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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XUMHMM Ha YpPOBHE CpeAHEro obmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuum B Poccuiickoit
Oenepanuny, TpeOOBaHWM K pe3yibTaTaM  OCBOCHHS  (denepaqbHOH  00pa3oBaTebHON
nporpammsl cpeanero oomero obpasoBanust (POIT COO), npencrasneHHsix B degepaibHoM
rocyaapctBeHHOM obOpasoBatenbHOM cranaapte COO, c¢ yuérom Konueniuu mnpenogaBaHus
ydueOHOrO mpeaMmeTa «XuMus» B 00pazoBarenbHBIX opranusanusx Poccuiickoit denepannm,
peanu3yoIuX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX IOJIOKeHHH «CTpaTeruu
paszButus BocnuTanus B Poccuiickoit denepanuu Ha nepuon no 2025 roma» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe NporpaMMbl 0 XHMHUH, K OHpPEIEICHHIO OOLIei
cTpateruu oOyueHHsl, BOCIUTAHUS U PAa3BUTHUS O0YyYalOIIUXCs CPEACTBAMH Y4eOHOTO MpenmMeTa
«Xumusi» g 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH IICJICH, COACpIKaHUS, PE3yJbTaTOB OOyYCHUS U
TpeOOBaHUI K YPOBHIO IOJrOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe  00pa3oBaHWE, TOIy4aeMO€  BBIMYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aluy, SBISETCd HEOThEMJIEMOM uYacTblo MX o00pa3zoBaHHOCTH. OHO  CIIyKUT
3aBEpILAIOIIMM 3TAallOM peau3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX
LIEHHOCTEH, NPUCYIIHUX IEJIOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHMs. OTHU LEHHOCTU
KacaroTCs IO3HAaHUS 3aKOHOB NPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YeJIOBEKa, a TaKKe H3KOJIOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHOH cpene. Peannsyercs xuMudeckoe obpazoBaHue 00y4alOIIUXCs Ha YPOBHE CPEIHEro
oOmiero o0pazoBaHMs CPEACTBAMU y4eOHOTO TpenMera «XUMHUs», COJAEp)KaHUE W MOCTPOEHHUE
KOTOPOI'O ONpEZENeHbl B IporpaMMme IO XHMHHU € Y4YETOM CHEHU(PUKM HAyKM XUMUH, €&
3HA4YEHHUs B TIO3HAHUH MPHUPOJIBI U B MAaTEPHAIHHOM )KU3HH OOIIECTBA, a TAKKE ¢ YUETOM OOLIMX
Lene ¥ NPUHLKIIOB, XapaKTEPU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEAHEro OOIIEro
obpazoBanus B Poccuiickoit Deaepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTpaeT 0coOyro poJjib B COBPEMEHHOM
LMBUJIM3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepHalibHOM KyJbTypbl. OHAa BHOCUT CBOM BKJIaJd B
(bopMHpOBaHKE PALIMOHAIIBHOTO HAYYHOTO MBIIIUIEHUS, B CO3/IaHHME L[EIOCTHOIO MPEACTaBIECHUS
00 OKpYXaIoIleM MUpPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHMSI BEILIECTBEHHOIO COCTaBa OKPY’KAIOILLEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTIMU IPUMEHEHUS.

TecHo B3auMonelcTBYsT € JpYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTaia
HEOTHEMJIEMOI YacTbl0 MHPOBOHM KYJIBTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEHIHOTO TpyJa U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHasi XMMHUS Kak HayKa CO3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJOI'MH HallpaBlieHa Ha pelIeHue INI0OAIbHBIX MPOOJIeM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPHEBOM, JHEPreTHUYECKOM, MHUIIEBOM, 3KOJIOTUYECKON O€30MacHOCTH U
OXPAaHBbI 37J0POBbSI.

B cootBercTBUM C OOMIMMH LENIMH W TNPUHLMIAMU CpeIHEero oOIiero oobpa3oBaHuUs
coneprkanue npeamera «Xumus» (10—11 kiacesl, 0a30BbI ypOBEHb U3YUEHMS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJIIOTOBKY OOYyYarOIIMXCs, HEOOXOIUMYIO UM JUls
BbIpA0OTKM MMPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBSA3aHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBngomuMy  npeaMera «XUMHUsSD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
XUMHUs» U «O0IIasi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP’KaHHsI KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HaHUH MO0 HEOPTaHUYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUW U3 00LIeH XUMHUU) U OpraHudyeckoi Xxumuu. PopMuUpoOBaHUE JAaHHOW CHCTEMBbl 3HAHUI
IpU HM3y4YEHUM INpeaMeTa oOecreyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanus KypcoB — «Opraandeckas XxuMus»» u «OO0mmast 1 HeopraHudecKas
XUMHU» chopMUpOBaHa B NMPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOTO MOAX0JA K U3YYEHHUIO
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y4eOHOro Marepuasia U OOyCIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUM Ha
OnpeAenEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUU BeIeCTBa
paccMaTpuBalOTCsl Ha YPOBHE KIIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPECOXMMUUYECKHX M AJICKTPOHHBIX TPEICTABICHUNU O CTPOCHUHU BEIECTB.
Ceenenusi 00 M3y4yaeMbIX B Kypce BeEIIECTBaX JAOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB JO
CIIO)KHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHEHHH. B Kypce OpraHMuecKkoil XUMHUU TOTY4YaroT
pazBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEPBOHAYAIHHBIC
MIPE/ICTaBICHUS] O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX MPU3HAKaX BEUIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUECKOH peakiuu.

[Tox HOBBIM yriom 3peHHs B mpenMere «XuMmus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3Y4YeHHBI Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETUYECKUH MaTepHal M
(hakToIIOTHUECKHE CBEJCHHS O BEUIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYecKas XUMUs» O0yUYaIOIMIUMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE TMEPUOJIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX U METOJOJOTHYECKUX IO3UIINM,
rIyOke TMOHSATh HCTOPUYECKOE HM3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT 00oOmaromeit 1o
OOBSCHSIIOUIEN U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BaXXHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOEHUM, CBOMCTBAX U
MIPUMEHEHHH, & TAK)KE 0 XMMHYECKUX PEAKIIUIX, UX CYIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHsietcs B kKypcax 10 wum 11 KkimaccoB 3ieMeHTaMu  COJEP)KAHMS, HMMEIOIUMU
KyJbTYPOJOTHYECKMM M TPUKIATHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3M XHMUM C JPYTUMH HayKaMH, DAacKpbIBalOT €€ poJib B TO3HABATEIHHOU W
MPAKTUYECKON JEATETbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHHUS K MPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHUSCKUX MPUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIUBATh HHPOPMAIMIO U TMPUMEHSATh €€ JUIsl TOTIOTHEHUS 3HAHUHN, pPelIeHus
MHTEJUICKTYJIbHBIX M DKCIIEPUMEHTATBHBIX HCCIIEIO0BATENbCKUX 3adad. B memom coaepikaHue
y4eOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3yUEHUS OPUEHTHUPOBAHO Ha (hOpMHUpOBaAHHE Y
00yJaronmxcs MUPOBO33PEHYECKOW OCHOBBI JUIsl MOHUMaHUS (PUIocoMCKUX HeH, TaKUX Kak:
MaTepuaIbHOe SAMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOTO MHpPA, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYHH MEXKIy HOBBIMH (aKTaMU U TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HaHWE POJIM XUMHUHU B PEHICHUH IKOJIOTHUYECKUX MPOOJIEM, a TakKe MpoOIeM COCpeKCHHS
SHEPreTHYECKUX PECypCOB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUI U MaTepUAIOB.

B mnnane pemeHus 3amad BOCMUTAHUS, Pa3BUTHUS W COLMUAIM3AIMHN  OOYyYarOIIUXCS
MPUHATHIE TPOTPAMMON TIO XUMHH IOAXOAbI K OIPEACICHUIO COACPXKAHUS H IOCTPOCHHS
npeaMeTa MpeaycMaTpuBaloT GOpMUPOBAHME YHUBEPCATbHBIX YUEOHBIX NEHCTBUI, MMEIOIINX
0a30BOe 3HAYCHHE ISl PA3IMUHBIX BUJIOB JACSITEIbHOCTH: PEIICHUs MPo0iIeM, MOUCKa, aHAIU3a |
o0paboTkn wuHpOpMAMK, HEOOXOAMMBIX JUISI TNPUOOPETEHUS OMbITa MPAKTUYCCKOH U
HCCTIEI0BATENLCKON IEATETLHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TTIO3HAHUH XUMUH.

B npakrtuke npenogaBaHus XUMUAU Kak HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmero oOpa3oBaHHs, TPU  ONPEACICHHH  COJIEPKATEIbHON
XapaKTePUCTUKH I W3Y4YCHHS IMpeJMeTa HAIMpPaBICHUEM IePBOCTEIICHHOW 3HAYUMOCTH
TPaIUIIMOHHO TpHU3HAETCS (QOPMHUPOBAHUME OCHOB XMMHYECKONM HayKH Kak O0OIacTH
COBPEMEHHOT0 €CTECTBO3HAHUS, IMPAKTUUECKOW JEATETbHOCTH 4YEJIOBEKAa M Kak OJIHOTO W3
KOMITIOHCHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKH 3pEHHUS TaKOH IOAXO0a K
OTIpeICTICHUIO TIeJIel U3YUEeHHUS MTPeIMETa SIBIISIETCS BIIOJIHE OMPAaBJAaHHBIM.

