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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMMa O XMMHH Ha ypOBHE CpemHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanmu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHs (elepalbHO 00pa3oBaTeNbHONM MPOrpaMMbI CpelHEero 00IIero
obpazoarus (DOIlI COO), mpencraBieHHBIX B DeneparbHOM TOCYJAapPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Koumenmmnm mnpenomaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHbIX opranusanusx Poccuiickoir ®enepanuy, peanu3yomuX OCHOBHBIE 00pa3oBaTelbHbIE
MPOTPaMMBI, M OCHOBHBIX MOJI0KeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon g0 2025 rona» (Pacopsokenue I[IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOAOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONpPENENCHUIO OOIIeH cTpaTeruu
00yueHHs, BOCOUTAHUsI U PAa3BUTHsI 00yUaIOMINXCsl CpeACTBaMH yueOHoro npeameTa «Xumus» s 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHmentyamsHble monoxernms PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH LeJlel, COAep)KaHHs, pPe3ylbTaroB OOy4YeHUs H TpeOOBaHUI K YPOBHIO
MOJrOTOBKH BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMOe BBHITYCKHHKAMHU OOIIeoOpa3oBaTeNbHONW OpraHM3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONINM STAllOM peaTn3aiin
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX IENOCTHOH cHUcTeMe
XUMHYECKOTO 00pa30BaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOJBI, (HhOpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyIbTYphl YEJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO W TPHPOAHON cpene. Peammsyercss xuMudeckoe oOpazoBaHWEe OOyYaroIIUXCs Ha
YpOBHE CpEIHEro OoO0IIero oOpa3oBaHUs CPEICTBAMH Y4YEOHOTrO NpenMeTa «XUMHs», COACpKaHHE U
MOCTPOCHHE KOTOPOTO OIPENENIeHbl B MPOTPaMMe M0 XUMHH C YIETOM CIeUGUKA HAYKH XUMHUH, e
3HAYCHUS B TIO3HAHWU MPUPOABI M B MaTEPUANBHON KU3HH OOIIECTBA, a TAKXKE ¢ YUETOM OOIIUX LeNel U
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepanuu.

XuMHUSL KaKk DJEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK HWIpaeT 0coOylo pollb B COBPEMEHHOU
[UBWIM3AIMYA, B CO3JaHMM HOBOW 0a3bl MaTepuaibHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaa B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHWE IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KaroIlleM MHUpe KaK O €IWHCTBE MPUPOMIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUW Ha OCHOBE
MOHUMaHHs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIy CTPOCHHEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

TecHO B3aMMOJEWCTBYsSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla HEOTheMIIEMOM
YaCThI0 MHPOBOW KYyIJIbTYphI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPyJa M XU3HU KaXKJIOTO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNIbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelIeHue rI00aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMN, SHEPTETHUECKOM,
MTUIIIEBOH, SKOJIOTHYECKOM OE30MMaCHOCTH M OXPaHBI 3/I0POBbSL.

B cooTBeTcTBUU ¢ 00mMMMHU TIETISIMU U MPUHIIUIIAMA CPEIHETO 00IIero oopa3oBaHus COACpPKAHUE
npeamera «Xumus» (10—11 kiaccel, 6a30Bblid YPOBEHb H3YUEHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyITBTYPHYIO TIOATOTOBKY O00YYaOUNXCs, HEOOXOANMYIO UM ISl BRIPAOOTKA MHPOBO33PEHYECKHX
OPUCHTUPOB, YCICHIHOIO BKJIIIOYCHUA B KHU3HbL COIIMYMaA, MPOJOJIDKCHUA O6p330BaHI/IH B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBISIOIMMH TIpeaMeTa «XUMH» SBISIOTCS 0a3oBble Kypchbl — «OpraHudueckas XUMHS» H
«OO01as u HeopraHu4deckass XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJEpP)KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHHUM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHUNA M3 OOIIeH XUMHUN)
u opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHUCTEMbl 3HAHWH NP HM3YUCHHUH NpeaMeTa
o0ecrieyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCErO MHOr000Opa3usi BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPUM XUMUU.

CtpykTypa coiepkanus KypcoB — «Opranuueckas Xumusi» u «OO01as 1 HeOpraHudecKas XUMHSDY
chopMHupoBaHa B TpOrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOrO NOAXOJa K HM3YYCHHIO Yy4eOHOro
Martepuaiga M OOYCIIOBIIEHa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha OINpPeJeIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHMHUHM BEIIECTBA PAacCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPHUU CTPOEHHS OPraHUYECKMX COEAMHEHMH, a TakkKe Ha YPOBHE CTEPECOXMMUYECKUX U
9JIEKTPOHHBIX NPEACTaBICHUH O CTpoeHWH BemiecTB. CBemeHHs 00 HM3y4aeMbIX B Kypce BEILECTBaX
JTAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB O CIOXHBIX OMOJIOTHYECKH aKTHBHBIX COeTUHEHHN. B Kypce
OPTaHWYECKOW XUMHH IIONy4aloT pa3BUTHE CHOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO



00pa30BaHMs MEPBOHAYAIBHBIE MPEACTABICHHUS O XUMHYECKOM CBS3M, KIACCHU(PHUKAIMOHHBIX MpPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKOM PEaKIim.

[Tot HOBBIM YTJIOM 3pEHUs B IpeaMeETe « XUMUsD» 0a30BOTO YPOBHS pacCMAaTPUBACTCS M3y4YCHHBIN
Ha ypOBHE OCHOBHOTO 00ILEro 0Opa3oBaHMs TEOPETHUECKUI MaTepHuan U (PaKTOJIOTHUECKUE CBEACHUS O
BEIIeCTBaX M XUMHUYECKOH peakimu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHWYecKas XHMHS»
00ydJarommMcsl TIPEIOCTABISETCS] BO3MOXKHOCTh OCO3HATH 3HAYEHHWE [EPHOJAWYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3WIMKA, TIyOXe MOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKITHI 3TOT0 3aKOHA — OT 0000IaroImei 10 OOBICHSIONIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUW O BaXKHEWIIMX BEIIECTBAaX, HMX COCTaBe, CTPOCHHUM, CBOMCTBaX H
MPUMCHCHUHU, a TaKKE O XUMHYCCKHX PEaKIUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
noroHseTcs B Kypcax 10 u 11 xmaccoB ajieMeHTaMU COACPIKAHUS, UMCIOIUMH KYJIbTYPOJIOTHUECKUHN U
MPHUKJIATHON XapakTep. OTH 3HAHHA CIIOCOOCTBYIOT ITOHMMAHHIO B3aMMOCBS3H XHMHHU C APYTAMHU
HayKaMH, pacKpbIBalOT €€ pOoJb B TIO3HABATEIbHOM M TMPAKTHUECKOW MAEATENFHOCTH 4YellOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBKEHHS K TMPOLECCY TBOPUYECTBA B OONACTH TEOPUU U MPAKTHYCCKHUX
MIPHUIIOKEHUI XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIIECTBEHHO W JTMYHOCTHO 3HAYUMBIX
mpoOiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHNBATh WH()OPMANHIO U TPUMEHATH €€ s
IIOITOJIHCHUA 3HaHI/II71, PEHICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIIEA0OBATCIIbCKUX 3a/1a4. B
[eJIoM cofepkaHne ydeOHoro mpemMeTa «XWMHS» JAHHOTO YPOBHS H3yYEHHUS OPHEHTHPOBAHO Ha
(dbopMupoBaHUE y OOYYaIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI I MOHUMAaHUS (GIIOCO(MCKUX HIEH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHpa, O0O0yCIOBICHHOCTH
CBONCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, [TI03HABAEMOCTb IPUPOJHBIX SBJIECHUI IIyTEM SKCIIEPUMEHTA
U pelIeHnus MPOTHBOPEYNi MEXKIy HOBBIMH (PaKTaMH M TEOPETHYECKHMHU MPEIIOCHUTKAMHU, OCO3HAHUE
pOJIM XMMHH B PEIICHHH JKOJOTHYECKUX MpolieM, a Takxke MpobieM cOepekeHUs] SHEPreTHUECKHX
PECYpCOB, ChIPbsl, CO3JaHNA HOBBIX TEXHOJIOTMH U MaTe€pUasoB.

B mmane pemieHus 3aad BOCHHUTAHWSA, PA3BUTHS W COIHUAIM3ANNAN OOYYarOIIUXCS TPUHSATHIC
MpOrpaMMOi TIO XHMHH TIOAXOABI K OMNpPEIEeIICHUI0 COAEp)KaHWS W TOCTPOCHHS TIpeaMeTa
npeaycMaTpUBaloT (OPMUPOBAHNE YHHBEPCATbHBIX YUEOHBIX ACHCTBHIA, MMEIOMNX 0a30BOc 3HAUYCHUE
JUTSL pa3lIMYHBIX BUJIOB JIESITEIBHOCTH: PEIICHHUs MpoOIieM, MOUCKa, aHallu3a U 00paboTKu MHPOPMAIHH,
HEOOXOJUMBIX [UIS TPHOOPETEHHsI ONbITa TNPAKTUYECKOW U HCCIeNOBATENCKON esATeNbHOCTH,
3aHUMAIOIIEeH BYKHOE MECTO B IO3HAHMH XHMHH.

