATOB

3.4

ChopmupoBaHHOCT YMEHUI NMPOBOJNUTH BBIUUCICHHUS 10 XUMUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO MU3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJIHOTO M3 MCXOIHBIX

BELIECTB WU MPOAYKTOB pEaKIIUN)

3.5

ChopMHpOBaHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATh XHMHUYECKYIO HH(OpMAIMIO, MOJIY4aeMyK U3 Pa3HbIX

HCTOYHUKOB (CpeAcTBa MaccoBoM nHpopmanuu, cetb IHTEpHET u Apyrue)

3.6

CdopmupoBaHHOCTh YMEHHUHN cO0JII0/1aTh MpPaBUiIa SKOJIOTHUECKH 11e1eco00pa3Horo NoBeIeHus B ObITY U TPYAOBOH
NEeSTENBHOCTH B LENAX COXPAaHEHUS CBOErO 3[I0POBBS M OKPYXKAIOIIeW MPUPOJIHON cpeibl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUSI Ha JKUBbIE OpPraHU3MBI OINpENeIEHHBIX OPraHMYECKUX BELIeCTB, MOHUMAas cMmbica nokazartens [TJIK

(mpenenbHO TOMYCTUMOW KOHIIGHTPAIMH), MOSICHATh HA MpUMEpax CHocoObl YMEHBIICHUS U MPEAOTBpAICHUs UX




BpPCIHOI'O BO3I[CI7[CTBI/I$I Ha OpraHus3M 4€JI0BCKa

11 KIIACC

Kon
MpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI OCBOCHUSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHero 0o1ero
o0pa3oBanus

1

TeopeTI/IquKI/IC OCHOBbI XUMHH

11

Brnanenue cucreMoil XMMUYECKHUX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIOJAralOIINE MOHATHUSA (XMMHUYECKHUI AJIEMEHT,
aToM, JJICKTPOHHAs O00OJI0OYKa aroma, S-, p-, O-3NEeKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJa, BaJCHTHOCTb,
ANIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHCIEHMS, XUMHUYECKasi CBsI3b, MOJb, MOJSpHAas Macca, MOJSIPHBIM OOBEM,
KpUCTAUIMYECKass  pemiéTka, TUMbl XWMHUYECKUX peakuud  (OKHCIMTENbHO-BOCCTAHOBUTENBHBIE, JK30- U
SHJIOTEPMHYECKUE, PEaKIMd HWOHHOTO OOMEHa), pPacTBOp, JJEKTPOJIUTHI, HEIIEKTPOJIUTHL, DIEKTPOIUTHUECKAS
JMCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEeaKIMH, XMMHUYECKOE pPaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHs AIEKTPOJUTHYECKOW maucconuanuu, llepmonnueckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XHMHUH, (DAaKTOIIOTUUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
MONy4YeHUH U 0e30MacHOM HCIOJIb30BAaHUHM BaKHEHMIIINX HEOPTraHWMYECKHX BEIIECTB B OBITY M MPaKTUYECKOU

ACATCIIbHOCTH YCJIOBCKA

1.2

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BbIABJIATD XapPaKTCPHBIC IMPHU3HAKKW WM B3aUMOCBA3b HM3YUCHHBIX HOHHTHﬁ, MMPUMCHATDb
COOTBCTCTBYIOILIIUC IIOHATHA IPU OIHNCAHHUU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX BCUICCTB MU HUX npeBpameHI/Iﬁ;
BBISBJIATH B3aHMMOCBS3b XHMHUYECKHX 3HAHUM C IOHATHUIMH H NPpEACTABIICHUAMHA JPYIrux CCTCCTBCHHOHAYYHBIX

MPEIMETOB

1.3

BnaneHHe OCHOBHBIMH MCTOJAaMHU HAYYHOI'O IMO3HAHHA BCHICCTB U XUMHYCCKUX SIBICHUM (HEI6HIOI[€HI/IG, HU3MCPCHHC,

IKCIIEPUMEHT, MOJICTTUPOBAHUE)