CornacHO NaHHOW TOYKE 3PEHHUS TIABHBIMH IIEJIIMU HM3YYCHHS MpeaMeTa «XuMus» Ha
6a3oBom ypoBHe (10 —11 ki1.) ssBHISIOTCS:

(¢bopMUpOBaHHE CHCTEMBbl XHMHUYECKUMX 3HAHUN KaK BaKHEHIIEH COCTaBISIOIIECH
€CTECTBCHHO-HAYYHOW KApTUHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KITFOUEBBIC IOHSTHS,
(yHIaMeHTAIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKa HAyKW, YCBOCHUE U TIOHHMMAaHUC
CYILITHOCTHU JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH
WX Pa3BUTHS U CTAHOBIICHUS;



(hopMupoBaHHE U pPa3BUTHUE IMPEJICTaBICHUI O HAYYHBIX METOAAX I[MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIui, HEOOXOMUMBIX JUIsi MPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHPE
BEIIECTB W XUMHYECKHX SIBIICHUH, HWMEIONIMX MECTO B TPUPOJE, B TMPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HMU;

pa3BUTHE YMEHHM M CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HaONIOJCHHEM U
00BSICHEHUEM XHMHUYECKOTO KCIIEPUMEHTa, COOIIOIEHUEM MpaBMJl O€30MacHOr0 OOpaIleHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTum, comepxkarenbHas XapakTepUCTUKa IeJeld U 3aa4 U3Y4YEeHUs MpeaMeTa B
MporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMH
B cucrteMe cpemHero oomero obOpaszoBanus. CerogHsi B TPENOJaBaHUU XUMHUU B OOJBIICH
CTETIEHU OTAAETCS TMPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OPUEHTHUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHMKA 00IIe00pa3oBaTeIbHON  OpraHU3aluHy,
BIIQJICIOIIETO HE HA0OpPOM 3HAHWMU, a (PYHKIMOHAIBHOW IPAMOTHOCTBIO, TO €CTh CIOCOOAMU H
YMEHMSIMH aKTHUBHOTO TMOJIYYEHHS 3HAaHUN M MPUMEHEHUS UX B pEalbHON KHU3HU Ui pelieHus
MIPaKTUYECKUX 3aau.

B cBsa3u ¢ 3TUM TpH U3yYeHHWH TMpeaMeTa «XUMHS» JOMHHHPYIOIIEe 3HAuYeHUE
MPUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

ajanrtanmuss  OOyYalroIIMXCS K  YCJIOBHSIM  JWHAMUYHO  Pa3BUBAIOIIECTOCS  MHPA,
(dbopMHpOBaHHE HHTEIJICKTYAIBHO PAa3BUTOM JMYHOCTH, TOTOBOW K caM00OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAaMOTHBIX pPEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BELIECTBAMH U UX MIPUMEHEHHUEM,;

dbopMupoBaHHEe Yy OOYYAIOIIUXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINIA),
MMEIOIINX YHUBEPCATLHOE 3HAYCHHE /ISl PA3INYHBIX BUIOB JCATEILHOCTH: PEIICHHS PoOIeM,
MOMCKA, aHainM3a W 00pabOTKM WHQPOPMAIMK, HEOOXOAMMBIX I TPHOOPETCHHUS OIbITa
NEeSITeNLHOCTH, KOTOPasi 3aHUMAaeT BaXKHOE MECTO B MO3HAHWUM XUMHUU, a TaKXkKe Ui OIEHKH C
MTO3UIIMIA YKOJIOTUIECKON O€301MacHOCTH XapaKTepa BIMSHUS BEHIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdy;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aroIuXcs: CIOCOOHOCTH CaMOCTOSTEIBHO TPHOOpETaTh HOBBIE 3HAHUS 0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOIH30BaTh COBPEMEHHBIE HHPOPMAIIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U Hay4IHO-TIOMYJISIPHON HHPOPMAITUH XUMUYECKOTO
COJICPIKAHUS;

(dbopMupOBaHNE U pa3BUTHE Yy 00YUAIOMIMXCA aCCOIUATUBHOTO U JIOTHUYECKOTO MBIIIJICHHUS,
HaOMOIaTeIbHOCTH, COOPaHHOCTHU, AaKKypaTHOCTHU, KOTOpPbIE OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MTPY IUIAHUPOBAHUH U MMPOBEICHUN XUMHICCKOTO IKCIIEPUMEHTA;

BOCHHUTaHHE Yy oOOyyarommxcs YyOeXIEHHOCTH B T'YMaHUCTHMYECKON HaIlpaBI€HHOCTH
XUMHHM, ©€ BaXHOW pPOJIM B  PEIIEHUH TJIO0AIBHBIX  MPOOJNEeM  PalMOHAIBHOTO
IPUPOIONOIB30BAHNS, TIOMOJHEHNUS YHEPreTUUYECKUX PECYPCOB M COXPAHEHHUs HPUPOIHOTO
paBHOBECHS, OCO3HAaHHMS HEOOXOJMMOCTH OEpEe)KHOTO OTHOIICHHS K TPHPOJIE U CBOEMY
3JI0pPOBBIO, A TaKXkKe MPUOOPETEHUsI OMbITa UCIIONb30BAHMS MOTYUYSHHBIX 3HAHUM NI TPUHATUS
TPaMOTHBIX PEIICHUH B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMHU.

B ydeOnoM miane cpemHero obmiero oOpa3oBaHHs MPEAMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOI o0nactu «EcTecTBEeHHO-HAYYHbBIE TPEIMETHD.

OO1miee yuClIO 4acoB, OTBEAEHHBIX JUIS M3YyYCHHsS XMMHHU, HA 0a30BOM YpOBHE CPEIHEro
oOmiero obpa3zoBaHusi, coctaBisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 yac B Heneno).

COJAEP)KAHUE OBYYEHMUA. 10 KIIACC. OPITAHUYECKAS XUMHUA



Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opranuveckod XuMmMuu: €€ BO3SHHUKHOBEHHE, pa3BUTHE U  3HAYCHHUE
B MOJYYEHUU HOBBIX BEIIECTB U MaTe€pHaoB. TeopHsi CTPOCHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHblEe TONOXKeHUA. CTpyKTypHBIE (HOPMYJIBI OPraHUYECKUX BEIIECTB.
I'omomnorus, uzomepusi. XuMu4eckas CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenue o kaccupuKauy OpraHUIECKUX BemecTB. HomeHkmaTypa opraHudeckux
COCMHEHMI (cUcTeMaTuyeckas)) W TpPUBHAJIbHBIE HA3BaHMUS BAXKHEHIINX MpeICTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEePUMEHTAIbHBIC METOJIbl U3YUYCHUS] BEUISCTB W WX IMPEBPALICHUN: O3HAKOMIICHHE C
oOpa3amMy OpraHM4ecKHX BEIIeCTB W MaTepuaiaMd Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPTaHMYECKUX BEIIECTB, HAONIOJICHUE U ONHCAHWE JIEMOHCTPALMOHHBIX OMNBITOB TIO
MPEBPAIICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUHM (IIaBJIeHHE, OOYTIIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUH psiiA. MeraH M 3TaH — NpocTerme
[IPEJCTaBUTENIN QJIKAHOB: (U3UYECKHE M XUMHUYECKHE CBOMCTBa (peakLMU 3aMeIleHus U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJKeHBI: cOCTaB U CTPOEHUE, TOMOJIOTUUECKUH Psil. DTUIEH U IPONWIEH — MPOCTEHIINE
IIPEJCTABUTENIN AJKEHOB: (U3UYECKUE U XUMHUYECKHE CBOWMCTBA (peakuuu TUAPUPOBAHMI,
raJJoreHUPOBAHUS, TUAPATALlUHU, OKUCIICHHUS U OJMMEPHU3alu1 ), T0JTyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u merunOyraauen-1,3: crpoeHue, BakHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus noinumepusauun). [lonydeHne CHHTETHUECKOT0 KayyyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTM CTPOCHHS, T'OMOJIOTUYECKUH psa. ALETHIeH —
MPOCTEUIINI TPEACTaBUTEb ATKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuy ruIpupoOBaHus, TaJIOTEHUPOBAHUS, TUAPATALIY, TOPEHUS ), IOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMSI U HUTPOBaHMS), IOJy4EHUE M HpPUMEHEHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue cOUCMEa (peaKyuu 2ai02eHUPOSAHUS U HUMPOBAHUS), NONYUeHUe U
npumenenue. TOkKCHYHOCTE  apeHOB.  ['eHeTmyeckas  CBs3b  MEXKIAY  YIVIEBOJOPOJAMH,
MPUHAIEKAIIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpuponHble UCTOYHUKU YTiIeBOJAOPOAOB. [IpupoaHbIi Ta3 U MOMYyTHbIE HEQTSHBIE Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CnocoObl TmiepepabOTKHM He(pTH: TeperoHka, KpPEKUHT
(TepMHUYECKU, KaTaTUTHYECKHii), mupoau3. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yTroib ¥ MPOYKTHI €r0 MepepaboTKH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYCHMs BEIIECTB M MX NPEBPAILCHUN: O3HAKOMIICHHE C
oOpaslamu IjaacTMacc, KayuyyKoB U pe3uHbl, komiekuuu «HedTs» u «Yroab», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB U TaJOI€HONPOU3BOJHBIX, IPOBEACHNE IPAKTUYECKON paboOTHI:
MOJIy4€HHE ATHIIEHA U U3yYEHHE €ro CBOICTB.