B mpaktuke mpernonaBaHuMs XMMHH KaKk HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs, TaKk W Ha
YpOBHE CpenHero odmiero oOpa3oBaHMs, MPU ONPEICICHUN COJIEPKATENFHOW XapaKTEPUCTHKU Lenen
W3YYeHHUs TIpeIMeTa HalpaBIIEHUEM TIePBOCTEIIEHHOW 3HAYUMOCTH TPAIWIMOHHO TpPHU3HAETCS
(opMHpOBaHNE OCHOB XMMUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOM
JIESTEIIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOYKU
3peHUs TAKOW TIOJIXO/ K OTpECIICHHIO TIeTIei H3ydeHHs TIpeIMeTa SBIISETCS BIIOJIHE OTPaBIaHHBIM.

CormnacHo I[aHHOﬁ TOYKE 3PCHUA TJIAaBHBIMH LEIISIMU U3YYCHUA NPEAMETA «XumMusa» Ha 6330BOM
ypoBHe (10 =11 ki1.) sABNISIFOTCS:

e (HOpMHUPOBAHUE CHUCTEMbl XMMHUYECCKHUX 3HAHUN KaK BaKHEUIICH COCTABJISAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOH JEXKaT KIIOYEBBIC MOHATHS, (YHIAMEHTAIbHEIE
3aKOHBI W TEOPUM XUMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHWE W TIOHUMAaHHE CYIIHOCTH
JOCTYITHBIX 000O0IIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH HuX
Ppa3BUTUA U CTAHOBJICHHA

e (GopMUpOBAaHHE M pPa3BUTHE MPEACTABICHHNA O HAyYHBIX METOAAaX IIO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIHid, HeOOXOIUMBIX Il MPUOOPETEHUs] YMEHUN OPUEHTUPOBATHCS B MHpPE
BCHICCTB MW XHMHUYCCKUX SIBHCHI/Iﬁ, UMCHIOIIMNX MECTO B IMpUPOAC, B HpaKTH‘IeCKOﬁ u
IMOBCEHEBHOM KH3HMU,

o pa3BuUTHUC YMeHI/Iﬁ A CIOCO0O0B JACATCIIBHOCTHU, CBA3aHHBIX C Ha6J'IIO)IeHI/IeM 1 OOBSICHEHHEM
XHUMHYECKOr0 SKCIEPUMEHTa, COOI0ACHUEM TPaBUII 0€30IIaCHOTO OOpaIEHHsI C BEILIECTBAMHU.

Hapsgy ¢ ateM, copepkareibHas XapaKTEpUCTHKA IeNel W 3ajad HM3y4YeHHs NpeaMeTa B
mnmporpaMMme 1Mo XUMHUHU YTOYHCHA M CKOPPEKTHpPOBaHa B COOTBETCTBHMM C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpenHero ooOmiero obpaszoBanus. CeroiHs B MpeNojaBaHUM XHMUH B OOJbBIICH CTENEeHU
oTna€Tcsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COIEp)KaHUs OOy4YeHHs, OPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBHIMYCKHHKa OOIIE00pa30BaTeNbHOW OpraHW3alliy, BIAJACIONIETO HE HaOOpOM 3HAHWH, a



(GYHKIIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHSMH AaKTUBHOTO HOIYYCHUS 3HAHUH U
NPUMEHEHUS UX B peabHOM JKH3HU JUIS PEIICHNS MPAKTHYECKNX 3a/1a4.

B cBM3u ¢ 3TUM mpH HM3ydeHHH mpenMmera «XHWMHUS» ITOMUHHUpYIOIIee 3HaYeHHWE MPUOOpETaroT
TaKue LeNU 1 3a]a49H, KaK:

ajanTanys OOYYaloIIMXCSl K YCIOBUSM THHAMHYHO pPa3BHBAIOIIETOCS MHpPa, (OPMHpPOBAHHE
MHTEIUIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa3OBaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MPHHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIHsX, CBA3aHHBIX
C BEIIECTBAMH U NX IPHMEHEHHEM;

¢dopMupoBaHuEe y OOYyYaOMUXCA KIFOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIETEHITHI), UMEIOIINX
YHHBEpCaJbHOE 3HAUYEHHE AJIsl Pa3IMUHBIX BUAOB JIEATEIBHOCTU: pEIICHHUS poOiieM, OUCKa, aHaIh3a U
00paboTku uH(pOpMaLUU, HEOOXOAUMBIX AJsl MPUOOPETEHHS OIBITA NESTEIBHOCTH, KOTOpas 3aHHUMaeT
Ba)KHOE MECTO B IO3HAHWM XHMHHM, a TAaKKe JJIS OLECHKH C IMO3WIMH SKOJOTHYECKOW Oe30macHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPraHM3M UYeJIOBEKa U MPUPOJHYIO CPELy;

pasBUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJarOmuUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHH C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIEC TEXHOJIOTHHU IS TIOMCKA
W aHanu3a y4yeOHOW M HaYYHO-TIOMYJISIpHON HH(OPMAIMK XUMHUECKOTO COACPKAHHUS

dopMupoBaHHEe W pPa3BUTHE y OOYYAIOIIMXCS ACCOLMMATHBHOIO M JIOTMYECKOTO MBIIUICHUS,
HaAOIOJaTETFHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, IPHU
IJIAaHUPOBAHUHA U MPOBEACHUN XUMHNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y OOydaromuxcs yOeKIEHHOCTH B T'YMaHHMCTHUECKOW HANpPaBICHHOCTH XHMHUH, €€
Ba)XHOM POJM B PEHICHHH TJO00AIBHBIX MPOOJIEM pannOHATBHOTO MPUPOJONOIB30BAHMS, MOMOITHEHUS
JHEPreTHUECKUX PECypcOB W COXpaHEHHs] MPHUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOT'O OTHOIIEHHS K TIPUPOJIE U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHS OIBITA MCIOIH30BaAHUS
HOJYYCHHBIX 3HAHWU JUIA NPUHATHS T'PAMOTHBIX PEHICHHH B CHTYAIUSX, CBSI3aHHBIX C XMMUYECKHMH
SIBJICHUSIMU.

B y4eOHOM 1u1aHe cpenHero o0mero oopa3oBaHus IpeaAMET «XUMUs» 0a30BOTO YPOBHS BXOIUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HaYYHBIE TIPEAMETHD.

OO0miee yucao YacoB, OTBEAEHHBIX Ul M3Y4YEHUs] XMMHUH, Ha 0a30BOM YPOBHE CpPEIHEr0 OO0ILIero
oOpa3oBanus, cocTaBigeT 68 yacoB: B 10 kmacce — 34 waca (1 yac B Henemo), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue OCHOBbI OPraHUYECKOH XUMHMHU

IIpenMer opraHMYecKOM XUMHUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOJIYYCHHH HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuil A. M. bytneposa, e€ ocHOBHBIE
nonoxeHusi. CTpyKTypHble (HOpMYJIBI OpraHUYECKHX BeHIeCTB. | oMoinorus, nzomepus. XUMHUECKas
CBA3b B OPTaHUYECKUX COCTUHEHNIX — ONMHAPHBIE U KPAaTHBIE CBSI3H.

[IpeacraBnenue o KiIacCUPUKANUM OpPraHMYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX MPEICTABUTENECH KIaccoB
OpPraHUYECKUX BEUIECTB.

OKCTIepUMEHTANbHBIE METOABl HW3YYEHUs BEUIECTB M HX MPEBPALECHUI: O3HAKOMIIEHHE C
o0pa3iaMi OpraHMYecKUX BEIIECTB M MaTepHajlaMd Ha WX OCHOBE, MOJEIMPOBAHUEC MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOMIOACHHWE U ONHMCAaHHE AEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHHIO
OpPTaHWYECKUX BEIIECTB IIPH HATPEBaHUH (TUTaBlIeHUE, OOYTIIMBAHHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — IpoCTenIIne NpeAcTaBUTENN
AIKaHOB: (U3UUECKHUE M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAn. OTWIEH M MpONWIEH — MpocTeline
NPEACTAaBUTENN  AIKEHOB: (u3uyeckue M XUMHUYECKHE CBOHCTBa (peakuuy THAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U IOIMMEPHU3aLiN ), OJIYUCHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 1 MeTUnOyTagueH-1,3: cTpoeHue, BayKHEHIINE XUMHYECKHE CBOWCTBA
(peaxuust nmonuMepu3anun). [lomyueHne CHHTETUYECKOTO KaydyKa U pe3UHBbI.

AJIKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHIIunit
NpEe/ICTaBUTENh AaJKUHOB: COCTaB, CTpOeHWe, (U3NYEeCKWe ¥ XUMHYCCKHE CBOWCTBA (peakiuu
THIPUPOBAHMS, TAJIOTEHUPOBAHNSA, THAPATAIIUH, TOPEHHUS ), TOIyYeHNE U IPUMEHEHHE.

Apensl. bensonm: cocraB, crpoeHue, Qu3MYECKME€ U XHMHUYECKHE CBOMCTBa (peakLuH
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUCHUE U IPUMEHEHUE. 10y0: cocmas, cmpoenue, usuieckue u
Xumudeckue CeoUCmea (peakyuu 2an02eHUPOBanusi U HUMPOGAHUs), NOAYYEHUe U NpUMeHeHuUe.
TokcuuHOCTE apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMHM, NMPUHAICKAIIUMA K PA3THYHBIM
KJIaCCaM.

[MpupoaHbIe UCTOYHHUKH YTIIeBO0POAOB. [IpupoaHsiii ra3 u nonyTHbe HedTsHbIe Ta3bl. HedTh 1
e€ mnpoumcxoxnenue. CrocoObl mepepaboTkun He(TH: TIEPErOHKA, KPEKUHT (TepPMHUYECKHH,
KaTaJIMTHYEeCKHil), muponu3. IIpoaykTel nepepaboTku He(TH, NX NPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBI# yroib 1 IPOYKTHI €ro nepepadoTKy.

OKCTepUMEHTaJIbHBIE METOABl H3YYEHHUs BEIIECTB W WX MPEBpallleHHil: O3HaKOMJIEHHE C
o0Opa3uamu mIacTMacc, KaydyKoB M pe3uHbl, KojueKuuu «He@Tb» u «YTomb», MoienupoBaHie MOJIEKYIT
YIIEBOAOPOIOB U TaJIOT€HONPOM3BOJHBIX, IPOBEJACHNUE NPAKTHYECKOHW paboThbl: MOMyYeHHE 3TWIICHA U
W3Y4YEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA HJIM TMPOJYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOTO W3 MCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kuciopoacogepaxamnue oprannyeckue coenHEHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHEe U XMMHUYECKHUE
CBOIiCTBa (peakmuu C AaKTUBHBIMH METaJIaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHHUE), TPHUMEHEHHE.
Bonopoansie cBsi3m MeXIy MOJEKyJaMH CHUpPTOB. [IeficTBHE MeTaHoJa W 3TaHOjJa Ha OPraHu3M
YeJI0BeKa.

MHoOroaTtoMHbI€ CIUPTHL. DTWICHTIIMKONb U TIIMIEPUH: CTPOCHHE, (DU3MYECKHE W XUMHUYECKHE
CBOWCTBa (B3aMMOJECHCTBHE CO ILENOYHBIMU METAIJIAMU, KAuEeCTBEHHasl peaklHs Ha MHOIOaTOMHBIE
cnupThl). JleficTBre Ha opranus3M 4enoBeka. [I[puMeHeHne riviepruHa U STUICHTITAKOJIS.




®DeHOI: CTpOCHUE MOJICKYJIbI, (DU3MUECKUE M XHMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (heHoua.
IIpumenenne dheHoa.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYECKHe W XMMHUYECKHUE
CBOWCTBa (peaKUH OKHCIICHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKIMN), OJTyUeHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAsi W YKCyCHas KHCIIOTHI:
cTpoeHHe, (DM3MYECKHEe W XHMHYCCKHE CBOMCTBa (CBOMCTBa, OOmMME IS Kilacca KHCIOT, PEaKIIHs
STepU(UKaLNK), TToNyuYeHre U npuMeHenne. CTeapuHOBasl U OJEWHOBAas KUCIOTHI KaK MPENCTaBUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxable 2QUPH KaK TMPOU3BOIHBIC KapOOHOBBIX KHCIOT. ' MIponu3 CoXHBIX 3¢upoB. JKuphL
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, KinaccHPHKalus YIriIeBOAOB (MOHO-, AW- WM Tojucaxapuisl). [mrokoza —
IPOCTEHIINIT MOHOCAaXapHul: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3MUECKHEe M XMMHYECKUE CBOMCTBA
(B3aumoperictBue ¢ ruapokcunaom Mmenu(ll), okucieHne amMmuadHbIM pacTBOpoM okcupaa cepebdpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKas POIIb.
®oTtocuHTe3. PPyKTO3a KaK U30MEP ITIIOKO3BIL.

Kpaxman u nemmosno3a Kak OpUpOAHbIE moauMmepbl. CTpoeHHe KpaxMana W ILeJUIIOJIO3bL.
Ouznueckre ¥ XUMUIECKHE CBOMCTBA KpaxMaina (THAPONIN3, KAYeCTBEHHAs PEaKIHs C HOJIOM).

OKcIepuMeHTaNbHbBIE METObI U3YUEHHs BEIECTB U UX NPEBPAIICHUI: NpoBeacHNE, HAaOII0IeHIE
U ONHMCaHUE IEMOHCTPALMOHHBIX OIIBITOB: OPEHHE CIHMPTOB, KaYECTBEHHBIE PEAKLUUH OJHOATOMHBIX
cnupToB (oKucieHue 3Tanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIUIIEPHHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIeHHWE aMMHAYHBIM pPacTBOpoM okcupa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBre Kpaxmaiia C HOIOM), MPOBEACHHE MPAKTUIECKOH paboTHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

PacuérHele 3anaun.

Boruncnenust mo ypaBHEHHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMWYECTBA HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTa PEaKLMU MO HU3BECTHHIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3oTcoziepKale OpraHuuecKiue CoeAMHEHHS.

AMHUHOKHUCIIOTBI Kak aM{QOTepHble OpraHuveckue coequHeHus. Dusndeckne M XHUMHUECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornieckoe 3HaueHue aMHHOKHCIOT. [lenTuabr.

benku kak mpupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHU. [lepBruYuHas, BTOpUYHAS W TPETHYHAS
CTPYKTypa OesIKoB. XMMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, ACHATYPALUs, KaUeCTBEHHBIE PEaKUU Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIBI N3yUeHHS BEIIECTB M WX MPEBpallleHui: HaONII0JICHNE W OTIHCaHKe
JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypauus OENKOB IPH HaIPEeBaHUH, IBETHbIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKyIsIpHbIE COeTMHEHH

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYJSIPHBIX ~ COEIMHEHUI: MOHOMEp, MOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPU3AINH, CpeIHss MOIeKylspHas Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHNH — IIOIMMEPHU3aLMs U TOJTUKOHCHCALHS.

OKCcliepUMEHTANbHBIE METOJIbI W3YyUeHHs BEIIECTB M WX NPEBPallCHUH: O3HAKOMJICHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HU3y4YeHUH opraHudecko xumuu B 10 kimacce
OCYIIIECTBIISIETCSl Yepe3 WCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK W TOHSTHH,
SBJISIFOIMXCSL CHCTEMHBIMU JIJIsl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTrecTBEHHO-HAay4YHbIE NOHSATHA: SIBICHHE, HAYYHbIH (aKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, KJIacCU(UKAINs, T[EePUOJUYHOCTh, HAONIOJCHUE, U3MEpPEHHEe, OKCIICPUMEHT,
MO/JICITUPOBAHUE.

Ousnka: Marepus, SHEpPrusi, Macca, aToM, O3JIEKTPOH, MOJIEKyJa, JHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOC COCTOSIHHE BEIIeCTBa, (pU3MYECKHE BEIWYHHBI M CIUHHIBI HX
U3MEpPEHHUS.

Buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTES,
OMOJIOrMYECKN aKTHBHBIE BellecTBa (OeNIKH, YII€BOABL, )KUPbI, HEPMEHTBHI).

I'eorpadus: MuHepasbl, TOpHBIE TOPOIB, TOJE3HBIE HCKOMIAeMBbIE, TOIUTUBO, PECYPCHI.



TexHoJIOTHS: TIHINEBELIC IMPOAYKTEI, OCHOBBI pPalWMOHAJIBbHOI'O0 IIMTaHWA, MOIOIINE CpPEACTBA,
JICKAPCTBEHHBIE MW KOCMETHYCCKHUE Iperiaparbl, MaT€puajlbl N3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHH

XuMHUYECKHH dMeMeHT. AToM. SInpo aToma, W30TOMBL. DIEKTPOHHAs 000JI0YKa. DHEpreTHUECKUe
YPOBHH, TMOXYpPOBHH. ATOMHBIC opOutanu, S-, P-, 0- smementbl. OCOOCHHOCTH pacHpene/ieHus
9JIEKTPOHOB IO OpOHMTaIAM B aTOMax »dJEMEHTOB TMEPBBIX YETHIPEX MEPUOJOB. OIJIEKTPOHHAS
KOH(HTYpaLus aTOMOB.

