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IHosicHuTeabHASA 3aNMCKa

[IporpaMMa 1O XUMHM Ha YypOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa HA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpa3oBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOTpPaMMBbI
cpennero  obmero obpazoBanus (OOII COO), mnpencraBieHHbIX B DenepalibHOM
rocymapcTBeHHOM obOpaszoBarenbHoM craHgapre COO, ¢ yuérom Konmenmmu mpemnoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa30oBaTEIbHbIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKeHUN «CTpaTeruu
pasBuTusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon a0 2025 roga» (Pacmopsbkenue
[paButenscTBa PO o1 29.05. 2015 Ne 996).

OcHOBY MOJXO/0B K pa3padOTKe MPOrpaMMBbI [10 XUMUH, K OMPEIeNICHUIO O0IIeH CTpaTeruu
0o0ydeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYYAIOIIUXCS CPEICTBAMHU yU4EOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TAllOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYIbTYpHI YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peammsyercs xumudeckoe o0pa3oBaHHMEe OOydYalOIUMXCs HA YPOBHE CpEIHEro oOIero
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OMpeNIeJICHbl B MPOrpaMMe MO XUMHUHU C y4€TOM CHelU(UKH HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ yu4&éTOM OOIIMX Henel u
MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK HTPaeT OCOOYIO POJib B COBPEMEHHOM
UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHallbHON KynbTyphl. OHa BHOCUT CBOW BKJIaJa B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHNE I[EJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE TIOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aMMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XMMHUS CTalla HEOThEMIIEMOM
YacThI0 MHUPOBOM KYIbTYpbl, HEOOXOAMMBIM YCIOBHUEM YCIEUTHOTO TPYAa U KU3HHU KaXJIOTO
yineHa oOmiectBa. CoBpeMeHHas XHMHS KaKk HayKa CoO3ujaTelbHas, KaK HayKa BBICOKHUX
TEXHOJIOTHMIl HAalpaBJeHa Ha pelIeHHe I0OATbHBIX NPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, SKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3/10pPOBBA.

B coorBeTcTBHM ¢ OOmIMMH LENMH M TPUHLUIIAMHU CpeIHEro oO0miero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MIPOJIOJDKEHMS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.

CocCTaBISIOMIMMHU IPEAMETa « XUMUS» SIBISIOTCS 0a30BbIe KypChl — «OpraHudeckast XHMHUsH)
1 «O01I1ast ¥ HeOpraHuYecKasi XUMHs», OCHOBHBIM KOMITIOHEHTOM COJICPKAHUS KOTOPBIX SIBIISTFOTCS
OCHOBBI 0230BOI1 HAYKU: CHCTEMA 3HAHUI M0 HEOPTAHUYECKOW XUMUH (C BKIIFOUEHUEM 3HAHUH U3
o01elt XuMUM) U opraindeckoit xumuu. @opmMupoBaHue JaHHON CHCTEMbl 3HAHUMA TTPH U3yYEHUHN
npeaMera o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepkanus KypcoB — «Opranudeckast xumus» u «O01as 1 HeopraHudeckast
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUI Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHU BEIIEeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BELIECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHWS TEOPETUYECKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HaYEHHE MEPUOJNYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJOJIOTMUYECKUX TMO3HIIMM,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PacCKpbIBAlOT €€ poJib B IO3HABATEIBHOU W
MPAKTUYECKON JEsTeNbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUCCKUX MPHIOKCHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh WH()OPMAIIMIO U MPUMEHSATHh €€ NIJIsl TOMOTHEHUS! 3HAHUHM, perieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUECKON OCHOBBI /Il TTOHUMaHUsl PUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXTy HOBBIMU (haKTaMH M TEOPETUUYECKUMH TMPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nuane perieHus 3a1a4 BOCIUTAHUS, PA3BUTHUS U COIIMANTN3ALNN 00YyUaIOIUXCsl IPUHSITHIE
MporpaMMoil 1O XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMeTa
nperycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIMX 0a30BoOe
3HAQUYCHHWE JUTSI PaA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenogaBaHus XMMUAU Kak HAa YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsl, TaK U
Ha YPOBHE CPETHET0 00IIer0 00pa30oBaHus, TP ONPEACIICHUN CONCPKATEIHHON XapaKTEPUCTHKN
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUEM MEePBOCTEIIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTh COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJMYECKON TOYKH 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJel H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

(GbOopMHpPOBaHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIEKAT KIIFOUEBHIE MOHATHS, (DyHIaMEHTAIbHbBIC



3aKOHBI U TEOPUH XMMHH, OCBOEHUE SI3bIKa HAYKH, YCBOCHUE U TIOHUMAaHKE CYITHOCTH TOCTYITHBIX
000011eHIT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHEH HUX pa3BUTHS U
CTaHOBJICHUS;

dbopMupoBaHHEe U pa3BUTUE MPEJCTABICHUA O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIHid, HeOOXOAUMBIX I MPUOOPETCHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOLINX MECTO B IPUPOJIC, B IPAKTUUECKON U MOBCETHEBHOMN
YKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301IacHOr0 00pAIeHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKA LeNeld U 3a7a4 U3Y4YEeHUs MpeaMeTa B
IIporpaMMe 1o XMMHUHU YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM ITPUOPUTETAMU B
cucTteme cpeaHero oduiero oopazoanusi. CerofHs B MpenojaBaHuy XUMHH B OOJIbIIEH CTEIIEHU
0THaETCsl MPEANOYTEHUE MPAKTUIECKON KOMIIOHEHTE COZlep KaHusl 00yUeHHsI, OpUEHTHUPOBAHHOU
Ha TOJATOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
MOJTyYeHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU IJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ a»TMM mnpu u3ydeHHH npeaMera «XHUMHsS» JOMHUHHUPYIOIIEE 3HaYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanys 00y4aronmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOC MUPa, (HOPMUPOBAHHE
MHTEJJICKTYaJTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHSATUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX U3HEHHBIX CUTYalUX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

dopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIOUYEBBIX KOMIIETEHLUN),
UMEIOINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
NOWCKa, aHamm3a W 00paboTKM WHQPOPMALWHU, HEOOXOMUMBIX JJIsI HPUOOPETEHHS OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMUH, a TAKXKE I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30IaCHOCTU XapaKTepa BIMSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHN3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH ISl OMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MH(POPMAIIUN XUMUYECKOTO
COJIepKaHuUs;

¢dbopmHpoBaHUE U pa3BUTHE Y O0YUYAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUU U ITPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHUE y 00yJaroumxcs yoexx1€HHOCTH B TYMaHUCTUYECKOM HAalIPaBI€HHOCTU XUMUH,
e€ BaKHOW pOJM B PEUICHWU TITOOAIBHBIX NpOOJeM palMOHAIBHOIO MPUPOJIOIONB30BaHMS,
MOTIOJHEHUSI SHEPTeTHUYECKUX PECypCOB M COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpEeXHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)KE MPUOOPETEHUS
OTIbITA UCIIOJIb30BAHUS MOYYEHHBIX 3HAHUM JUIsl IPUHSITHS TPAaMOTHBIX PELIEHUI B CUTYalUsX,
CBS3aHHBIX C XMMHUYECKUMH SIBJICHUSMHU.

B ydeGHOM maHe cpemHero o0imiero oopa3oBaHUsS MpPEeaMET «XHUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOMN 00acTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO61ee ynciIo 4acoB, OTBEAEHHBIX AJIS M3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmrero obpazoBanus, coctaBiser 67 yacos: B 10 kmacce — 34 yaca (1 yac B Hezemno), B 11 kimacce
— 33 gaca (1 gac B Hezemto).



Copnepxanue o0yuenust

10 kacc

Opranuveckasi XuMust

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opranudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopusi CTPOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKEHUA. CTPYKTYpHbIE (OPMYJIBI OPraHHMYECKUX BELIECTB.
['omosorus, nzomMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OAMHApPHBIE U
KpaTHBIE CBSI3H.