Pacuérnbie 3ana4u.

BbunciieHuss mo ypaBHEHHMIO XHMHMYECKOM peakuuu (Macchl, 00b&Ma, KOJIWYEeCTBA
HCXOJHOr0 BEIIECTBA WJIM NPOAYKTa peakUuy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJIHBIX BELIECTB MJIM IPOAYKTOB PEAKLIUN).

Kucnopoacoaep:xamue oprannyeckne coeinHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHONT W 9TaHON: CTpoeHue, (usmueckue u
XUMHUYECKHE CBOMCTBA (peakUUM C aKTUBHBIMU METaJZIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHne. BoopoiHbie CBsI3U MEXAy MOJIEKYJaMHu cnupToB. [leificTBre MeTaHoIa U 3TaHOoJIa
Ha OpPraHU3M YeJIOBEeKa.

MHOroaTOMHBIE CIHUPTHL. DTHICHTIMKOIh U TIUIEPUH: CTPOCHHE, (HU3MUecKue wu
XMMHUYECKHE CBOICTBA (B3aUMOJICHCTBUE CO LIEIIOYHBIMU METAJUIAMH, KaUECTBEHHAsI peaKkius Ha
MHOTOaTOMHbIe crnupThl). JlelicTBUe Ha opraHu3M uesjoBeka. [IpuMeHeHWEe TIULEpUHA U
STUJIEHTJIUKOJIA.



®deHoJ: CTpoeHHE MOJIEKYJbl, (U3HUYECKHE M XUMHUYCCKHE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenne denomna.

Anbnerunasl U kemoHvl. DopManblerua, aleTanbAeru]: CTpoeHue, (Quznueckue Hu
XMMHYECKHE CBOMCTBA (peaklMM OKHUCICHHS U BOCCTAHOBJIEHMS, KAaueCTBEHHBIE pEaKLUH),
MOJIy4eHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAasi KUCIIOTHI:
CTpoeHHe, (pu3nvecKkue U XuMHUYECKHEe CBOKCTBa (CBOMCTBA, 00IIKeE /Ul Kilacca KUCIIOT, PEaKIIHs
sTepuukanmm), MoiydeHue u mnpuMeHeHue. CTeapuHOBasi M OJEHMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ICHCTBHE.

Crnoxuble 2¢upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHCIOT. 'MAPONHU3 CIOXKHBIX 3(PHUPOB.
XKupsl. I'naponns xxupos. [Ipumenenne xupoB. buonorudeckas poib )KMpOB.

VYTHeBopl: COCTaB, KIIACCH(PHUKANS YTIAEBOJI0B (MOHO-, TU- U Moucaxapuabl). [moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (GU3UYECKUE M XUMHUYECKHE
cBoiicTBa (B3aummopeicTBue ¢ ruapokcuaoM wMenu(ll), okucieHue amMMuauyHBIM PacTBOPOM
okcuga cepeOpa(l), BoccraHOBIeHHME, OpOK€HHE TIIOKO3bI), HAXOXICHHE B MPHPOJE,
IpUMeHeHue, ouonorudeckas poib. Porocunte3. GpykTo3a Kak H30Mep IIIIOKO3bI.

Kpaxman u nemironosa kak npupojHele noiaumepsl. CTpoeHne Kpaxmaia U LI035
du3nyeckre U XMMHUYECKHE CBOMCTBA Kpaxmaiia (THIpOIn3, KAUeCTBEHHAs! PEAKIIUS C HO0M).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHUsl BEIIECTB M MX MpEBpallleHUu: MpPOBEACHUE,
HaONIOJICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIC
peakry OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcuaoMm wmeau(ll)), MHOroaroMHbIx
cnupToB (B3aumopelcTBue rimuepuHa ¢ ruapokcuaom wmeau(ll)), amprernnoB (okucieHue
aMMUa4YHBIM pacTBopoM okcuiaa cepeopa(l) u ruapoxcumom wmeau(Il), B3ammonelicTBue
Kpaxmajia ¢ HOOM), MpPOBEACHUE IPAKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuérHble 3a1aun.

BbunciieHuss 1Mo ypaBHEHHMIO XHMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIWYEeCTBA
HCXOJHOI0 BEULIECTBA WJIM IPOAYKTAa peakUWy IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliie OpraHn4eckie CoeAMHEHNS.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COeAMHEHNS. PU3NYECKUE U XUMUUECKHE
CBOICTBa aMHMHOKHCIOT (Ha TIpuUMepe TINulKHA). buonorumdeckoe 3HaYeHHME aMUHOKHCIIOT.
[Tentupasl.

benku kak mpupoHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa O€IKOB: THAPOJIN3, ACHATypauus,
Ka4eCTBEHHBIC PEaKIH Ha OENKH.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHMsI BEUIECTB M MX MPEBPALICHUI: HaOIIOAeHHE U
ONMCaHHE JEMOHCTPAllMOHHBIX OMNBITOB: JEHATypalusi OEIKOB MpPHU HArpeBaHUU, ILIBETHbHIE
peakuu OSIKOB.

BroicokomoliekyasipHble COeTUHEHH s

OCHOBHBIE TIOHATHSI XUMHHM BBICOKOMOJIEKYJISIDHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpHU3alluu, CPEeAHss MOoJjeKyisipHas wmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COCTUHEHUN — TTOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS.

OKCIIepUMEHTaIbHBIE METOJBI M3VUSCHHUS BEIISCTB M MX NPEBpAllCHHI: 03HAKOMIIEHHE C
oOpa3amu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MeKIpeaMeTHBIE CBSI3H.

Peanu3zanust MeXnpeaIMETHBIX CBA3€H MPU U3YYCHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK U
TIOHSTUM, SBJISTFOIIMXCS CUCTEMHBIMU IS OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.




OOmue ecTecTBEHHO-HAY4YHBIE TOHATHUS: SIBIICHHE, HAYYHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHAJM3, CHUHTE3, KIACCH(PHUKAIUS, TMEPUOIUYHOCTh, HAOIIOJCHUE, H3MEPCHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

@dusnka: MaTtepus, YHEPTHsi, Macca, aTOM, DJIEKTPOH, MOJIEKYJa, SHEPreTUIECKUN YPOBEHb,
BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYCCKUE BEIHMYUHBI U CITUHHIIBI
WX U3MEPEHUSI.

buonorus: kimerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (OCIKH, YIIIeBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMIaeMbI€, TOIUIUBO, PECYPCHI.

TexHoMOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHAIFHOTO NUTAHUS, MOIOIIINE CPEICTBA,
JIEKapCTBEHHBIC U KOCMETHYECKHE TIPerapaThl, MAaTePUAITbI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

COJEPKAHUE OBYYEHMUSI. 11 KJNIACC. OBIIIAA U HEOPI'AHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI XMMHH

XuMu4eckuil aneMeHT. AToM. Sipo aroma, H30TONBL. DJIEKTPOHHAas 000JI0YKa.
DHepreTUYecKre YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemenTbl. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DnekTpoHHask KOHPUTYpaIHs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonmueckas cucTeMa XUMHYECKUX JJeMEHTOB /[l
W. MenpneneeBa. CBsizb nepuopuyeckoro 3akoHa M Ileproauueckoil CHUCTEMbl XHUMHUYECKUX
snemeHToB [[. Y. MeHneneeBa ¢ COBPEMEHHON TEOpHENl CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpYyIIaM U epuojiaM. 3HaueHHe NePUOAUUECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIbI XUMHYECKON CBS3U (KOBaJEHTHAs
HeNoJsipHasl W TOJIApHas, MOHHAsA, MeTaulnyeckas). MexaHn3Mbl 00pa3oBaHHs KOBAJIEHTHOM
XUMHUYECKON CBsI3U (OOMECHHBIH M JOHOPHO-aKIENTOPHEIN). BomopoaHas cBs3b. BalleHTHOCTS.
DIIEKTpOOTPULATENBHOCTh. CTeneHb OKUcIeHns. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa
BeleCTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU.