Tlepuonuueckuit 3akod u Ilepuonanueckas cucrema xumuudeckux sjaemeHtoB JI. Y. Menneneesa.
CBs13b EpUOAMYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumMudeckux 3neMeHToB [[. . Menneneena
C COBPEMEHHOH TEOpPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHYECKUX
3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTHIX M CIIOKHBIX BELIECTB IO IPyINaM M MepHoAaM. 3HAUYEHHUE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHnue BemecTBa. XUMHYECKas CBA3b. BUIbI XMMHUYECKON CBSA3M (KOBaJIEHTHAs HEMOJSApHAsA U
MOJISIpHAs, WMOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHUS KOBAICHTHON XUMHYECKOW CBS3H
(oOMeHHBIN W TOHOPHO-aKIENTOPHEIN). Bomopomuas cBs3b. BaneHTHOCTB. DNEKTPOOTPHUIIATENEHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MIOCTOSIHCTBA COCTaBa BEIIECTRA.
Tunel KPUCTATVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIETKU.

Ilonatre o nuCHEpcHBIX cUCTeMax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpBL. MaccoBas nomus
BEIIECTBA B PacTBOPE.

Knaccudpukanus HeopraHMyecKux coequHeHHH. HoMeHknaTypa HEOpraHMYeCKHX BEILECTB.
I'eHeTndeckas cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIUX K PA3ITMYHBIM KJIacCaM.

Xummueckast peaknusi. Knaccnpukanys XMMUYECKUX PEeaKuii B HEOPraHWIECKOW U OpraHnIecKoit
XUMHH. 3aKOH COXpPAaHEHHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBpAIlCHHUS OSHEPTUU TpHU
XUMHYECKHX PEaKLUiX.

CKOpoCTb peakuu, €€ 3aBUCMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTrMBbIe peakui. XUMHUUECKOEe
paBHOBecre. DakTOpBbI, BIHAIOIIME HA COCTOSHAE XUMUYeCKOoro pasHoBecus. [Tpunnun Jle larense.

Onexrpoauruueckas auccouranys. CHUiibHbIE U ciladble 351eKTpoauThl. Cpelia BOAHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEI0YHasl.

OKHCANTETHEHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCTepUMEHTaJIbHbBIE METOJbl W3Y4EHHs BEIIECTB M MX MpPEBpallleHUil: JEeMOHCTpalus TaOJIuIl
«Ilepnomnueckass cucremMa XuMHueckux odieMmeHtoB JI. W. MenneneeBa», usydeHue Mojenen
KPUCTAUTMYECKUX PENIETOK, HAOJIIOJICHHE W OMHCAHWE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OITBITOB
(pa3noxeHue IMEpoOKCHIa BOJAOPOJa B MPUCYTCTBUM KaTalW3aTopa, OIpENeleHHE Cpebl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHBEPCAIbHOIO HMHAMKATOpAa, pEakUuH HOHHOTO OOMEHa), NpOBEICHUE
NPaKTHIECKON paboThl «BinsHue pa3nuuHbIX (pakTOpoB HA CKOPOCTH XUMHUYECKOH PEAKIINN.

PacuérHeble 3a1aun.

Pacuérbl mo ypaBHEHMSIM XUMHYECKUX PEaKLHUil, B TOM 4YHUCIE TEPMOXMMHUYECKHE PACUETHI,
pacyéThl C HCMOJIb30BaHUEM MOHATHS «MaccoBas A0JIsI BEIECTBAY.

Heopranuyeckasi Xumus

Hemeramnsl. ITonoxxenne HemerawuoB B Ilepuonnueckoii cuctemMe XUMHYECKHUX 3j1eMeHToB J[. .
MenpneneeBa 1 OCOOCHHOCTH CTpOeHHS aToMoB. Dusnyeckne CBOHCTBA HEMETANJIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha MpUMepe KUCIOpoia, cephl, pocdopa U yriaepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIINX HEMETA/IOB (TaJIOr€HOB, cephbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COETUHEHUH (OKCHAOB, KHCIOPOICOAEPIKAIINX KHCIOT, BOJOPOJHBIX COEIUHEHUH ).

[IpumeHeHne Ba)XHENIIIMX HEMETAIJIOB U UX COETUHEHNH.

Meramnsl. Ilonoxenue metasioB B Ilepuoaudeckoil cucreMe XMMHUYECKHX auieMeHToB [ WM.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DJICKTPOHHBIX 000JI0UYEeK aTOMOB MeTayioB. OO0mme (hu3mIecKue
cBoiicTBa MeTaioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH sl HAMPS>KEHUA METaIOB.



XWMHYECKHEe CBONCTBA BAKHEHINIUX METAUIOB (HATPHH, Kalui, KalblUHd, MarHWUH, aJlOMHHHH,
IIUHK, XPOM, JKEJIe30, MeIb) U UX COSTUHCHUI.

OO61mue criocoObI osTyueHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAIBHBIE METOABl M3yUCHHS BEIIECTB M MX MPEBPAIICHUM: H3ydeHHE KOJUICKIIUU
«MeTaJTel M CIUIaBBI», 00pa3oB HEMETALIOB, PEIICHHE SKCIEPHUMCHTAIBHBIX 3a7ad, HaOIIOIcHUE U
OTHMCaHUE JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aWMMOACHCTBHE THAPOKCHIA ATIOMUHHUS C
pacTBOpaMu KHCJIOT U IIEJIOYeH, KAUeCTBEHHBIC PeaKIMK Ha KAaTHOHBI METAJUIOR).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, MAcCe HIIH
00BEMY OZIHOTO M3 YYacTBYIOUIUX B PEAKIIMU BEIUIECTB, pACUEThl Macchl (00bEéMa, KOIMUYESCTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumuum B 00€CIIEYCHHUH 3KOJOTHYCCKON, SHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTUHM MeIULUHEL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUA.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIITHX
BEIISCTB.

UenoBek B MHpE BEIIECTB M MaTepHAIOB: BaXHEHINE CTPOUTENBHBIC MaTepUalbl,
KOHCTPYKLIMOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuangbl MJI1 3JIEKTPOHUKH,
HaHOMaTepHalbl, OPraHUIEeCKHE U MIUHEPAIbHBIC yI0OPEHHUS.

Xumusi 1 370pOBbE UETIOBEKA: MPaBHJIa MCIOIL30BAHUS JICKAPCTBEHHBIX IpENapaToB, IIpaBHiia
0€30MMacHOr0 UCIOIL30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBs3EH MpH HM3ydeHHH OOIIeHd M HeopraHudeckoil xumuu B 11
KJIACCE OCYIIECTBISCTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHSATHH, TaK U
MOHSITUH, SIBISIFOLINXCSI CACTEMHBIMU AJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0mue ecTecCTBEeHHO-HAydYHBbIC TOHATHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccuukamms, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIICPUMEHT, MOJCIMPOBAHUEC, W3MEPCHHE,
SIBJICHUE.

®u3uka: Marepusi, DHEpPrusi, Macca, aToM, »JJEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIL,
PaJIMOaKTUBHOCTh, MOJICKYJIA, YHEPIETUYCCKUI YPOBEHB, BELIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3NUCCKUE BEIUUNHBI U CIUHUIIBI UX U3MEPEHHUS, CKOPOCTD.

buonorus: kimeTka, opraHM3M, 3KOCHCTeMa, OWocdepa, MakKpo- U MHUKPOIJIEMEHTHI, BUTAMHHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE OPOJIbI, ITOJIE3HBIC HCKOMIAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKass MPOMBIIUIEHHOCTb, METALTyprusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs POMBIIUIEHHOCTh, (papMarleBTHIeCKas
MPOMBITIUICHHOCTh, TIPOU3BOJICTBO KOCMETHYECKUX TIPETapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, JJICKTPOHHAS TIPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOTPAMMBI II0 XMMUM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamM
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METAaNpeAMETHRIM H TNpeAMETHhIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3paldOTKU IIaHUPYEMBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMM CpEIHETO
o0riero o0pa3zoBaHus ABISETCS CHCTEMHO-JECATEIbHOCTHBIN MOIXOI.