[Ipencrasienue o knaccupukanuy OpraHMuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cucTeMaTu4ecKas) U TpUBUANIbHbIE Ha3BaHUS BAKHEUIINX ITPECTaBUTEIIEH KIIAaCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHUS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIJICHHE C
oOpa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOJAEHUWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IIJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTUYECKUH psaa. MeraH W 3TaH — mpocTeiliue
IPEJCTaBUTEIIN ATKaHOB: (PU3UYECKUE U XUMUYECKUE CBOWCTBA (peaKuy 3aMeIleH s U TOPEHUs),
HaXO0X/IEHHE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHN psiAl. DTWIEH U NPONWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIWy TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALUHI, OKUCIICHHS U OJIMMEpU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 m metunOyraaueH-1,3: CTpocHHE, BaXHEHIINE XHUMHUYCCKUC
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKHH psa. ANETWIeH —
OPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MUYeCKHMEe W XMMUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMs), MOJy4Ye€HUE M MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8anus), noayieHue u
npumenenue. TOkKCUYHOCTh ~ apeHOB.  ['eHeTmyeckas  CBSI3b  MEXIYy  YIJI€BOJOPOAAMHU,
IIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHblE UCTOUHUKU YTIIEBOJAOPOIOB. [IpupoaHbIN ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Hed1b u e€ npoucxoxaenue. CriocoObl nepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHH,
KaTaJduTHuueckuit), muponu3. IIpogykrel nepepaboTku HedTH, HMX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCIepUMEHTAIIbHBIE METO/Ibl M3YYEHUs BEIIECTB M MX MPEBpAIleHUN: 03HAKOMJIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTb» u «Yromaby, MoAeIupoBaHe
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOM3BOAHbBIX, IPOBEIECHNE IPAKTUYECKON palbOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncienuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBA
MCXOJJHOTO BEIIECTBA WIIM MIPOAYKTA PEAKIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN TPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAaHON: CTPOCHHE, (U3NYECKHEe WU
XUMHYECKHE CBOWCTBA (peakluu C aKTUBHBIMH METaJlJIaMH, T'aJJOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJaMH CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpPTraHU3M YEJIOBEKA.




MHOroaToMHbI€ CHUPTHL. ODTWICHIJIMKOJIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMY METaJlJIaMH, KadeCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHIJIUKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUECKHUE U XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerunsl U kemonvl. DopManbIeTHA, aleTaJIbACTHI: CTPOCHUE, (QHU3HUECKUE W
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4eHHUE U IIPUMECHEHHUE.

OnHOOCHOBHBIE NIpefiesIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsg M YKCYCHasl KUCJIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Ki1acca KUCIIOT, PeaKIus
sTepuduKanM), MoldydeHue M npuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'naponus xupos. IIpumenenne xxupos. bruonorudeckas poiib KUpPOB.

YrneBoasl: cocTaB, KiacCu(pUKaIys yriaeBooB (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJIbl, (PU3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunTre3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemironosa Kak npupojHble noiaumepbl. CTpoeHne Kpaxmaja M LI035
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs PEaKus C UOJ0M).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MNPEBPALICHUI: INPOBEIECHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHbBIC
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxcunom meau(Il), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIN MPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(pOoTepHbIe OpraHnueckre coequHeHus. dusnueckne u XUMUYECKHE
CBOWCTBA AaMHUHOKUCIOT (Ha TNpuUMepe TIJUIMHA). buojornueckoe 3Hau€HHE AMHUHOKHUCIIOT.
[TenTuae!.

benku kak mpUpOHBIE BBICOKOMOJIEKYJIApHBIE cOoenuHEHMs. llepBuyHas, BTOpUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIIuy Ha OEKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M WX MPEBPALICHU: HAOMIOACHHE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicoKkoOMO/IEeKYJISIPHBIE COEIMHEHHU S

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COCIWHEHWN: MOHOMED, ITOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — MOJIMMEPU3ALHS U MOJTUKOHACHCAIUS.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN: 03HAKOMIIEHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MeXnpeamMeTHBIE CBA3H.