[lonsiTve 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBast 10Js
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranwmdeckux coeauHeHud. HomeHknaTypa  HeOpraHUYECKHUX
BELIECTB. ['eHeTHYeckas CBSA3b HEOPraHWYECKUX BELIECTB, NPUHAMIEKAIUX K Pa3IM4HBIM
KJIaCCaM.

Xumunyeckass peakius. Kraccudukanus XMMHUYECKHUX pEaKIMid B HEOPraHUYECKOW H
OpraHWYEeCKON XMMHH. 3aKOH COXPAHEHUs MAacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpAIlCHUS
SHEPruU NPU XUMUUECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (axTopoB. OOpaTuMble peakiuu.
Xumnueckoe paBHoBecHe. (DaKTOpbl, BIMSIONIME HAa COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [arense.

OnekTponutruueckas auccouuanus. CuibHble U cnabble A1eKTposnThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IETOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHHs BELIECTB W WX NPEBPAIICHUN: JAEMOHCTpaLus
tabnun «llepuognueckas cuctema xumuueckux snemeHToB [I. WM. MenpaeneeBay, u3ydeHue
MoJieNiell  KpUCTAIMUECKUX peIETOK, HAOJII0JCHWEe W ONMCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKEHHE IEpPOKCHIAa BOJAOpOJAa B IMPUCYTCTBUM KaTallu3aropa,
ONpEJIETIEHUE CPebl PACTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU




HOHHOTO OOMEHA), MPOBEJACHUE MPaKTUYECKON paboThl «BnusHue pa3nudHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKON PEaKIIHI.

Pacuérubie 3amaun. Pacuérel 10 ypaBHEHMSAM XMMHMYECKUX pEakLHi, B TOM YMHCIIE
TEPMOXUMHUYECKUE PACYETHI, pACUETHI C UCIIOJIb30BAHUEM MOHSATHS «MAcCOBask IOJIS BEIIECTBAY.

Heopranuyeckasi Xumus

Hewmeramnsl. [lonoxenue HemeramioB B [leproaudeckoit cucTeMe XUMHUYECKUX SJIEMEHTOB
JI. . MenneneeBa u OCOOCHHOCTH CTpO€HHUsS aTOMOB. (DU3WYECKHE CBOMCTBA HEMETAJLIOB.
AmoTponust HeMeTauioB (Ha MpuMepe KUCIopoa, cepsl, pochopa u yriaepoaa).

XVWMUYECKHE CBOMCTBA BAKHEHUINTUX HEMETAUIOB (TAJIOTEHOB, cephl, a30T1a, ¢ocdopa,
yIJIepoJia U KPEeMHHS) M UX COCTMHEHUH (OKCHJIOB, KUCIIOPOACOACPIKAITUX KUCIIOT, BOJIOPOIHBIX
COCMHEHMUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamel. [lonoxxenne meramioB B [lepronnueckoi cucteMe XMMUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHS IJIEKTPOHHBIX 000JI0UEK aToMoB MeTaiioB. Oomrue
¢usnyeckue cpoiictBa MeTauoB. CIIaBbl METAJUIOB. DIEKTPOXMMUYECKUN DSl HATPSHKSHUN
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BaXXHEHUIIMX METAJUIOB (HATpUil, Kaiuii, KalbLU, MarHui,
ATIOMUHUM, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mwme crmocoOb! moIy4eHUsT METAIOB. [IprMeHeHne METaIUTOB B OBITY U TEXHHKE.

OKCHEpPUMEHTAIbHBIE METOJ/Ibl M3YYEHHMsI BELIECTB W MX NOPEBPAILICHUN: H3yYCHHE
KoleKnuu «MeTalibl U CIJIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTAThHBIX
3ama4y, HAOMIOJACHWE W  ONUCAaHWE JIEMOHCTPAIMOHHBIX H  JIADOPAaTOPHBIX  OTMBITOB
(B3amMoJIelicTBHE THUAPOKCHJIA AITIOMHUHHS C PacTBOPAMH KHCJIOT M INEJI0YeH, KauyeCTBEHHBIC
peaklry Ha KAaTHOHBI METAJJIOB).

Pacuérnpie 3amaun. Pacuérel maccel BemecTBa WM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUHU BEIICCTB,
pacuétel Macchl (00bEMa, KOTMYECTBA BEIECTBA) MPOAYKTOB PEaKIMU, €CIU OJHO U3 BEIIECTB
HMMEET MIPUMECH.

XuMHuA 4 KU3Hb

Ponb xumun B 00eCTICUEHUN IKOJIOTHYECKOH, YHEPTreTHIeCKON W MUIIEeBON 0€30MacHOCTH,
pa3Butuu MeauuuHbl. [loHSTHE O HAy4HBIX METOAAaX TIO3HAHMS BEIIECTB W XUMHUUYECKUX
pEeaKLUi.

[IpencraBinernst 00 OOMMX HAyYHBIX MPUHIMIIAX TPOMBIIUICHHOTO TOMyYEHUS
BaYKHEHIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB U MATEpPUANIOB: BAXHEHIIME CTPOUTEIBHBIC MAaTEpUalbl,
KOHCTPYKUMOHHBIE MaTepHaibl, KPacKH, CTEKIIO, KE€paMUKa, MATEpUANIbl [JIsl SJIEKTPOHUKH,
HaHOMaTEPHAJIbl, OPTAaHUYECKUE M MUHEPATbHBIC yI00pEHUSI.

XuMHUS U 370pOBbE UEIOBEKA: IpaBWia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
rpasuia 0e30macHOro HCTOJIB30BaHUS MperapaTroB OBITOBOM XAMUH
B IIOBCEIHCBHOM KH3HU.

MeXnpeIMETHBIC CBS3H.

Peanmzanust MeXIpeaMETHBIX CBSI3€H MPH M3Y4YeHUH OOIEeHl M HEOPraHWYeCKOH XHMHUHU B
11 kyacce oCyIIeCTBIACTCA Yepe3 MUCIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHATHH,
TaK ¥ TOHATHUM, SIBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIE MIOHSATHS: HAyYHBIA (DAKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KiacCUUKaIMs, TEePUOJAUIYHOCTh, HAONIOJEHNEe, OKCIEPUMEHT, MOJCIUPOBaHUE,
HU3MEPEHHUE, SBJIEHUE.

®dusuKa: Marepusi, YHEPrus, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, YHEPTETUYECKUI YpOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHME BEIECTBA, (PU3NUECKHE BETUYUHBI i €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.




buonorus: kieTka, OpraHusM, 3KOCUCTEMa, Ouocdepa, MAKpO- U MUKPOIIEMEHTHI,
BUTaMHHBI, OOMEH BEILIECTB B OPraHU3MeE.

I'eorpadus: MuHEpabl, TOPHBIE IOPO/IBI, ITOJIE3HBIE UCKOMAEMbI€, TOIUINBO, PECYPCHI.

TexHOonornusa: XuMHUYECKasi MPOMBILIIIEHHOCTb, METAJLTYPIHsl, IPOU3BOJICTBO CTPOUTEIbHBIX

MaTcpHraoB, CEeNbCKOXO03IHCTBEHHOE IMpOU3BOACTBO, IIUIICBas MMPOMBIIIJIICHHOCTD,
(bapMaI_IeBTI/I‘-IGCKaSI MPOMBINIJICHHOCTD, MMPOU3BOJACTBO KOCMETHYCCKHUX npemnaparos,
IIpOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTcpualios, OJICKTPOHHAA MIPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'H.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOT'PAMMBI IIO XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJIbTaTaM OCBOCHHUS OOYYaIOIIMMUCS
MIpOrpaMM CpegHero oomero oOpa3zoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meronnueckoil OCHOBOM il pPa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOrpamMM CpeaHero oOIero o0pa3oBaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBMM C CHCTEMHO-/EATENIBHOCTHBIM IOAXOJOM B CTPYKTYp€ JUYHOCTHBIX
pe3yJabTaTOB OCBOCHMs IpeaMeTa «XUMHS» Ha YpOBHE CpelHero oOmero ooOpa3oBaHuUs
BBIJICJICHBI CJIEIYIOIINE COCTABIISAIONINUE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TpakIaHCKOW HJEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEAEIICHHUIO;

HaJINYMe MOTUBALIMH K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUH JIMYHOCTH Ha OCHOBE KIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINI 0a30BOM HayKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloLIUXCs PYKOBOJICTBOBAThbCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYIIMMHU LIEJOCTHOM CHUCTEME XHUMHUYECKOTO
oOpazoBaHuUs;

HaJINYME MPAaBOCO3HAHMS HKOJOTHYECKOW KyJbTYphl M CHOCOOHOCTH CTaBUTh LEIU U
CTPOMTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS IpeaMeTa «XHUMHs» JOCTUTAlOTCSl B EIUHCTBE
yu4eOHOM M BOCHIHUTATEIbHOW JAEATEIIBHOCTH B COOTBETCTBUM C€ T'yMAaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMM UM HJcallaMH  POCCUICKOTO
IPaXAaHCKOrO 0OIecTBa, NPHUHATHIMH B OOILIECTBE HOpPMaMU U IpaBUJIAMHU IIOBEJIEHUS,
CMOCOOCTBYIOIIMMHU IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJIEHUS
JUYHOCTH 0OYYaIOIIUXCS.