B cootBeTcTBUN € CUCTEMHO-AEATEIBHOCTHBIM MIOIXOIOM B CTPYKTYPE JIUUYHOCTHBIX PE3yJbTaTOB
OCBOCHHS INpenMeTa «XUMHA» Ha YPOBHE CpPEAHEro oOmero oOpa30oBaHUS BbIIENEHBI CIEAYHOLIUE
COCTaBJISIOIINE:

OCO3HaHWE OOYYalOIIUMHUCS POCCHHCKON Tpa)kKIaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIM4YUE€ MOTHUBALIUHN K O6y‘-ICHI/IIO;

LICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH W UCTOPUYECKUX TPAIUIUil 0a30BOM HAYKH XMMHM;

TOTOBHOCTh U CIOCOOHOCTh OOYYaroOIIMXCS PYKOBOJACTBOBATBCSI B CBOCH JIEATENBHOCTH
IICHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYITUMHU HCHOCTHOf/i CHUCTEME XUMHNYECKOT'O O6pa3OBaHI/Iﬂ;

HaJIM4ME TMPABOCO3HAHMS 3KOJOTMYECKOH KyJIbTYpPbl M CIIOCOOHOCTU CTaBUTh LEIU U CTPOUTH
JKU3HECHHBIC TIJIAHBbI.

JInuHOCTHEBIE PE3yIabTaThl OCBOCHUSA IMPEAMCTA «XUMHUSA» JOCTUTAOTCA B €OHUHCTBE y‘-IG6HOI>i u
BOCIIUTATENbHON NIESTEIBHOCTU B COOTBETCTBUM C I'YMaHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO0 TIPa’kAaHCKOro oOILecTBa, NPUHSATHIMU B
oOmiecTBe HOPMaMH H TpaBWJIaMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH MpOIECCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHUA 1 HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU O6yanOH1HXCH.

JIMyHOCTHBIE PE3yIbTaThl OCBOCHHS INpeaMeTa «XHUMHS» OTPaKaloT cHOPMUPOBAHHOCTH OIBITA
MO03HABATEIFHON M MPAKTUYECKOW JEATEIHHOCTH OOYyUYaIOMIUXCs M0 Peann3aliy MPUHATHIX B 00IIeCTBE
HeHHOCTeﬁ, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIIIKY;

MMPEACTABJICHUA O COLMAIILHBIX HOPMaX U MpaBujiaX MEKIUNIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peUICHUN y‘Ie6HBIX 1 MO3HABATCJIIbHBIX 3a7a4, BHINIOTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TIOHUMATh M NMPWHHMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apryMEHTHl JPYTHX IPH
aHaJIN3€ Pa3IMYHbIX BUIOB y4eOHON AEATETbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

IIEHHOCTHOT'O OTHOIICHHA K HCTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEYEeCTBEHHON XUMUH,

YB@OKEHHUs K INPOLECCYy TBOpYECTBA B OOJIACTH TEOPHUH M MPAKTUYECKOrO NMPHUMEHEHHS XUMHHU,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUsS] HAayKH €CTb PE3yNlbTaT UINTENbHBIX HAONIOJIEHUH, KPOMOTIUBBIX
OKCIICPUMEHTAIIBHBIX ITIOUCKOB, ITIOCTOAHHOI'O TpyJda y‘-IéHI)IX " IMPAKTHUKOB;

HMHTEPECA U IMO3HABATCIIbHBIX MOTHBOB B ITIOJYUYCHHU W IOCICAYIOUIEM aHAJIN3€ I/IHq)OpMaHI/II/I (0]
MIEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBECHHOI'O CO3HAHUA, OTHIYCCKOI'O ITIOBEACHUA

CIIOCOOHOCTH OIIGHUBATh CUTYallHd, CBS3aHHbIE C XMMWYECKUMH SIBICHUSAMH, M IMPHUHUMAThH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSCH Ha MOPaJbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MMOBEACHUEC U IMOCTYIIKU CBOUX TOBapHHIeﬁ C HOSI/IHI/IfI HPAaBCTBCHHLIX
Y TIPaBOBBIX HOPM M OCO3HAHHUE MOCIIEJICTBUIA 3TUX MOCTYIIKOB;

4) popmMupoBaHNs KyJIbTYPbI 310POBBS:

NMOHUMaHUsl IIGHHOCTeW 3J0poBOr0 W  0Oe3omacHOro o0pasza JKWM3HH, HEOOXOJIUMOCTH
OTBETCTBECHHOI'O OTHOLICHUS K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMy " IICUXUYCCKOMY 3/I0POBbIO,

cOOIIIOICHNS TTPaBIJI 0€30MIaCHOTO OOpalIeHrsl C BEIIECTBAMU B OBITY, IOBCEJHEBHOM XKU3HU H B
TPYAOBOU ESATENHHOCTH;



NOHUMAaHUA IIEHHOCTH NpaBWJ MHIUBUYaJbHOTO M KOJIJIEKTHBHOI'O 0€30IIaCHOIO IOBEJICHUS B
CUTyalUsIX, yTPOXKAOIINX 3M0POBBIO U JKU3HH JIIOJEH;

OCO3HAHMS TIOCJIEACTBUH WM HENpUATHS BPEAHBIX NPUBBIYEK (YMOTPEONEHUS aJKOTOJS,
HapKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATEIbCKOM NESTENbHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTHX BUAAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acTHE B PEHICHHH IPAKTHYECKUX 3a[a4 COLMAIbHON HANPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIb);

MHTEpeca K MPaKTHUECKOMY H3YUEHHIO Mpodecchuil pa3inuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaXXCHHS K TPYAY, JIIOJAM TPyla ¥ pe3yIbTaTaM TPYAOBOU NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAJIBHOH TpaeKTOpuu oOpa3oBaHusi, Oymymieit
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIECTBA;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1IEIecO00pPa3HOTr0 OTHOIICHHUS K MPUPOJE, KaK UCTOUHHUKY CYHIECTBOBAHUS KU3ZHH
Ha 3eMmiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPoOJeM, BIMSIHHUS 3KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOM CPEbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHHUs JOCTHIKCHUH XHMMHUHU Ui pElIeHHS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
MPOTHO3MPOBATh HEOIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUSI NPEANPHHUMAEMBIX JEHCTBUH U
MIPEeNOTBpAIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, IKOJIOTHIECKON KYJIBTYpBI, ONBITA JEATEILHOCTH
SKOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHA  pPYKOBOJACTBOBAaThCS HMH B IIO3HABaTEJbHOM,
KOMMYHHKATHBHOW ¥ COLUMAIBHOW TMpPaKTHKE, CIIOCOOHOCTH W YyMEHUS aKTUBHO IIPOTHUBOCTOSTH
uaeonoruu xeMmohoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHSA
HayK{ M 00IIeCTBEHHOM NMPaKTHKH;

NOHUMAaHUs cneun(uKy XUMUHM KaK HayKH, OCO3HaHMA € poJiu B ()OPMHUPOBAHUH PALMOHATIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEM MHUpE KaK O €AMHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOW IMBWIM3AIMH: B o€
TYMaHHUCTHUYECKOH HANPABICHHOCTH W BaXKHOH POJIM B CO3JaHUM HOBOH 0a3bl MaTepUallbHON KYJIBTYPHI,
peLIeHNN TI00albHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, IHEPreTHYECKOMH,
MUILEBONH M DKOJOIMYECKO 0e30MacHOCTH, B Pa3BUTUH MEIWIMHBI, 00ECTICYCHUH YCIOBUI YCIEITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KAXKIOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH: TIOHUMAaHUS CYIIIHOCTH METO/IOB MTO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMble 3HAHWS Ul aHajlu3a M OOBSICHEHUS
SBIIEHUI OKPYXAIOIIET0 MHUpPa W TPOHUCXOIAMIMX B HEM W3MEHEHWH, YMEHHS JAelaTh OOOCHOBaHHBIC
3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOMIUXCSA JAHHBIX C LENBI0 MOIXYYEHHUs JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIIONB30BaTh XUMHYECKHE 3HAHUS JUIs pelleHHs MpoOJieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIlHsIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENTbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMH MTOTPEOHOCTIMH;

MHTEpeca K OCOOCHHOCTSIM TPy/a B pa3iIMyHbIX cepax npodecCHOHATBHOM NS TeNbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATBI



MerTamnpenMeTHble pe3ylbTaThl OCBOCHUS YYeOHOTro mpenMeTa «XUMUs» Ha yYpOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAOT:

3HauuMbIe I (OPMHPOBAaHMS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIMILIUHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TMOHSITHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
cnenn(UKy METOJIOB IMO3HAHUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPT U,
SIBJICHUE, TPOIECC, CHCTEMa, HAYYHBIA (DaKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);

VHHBEpcajJbHble Y4eOHbIe JeHCTBHs (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaroniyie (popMupoBaHne (YHKIIMOHATBHOW TIPaMOTHOCTH U COLMAIBHOW KOMIICTCHIINU
00yJaromxcs;

CIOCOOHOCTH oOyJarontuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MHUPOBO33pEHUYECKIE 3HAHWSI M YHHBEPCAIbHbIC yucOHBbIC JCUCTBHS B MMO3HABATEIHHOW W COIUATBHOM
MIPAKTHKE.