Peanuzanus MeXIpenMETHBIX CBSI3€H IpU M3ydEeHUM opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTeCTBEHHO-HAay4yHble IOHATHUS: SIBJICHUE, HAy4HbIM (akT, Tumore3a, 3akKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usuka: mMarepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPT€TUUECKUI YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: kierka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOIO IUTAHUSI, MOIOILIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 knacc

OO0masi ¥ HeOpraHm4yecKass XuMusi

Teopernyeckne 0CHOBBI XMMHHU

XuMHUeCKUi aneMeHT. AToM. Sapo aroma, H30TOINBL. ODJIEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTAIAM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

ITlepuognueckuit 3akoH u Ilepuogudeckass cucrema XUMUYECKUX 2diieMeHTOB [l
U. MenpneneeBa. CBsi3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
anemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHON TEOpPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuMuYecKoWl CBSI3M (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuinuyeckas). MexaHu3Mbl 00Opa30BaHUs KOBAJEHTHOM
XUMHUYECKON CBA3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKyJISIpHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

ITonsATHe 0 mucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccugukaius Heopranndeckux coeJuHeHnil. HoMeHkaTypa HeopraHuyeckix BeIecTB.
I'eneTnyeckas CBA3b HEOPraHWUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IMYHBIM KIIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiuii B HEOPraHUYECKOW H
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHsI MACCHI BELIECTB, 3aKOH COXPAHEHMS W NPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIUAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas nuccormanus. CuibHble U ciabble 3JeKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJIbI M3YYEHUS BEIIECTB U WX NPEBPAIICHUN: JEMOHCTPALMS
tabmun «[leproguueckas cucrtema xumudeckux snemeHToB [I. WM. MenpeneeBa», u3ydeHue
MoJeNlell KpPUCTANIMYECKUX peIIETOK, HAOJMIOACHWE U ONUCaHHE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKEeHWE MEepOKCHIA BOJIOpOJAa B MPUCYTCTBUH KaTalu3aTopa,




OIpEICNIEHUE CPEbl PACTBOPOB BEILECTB C MOMOILIBI0 YHUBEPCAIBHOTO MHIMKATOPA, pPEaKLUU
HOHHOTO OOMEHA), MPOBEJACHHE MPAKTUYECKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasi JOJIs BEILIECTBAY.

Heoprannyeckass xumusi

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguueckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJUIOB.
AmoTponusi HEeMETaUIoB (Ha IpUMEpPe KUCIOpoia, cepbl, hochopa u yriepoaa).

XVUMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEIUHEHUM.

Meramnsl. Ilonoxenue meramioB B [lepuoandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaiioB. Ooburue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, KaJlui, KaJdblUid, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHECHHIA.

OO6mme cnocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHbBIE METO/bl M3YYEHMsS] BEIIECTB W MX MPEBPAlICHUH: H3Y4YCHHE
KOJUIEKIMU «MeTalibl U CIUIaBbl», 00pa3LoB HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OMHCAHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUPOKCHUIA AIFOMHHMSI C paCTBOpPaMM KHUCJIOT M IIeJI0Uel, KaueCTBEHHbIE PEaKIIMU Ha KaTHOHBI
METaJlIoB).

PacuérHeble 3a1aum.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra3oB 0 U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce
W1 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B 00ecrieueHUH 3KOJ0rMYECKON, SHEPreTHYecKoi U MuIieBoil 6e30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHATHE 0 Hay4YHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienus 06 o0MMX HAYYHBIX MPUHIMIIAX TPOMBIIIIJIEHHOTO NOIYYEeHUs BaKHEHIINX
BEIIIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpUAJIOB. BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XvMHS ¥ 370pOBbE YEJOBEKa: IMpaBUjla HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaTosB,
IpaBuiIa 6e301acHoro MCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B MOBCEHEBHOM )KU3HM.

MexXnpeamMeTHbIE CBA3U.

Peanuzanus MexnpeIMeTHBIX CBSI3€i IPU U3y4eHUHU O0IIel 1 HeopraHuyecKoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TakK
U TIOHSATHUH, SBISAIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO61re ecTeCTBeHHO-HaYYHbIE TIOHATHS: Hay4HbIN (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHE, SIBJICHUE.

®usnka: marepusi, SHEpPIUs, Macca, aTOM, IEKTPOH, NMPOTOH, HEHTPOH, MOH, M30TOIl,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEITUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.