C(l)OpMHpOBaHHOCTB YMCHI/Iﬁ OnpeacIAThL BAJICHTHOCTDh U CTCIICHD OKUCIICHUA XUMUYCCKUX 3JIEMCHTOB B COCAMHCHUAX

14 Pa3JIMYHOTO COCTaBa, BUJ XMMHYECKOW CBS3HM (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOAOPOIHAs) B COCTMHEHUSX,
TUI KPUCTAJUTMYECKOM PEHIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsl, MOJIEKYJISIpHAsI, MOHHASI, MEeTaJlTnYecKas)
15 ChopmupoBaHHOCTH YMEHUI ONMPEACIIATH XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHCHUN
CdopMHUpOBaHHOCTH YMEHUS KIACCU(DHUIIMPOBATh XUMHUECKUE PEAKITHH 0 PA3IMYHBIM MpHU3HAKaM (YHCITY U COCTaBYy
1.6 pearupyroumx BemecTB, TeIIoBOMY 3(pPeKTy peakiiuu, U3MEHEHHIO CTETIEHEeH OKHCIICHHUS AJIEMEHTOB, 00OpaTUMOCTHU
peaKinu, y4acTHUIO KaTalnu3aTopa)
17 ChopMupoBaHHOCT, YMEHUH COCTABIATH YypPAaBHEHUS PpEAKIMUN pa3IUYHBIX THUIOB, TOJHBIE M COKpAIIEHHBIC
' ypaBHEHUS PEeaKIil HOHHOTO 0OMEHa, yYUThIBas YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUH UIYT A0 KOHIA
ChopmupoBaHHOCTE YMEHUN TMPOBOAUTH PEAKIUHU, MOATBEPKIAIONIME KAUueCTBEHHBIM COCTAaB Pa3IMYHBIX
1.8 HEOPraHMYECKUX BEUIECTB, pPACIO3HABaTh OIBITHBIM NYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB
19 ChopmupoBaHHOCTE YMEHHH paCKpBIBaTh CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI TOCPEICTBOM
' COCTaBIICHUS JIEKTPOHHOTO OanmaHca ITUX PeaKIuit
1.10 CpopMUpOBaHHOCTH YMEHHH O0BSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMH OT Pa3IMIHbBIX (PaKTOPOB
111 ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMELICHHSI XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO
' BozaeiicTBus (mpuniun Jle [larense)
2 OO6m1as 1 HEOpraHUYECKask XUMUS
91 CdopMupoBaHHOCTH YMEHHH packpbiBaTh cMbIc [leproanueckoro 3akona /.M. MeHneneeBa u 1eMOHCTPHPOBATH €TO
' CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKIIMH
ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE aTOMOB XHWMHUYECKHUX OJJieMeHToB 14
99 nepuosioB Ilepuomuueckoil cuctembl xumuueckux aieMeHToB J[.M. MenpaeneeBa, MCIonb3ys MOHATUS «S-, P-, -

QJICKTPOHHBIC Op6I/ITaJII/I)), QHCPICTUICCKNUC YPOBHWY, 00BSACHITH 3aKOHOMCPHOCTHU NU3MCHCHU CBOMCTB XMMHUYECKHX

JJIEMEHTOB M UX COCAMHEHUM 10 mepuogaMm W rpynnam llepuogudeckod cucremMbl XMMHUYECKUX 3emMeHToB /J[.M.




Menneneena

2.3

ChopmupoBaHHOCTH YMEHHM XapaKTepU30BaTh (OMUCHIBAThH) O0IINE XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXKIATh CYHIECTBOBAHHE I'€HETUYECKOW CBSI3U MEXKIYy HEOPraHMYECKUMHU BEILECTBAMU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBETCTBYHOIINX XUMUYCCKHUX peaKuHﬁ

2.4

C(l)OpMHpOBaHHOCTB YMGHI/Iﬁ YCTaHaBJIMBATh HNPUHALICKHOCTD HCOPraHUYCCKHUX BCIICCTB II0 HX COCTABY K
OHpeI[eJ'IéHHOMy KJ1accy (rpynne) COCIUHEHUI (HpOCTBIe BC€IICCTBAa — MECTAJIJIBI U HEMCTAJLJIBI, OKCHAbl, OCHOBAaHUA,

KHCJIOTHI, aM(I)OTepHLIe TUAPOKCUIBI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHMH HCHOJb30BATh XMMUYECKYI0 CHMBOJHUKY JUIsI COCTaBlIeHHs (GOpMYyN BELIECTB U
ypaBHEHUH XUMHUYECKUX peakiuii, cuctemarnyeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHMYeCKUX BELIECTB (YrapHbli ra3, yriaeKHucIbli ra3, aMMuak, raméHas U3BeCTb, HeraléHas U3BeCTh, MUThEBAs

coJla, MUPUT U IpyTue)