MeranpeaMeTHbIE  PE3yJbTaThl  OTPAKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMU
MO3HABATEILHBIMY, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU ICHCTBUSMH.

OgiiajieHHe YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH I€CTBHSIMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSITETTbHO POPMYITUPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paCCMaTPUBATh;

OTIPENIENIATh 1NN JCATEIIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUU UX JTOCTHIKCHUS, COOTHOCHTh
PE3YIbTAThI ACATCIIBHOCTHU C IMOCTABJICHHLIMU LICIIAMU,

HCIIOJIb30BAaTh MIPHU OCBOCHUN 3HAaHUH HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUA — BBIACIIATE XapaKTCPHBIC
MPU3HAKW MOHATUI W yCTAaHABIHMBATH MX B3aWMOCBA3b, UCIIONB30BaTh COOTBETCTBYIOIUE MOHSATHS JJIS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

B])I6I/IpaTb OCHOBAaHHA U KPUTCPUH IJIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;

YCTaHABJIMBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3yYacMbIMHU SBICHUSIMU;

CTPOHTH JIOTMYECKUE PACCYXJICHHs (MHIAYKTHBHBIC, JCIYKTUBHBIC, 10 &HAJIOTHH), BBIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHMs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKJIIOUEHUS;

NPUMEHSTh B MpOIecce MO3HAHMUS, UCTIONIB3YEMbIC B XUMHH CUMBOJINYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBLIBATh MOJICIBHBIEC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA, XUMUYECKas
dbopMyIia, ypaBHCHHE XUMHUECKOM pEeaklMy — MPU PEHICHUH YISOHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3a/a4, MPUMCHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBIIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4aeMbIX BEIECTB U XUMUYCCKHX PEAKIIHM.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUECKHX PEaKIIH;

(bopMyIHPOBaTh 1SN M 33]]a4d MCCIIE0BaHMS, UCTIONB30BATh TIOCTABICHHBIC U CAMOCTOSATEILHO
chopMyIHpOBaHHbIE BOMPOCHI B KAauyecTBe WHCTPYMEHTAa ITO3HAHUS M OCHOBHI Ui (OPMHUPOBaHUS
TUIIOTE3LI 10 MPOBEPKE NPABUIIBHOCTHU BbICKA3bIBACMbIX Cy)KJIeHI/Iﬁ;

BJIaJICTh  HAaBBIKAMH  CAMOCTOSITENILHOIO  TUIAHUPOBAHWST M MPOBEACHUS  YYCHUYCCKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMS HAOJIOJaTh 3a XOJOM MpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHHS U BBIBOIbI OTHOCHUTEILHO JOCTOBEPHOCTH
PE3yNIbTATOB UCCIICIOBAHNUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJIEIIAHHON PadoTe;

MpPHOOpETaTh OMBIT YYEHUYECKOH HCCIEOBATEILCKOW W MPOEKTHOH MEATENHLHOCTH, IMPOSBISAThH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WH(opManmu (HaydyHO-TIOMYJISpHAs JIMTEpaTypa
XUMHYECKOTO COJIEepKaHUs, CIPaBOYHBIE MTOCOOWs, pecypchl HTEpHETA), aHATHM3UPOBATh HH(POPMAIIHIO
pa3iIMuYHBIX BHUJOB M (OPM TPEJACTABICHHSA, KPUTHYECKH OIEHUBaTh €€ JIOCTOBEPHOCTh U
HEIMIPOTUBOPECUMUBOCTD,

(GhopMyIMPOBaTh 3aMPOCHl U MPUMEHSITh Pa3jIMUHbIe METObI IPU MOUCKE U 0TOOpe MH(OpMAIIUH,
HEOOXOMMOH JIJIsl BBITOJTHEHMSI YYeOHBIX 3a/1a4 ONPEIeIIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HWCHOJB30BAaHHS HH(DOPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHHA U
Pa3INIHBIX TIOMCKOBBIX CUCTEM;



CaMOCTOSITETIbHO BBIOMPATh ONTHMANBHYIO (opMy mpencraBieHuss HHOOpMAIUK (CXEMBI,
rpaduku, quarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(OpManuen:
MPUMEHATh MEXKIpPEIMETHbIE ((PU3NYECKHE W MaTeMaTHUYeCKHWE) 3HAKH W CUMBOJIBL, (HOPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIISITHOCTH.

OByajieHHe YHUBEPCATLHBIMUA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl B XOJE JIUaliora W/WIK JUCKYCCHHU,
BBICKa3bIBaTh HJCH, (HOPMYJIMPOBATH CBOU IMPEIOKEHUS OTHOCHTEILHO BBIMOJHEHHS MPEIOKESHHON
3aJ1a4u;

BEICTYNIaTh C TMPE3CHTAIMEH pPe3yJbTaTOB IO3HABATECILHOW JICATEIBHOCTH, ITOJYYCHHBIX
CaMOCTOSITETIHHO HWIIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIMOJHEHHUH XHUMUYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3y4YacMbIX BEIIECTB, PeaTU3alliy y4eOHOTO MPOEKTa
1 (hOpMYJIMPOBATH BHIBOJIBI IO PE3YJIbTaTaM MPOBEASHHBIX UCCICAOBAHUHN MyTEM COTJIACOBAHMSI TO3UITUH
B X07Ie 00CyXIeH!s 1 00MEHa MHEHUSIMHU.

OgJiajieHle YHUBEPCAIBLHBIMH PEryJsiTUBHBIMH 1eCTBUSMU:

CaMOCTOSTEIBHO IJIAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATSIILHOCTD, OTPEACIIss
e€ menu W 3amaud, KOHTPOJIMPOBATH M TO Mepe HEOOXOMUMOCTH KOPPEKTHPOBATh MpesiaracMblii
NTOPUTM JCUCTBHU TpPU BBHIMOJHCHUW Y4YeOHBIX M HCCIEAOBATEIbCKHX 3a/a4, BBIOWpaTh HamOoiee
3(eKkTUBHBII CrIOCO0 MX pEIICHUs ¢ YYETOM IMOIYUYCHUS HOBBIX 3HAHMU O BEIIESCTBAX M XMMHUYCCKUX
peaKIusx;

OCYILECTBISTh CAMOKOHTPOIb CBOEH JIESITENBHOCTH HAa OCHOBE CaMOaHAIIN3a U CAMOOIICHKH.

HPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbBIE Pe3yNbTAaThl OCBOEHUS Kypca « OpraHnyecKasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUH O XUMHUECKOM COCTABJIAIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPa, POJIM XMMHHU B MMO3HAHUM SBJICHUN NPUPOBI, B (DOPMUPOBAHUHU MBIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW IUIsl pelIeHHs IMPaKTHYEeCKUX 3a7ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEJIE;

BJIaICHUE CHCTEMOW XHMHYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATraroIlye MOHATHS
(XMMUYEeCKHil  DJIEMEHT, aToM, DJJEKTpOHHas O000J0YKa aromMa, MOJIEKYJia, BaJeHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, XUMUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpamIEHHAA),
MOJIb, MOJISIDHAsi Macca, MOJIPHBI OO0BEM, YIIepoJHBIN ckeneT, (yHKIMOHANbHAS TPYIIa, paauKal,
M30MEepHs, U30MEPhl, TOMOJIOTUYECKHUI P, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA U a30TCOJIepKalinue
COEJIMHEHVSl, MOHOMED, IMOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIIAPHBIE COEIUHEHUS); TEOPHH U
3aKOHBI (TEOpHUS CTPOEHHMS OpraHudeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUH S3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JeXKallue B
OCHOBE TIOHUMAaHHS TPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBICHHA, (PAKTOJIOTHUECKUE CBEICHUS O
CBOWCTBAx, COCTaBe, MOJIYYEHUH M O€30MaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY ¥ IPAKTUYECKON AEATEIHHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTh, YMEHHMI BBISBIATH XapaKTEPHBIE NPHW3HAKHA ITOHSATHH, YCTaHABIWUBATH WX
B3aMMOCBSI3b, MHCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHS IPH OIUCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILEHUI OPraHUuYECKUX COETMHEHU;