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaAMeTa «XUMHs» OTPakaloT CPOPMHUPOBAHHOCTH
ONbITa IO3HABATEIbHOH M MPAKTUYECKOM JAEATENBHOCTH OOydarolMXcs [0 pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro0 BOCIIMTAHMS

OCO3HaHUA O00YYAIOLIMMHCA CBOMX KOHCTUTYLMOHHBIX IIPaB M 0053aHHOCTEH, YBaXKEHUsS K
3aKOHY W NPaBOMNOPSAKY;

IIPEJICTABICHUS] O COLMAJIbHBIX HOpMax U IpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHWH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESATENbHOCTH IPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHIH y4eOHbIX ¥ M03HABATEIbHBIX 33/1a4, BHITOTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IpYTUX
IpY aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH JeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMUS



LIEHHOCTHOTO OTHOLIEHHS K MCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOU
XMMUU;

YB@OKEHHsI K TPOILIECCY TBOpPYECTBA B 0O0JACTH TEOPUU U TNPAKTHUECKOTO MPUMEHEHHS
XMMHWHU, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh pe3yJbTaT [UINTEIBHBIX HAOIIOICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOT'O TPY/ia YUEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TIOJyYeHHM U TMOCIEIYIOIIEM aHalu3e
nH(POpPMALINU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOH OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOT'O TOBEICHHUS;

CIIOCOOHOCTH ~ OIEHWBATh CUTYallid, CBSI3aHHBIE C XUMHYECKHUMH  SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIIOBEIEHHE W TIOCTYNKH CBOHMX TOBApHIICH C TTO3WIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUN ATUX ITOCTYIIKOB;

4) popMUpPOBaHNSA KYJIbTYPHI 310POBb:

MOHMMAaHMs I[EHHOCTEH 370poBOro M 0Oe30macHOro obpasza KHU3HH, HEO0OXOJAUMOCTH
OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

COOMIOZIeHNsT TpaBUil 0€30MacHOro OOpallleHus C BEIeCTBAMU B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYIOBOH IEATEIHHOCTH;

IIOHMMaHMsl LEHHOCTH MpaBWJl HWHIMBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBEJICHUSI B CUTYAIUX, YTPOKAIOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HAHMA TIOCIEACTBUI W HENPHUATUS BPEIHBIX NPHUBBIYEK (YHOTPEOIECHUS aAJIKOTOJIA,
HapKOTHUKOB, KypPEHHUS);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESTEIBbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYyruX BUIaX ACATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PELICHUM MPAKTUYECKUX 3a7ad COLUAIBHOM
HaNpaBJICHHOCTH (B paMKax CBOET0 KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUYEHHMIO Ipodeccuil pa3iuyHOTO poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHMSI TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHHSI K TPYAY, JIOASIM TPyAa U pe3yIbTaTaM TPYyI0BOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAILHOW TPACKTOPHH OOpa3OBaHMUS,
Oyayiell npodeccuu U peanu3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11€JIECO00Pa3HOTr0 OTHOIIEHUS K NMPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MOHUMAaHUSI TI00aJTBFHOTO XapakTepa dKOJOTHUECKUX MPOOJIeM, BIMSIHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON M COIIMATILHOM CPEJIbL;

OCO3HAHMS HEOOXOJIUMOCTH MCIOJIb30BAHUS JOCTHKEHUM XUMUU JUISI PELIEHUs BOIIPOCOB
paMoHaTBFHOTO TPUPOAOTIOIH30BAHNUS;

aKTHBHOTO HETIPHUSTHS JCHCTBHM, MPUHOCSIINX Bpell OKPYXKAIOIIEH MPUPOIHOW Cpene,
YMEHUSI IMPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U NPENOTBPAILATD UX;

HAIAYHST PAa3BUTOTO JKOJOTHYECKOTO MBIIUICHHSI, JKOJOTUYECKON KYJIBTYphI, OIIBITA
NIeATEIbHOCTH  HKOJIOTUYECKOM  HAINpaBI€HHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCd HMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMSI:

Cc(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOHN MPaKTUKH;

MOHMMaHMs CHeUM(PUKM XMMUM KaK HayKd, OCO3HaHUs €€ poiau B (HOPMHUPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUICHUS, CO3/IaHUH LEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroleM
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MHpE KaK O €JUHCTBE IPHUPOJbI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHu IpodiieM COXpaHEHUsI IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAUYMMOCTH XHUMHUHU JIJISI COBPEMEHHOHM IMBUIU3AIMU: B €&
T'YMaHUCTHYECKON HAIpPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalibHOM
KyJbTYpPBI, PEUICHHH TI00abHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
JHEPreTUYeCKON, MHUIIEBOM ¥ HOKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecrieueHnr yCIOBUN YCTCIIHOTO TPY/a U SKOJOTHYECKH KOM(MOPTHON KU3HHU KKIOTO YjeHa
o0111ecTBA;

€CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH: TIOHUMAHMSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIH30BATh MOJyYaeMble 3HAHUS IS
aHaJiM3a M OOBSCHEHUS SBIIEHUN OKPYKAIOUIEro MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
yYMEHHsI JIeaTh 000CHOBaHHbBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLTUXCS JTaHHBIX
C IEJIBIO TTOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTLHO MCIOIb30BaTh XUMUYECKHE 3HAHUS JUIsl peLIeHUs TpodsieM
B peabHBIX KU3HEHHBIX CUTYalLIUIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATENBCKOM IS TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAaHHIO, K
AKTUBHOMY T[IOJYYEHHUIO HOBBIX 3HAaHUM MO XUMHUHU B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpecCa K OCOOEHHOCTSM TpyJa B pa3iuuHbIX cdepax mpodeccuoHaTbHON
JeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertamnpeaMeTHbie pe3ysibTaThl OCBOCHHS Y4eOHOTO Mpenmera «XHUMHUS» Ha YPOBHE
cpeaHero o01ero 00pa3oBaHus BKIFOUYAIOT:

3HaYuUMbIe /I (POPMUPOBAHUS MHPOBO33PEHUSI OOYHAIOIIMXCS MEXAUCIUILIMHAPHbBIE
(MexTpeIMeTHBIC) OOIICHAyYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
)41 CHCL[I/I(I)I/IKy MCTOIOB IMO3HAHUS, UCIIOJIb3YCMbIX B CCTCCTBCHHBIX HAYKax (MaTCpI/IH, BCUICCTBO,
OHCPrusia, ABJICHHUC, IMPOLECC, CUCTEMA, HayLIHI)II;'I (baKT, IMPUHOMII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHsI, UCCIIEIOBAaHKE, HAOIOICHHIE, U3MEPEHHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE yueOHbIe JNEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryisTHBHBIE), oOecreunBaronie (opMHpoBaHHE (YHKIMOHAIBHOW TPAMOTHOCTH |
COIMAILHOM KOMITETEHIIMH 00yYaroIInXCs;

CIOCOOHOCTh ~ OOYYAIONIUXCS  HCIOJB30BaTh  OCBOCHHBIE  MEKIAMCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHbIE AEMCTBHS B IIO3HABATEIbHON M
COIIMAJIbHOM MPAKTHUKE.

MertamnpeaMeTHbie  pe3yJIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAJIbHBIMH yUeOHBIMU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMA I[eff'ICTBI/IﬂMI/I.

OBJaagenue YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMI/l NMO3HABATEJIbHBLIMHU JeHCTBUSIMH

1) 6a3oBble JiornYecKue AeCcTBUS:

CaMOCTOSATENFHO (OPMYJIHPOBATh W aKTYaJM3UPOBATh TPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpENeNATh LEIu JEATeIbHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMM;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAHUU HpI/IéMBI JJIOTUYCCKOT'O MBIIIJICHUA — BBIACIISTH
XapaKTepHbIE TPU3HAKKM TOHATUH M YCTAaHAaBIMBATh HX B3aMMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIINEC MOHATHA MJIA O6’b$ICHeHI/I$I OTACIIBbHBIX (baKTOB n HBJICHI/Ifl;

BBI6HpaTB OCHOBAHHA U KPUTCPUUN JIA Knaccnquaunn BCIIIECTB U XUMHNYCCKUX peaKHHfI;

yCTaHABIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSA3H MEXKIY N3YYaeMbIMH SIBICHUSMU;
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CTPOUTh JIOTMYECKHE pPACCYKAECHUS (MHIYKTUBHBIE, JEAyKTUBHbIE, II0 QAHAJIOTUM),
BBISBIISAT 3aKOHOMEPHOCTH M MPOTHUBOPEUUsl B pacCMaTpUBAEMbIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJIIOUCHHS,;

MPUMEHSTH B MPOLIECCE MMO3HAHMS, MCIIOB3YEMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNU, TPe0OpPa30BbIBATH MOJEIbHbIE MTPEJICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMUYecKkas (opmyna, ypaBHEHHE XUMHUECKOW peakIuu — TpU pPElICHHH Y4YEeOHBIX
MMO3HABATENBHBIX W MPAKTUYECKUX 3a/a4, NMPUMEHSATh HAa3BAaHHBIC MOJCIBHBIC INPEICTaBICHUS
JUIsl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BELIECTB U XUMUUECKUX PEAKLIUH.