2.6

CdhopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPTaHMUECKHUX BEIICCTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE N€HETHUYECKOW CBS3U MEXKAY HEOPraHMYECKHUMHU BELIECTBAMU C

IIOMOIIBIO ypaBHeHI/II\/'I COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKuHﬁ

2.7

ChopmMupoBaHHOCTh YMEHUHM IJIAHUPOBATH M BBIINOJHATH XUMUYECKUH OSKCIEPUMEHT (pa3okKeHHEe MepoKcHia
BOJIOPO/Ia B MPHUCYTCTBUHM KaTaIM3aTOpa, OMPENEJICHHUE CPElbl PACTBOPOB BEIECTB C IOMOMIBIO YHHBEPCAIHLHOTO
WH/IWKATOpa, BIMSHUE PA3UYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH, PEeaklud HOHHOro oOMeHa,
KayeCTBEHHBIC pEaKIMh Ha Cyiabdar-, KapOoHAT- ¥ XJIOPHI-aHWOHBI, HAa KAaTHOH AaMMOHHs, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a1a4 Mo TeMaMm «Mertamiey U «Hemeramnsl») B COOTBETCTBHM C TpaBHJIAMH TEXHUKH
0€30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMH M JIA0OPATOPHBIM OOOPYIOBAaHHMEM; TPEICTABISATh PE3YJIbTAThI
XHUMHAYECKOTO IKCIIEPUMEHTA B (JOPME 3aIMCH YPAaBHEHHI COOTBETCTBYIOIINX peakiuii U (JOPMYITHPOBATH BBIBOJIBI HA

OCHOBC 3THX PE3YJIbTATOB

2.8

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'II-OI[3.TL IpaBujia IIOJIB30BAHUA XUMHYECKOH HOCYHOﬁ u J'Ia60paTOpHBIM
O60py,Z[OBaHI/IeM, a TAKXKE IIpaBUJIa 06paH_[eHI/I$I C BCUICCTBAMHU B COOTBCTCTBHUU C MHCTPYKHUAMU I10 BBIITOJHCHHIO

J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB




2.9

C(l)OpMHpOBaHHOCTB YMeHI/II\/'I XapaKTEPHU30BaTb XUMHUYCCKHUE IIPOLCCChI, JICKAIMHUE B OCHOBEC IIPOMBIINIJICHHOI'O
IIOJIy4YCHUSA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaK»Ke C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00 O6H_II/IX HaY4YHbIX IIPpUHIUIIAX

M 3KOJIOTHYCCKHUX np06neMax XUMHYCCKOI'o IMMpOU3BOACTBA

XUMHUA U KU3HBL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTH TPEJCTABICHUNH O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIH
XUMHH B TO3HAHUU SBJICHUHN MPHUPOABI, B (POPMUPOBAHUU MBIILICHUS U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOMN
T'paMOTHOCTH, HGO6XOI[I/IMOI>1 AJid PCIICHHA MNPAKTHYCCKUX 3aJad U O3KOJOTMYCCKHU 000CHOBAHHOI'O OTHOIIECHUS K

CBOEMY 3/I0POBBIO U IPUPOIHOM Cpejie

3.2

ChopMupoBaHHOCTh YMEHHH KPUTUYECKH AHAJIM3UPOBATH XUMHUYECKYI0O HH(DOPMALHUIO, MOTy4aeMyI0 W3 Pas3HbIX

HCTOYHUKOB (CpeACcTBa MACCOBOM KOMMYHHUKAIUMU, ceTb IHTEpHET U Ipyrue)

3.3

CdhopMupoBaHHOCTh YMEHHMI COOJIOAATH MpaBHUiIa YKOJOTHUECKHU IeJIeCO00Pa3HOr0 MOBEACHHS B OBITY U TPYIOBOH

ACATCIBHOCTH B HCJIAX COXPAHCHUA CBOCTO 310POBBA U oxpyxcaromeﬁ HpHpO,I[HOfI Cpeabl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBHUS Ha >KUBBIC OpTraHNU3MBbI OHpe,Z[CJ'IéHHLIX BCIICCTB, ITIOHHMMAasa CMBICJI ITOKAa3aTCJIA
HZ[K, MOSCHATH Ha IIpUMCEpaAx CII0COOBI YMCHBIICHUS U NPCAOTBpAICHUA UX BPCAHOI'O BO3JCHCTBHUS Ha OpraHusm