c(OpMHPOBAaHHOCTh YMEHHH HCIOJB30BaTh XHMHUYECKYI0O CHMBOJHUKY IUII COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOH) (OpMYJ OPraHUYECKUX BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKLUMH, H3rOTaBIMBATh MOJIEIM MOJIEKYJ1 OPraHUYECKHX BELIECTB IS
WJUTIOCTPALIMN UX XUMAYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAaHHOCTh yMEHUH YCTaHABIMBATh NPUHAMJICIKHOCTh HW3YYECHHBIX OPTaHUYECKHUX
BEIIECTB M0 HUX COCTaBy M CTPOCHHUIO K ONpeAeTIEHHOMY KiacCy/TpymIe COeIWHEHUH (yTrieBOIOpOIbl,
KHCJIOPOJ U a30TCOMEpIKaIlINe COEAMHEHHS, BHICOKOMOJIEKYJIAPHBIE COSIUHEHUs ), NaBaTh UM Ha3BaHUS
mo cucremarnyeckoir Homenknatype (IUPAC), a Takke NpUBOAUTh TPUBHAIBHBIC HAa3BaHUS OT/CIIBHBIX
OPTaHMYECKUX BEIIECTB (STWIICH, TPOMNWJICH, aleTHJICH, JSTWICHINIUKOIb, TJIHIEPHUH, (HEHOI,



dopmanbierna, aneTanpAeruA, MypaBbUHAs KHCIOTa, YKCyCHash KHCIIOTa, OJICMHOBAas KHCIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeJIJIFII03a, TTIHIKH);

c(hOpMHPOBAHHOCTh YMEHHS ONPEACISTh BUIBl XUMUYECKOH CBSI3H B OPraHUYECKUX COCTUHECHUSX
(onuHApHBIC U KpaTHEIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH IIOJI0KEHUSI TEOPUH CTPOCHHS OPraHUUECKUX BEIIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs1 MacChl BEILIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3NUECKHEe M XUMHUYCCKHE
CBOWCTBA TUIIMYHBIX PEACTAaBUTEIECH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BEIIECTB (METaH, 3TaH, STUIIEH,
NpONMJIeH, aueTwieH, Oyranuen-1,3, merunOyranuen-1,3, OeH307, METaHOJ], 3TAaHON, STHICHIJINKOID,
TIIMLEepUH, (EHOIN, aleTalbAeru], MypaBbiHAs U YKCYCHas KHCJIOTHI, TJIIOKO3a, Kpaxmal, IeJUIi0j03a,
AMHHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBaTh TI'€HETHYECKYIO0 CBsI3b MEXIYy HUMHM YypPaBHCHUSIMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUH C UCIIONB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIICBOJOPOAHOTO CHIPbA (HE(TH,
OPUPOAHBIA Ta3, Yrojib), CIOCOObI MX MEpepadOTKM W TMPAKTHYECKOE NPHUMEHEHHE MPOIYKTOB
nepepaboTKy;

c(OpPMHUPOBAHHOCTh yYMEHHWH MPOBOJUTH BBIYMCICHUS 10 XWMHYECKHNM YypaBHEHHUSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOI'O BEIIECTBA WM MPOLYKTa PEAaKLUH 110 H3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WM NPOLYKTOB PEAKIINN);

c(hOpMUPOBAaHHOCTh YMEHUH BJIAJIETh CHUCTEMOW 3HAHMW OO0 OCHOBHBIX METOJaX HAYYHOTO
TIO3HAHUS, HCIIONB3yeMbIX B XUMHHU NPH U3YyYEHHH BEUICCTB M XUMHUYECKHX SBICHUN (HaOmroneHwue,
U3MEpeHHe, HSKCIEPHUMEHT, MOJACIHPOBAHME), HCIIONb30BATh CHCTEMHbIE XUMHMYECKHE 3HAHUS IS
MPUHATUS pPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBSA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hOopMHUPOBaHHOCTh YMEHHH COONIOAaTh TpaBWiIa TOJMB30BAaHHS XHMHYECKOW TIOCYyIOH U
nabopaTopHeIM O0OpYyZOBaHMEM, a TaKKe INpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUH C
WHCTPYKUUSIMH IO BBITTOJTHEHUIO Ta00PATOPHBIX XUMHIECKHUX OTBITOB;

chOPMHUPOBAHHOCTh ~YMEHHH IUJIAHAPOBATh M BBIMOJNHATH ~ XUMHYECKHH  IKCIIEPHMEHT
(IpeBparieHusl OpraHNveCcKUX BEILECTB PU HAarpeBaHMH, [TOJyYCHHE 3THWIICHA U M3YYE€HHE €ro CBOIICTB,
KadeCTBEHHbIE PEaKIMU OPraHMYeCKWX BEIECTB, JEHATypalus OCNKOB NPH HArPEeBaHWM, I[IBETHHIC
peakiuu OeJKOB) B COOTBETCTBHU C MTPABUIIAMH TEXHUKH 0€30MIaCHOCTH MPU OOpaIlleH!H C BEIECTBAMH U
na0opaTopHBIM OOOPYAOBaHHMEM, INPEICTABIATH PE3YJIbTAaThl XMMHUYECKOTO JKCIEPHUMEHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIOIIMX peakiuuid u (OpMyIMpoBaTh BBIBOABI Ha OCHOBE OTHX
pe3yNIbTaToB;

cOPMHPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3MPOBaThb XHMHUYECKYI0 HH(pOpMAaIHIo,
MOJYYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOW MH(opMauu, IHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBHUJIa KOJOTHYECKH I1eJIECO00Pa3HOro TOBEACHHS B
OBITY M TPYIOBOH AESITEIHHOCTH B IEJIAX COXPAHEHHsS CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHOM
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPEAETIEHHBIX OPraHUMYECKHUX
BEIIECTB, MOHWMMas cMbic mokaszatens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl yMEHBIIEHHS U
MIPEIOTBPAIICHNS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHNU3M YeTIOBEKa;

JUTs 00YyYaloLIMXCs C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI: YMEHHE NPUMEHSITH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHMsI BEIECTB U XUMUYECKUX SBICHUM;

JUISL CIIENIBIX W cNa0OBHISIIUX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh Pelbe)HO-TOUCHHYFO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XumMudeckux Gopmya.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHnIecKas XUMHS» OTPAKAIOT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XWMHUYECKOH COCTABISIOMICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUH MPUPOABI, B ((OPMUPOBAHNHN MBILUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOHW JJIsl pelleHHs MPaKTUYeCKUX 3ajad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPELE;

BIa/JICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIlye MOHATHUS
(XMMHYECKHIA 2JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJa, MOJIb,



MOJISIpHBIN 00BEM, BAJIEHTHOCTB, AJIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHHS, XUMHYECKas CBSI3b
(KoBayIeHTHas, MOHHAS, METAIMYECKasi, BOJOPOIHAS), KPUCTANINIECKAs PEIIETKA, THUITBI XUMHUYECKIX
peaKkiuii, pacTBOp, AJIEKTPOIUTHI, HEIJICKTPOIUTHI, SJICKTPOJUTHYECCKAS AUCCOIUAIUS, OKHUCIUTEND,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEeaKIu, XUMHUUECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
3JIEKTPOJIUTHYECKON TUCCoMaIny, iepuoandeckuit 3akoH 1. 1. MeHnneneeBa, 3aKOH COXpaHEHUSI MAacChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAICHUS YHEPTHH MPH XUMHUYECKUX PEaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHH, MHPOBO33PCHUECCKUE 3HAHUS, JIekKAIIMe B OCHOBE MOHHUMAaHUA
MPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHUH, (PaKTOIOTHIECKHE CBEIEHHS O CBOMCTBAX, COCTaBE,
MONyYeHUH W O€301acHOM WCIONB30BAaHUHM BaXHEUIINX HEOPTaHMYECKWX BeHIeCTB B OBITY U
MPaKTUYECKOM NEeATEILHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBISATh XapaKTCPHbIC NPU3HAKH MOHITUN, YCTaHABIMBATh MX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE IMOHATHS IPY OMMCAHUHA HEOPTAaHMYECKHUX BEIIECTB U UX
[IPEBPALLICHUN;

c(hOpMHUPOBAHHOCTh YMEHUI HCIIOJE30BaTh XUMHUYECKYIO CUMBOJHKY JUISI COCTaBJICHUS (HOpMYIT
BEIIECTB M YypaBHEHHH XWMHYECKHX peakiuii, cucremarmdeckyro HomeHknmatypy (IUPAC) wu
TPUBHAILHBIC Ha3BaHUS OTACITHHBIX HEOPTaHWYECKHUX BEIIECTB (YTapHBI ra3, YIIeKUCIbIA ra3, aMMHUaK,
raméHasi U3BeCTh, HerameéHasi U3BeCTh, MIUTHEBAsI COJa, MUPUT U IPYTHUE);

c(hOpMHUPOBAaHHOCTh YMEHHU ONPEIENATh BaJCHTHOCTb W CTENEHb OKHCICHHS XUMHUYECKHX
AJIEMEHTOB B COCIUHEHMSX Pa3IMYHOTO COCTaBa, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHAs, WOHHAf,
MeTaJlJINuecKasi, BOJOPO/IHAs) B COCIUHEHUAX, TUIl KPUCTAIUIMYECKON PEeIIETKH KOHKPETHOTO BEIEeCTBa
(aTromHasi, MoONEKyJspHas, WOHHAs, MeETalJIMuecKas), XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPTaHWYECKNX COSIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTaHUYECKHX BEIISCTB IO HMX
COCTaBy K ONpeAeTEHHOMY KJIacCy/TpyIie COeANHEHUH (TPOCThIE BEIIECTBA — METAJIbI U HEMETaIUIbI,
OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM()OTEpHBIEC THIPOKCHIBI, COJH);