Buonorusi: kieTka, opraHusM, JKOcHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepaibl, TOpHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHoIorus: XMMHYECKasi IPOMBIIUIEHHOCTh, METAJLITYPrHsl, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpurajioB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nucBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IInanupyemMble pe3ybTaThbl 0CBOEHHS IPOrpaMMBbl 0 XMMHUHU HA 62a30BOM YpOBHe
cpeaHero oo1ero o0pa3zoBaHus

JInuHOCTHBIE pe3yJIbTaThI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OO0YYaroLIMMMCA
IpoTpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO/.

B cooTBeTCTBHM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYPE JMUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011IEro 00pa30BaHus BbIIEIICHBI
CJIEIYIOIIHE COCTABIIAOIINUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMyue MOTUBALMU K 00yUEHUIO;

L[eJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXcs PYKOBOJICTBOBATbCS B CBOEH JIESATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLUIUMH LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJIOTMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LETU H
CTPOUTbH KU3HECHHBIE IJIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHUS ITpeMeTa « XMMHUS) TOCTUTAIOTCS B €AMHCTBE y4eOHOM
Y BOCIIUTATEIbHOW NIEATENBHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMH,
JTlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIecTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00YYarOIINXCS.

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTpaXkaroT cHOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUECKON NESTEIbHOCTH 00yUYaIOLIMXCs 10 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

0CO3HAHMsI 00YJAIOIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTaBICHUsS O COLMAJIbHBIX HOPMAax W NPaBWJIAX MEKIMYHOCTHBIX OTHOLIEHWH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATENBHOCTH MPH CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAclIEIUI0 OTEUECTBEHHOU
XUMUH;



YBOXCHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M T[O3HABATEIbHBIX MOTHMBOB B IIOJYYEHHHM U IIOCIEIYIOLIEM aHaIU3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallud, CBSA3aHHBIE C XHUMHUYECKUMHU  SIBIICHUSIMHU,
U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI W
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYIKHM CBOHUX TOBApHILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEICTBUM ITUX MOCTYIIKOB;

4) popMHPOBaAHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUSA IIEHHOCTeH 370poBOro M 0Oe30macHoro ooOpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBuil Oe30macHOro oOpalieHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JIEATEIBHOCTH;

MOHMMAHUSA 1IEHHOCTH TMPaBWI HHAWBHUIYATbHOTO M KOJJIEKTUBHOTO 0€30I1acCHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEICTBUN U HENPUATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS alKOTroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCHIUTAHUS

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATENBCKOM  JESATEIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTaHOBKM HA AaKTHBHOE€ YYacTHE€ B PEIICHUM NPAKTHYECKUX 3a7a4 COLUAIBHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO0 Mpodeccuil pa3iudHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASIM TpyAa U Pe3yabTaTaMm TPYJIOBOW IEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOpPY HHANBUAYAIBHON TPAaeKTOPUHU 00pa3oBaHus, OyayIiei
Mpo()eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIUTAHMA:

HKOJIOTMUYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUA TI00ANBHOTO XapaKTepa HKOJIOTMUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH MCIOIB30BaHUs JOCTIKCHUN XMUMHHU JUIS PEIICHUs BOIIPOCOB
PalMOHAIBHOTO TPUPOIOIOIB30BAHNUS;

AKTUBHOI'O HENpUATUS ACHUCTBUM, NPUHOCAILIUX BpEI OKPYXKAIOIIEH ITPUPOIHOU cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIM4Wsl Pa3BUTOTO HSKOJOTUYECKOTO MBIILIICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOHN U COITMAIBHON MPAKTHKE, CITOCOOHOCTH U YMEHUS aKTHBHO
MPOTUBOCTOSATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUSA CHeNUPUKA XUMHUU KaK HayKd, OCO3HaHuWs €€ ponu B (HOPMHUPOBAHHUH
paloHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroleM



MHpE KaK O €IMHCTBE IMPUPOABI M YEJIIOBEKA, B IO3HAHWM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pEIIeHUHU TPOOJIeM COXPaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JJIsi COBPEMECHHOW IHMBIJIM3AIMUA: B €€
T'YMaHUCTHYECKON HAINpPaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOM 0a3bl MaTepHAIbHON
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHn: yCIOBHA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: I[IOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOy4aeMbIe 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJIBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BaTh XUMHUUYECKHUE 3HAHUS IS PEIICHUS IPOoOIemM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYyY€HHMIO HOBBIX 3HAaHMM 1O XHUMHHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX cepax mpoPecCHOHATBHON AeITeIbHOCTH.