YCJIO0BCKa

3.5

ChopMupoBaHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIIOIB30BAHMEM IIOHATHS «MaccoBas JI0Jis BEIECTBAa B
pacTBope», OOBEMHBIX OTHOIIEHHH Tra3oB NPU XMMHUYECKHUX PEaKUUsAX, MAcCchl BEIECTBA WM 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O00BbEMY OJHOIO M3 YYACTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOTO

3(1)(1)CKT21 PCaKn Ha OCHOBC 3aKOHOB COXPAaHCHUS MACChHI BCIICCTB, MMPCBPAIICHUA U COXPAHCHUS SHCPIrUn




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH
11 IIpenmer opraHn4ecKkol XUMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOJYYCHUH HOBBIX BELIECTB U MaTepuainoB. Teopus
' CTPOEHUS OpraHuyecKuX coenHeHuil A.M. bytnepoBa, €€ 0OCHOBHBIE I10JIOKEHUS
12 CtpykTypHble (HOpMYJIbl OpraHMYECKUX BELIECTB. ['oMoyiorus, nzoMepusi. XuMHUYECKasi CBA3b B OPraHMYECKHX COEIUHEHUAX —
' OJIMHAapHBIC U KpaTHbIE cBs3U. [IpencTaBnenue o knaccuuKaluy OpraHMueCKuX BEIIeCTB
13 HomeHknatypa opraHM4ecKuX COeIMHEHUH (CHCTeMaTH4ecKas) U TpUBHAJIbHbIE Ha3BaHUs BaXXHEUIIMX MPEICTaBUTENEH KJIAaCCOB
' OpraHMYECKHX BELIECTB
2 VrieBonopoast
21 AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHHA psia. MeTaH M 3TaH — MPOCTEHIINe MpeICTaBUTEIN alKaHOB: (pU3MUYECKUEe U
' XMMUYECKHEe CBOMCTBA (peaKkIMy 3aMEIeHHs] ¥ TOPEHUs ), HaXOXKICHUE B IPUPOJIE, TOJTyYeHUE U IPUMEHEHUE
AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHI psA. DTUICH U MPONHIEH — MPOCTEHIINe MPEACTaBUTENN AIKCHOB: (PU3UYECKUE U
2.2 XMMHUYECKHE CBOWMCTBA (PEaKLUU T'MIPUPOBAHMS, TaJOr€HUPOBAHUS, THAPATALMU, OKUCIECHUS U MOJIMMEpU3allin), TOJydeHUE U
IIPUMEHEHNE
53 Ankanuensl: OyranueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE CBOMCTBA (peakuus MOJTUMEpPHU3aIH).
' [TomyueHue CUHTETUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTUYECKUN Psill. ALIETHIEH — MPOCTEHIINN NPECTAaBUTENb AJTKHHOB: COCTAaB,
2.4 CTpoeHHue, (PU3NIECKHe U XUMHYECKUE CBOMCTBA (PeakIy THAPHUPOBAHNUS, TaIOTCHUPOBAHMS, THAPATALINN, TOPEHUS ), TIOJTyYCHHE
U TIpPUMEHEHUe




2.5

Apenbl. benzon: coctas, cTpoeHue, pu3nyecKrue 1 XUMUYECKUE CBOWCTBA (peaKIMy raJIorTeHUPOBAHMSI U HUTPOBAHUS ), TOTy4CHHE
U npuMeHeHue. Toiyosd: cocTtaB, cTpoeHue, (pU3nueckre U XMMHUYECKHUE CBOMCTBA (peaKlMU rajoreHUpOBaHUS U HUTPOBAHUS),
MOJlyYeHUE U TMpPHUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTWyeckass CBS3b MEXKIY YIVIEBOJAOPOJIAaMH, MPHHAJICKAIIMMHA K

Ppa3jInuHbIM KJIaCCaM

2.6

[TpupoaHbie UCTOYHUKH yriieBoopoaoB. IIpupoanslii ra3 u nomytHsle HedTsaHbIe Ta3bl. HedTh u €€ npoucxoxnenue. CrocoOsl
nepepaboTku He(TH: NMEpPEeroHKa, KPEeKUHI (TepMUYECKUN, KaTaluTHuecKuil), muponu3. IlpoaykTsl mepepaboTku He(TH, HUX