2) 6a3oBbIe UCCAeA0BaATENbCKUE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUECKUX PEaAKIINi;

dopMynIMpoBaTh LM W 33Ja4d  MCCIEJNOBAaHUS, MCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIbHO c(hOPMYJIMPOBAHHbBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
111 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKJICHHI;,

BJIQJIETh HAaBBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMIOAATh 32 XOJO0M Ipoliecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpPOBaTh OOOOIIEHHS ¥ BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW WCCIEI0BATEIbCKOW M TPOEKTHOW JesSTeIbHOCTH,
IPOSBJIATH CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOIOB pELICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHbIX METO/I0B MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTHUPOBAThCSI B  PA3NIMYHBIX HMCTOYHWKAX WHGpopManuu (HAy4IHO-TIOMYJISIpHAS
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TIocoOus, pecypcbl VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3TUYHBIX BHUAOB W (OpPM MpPEICTABICHUS, KPUTHUECKH
OLICHUBAThH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYNBOCTD;

(GbopMyIMpOBaTh 3alpoChl W HPUMEHSATh PaA3IMUYHbIE METOJbl NpPH IOUCKE U OTOOpe
uH(popMaluK, HEOOXOJUMOI! [T BBIMOJIHEHUS YUeOHBIX 3a/]a4u ONPeAeIEHHOIO THIIA;

nprOOpeTaTh OIBIT WCHOJIH30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeacTaBieHUs WH(POpMALUU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOIHIIBI, PUCYHKH U APYTHE);

UCMOJb30BATh HAyYHbIM S3BIK B KAauyecTBE CpEJACTBA MNpH paboTe ¢ XUMHUYECKOH
uHpopMalMel: MPUMEHATh MEXIpeIMeTHble ((U3NYeCKHue M MaTeMaTHYeCKue) 3HAKU H
CHMBOJIBI, (hOpMyITBI, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIOJb30BATh U IPEoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAIJISTHOCTH.

OBnaneHne YHuBEpCaJbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSIMU

3aJjaBaTh ~ BOMPOCHI IO  CYMIECTBY OOCYXJaeMOH TeMbl B  XOJe JaMajora
W/ JTUCKYCCHH, BBICKA3bIBaTh HJIEH, (DOPMYJIMPOBATH CBOM MPEIUIOKCHHS OTHOCHTEIBHO
BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4;

BBICTYIIATh C TIPE3CHTAlMEH pPe3yIbTaTOB TO3HABATEIHLHOW JESITEILHOCTH, TOTYYSCHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH IIPU  BBIOJHEHUH XUMHUYECKOTO
JKCIIEPUMEHTa, MPAKTHUYEeCKOH pabOThl MO WCCIEIOBAHHIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4e0HOT0 MPOEKTa u dbopMyTupoBaTh BBIBOJIBI
10 pe3ysbTaTaM TPOBEACHHBIX WCCIICJOBAaHWA ITyTEM COTJIACOBAaHUS TO3UIMH B XOJIE
o0cyxIeHust 1 0OMeHa MHEHHSIMH.

OB.]'IaL[eHI/Ie YHUBEPCAJIBbHBIMH PEryJAATUBHBIMU JeidcTBUSIMU:

CaMOCTOSATCIIbHO INNIAHUPOBATH W OCYHICCTBIIATHL CBOIO ITO3HABATCIBHYIO ACATCIBHOCTD,
OonpeaciisiAa eé 1Henm u 3a/la4d, KOHTPOJHUPOBATbL M 11O MCPEC HCO6XO,I[I/IMOCTI/I KOPPCKTUPOBATH
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[Ipe/ularaeMplii alrOPUTM JICMCTBUN NPHU BBIIOIHEHUU Y4YEOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanboee F3PPEeKTUBHBIN cIOCO0 UX PELIeHUs C YYETOM MOJYUYEHUs HOBBIX 3HAHUHU O
BEIIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBISITh CAaMOKOHTPOJb CBOEHM JIEATENbHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHBI
10 KIIACC

[IpenmerHsbie pe3ynabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMUsD) OTPaXKaroT:

c(hOPMUPOBAHHOCTH MPECTABICHUN 0 XUMUICCKON COCTABJISIOINICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XUMHH B TO3HAHHUM SIBICHUI MPUPOJbI, B POPMHUPOBAHUU MBIILJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOH T'pPaMOTHOCTH, HEOOXOIMMOW Ui pelIeHUs
MPAKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOMIICHHSI K CBOEMY 3I0POBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUHU, KOTOpPAsl BKIIOYAECT: OCHOBOIIOJATAIOLINE
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, DJIEKTPOHHAst 000JI04YKa aTOMa, MOJIEKYJla, BAJIECHTHOCTD,
AMEKTPOOTPHUIATEILHOCTh, XMMHMUYECKasi CBS3b, CTPYKTypHas dopmyna (pa3BépHyTas U
COKpamiéHHas), MOJb, MOJSpHAas Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBIN  CKElerT,
(GyHKIMOHANBHAS TPYINA, pPaaWuKal, M30MEpHUs, U30MEphI, TOMOJOTHYECKHNA PSAI, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPO U a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIICKYJISIPHBIE COSMHEHNUS ); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHUS OPTaHUYECKUX
BemectB  A. M. bytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUs, JIEKAIIME B OCHOBE IOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUHN, (PAKTOJOTHUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30IIaCHOM MCIOJIb30BAaHUHU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U NIPAKTUYECKOHN JEeSATEIbHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIE MPU3HAKK MOHATUH, YCTaHABINBATD
HX B3aWMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS IIPU OITMCAHUM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTAHUYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMHYECKYIO CHUMBOJIMKY MJIsSi COCTaBJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (hOPMYIT OPraHUYECKUX BEIIECTB
U YPaBHEHHM XMMHYECKUX PEAKLMUMN, MU3rOTABINBATh MOJAEIN MOJIEKYJ OPIaHMYECKHX BEIIECTB
JUTSL WITIOCTPALMU X XUMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBATH MPUHAAICKHOCTh U3YUYECHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy M CTPOCHHUIO K ONpeAeN€HHOMY KIIAcCy/TpyIIe COEIMHEHUM
(YrneBomopoapl, KHCIOPOA M  a30TCOJAEp)KAlllhe  COEIMHEHUS, BBICOKOMOJIEKYIISIPHbIC
COCMHEHHMs ), AaBaTh MM Ha3BaHUs Mo cucremarnuecko Homenknarype (IUPAC), a taxxke
MPUBOJUTH TPUBHAIbHBIC HA3BaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUIIEH,
alleTWJIeH, ATWICHIVIMKOJb, TJIULEPUH, (QeHod, (OopMalbIETUll, aueTalbJIeru]l, MypaBbHHAas
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEApPUHOBAs KHCIOTa, TIIOK03a, (GPyKTO3a,
KpaxmaJi, 1eJUTI0103a, TIIUIUH);

c(OPMUPOBAHHOCTh YMEHHMSI OINPEACNATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeMHEHUX (OMHAPHBIC U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOSHUS OPTraHUYeCKUX
BemecTtB A. M. byTtiepoBa s 0ObSICHEHHUSI 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUsI MacChl BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTpPOCHHE, (u3HUecCKue u
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IIMYHBIX KJIACCOB OPIraHMYECKUX BELIECTB
(MeraH, »TaH, OSTWJIEH, MPONWJIEH, aleTWieH, OyraaueH-1,3, MmetunOyrtamuen-1,3, Oensodn,
METaHOJ, dTAaHOJ, dTUJICHIJIMKOIb, TJIUIEPUH, (HEHON, alleTalbIeTH]l, MypaBbHHAs U YKCYCHAas
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, IeJI0103a, AaMHMHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBATH
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TCHETHYECKYIO CBSI3b MEXKAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKUX PEaKUUd C
HCIOJIb30BAHNUEM CTPYKTYPHBIX (hOpMyJT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTE€PHU30BaTh HMCTOUYHUKU YTIIEBOJAOPOIHOTO CHIPhS
(HedTb, TPUPOAHBIM Ta3, yroiyib), CIOCOOBl MX MEPEPadOTKU U IPAKTHUECKOE NPUMEHEHUE
MPOAYKTOB MEPepabOTKHU;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS [0 XWMHYECKUM YpaBHEHUAM
(Macchbl, 00b€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOJIYKTa PEAKIMH 10 H3BECTHBIM
Mmacce, 00béMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELICCTB
WM IPOAYKTOB PEAKIINN);

c(hOPMUPOBAHHOCTh YMCHHI BJIQJIETh CHCTEMOUN 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MIO3HAHUS, HCIOJB3YEMBIX B XHMMHMH IIPM HM3yYEHUU BEUIECTB M XHMHYECKUX SBJICHHUU
(HabmogeHue, W3MEpEHHe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HWCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKNE 3HAHUS JUI IPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEILECTBAMU U X IIPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOJATh MpaBUIIa MOJI30BAHUS XMMUYECKOH Mmocyaoil u
1a00paTopHBIM 000pyOBAaHHEM, a TAKXKE MPaBUIa OOpaIEHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLMSMU IO BBIIOJIHEHUIO JA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHUI IJIAHUPOBATH M BBIIOJIHATH XUMHUYECKMH HKCIEPUMEHT
(npeBpallleHHs OPraHUYECKUX BEILECTB IIPU HAarpeBaHUM, NOJyUYEHUE ITHIIEHA U U3YUEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OJIKOB IpHu
HarpeBaHMH, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHHKH O€3011acCHOCTH
pu OOpallleHUH C BEIIECTBAMH M JIA0OpPaTOPHBIM 000OpYIOBaHUEM, IPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX peakuil u
(opMyIMpPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH aHATU3UPOBATh XUMHMUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopMmaiuu, HTepHeT u Apyrux);