MeTanpeameTHble pe3yJbTaThl

MeranpeameTHble pe3yibTaTbl OCBOEHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe s (POPMUPOBAHHS MHUPOBO33PEHUS OOYHYAIOMIMXCS MEXKIUCIUILTHHAPHEIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJIEHUE, MpOoIecC, CUcTeMa, Hay4dHbIH (aKT, MPUHIMI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

yHUBEpCaJbHblE  ydyeOHble  JieiicTBUA  (TO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMHUPOBAHUE (PYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yJaroIuxcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEXKIUCLUILUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ylbTaThl OTPaXalOT OBJAJIEHUE YHUBEPCAIbHBIMH y4EOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘lCﬁHLIMI/l MO3HABATCJIbHbBIMU I[EﬁCTBP[SIMP[:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTYaJU3HpPOBaTh MPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IENN JCSITEIIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH HUX JOCTHXKCHUS,
COOTHOCHUTD PE3YNIbTATHI ACITEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIpU OCBOCHHU 3HaHUHU HpI/IéMLI JIOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHAaBIMBATh HX B3aMMOCBS3b, MCIOJb30BaTh
COOTBECTCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XUMHUECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHbIe, ACAYKTUBHBIC, 10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMAaTPUBAEMBIX SBJICHHIX, (JOPMYIUPOBATH BHIBOJBI U
3aKJIFOYCHUSI;



NPUMEHSATH B MPOLECCE MO3HAHMS, HCIOJIb3YeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIU, TPe0OpPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEIeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMHUECKUX PEaKLUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh IL€IM M 3aJa4d  UCCIEAOBAaHUS, MWCIOIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIEC BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIel0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METOJOB peIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBATbCSI B PA3jIMYHBIX HCTOYHUKAX HHGpopMalMU (HAY4YHO-TIOMYJIApHAs
JUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
aHaJIM3UPOBATh MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

dopMynupoBaTh 3ampoCchl U MPUMEHSTH pa3IMYHble METOJbl MpPHU IOHCKE U OTOOpe
uHpopManuu, HeOOXOIMMOM [T BBITIOJHEHHUS YI€OHBIX 33]a4 ONPEISIEHHOTO THIIA;

nproOpeTaTh OIBIT UCMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpejacTaBieHus HH(popMaUu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3MYecCKue M MaTeMaTHYecKHe) 3HAaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATISIIHOCTH.

OBiaseHue YHHBEpPCAJIbHBIMH KOMMYHUKATUBHBIMH JAeHCTBUSAMM:

3aJaBaTh  BONPOCHI IO  CyHIeCTBY OOCyXIZaeMoil TemMbl B  XOJe  Juajora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WU, (POPMYIMpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHMS MIPEIJIOKEHHOM 3a/1a4U;

BBICTYIIATh C IPE3ECHTAllMEW PE3YJIbTATOB IMO3HABATEIBHOW JEATEIBbHOCTH, IMOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYEeCKOW paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa 51 (bopmynHrpoBaTh BBIBO/IbI
0 pe3yJbTaTaM NPOBEAEHHBIX UCCIEA0BAHUMN TYyTEM COTIIACOBAaHUS MMO3UILIUHN B X0JI€ 00CYKICHUS
¥ 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh W OCYIIECTBISITH CBOIO TIO3HABATEIBHYIO IESTEIHHOCTD,
onpenensds e€ Ieau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UiaraeMblii allTOPUTM JIEHCTBHI TIPW BBITOJHEHWW YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pElICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JIeATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CAMOOIICHKH.