[PUMEHEHHE B IPOMBIIUICHHOCTHU U B OBbITY. KaMEHHBIH yrosib ¥ MpOAYKTHI €ro nepepadoTKu

Kucnopoaconepkanue opraHU4eCKUe COCTMHEHHS

3.1

Hpe,[[eHBHBIC OAHOATOMHBIC CIIMPTHI. MeTaHOJI ¥ 3TaHOMI: CTPOCHUC, (I)I/ISI/I‘IGCKI/IG U XUMHYECKHE CBOMCTRBA (peaKI_II/II/I C aKTHBHBIMHU
MCTaJUIaMH, TaJIOr€HOBOOOPOAAMH, ropeHHe), MMPUMCHCHHUC. BO,I[OpO)IHI)Ie CBIA3HU MCKAY MOJICKYJIaMH CIIMPTOB. HeﬁCTBHe
MCTAHOJIa U 3TaHOJIa Ha OPraHu3M YCJIOBCKaA. MHoroaToMHEbIE CIIMPTHL. OTUIICHTIINKOIb U TJIMLOCPHUH: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IC u
XHUMHUYECKHE CBONCTBa (BBaHMOﬂeﬁCTBHC CO MICJIOYHBIMU MCTAJUIAaMM, KAaUYCCTBCHHAA pCaKIHWd Ha MHOTOATOMHBIC CHI/IpTBI).

JleiicTBre Ha opraHu3M 4enoBeka. [[pumeHenne rimiepruHa U STUIICHITUKOJIS

3.2

®deHoI: cTpoeHue MOJIEKYIIbI, (pu3nueckue U XumMuueckue cBoictBa. TokcuuHocTh deHona. [Ipumenenue gpenomna

3.3

AJIB,Z[CTI/II[BI N KCTOHBI. (I)OpMaJ'IBI[eI‘I/IJI, alCTalIbACTHU/: CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA (pCaKI_II/II/I OKHCJICHUA U

BOCCTAaHOBJICHHA, KAYCCTBCHHBIC peaKLII/II/I), MOJIYYCHHUC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHCIOThL.. MypaBbHHAs U YKCYCHAsl KHCIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMHUYECKHE
CBOIiCTBA (CBOICTBA, 00IIME ISl KJIacca KUCIIOT, peakiys dTepuuKaIim), morydeHue U npuMeHernrne. CTeapuHoBasi U 0JICHHOBAS

KHCJIOTBI KaK NPCACTABUTCIIN BBICIUX Kap6OHOBbIX KHCJIOT. MbllIa KaK COJIM BEICIIHX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC ,Z[GﬁCTBI/IC

3.5

CrnoxHable 3pUpHl KaKk MPOU3BOIHBIE KapOOHOBBIX KUCIOT. I'naponu3 cnoxHbX 3¢upos. XKupsl. ['uaponus xupos. [Ipumenenue

>KupoB. buosornueckast poiib KUPOB

3.6

VYraneBoasl: cocTaB, KilaccH(UKanus yrieBoAoB (MOHO-, AM- M MOJUcaxapuisl). [roko3a — MpoCTEWIMI MOHOCaXapHI:
0COOEHHOCTHU CTPOEHUSI MOJIEKYIIbI, PU3NUYECKHE U XUMHUUECKHE cBoWcTBa (B3aumozeiicTaue ¢ rugpokcunom menu(ll), oxucnenue

aMMHUa4HbIM pacTBOpoM okcuzaa cepedpa(l), BoccTaHOBIEHUE, OpOKEHUE TJIIOKO3bI), HAXOXJIECHHE B IMPHUPOJAE, NMPUMEHEHUE,




Ouojoruyeckas POJIb. doTtocunTE3. qDPYKTOSa KaK H30MEp IIHOKO3BI. KanMaJ'I U LOCJUII0JIO3a KaK IIPHUPOAHBIC ITOJIMMCEPEHI.