C(OPMHUPOBAHHOCTh YMEHHMH coOMIofaTh IpaBUia SKOJOTHYECKH Le1ecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJIOBOM JEATENBHOCTH B ILEJISAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY>Karolllell IPUPOIHOM cpelibl, OCO3HABATh OMACHOCTh BO3AEHUCTBUS HA JKUBBIE OPraHU3MbI
ONpeAeIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbici mnokaszarens [IJIK, moscHate Ha
MIPUMEPAX CIIOCOOBI YMEHBIIEHUS U NPEAOTBPALICHUS WX BPEAHOTO BO3/CHCTBHS Ha OPraHU3M
YeJI0BEKa;

U1l O0YyYaroLUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 370POBbS: YMEHHE IPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MIO3HAHUS BEIECTB U XUMHUYECKHX SIBICHUM;

IUISL CIIENIBIX M CTA00BUIAIINX OOYYAIOUINXCS: YMEHHE HCIIOIb30BaTh PeNbe(hpHO-TOUCUHYIO
cuctemy obo3HadueHut JI. bpaitnst s 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OcBoeHUs Kypca «OOmass M HeopraHuuyeckas XUMUS»
OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEJACTABICHUNA: O XHMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4yHOM KapTUHBI MHpa, POJIM XUMHUHU B IO3HAHUU SIBICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUS] U KYJIbTYphl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM s
pelleHns MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHMS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOI Cpeie;

BIIQJICHUE CHUCTEMOW XHWMHUYECKUX 3HAaHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroline
MOHATHS (XMMUYECKHI dJIEMEHT, aTOM, M30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIIEHUS, XHMHUYECKas CBs3b (KOBAJCGHTHAs, HWOHHAs, MeTaJIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pemérka, TUIbBI XUMUYECKUX  peakluid, pacTBOp, dDJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAs! JUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTH

14



XMMHUYECKOH  peaklMM, XUMHUYECKOE€ PpaBHOBECHE); TEOPUM M  3aKOHBl  (Teopus
JJIEKTPOJUTHUYECKON —Aucconuanuu, nepuoaudeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MAacChl BEIECTB, 3aKOH COXPAaHEHUs W IPEBpAIllEHUs] SHEPIrUu MPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM S3bIK XHUMHHM, MHUPOBO33PEHUECKHE 3HAHMUS,
JeKaluye B OCHOBE IIOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKHUX SIBJICHUM,
(aKTOJIOTHMUECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€301MacHOM HCIOJIb30BAHUU
BAYKHEHNIINX HEOPTAaHUYECKUX BEILIECTB B OBITY U IPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBIABJISATH XapaKTepHbIe NMPU3HAKN MOHATUH, YCTaHABIMBATh
UX B3alMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONMCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPAILCHHUI;

C(OPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYIO CHUMBOJIMKY JAJISI COCTABJIECHHUS
(dopMya BEIIECTB M YpaBHEHMH XUMHUYECKUX pEaKLUUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKMX BEIIECTB (yrapHblii ras,
YTIEKUCHIBIA Ta3, aMMHUaK, rani€éHas W3BECTb, HErall€Has W3BECTb, NNUTbEBAs COJA, NHUPUT H
JpyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUECKIX
3JIEMEHTOB B COEJMHEHUAX PA3INYHOIO COCTABA, BUJ XMMHUUYECKOH CBSI3U (KOBAJEHTHAs!, HOHHAs,
METaJUINYECKas, BOAOPOJAHAS) B COCJMHEHUSAX, TUI KPUCTAUIMYECKOM pPEHIETKH KOHKPETHOTO
BElIECTBAa (aTOMHasi, MOJIEKYJSIpHAs, MOHHAs, METaJUIMYyecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHNN;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHA/UIEKHOCTh HEOPraHUMYECKUX BEIIECTB
[0 MX COCTaBY K OINpPEAeNEHHOMY KJIAcCy/TpyIIe COeTUHEHUN (IIPOCThIe BEIECTBA — METAJUIbI U
HEMeTaJlIbl, OKCH/JIbl, OCHOBAHHUS, KUCIOThI, aM(OTEPHbIE TUAPOKCUIBI, COJIN);

C(OPMHUPOBAHHOCT, YMEHUH  pPACKpBIBaTh CMBICI IE€PUOAMYECKOro 3akoHa /I
W. MenzeneeBa W JIEMOHCTPUPOBATh €r0  CHCTEMATHU3HUPYIOUIYI0, OOBSICHUTEIBHYIO |
MIPOTrHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCT ~YMEHMH  XapaKT€pH30BaThb  3JEKTPOHHOE CTPOCHHE  AaTOMOB
XMMHUUYECKUX 37eMEHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUYECKHUX 2JEMEHTOB /Jl.
. MeHnzeneeBa, HCHOb3ysl MOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIIN», «IHEPrETHUCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMMYECKMX JJIEMEHTOB M HX
COCIIMHEHMM 10 nepuogaMm U rpynmnaM l[lepuoanueckoil cUCTEMbl XUMHUUYECKHX dJ€MEHTOB [l
. Menneneena;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTePU30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB Pa3IMYHbIX KJIACCOB, IOATBEPKIAaTh CYIIECTBOBAHUE I'€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKMMH BEILECTBAMHU C IIOMOILBIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIHUPOBATH XUMHUECKHE PEAKIUH I10 Pa3IMUYHBIM
npu3HaKaM (YUCIIy M COCTaBy pearupyromuxX BEIIECTB, TEIUIOBOMY dJ(PQeKTy peaxium,
M3MEHEHHUIO CTENEHE OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIH, Y4acTHIO KaTajanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMH COCTABJIATh YPABHEHUS PEaKLMi pa3IMYHbIX TUIIOB, [1OJIHBIE
U COKpAIIEHHBIC YpaBHEHUs pEaKIMii MOHHOTO OOMEHA, YUHUTHIBasl YCIOBUS, MPU KOTOPBIX ITH
peakuuu uayT 10 KOHLIA;

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOAMTH PEAKLUUH, HOATBEpPIKIAIOIINE KaueCTBEHHBIN
COCTaB pa3jIMYHbIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABAaTh OIBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYLIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii oCpeCTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca 3TUX PEaKLIUi;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT
pa3nuyHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOrO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT
BHerHero Bo3aeicTus (npunimn Jle latense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTePHU30BaTh XUMUYECKHE TIPOIIECCHI, JIE)KAIUE B OCHOBE
[IPOMBIIIICHHOTO TIOJY4YEeHUsT CEpHOW KHCIOThl, aMMHaka, a Takke CPOPMHPOBAHHOCTb
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Mpe/cTaBiIeHU 00 OOIIMX HAyYHBIX MPHUHILMIIAX M 3KOJOTHYECKHX MpOoOIeMax XUMUYECKOTO
MIPOU3BO/JICTBA;

c(OPMHUPOBAHHOCT yMEHUH NPOBOJUTH BBIYUCIEHUS C HCIOJB30BAaHUEM IOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MpPU XHUMHUYECKHUX
peakIusaX, Macchl BEllecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOrO 3 ¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIECTB, TPEBPAILCHHS U COXPAaHCHHS YHEPTHU;

cOpMUPOBAHHOCTh YMEHHI COOIIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
1a00paTopHBIM 000pYyAOBAaHHEM, a TAKXKE IIPaBUiIa OOpAILEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSMH TIO BHIITOJHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHUN IJJAHUPOBATh M BBINONHATH XUMHUYECKHUH OSKCHEPUMEHT
(pa3noxeHue TepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallM3aTopa, OIPEAEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOMIBIO YHHBEPCATLHOTO HHIUKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakiH, peaklud HOHHOrO0 OOMEeHa, KaueCTBEHHBbIC PEaKIMu Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHS, pEIIEHHE HKCIEPUMEHTAIbHBIX
3amad mo TemMam «Mertamey U «Hemeramiel») B COOTBETCTBHM C TpaBWJIAMH TEXHHUKH
0€30MacHOCTH MPU OOPAIICHUH C BEHICCTBAMHU U JIaOOPATOPHBIM 000pYI0BaHUEM, TIPEICTABIISThH
pe3yibTaThl XUMHUYECKOI'O SKCIEpUMEHTa B (opMe 3amUCH YPaBHEHUH COOTBETCTBYOIUX
peakuuii ¥ GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBATh XUMHUUYECKYIO HH(MOpMAIUIO,
MONTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM KOMMyHHKanuu, MHTepHEeT u
JPYTHX);

c(OPMUPOBAHHOCTb YMEHUH COONIOAaTh MpaBWiia HKOJOTMYECKH LEIeco00pa3HOro
MOBE/IEHUsI B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Karollel MPUPOJHOM CpeAbl, OCO3HABATH ONACHOCTh BO3JECHCTBUS HA >KUBBIC OpPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMAasi cMbICH rokazatens [1/IK, moscHaTh Ha mpuMepax criocoOb
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3ICHCTBUS Ha OPraHU3M YelIOBEKa;