IIpenmeTHble pe3yJibTaThI

10 kiace

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUYECKOM COCTaBIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
IPAKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
MOHSATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, paguKan, HU30MEpHUs, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJEpIKallie COeTUHEHHUSI, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB  A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHUE 3HAHUS, Jie)kKalllue B OCHOBE IMOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM MCIOJIb30BaHUHU BAXKHEUIINX OPraHUUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTEpHbIE NMPU3HAKU MOHATUHN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOSHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) (hOPMYIl OpraHMUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NMPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJaccy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde COEIUHEHMs, BBICOKOMOJIEKYISIpHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IOPUBOANUTH TPUBHAJbHbIE HA3BAaHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIULUH);

c(OPMHPOBAHHOCTh YMEHMS OIPENENATh BHUIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COeIMHEHUSX (O/IMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI NPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHMS OPraHHMYECKUX
BeuiecTB A. M. bytiiepoBa /i 00bsICHEHUS! 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTpOECHHE, (U3HYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, areTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, STaHOJI, STUJICHTINKOIb, TTUIEPUH, (EHOI, alleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMU COOTBETCTBYIOUIMX XMMHUYECKHX PEAKIHUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb WCTOYHHUKH YIJIIEBOAOPOIHOTO CHIPHA
(HedTh, MPUPOMHBIA Ta3, yrojib), CHOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPUMEHEHUE
IPOJYKTOB NEPepadOTKHU;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHWMHUYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O u3 UCXOIHBIX BELIECTB
WM [IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUI BIIAJCTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, MCHOJb3yEMbIX B XWMHHM INpPU H3YYEHUH BEUIECTB M XHUMHUYECKUX SBJICHUHN
(HabmoeHne, M3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIOIaTh MpaBUiia MOJb30BaHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMY OPIraHUYECKUX BEIIECTB, IeHaTypalus OeJIKOB IpU HarpeBaHuUH,
[[BETHBIE peakluy OEIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MIaCHOCTH NP 00pallieHun
C BEILIECTBAaMH U JIA0OpPaTOpPHBIM 00OPYJOBaHHMEM, INPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIIepUMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOUIMX peakiuil ¥ (PopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIBTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKHU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMYECKU LEIeco00pa3HOro
NOBENEHNUA B OBITY M TPYAOBOH [EATENbHOCTH B LEJIAX COXPAHEHHUS CBOETO 3[0POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JIECHUCTBHS HA JKUBbIE OPraHU3MbI
ONpeAeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTh Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3/EHCTBHS HAa OPraHU3M
YEJI0BEKa;

JUIs O0ydYaroIuXxcs C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbS: YMEHHE HPUMEHSThH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUISL CIIETIBIX M CIa00BUAAIIMX O0YYAIOIUXCS: YMEHUE HCII0JIb30BaTh Pelbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

11 kaace

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O0IIast 1 HeoOpraHUYecKasi XUMHU OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XMUMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMOW IS pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATaIoIINe
MOHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAsl, HOHHAS, META/UINYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIBl XHMHUYECKMX  pEeaklMid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peaklliy, XUMUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TEOPHSI ANEKTPOIUTUIECKOM
nuccounanuu, nepuoandeckuil 3akon JI. M. MenaeneeBa, 3aKOH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HHEPTUU NPU XUMUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JICKAIIMEe B OCHOBE MOHUMAHUS
MPUYMHHOCTY ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCMOJIb30BAaHUHM Ba)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEITHHOCTH YEeTIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIEC MPU3HAKU TOHATUN, YCTAaHABIMBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY HJISi COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XHWMHYECKHUX PEAKIUH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Jpyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONPENENATh BaJICHTHOCTh U CTETICHb OKUCIICHHUSI XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METAaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHM;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIICKHOCTh HEOPTAaHMUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacKpbIBaThb CMBICH Iepuojgudeckoro 3akoHa /I
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUUYECKHUX 3J€MEHTOB /Jl.
W. MenzesneeBa, MCHOJB3YsA TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U UX
COeMHEHUH Mo mepuojaMm u rpynmnam [lepuoanueckoit CUCTEMbl XUMHUYECKUX 3JIeMEHTOB /.
H. Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T€HETHUECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIUX
XUMUYECKHUX PEAKLUM;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHUE PEAKIUH IO Pa3IHYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliuxX BEHIECTB, TEIIOBOMY 3G (deKTy peakiuu,
U3MEHEHUIO CTETeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHUS peaKUil pa3IU4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHMs peaklMii MOHHOTO OOMEHa, yYUThIBasl yCJOBHUS, NMPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH pPEAKIMH, HOATBEPIKJIAIOIINE KayeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHMM pPaCKphIBaTh CYHUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUYECKHE MTPOILIECCHI, JIeKAIMEe B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHSI CEPHOW KHCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npecTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMUCICHUS C UCIOJb30BAaHUEM TOHATHSA
«MaccoBasi JI0Nsl BEILECTBA B PacTBOpE», OOBbEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
pEaKIMAX, Macchl BEIIeCTBA UM 00bEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO 3 (dHeKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;