CTpOCHI/IC KpaxmaJia 1 HEJUIF0JIO3EbI. dusnyeckre U XUMHUUECKHE CBOHCTBA KpaxmaJia (FI/II[pOJ'II/IS, Ka4C€CTBCHHAsA pCaKnuAa C I/IOI[OM)

4 A3oTcojepikale OpraHnyecKre COeTMHEHUS
a1 AMHUHOKHCIIOTEI KaK aM(i)OTepHI)Ie OpTraHNYCCKHUE COCANHCHUS. dusudeckre 1 XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha nmpumMepe
' riviuHa). buonoruueckoe 3HaueHre aMUHOKUCIOT. [lenTuast
4 benku kak mnpupoAHBIE BBICOKOMOJEKYISpHbIE coequHeHus. [lepBuuHasi, BTOpUYHAs W TpPETHUYHAs CTPYKTypa OEIKOB.
' XuMu4ecKre cBOMCTBA OENIKOB: THIPOJIN3, I€HATypalisl, KaUeCTBEHHbIE peaklliuy Ha OenKu
5 BBICOKOMOJIEKYIIIPHBIE COCITMHEHUS
OcHOBHbIE TMOHATHSI XHMHUU BBICOKOMOJEKYJSPHBIX COEIUWHEHUI: MOHOMEp, IMOJIUMEp, CTPYKTYpHOE 3BEHO, CTENEHb
5.1 MOJIMMEPU3ALUK, CpEeAHsAsl MOJeKyaspHas Macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEIUHEHHM
MOJIMMEPHU3AIUS U TIOJTUKOH ICHCAIS
59 DKClepUMEHTAIbHbIE METOJbl HM3yYeHHUs BEIIECTB M WX MpPEeBpalleHHUI: O3HAaKOMJIGHHE C oOpa3lamMu MPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaydyKoB. [lonydeHne CHHTETHUECKOTO KayudyKa U pe3HHbI
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckue OCHOBBI XUMHUH
XUMHYECKUH 371eMeHT. AToM. SIIpo aromMa, H30TOMbl. DIEKTPOHHAS 000JI0YKa. DHEPTETUUECKUE YPOBHH, MTOAYPOBHU. ATOMHBIE
11 opbuTtanu, S-, p-, d-a7emMeHTbl. OCOOEHHOCTH pacpeieeH st HISKTPOHOB M0 OPOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
MEepPUOAOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB
12 Ilepnonnueckuii 3axoH u [lepuonnueckas cucrema xumuieckux snemeHToB .M. MenaeneeBa. CBsi3b NEPHOJUYECKOTO 3aKOHA U

Ilepuoguueckoit cucteMbl XUMUYECKHX dneMeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpUEUW CTPOEHUS aTOMOB.




3aKOHOM€pHOCTI/I W3MEHEHMS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 06p33y€MBIX HMHU IIPOCTBIX U CJIOKHBIX BCIICCTB I10 I'pyIIiaM U

nepuogam. 3HaueHHe NEPUOANYCCKOI'0 3aKOHA B Pa3BUTUH HAYKHU

CTpOCHI/Ie BellecTBa. XUMHUYECKas CBSI3b. BI/II[I)I XHMHYCCKOM CBSI3H (KOBaJ'ICHTHaH HEMOJsIpHasd W IIOJIsIpHas, HWOHHAA,