c(hopMHUPOBaHHOCTH YMEHHUI PacKphIBaTh CMBICI mepuoaudeckoro 3axona J[. M. Menneneea u
JEMOHCTPHPOBATH €r0 CHUCTEMAaTH3HPYIONIYI0, OOBSCHUTENHFHYIO U IPOTHOCTUYECKYIO (DyHKIINY;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIJIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKHX
sanemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Menpaeneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-3JEKTPOHHBIC OpPOUTAIM», «IHEPTETHYECKHE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB W HUX COCAMHCHHWM 10 TepUojaM H
rpynmnaMm [lepuonuyeckoit cuctemsl xumuieckux 3inemeHToB /1. V1. Menneneena;

c(hOpMHUPOBaHHOCT, YMEHWH XapaKTepuU30BaTh (OMHCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHWYEeCKNX BEIIECTB Pa3lMYHBIX KJIACCOB, MOJATBEP)KAATh CYIIECTBOBAHHWE TE€HETHYECKOI CBS3U
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YPaBHEHUH COOTBETCTBYIONIUX XWMHUYECKHX
peaKLuii;

c¢(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATH XUMHUSCKUE PEAKIIUU 10 Pa3IUYHBIM ITPU3HAKAM
(amciy W cocTaBy pearupyrollMx BEIECTB, TEIIOBOMY 3((deKTy peakiuu, M3MEHEHHIO CTeleHei
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIINH, YIACTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJISITH YPAaBHEHUS PEAKIUW pPa3IMYHBIX THUIIOB, TOJHBIE U
COKpanéHHbIE YPAaBHCHHS PEAKIMA MOHHOTO OOMEHA, YUUTHIBAsl YCJIOBHS, MPH KOTOPBHIX ATH PEaAKITHH
UIYT 0 KOHIIA;

c(hOpMUPOBAaHHOCT, YMEHHUI MPOBOJWUTH PEAKIMHW, IOATBEPKIAIONINE KaYeCTBEHHBI COCTaB
pPasIUYHBIX HEOPTaHMYECKHX BEIIECTB, PACMO3HABATh OMBITHBIM TYTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHUI PACKpPhIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEaKIIUN
MTOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX peaklni;

c(hopMUPOBAHHOCTE YMEHHHA OOBSICHITH 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW pEaknud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozzeiictBus (mpuniun Jle lllarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKAIIHNe B OCHOBE
MIPOMBIIIUICHHOTO TIOYYEeHUsI CEPHON KHCIOTHI, aMMHUaKa, a TaKkke cHOPMHUPOBAHHOCTH MPEICTABICHUN
00 00IMX HAYYHBIX MPHHIUIAX U KOJIOTHYECKUX MPOOIEMaX XUMHYECKOTO ITPOU3BOICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHU MPOBOAWUTH BBIUMCIICHHS C HWCIOJIB30BAHHEM IIOHITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOMIEHHUH ra30B MPY XUMHYECKUX PEaKIUIX, MACCHl BEIIECTBA



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJJHOTO M3 YYACTBYIOIINX B
pEaKIMy BEINECTB, TEIIOBOTO 3 QeKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsS MAacChl BEIICCTB,
MPEBPALICHUS 1 COXPAHECHUS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHMH COONIONATh MNpaBHia TOJB30BAHMS XWMHUECKOW MOCYIOH H
nmabopaTopHEIM 00OPYAOBaHMEM, a TakXKe NpaBuia OOpaIleHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH IO BBITOIHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBHIIOIHATh XUMUYECKUN SKCIEPUMEHT (pa3ioKeHue
MEepOKCHIA BOJOPOJa B TPUCYTCTBHU KaTalHM3aTopa, OIpPEICICHHE Cpellbl PAaCTBOPOB BEHIECTB C
MIOMOIIBI0 YHUBEPCATLHOTO WHIUKATOPA, BIHMSHUE Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKInu, peakuu HOHHOTO 0OMeHa, KaUeCTBEHHBIC PEaKLUK Ha CyJIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHMHSI, pellIeHHE SKCIEPUMEHTAIBHBIX 3a1a4 1o Temam «Metams» U «Hemetamnsr») B
COOTBETCTBHH C TPaBHJIAMH TEXHUKU OC30MACHOCTH NMPH OOpAIlleHWH C BEIIECTBAMH M JIA0OPATOPHBIM
000pyIOBaHHEM, MPECTABIATh PE3yJIbTaThl XUMHYECKOTO SKCICPUMEHTa B (JOpME 3alUCH ypaBHEHUI
COOTBETCTBYIOIIMX PeaKUUil U (OPMYIHPOBATh BHIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKM  aHAJIM3UPOBaTh XHMHUYCCKYH HWH(OpMAImIo,
MOJTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpEACTBA MACCOBOM KOMMYHHKAIWH, VIHTEpHET U JAPYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTUYECKH II€JICCO00Pa3HOr0 TMOBEJACHHUS B
OBITY W TPYJOBOW JICSITEINHHOCTH B IIEJSIX COXPAHEHUS CBOETO 3I0POBbSI M OKPYIKAMOIIEH MPUPOIHOMN
Cpe/lbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA YKHBBIC OPraHU3MBI OMPEACIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS W IMPEJOTBPAICHUS HX
BPETHOTO BO3JICHCTBHUS HA OPTraHU3M YeJIOBEKa;

JUTS. O0YYAIONIUXCS C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHUE NPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHWA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUI CIIENBIX W cNa0OBHISMIIUX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCHHYIO
cuctemy obo3HaueHuit JI. bpaiinsa muis 3anvicu XuMudeckux GopMmy.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

HauMeHoBaHuUe pa3/iesioB H TeM KoanyecTBo yacos

Ne n/m
NMPOrpaMMbl Bceero

DuiekTpOoHHBIE (LM(POBLIE) 00pa3oBaTeJbLHbIE
pecypcsbl

Pa3nen 1. TeopeTnyeckue 0CHOBbI OPraHNYeCcKOH XMMHH

IIpeamer opraHMYECKONH XUMHH.
1.1 Teopus cTpoeHUs OPraHuIECKUX 3
coenuHeHn A. M. BytiepoBa

Hroro no pazaeny 3
Pa3nea 2. YrieBoaopoasl
21 [IpenenbHbIE YTIIEBOIOPOIBI — 2
AJIKaHBI
29 HenpenenbHbIe yTaeBO OPOIBI: 6
AJIKEHBI, aJIKaJNEHbI, aJTKUHBI
2.3 ApomaTHdecKue yIriieBOI0pOIbI 2
24 IIpupoHbIE HCTOUHUKHU 3
YTIIEBOJIOPOJIOB M UX MepepadoTKa
Hroro mo paznemy 13
Paznen 3. Kuciiopoicoaepikaiue oprannaeckue CoeJHHeHust
3.1 ‘ Criuptsl. DeHon 3
32 Anppaerunpl. KapOOHOBBIE KUCITOTHI. 7
CroxHble 3pHUpHI
3.3 . VraeBomsl 3
Hroro no pazneny 13
Pasnen 4. A39Tc011epmamne OpraHuyecKue coeIuHEeHUs
4.1 ‘ AMUHBI. AMUHOKUCITOTEL. bemku 3
Hroro no pazaeny 3
Paznen 5. BeicokomoiieKyIsipHbIe COeTHHEHHS]
51 ‘ [Tmactmaccer. Kayuayku. Bomokna 2
Hroro o pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HaunmeHoBaHue pa3iesioB U TeM
NPOrpamMMBsl

Ne n/m

KoauuecTBo yacoB

Bcero

DuiekTpOoHHBIE (LM(POBLIE) 00pa3oBaTeJbLHbIE
pecypcsbl

Pasnen 1. TeopeTuueckne OCHOBbI XHMHUH

Crpoenue aromoB. [lepuogudeckuii
3akoH u [lepronnyeckas cucrema

11 XAMHYECKHX djeMeHToB /1. 1. 3
MenpeneeBa
12 Crpoenue BemiecTBa. MHOr0ooOpasue 4
BEIIIECTB
1.3 XuUMUYecKue peaKiiun 6
Hroro o pasneny 13
Pa3zpnen 2. Heopranuyeckass XuMus
2.1 Mertamibt 6
2.2 Hemeramist 9
23 CBsi3p HEOPTaHUYECKUX H 2
OpPTaHUYECKUX BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus 4 KU3Hb
3.1 XUMHS U )KA3HDb 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34