c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBMIIa MOJIb30BAaHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKE MPaBHUJIa OOPAIIECHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOPOAA B NPUCYTCTBUM KaTalu3aTopa, OIPEIEICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad mo temMam «Metamuibl» U «Hemeramib») B COOTBETCTBUM C TPAaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIAThH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTHUX);

c(OPMHPOBAHHOCTh yMEHUH COOJIOAATh TpaBHJIa SKOJOTMYECKH LEIeco00pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAasi cMbich mokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE OOYYarOIIUXCS C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBICHUIA,

JUTSI CIIETIBIX U CIA0OBHUAALIMX O0YYAIOIIUXCS: YMEHHUE UCTIONb30BaTh PElbeHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMU4IecKuXx (HOpMyIL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Ne HaunmenoBanue pa3zienoB u Tem KonunuecTBo uacos
/1 yuebHoro npeamera Bcero Kourponsusie | Ilpakruueckue
paboThI paboThI

Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTraHUYECKOH XUMUM

1.1 | [IpenMeT opraHuYeCcKOl XUMHUH. 3 0 0
Teopust CTpoOeHUs OPraHUuYECKUX
coequHennit A. M. bytieposa

Paznen 2. YrieBoaopoabt

2.1 | IlpenenbHbIE YTIAEBOAOPOIBI — 2 0 0
QJIKaHbl

2.2 | HempenenbHbIE yrIeBOAOPOIBI: 6 0 1
QJIKCHBI, JIKaIUEHBI, AJIKUHBI

2.3 | ApoMaTudeckue yrieBoa0pOIbI 2 0 0

2.4 | [IpupoaHble HICTOYHUKHU 3 1 0

YIIICBOJOPOIOB U HX epepadoTKa

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst

3.1 | Couprsl. DeHon 3 0 0

3.2 | Anpaerunbl. KapOOHOBBIE KUCIIOTHI. 7 0 1
CrnoxHble 3¢upbl

3.3 | YrueBonsl 3 1 0

Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH

4.1 | AmMuabl. AMUHOKHACIIOTHEL. beku 3 0 0

Paznea S. BoicokoMouieKyJ/IsIpHbIE COeIMHEHUA

5.1 | IInacrmaccel. Kayuyku. Bonokna 2 0 0

OBILIEE KOJIMYECTBO YACOB 34 2 2
110 ITPOTPAMME




11 KJIACC

No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB
/1 yuebHoro npeamera Bcero Kourponsusie | Ilpakruueckue
paboThI paboThI

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 | Crpoenue atoMoB. Ilepuonnyeckuit 3 0 0
3akoH u [lepuoanueckas cucrema
XHUMHYECKUX djeMeHToB /I, H.
MenpeneeBa

1.2 | Crpoenue BemniectBa. MHOrooOpasue 4 0 0
BEIIECTB

1.3 | Xumuyeckue peakuuu 6 1 1

Pa3nen 2. Heoprannueckasi xummusi

2.1 | Meramtsl 6 0 1

2.2 | Hemeramisl 9 1 1

2.3 | CBs3bp HEOPTAaHUYECKUX U 2 0 0
OpPraHUYECKUX BEIICCTB

Pa3pen 3. XuMus 1 ;Ku3HbL

3.1 | XuMus u )KU3Hb 3 0 0
OBIIEE KOJIMYECTBO YACOB 33 2 3

110 ITPOTPAMME
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