1.3 Metaimyeckast). VOHBI: KaTMOHBI M aHHOHBL. MeXaHHW3MBl O0pa30BaHUS KOBAJICHTHOW XHUMHYECKOH CBs3M (OOMEHHBIN W
JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBsi3b
14 BanenTtHoCTh. DnekTpooTpuaTeabHOCTh. CTENEeHb OKUCIIEHUS
BemecTBa MONEKYIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa BEINECTBA. THIBI KPUCTAJUTMUECKHX
1.5 penéTok. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT TUIMA KpUCTAILIHYECKOH peméTku. [loHsTne o aucnepcHbIx cucteMax. McTuHHBIE U
KOJIJIOUIHBIE pacTBOphl. MaccoBast 10J1s BEIECTBA B PACTBOpE
1.6 Knaccudukanus HeopraHnueckux coeanHeHni. HoMeHkaTypa HeopraHn4ecKix BeIeCTB
17 Xumndeckas peakuus. Kimaccnpukanys XUMHUECKHX PEaKIUii B HEOPraHMYECKON M OPraHNYeCKONW XMMHUH. 3aKOH COXPAaHCHHS
' MacChl BEIECTB, 3aKOH COXPAHEHHMS U MTPEBPAIICHUS SHEPTUHU ITPH XUMHUYECKHUX PEAKIUIX
1.8 CKOpOCTb peaKiyu, € 3aBUCUMOCTh OT Pa3JInYHbIX (JAaKTOPOB
19 OOpatumble peaknuu. XuMHYeckoe paBHOBecre. DakTOphI, BIMAIOMINE Ha COCTOSHUE XMMUYECKoro paBHoBecus. Ilpuniun Jle
' [Tarenbe
110 OnexTponutryeckas aucconmanus. CuibHbIe U cradbie 1eKTponuThl. Cpea BOIHBIX pacTBOPOB BEILECTB: KHCIAsl, HEUTpaIbHas,
' menoyHas. Peakiim noHHOro oOMeHa
1.11 OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINH
2 Heopranuueckas xumus
Hemeramnsl. Tlonmoxxenne nemetaiwioB B Ilepuonnueckoii cucreme xumudeckux 3neMmeHTtoB JI.J. MennmeneeBa u 0COOEHHOCTH
2.1 cTpoeHHs aToMoB. du3nyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpHUMepe KHUCIopoaa, cepsl, ¢ochopa u
yriiepoa)
2.2 XUMHUYECKUE CBOMCTBAa BaKHEHMIIMX HEMETAJUIOB (TaJOr€HOB, Cephl, a30Ta, Gocdopa, yraepoaa U KpeMHUS) U UX COCAMHEHHH




(OKCHIO0B, KUCJIOPOJICOACPKAIUX KUCIIOT, BOJAOPOIHBIX coequHeHui). [IpuMeHeHne BaKHEHIITMX HEMETAIIJIOB M KX COSIMHEHUI

Mertamibl. [lonoxenue metaywoB B Ilepuommdeckoit cucreme xumuueckux diemeHTtoB [[.M. MenneneeBa. OcoOeHHOCTH

2.3 CTPOCHHSI DJEKTPOHHBIX O000JI0YEK aTOMOB MeTaioB. OOmme ¢usndeckue cBoiicTBa MeTauioB. CIUlaBel METaJUIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSIKEHUH METAIIIIOB
54 XHUMHYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUH, KA, KaJIbIIUK, MarHui, aIIOMUHUN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX
. coenuHeHuit. O0mIHe crocoOsl MoMTydyeHus: MeTaloB. [IpuMeHeHre METaIOB B OBITY U TEXHHUKE
2.5 ['eneTnyeckast CBsI3b HEOPraHUYECKHUX BEIECTB, MPUHAIICKAIUX K PA3TUIHBIM KJIaccaM
3 XUMUS U )KU3HD
31 Ponp xumum B 00ecTieUeHHH IKOJIOTHYECKOHM, IHEPreTUYECKOW M TMHUIIEBOW O€30MacHOCTH, Pa3BUTHH MeAuIuHBL. [loHsATHE O
' Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX PEaKIIUi
[IpencraBnenuss 06 OOIIMX HAYYHBIX TPUHITUIIAX TTPOMBIIIICHHOTO IMOJTYYEHUsI BAXKHEHIINX BemecTB. UeIOBEK B MUpE BEIIECTB U
3.2 MaTepHUasoB: BAKHEHIIINE CTPOUTEIIBHBIC MaTepUaJIbl, KOHCTPYKIIMOHHBIC MaTepHalIbl, KPACKH, CTEKIIO, KEpaMUKa, MaTepHaIbl JIs
AIIEKTPOHHUKH, HAHOMATepUaibl, OPraHUYECKUE U MUHEPAJIbHbIE YI0O0peHus
33 XuMHUsL ¥ 30pOBbE 4YENOBEeKa: MpaBWJIa HCIOIB30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB, MpaBuiia 0e30MacHOr0 HCIOIb30BAHUS

npemnapaTron OBITOBOM XMMUH B MOBCEIHEBHOM KM3HHU




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YAEHUKA

* Xumus. 10 xknace. I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A. AkunonepHoe o0riectBo «M3natensctBo «IIpocBerienne»

* Xumus. 11 xnacc. I'abpuensn O.C., Octpoymon WN.I'., Cnagkos C.A. Akmuonepaoe obuiectBo «M3narensctBo «lIpocsemenner