Uil O0YYaroLIUXCs C OTPAHUYCHHBIMU BO3MOXHOCTSMHU 370POBBS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XMMUYECKUX SIBIICHUIA,

JUIS CJIETIBIX M CTA00BUIAIIMX 00yYaIOIUXCsl: YMEHUE UCIIONIb30BATh PElbe(HO-TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaitns ams 3anucu XumMuueckux Gopmyt.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue KosnuecTBo yacos ONEeKTPOHHBIE
paszesnoB U TeM Bcero | Konrponbubl Ilpaktude | (mudposbie)
IIPOrpaMMBbI e paboTbI CKHe oOpazoBaTebHbIE
paboTEl | pecypehl
Pa3znes 1. TeopeTniyeckue 0CHOBbI OPraHUYeCKOH XUMHH
1.1 | IIpenmer 3 1 https://resh.edu.ru/subject/|
OPraHUYECKOW XUMHH. esson/6149/start/
Teopus cTpoeHus
OpPraHUYECKUX
coequHeHnit A. M.
bytieposa
Hroro no pazneny 3 1 0
Pasznea 2. YriaeBoaopoabl
2.1 | IlpenenbHble 2 https://resh.edu.ru/subject/|
YTIIEBOIOPOIBI — esson/6151/start/
QJIKaHbI
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https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/

2.2 | HempenenbHbie 6 1 https://resh.edu.ru/subject/I|
yTIEBOIOPO/IBI: esson/5412/start/212563/
QJIKCHBI, AJTKAIMCHBI,

AJTKUHBI

2.3 | Apomaruueckue 2 https://resh.edu.ru/subject/|
YTJCBOJIOPOIBI esson/4775/start/150494/

2.4 | IlpupoaHbie HCTOYHUKH 3 https://resh.edu.ru/subject/I|
yTIEBOIOPOIOB U UX esson/6148/start/170461/
nepepaboTka
Hroro no pazueny 11 0 1

Pasznen 3. Kuciiopoacoaepxamue oprannyeckue coeinHeHus

3.1 | Couprsl. ®enon 3 https://resh.edu.ru/subject/|
esson/4769/start/150550/
3.2 | Anpaerumsl. 7 1 https://resh.edu.ru/subject/I|
KapOoHOBBIE KUCIIOTHI. esson/4776/start/150604/
Crnoxubie 3¢upbl
3.3 | YrueBonsl 3 1 https://resh.edu.ru/subject/I|
esson/6150/start/150687/
Hroro no pazueny 13 1 1
Pasnen 4. A3oTconeprkamme opraHnyeckue coeJMHeHus
41 | AMUHBIL 3 https://resh.edu.ru/subject/|
AMUHOKHUCIIOTHL. beaku esson/4743/start/150742/
Hroro no pazueny 3 0 0
Pa3znes S. BeicokoMoJIeRYJIsIDHBIE COeIMHEHUS
5.1 | [Inacrmaccer. Kayayku. 2 1 https://resh.edu.ru/subject/|
Bosnokna esson/6095/start/150823/
Hroro o pasneny 2 1 0
OBILEE koi-Bo 4acos 34 3 2
110 IporpamMme
11 KJIACC
Ne | HaumeHoBaHue pa3ieinoB U KonnuectBo yacos DNeKTpOHHBIE
TEM IIPOTrPaMMBbI (undpossie)
Bcero | Kourpons | Ilpaktuue | oOpazoBarenbHbBIC
HbIE CKHE pecypchl
paboThI paboThl
Pa3znen 1. TeopeTuueckue 0CHOBbI XUMHH
1.1 | CtpoeHue aTOMOB. 3 1 https://resh.edu.ru/sub
[Mepuoauueckuii 3aKoH U ject/lesson/6479/start/
[Meproanueckas cucrema 150989/
XHMHUYECKUX djieMeHToB /. U.
MenneneeB
1.2 | CtpocHue BelecTBa. 4 https://resh.edu.ru/sub

MHoroo0pasue BelecTB

ject/lesson/5911/start/
151053/
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https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/

1.3 | Xumuueckue peakiiuu 6 1 1 https://resh.edu.ru/sub
ject/lesson/4938/start/
151107/
Hroro no pazneny 13 2 1
Pa3znen 2. Heopranmueckasi Xumusi
2.1 | Meramist 6 1 https://resh.edu.ru/sub
ject/lesson/3493/start/
151213/
2.2 | Hemeramibl 9 1 https://resh.edu.ru/sub
ject/lesson/5939/start/
2.3 | CBs13b HCOPraHMYECKUX U 2 1 https://resh.edu.ru/sub
OpPraHMYECKUX BEIIECTB ject/lesson/4960/start/
151374/
Hroro no pazmeny 17 1 2
Paszngen 3. Xumus u :KN3HL
3.1 | Xumus v Ku3Hb 4 https://resh.edu.ru/sub
ject/lesson/5452/start/
150796/
Hroro no pazueny 4 0 0
OBIIEE koi-Bo 4acoB mo 34 3 3
porpamme

YYEBHO-METOJAUYECKOE OBECNIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA 10 KJIACC

* Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B.;
nof penakuueit Jlyauna B.B., OOmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxkunonepHoe obmectBo «M3narensbctBo «IIpocBemnienne

- B.B. Epemun, H.E. Ky3menko, B.W. Tepenun, A.A.Jlpo3nos, B.B. Jlynun Pabouas terpans. 10
KJiacc

METOINYECKHUE MATEPUAJIbBI VIS YUUTEJIA

- B.B. Epemun, H.E. Ky3menko, B.1. Tepenun, A.A.Jlpo3znos, B.B. Jlyaun PaGouas Terpanp.
10 knacc;

- Acanosa JL.U. Tloypounsie pazpabotku. Xumus. 10 kiacc. bazoBslii ypoBeHb. — M.:
«JIpoday, 2020.

- Epemun B.B. Meronndeckoe nocobue k yueOnuky Xumusi. bazosiit yposens. 10 kmacc —
M., «/Ipoday»

- Acanosa JL.U., Epemun B.B. [Toypounsie pa3zpabotku. Xumus. 11 kinacc. ba3oBsliii ypoBeHb.
— M.: «Ipocdar, 2021

- CrnpaBOYHUKH 1O XUMHUH; TOCOOMS 110 MOAroToBKe K EI'D

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
[{udpossie 3aeKTpOHHBIE pecypcesl: https://educont.ru/; https://resh.edu.ru/
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https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA 11 KJIACC

- Xwumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.; moxg
penaxuueii Jlyauna B.B., OOmiecTBO ¢ OrpaHMu4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemnieHuey

- Xwumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., /Ipo3znos A.A., Jlynun
B.B.; nox penakuueii Jlynuna B.B., O61mecTBo ¢ orpaHMu€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AkimonepHoe o6mectBo «M3marensctBo «IIpocsemnieHuey

- B.B. Epemun, H.E. Ky3menxo, B.U. Tepenun, A.A.[lpo3nos, B.B. Jlynun PaGouas
teTpaib. 10 kiace

METOINYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

- B.B. Epemun, H.E. Ky3menxo, B.1. Tepenun, A.A. [lpo3nos, B.B. Jlynun PaGouas
teTpans. 10 kiacce;

- Acanosa JI.U. Iloypounsie pazpadotku. Xumus. 10 kinacc. bazoBerit ypoBeHb. — M..:
«/dpoda», 2020.

- Epemun B.B. Meroaunueckoe nocobue k yueOHuky Xumusi. ba3zoBsiit ypoBens. 10 kiacc
— M., «Ipoda»

- Acanosa JL.W., Epemun B.B. [loypounsie pa3pabotku. Xumus. 11 knace. bazossiit
ypoBeHb. — M.: «/Ipoday, 2021

- CrnpaBOYHMKH TIO XMMHU; TOCOOUS 110 ToAroToBKe K EI'D

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

[udposeie a5ekTpoHHbIE pecypchl: https://educont.ru/; https://resh.edu.ru/
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