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[IporpaMmma Mo XuMHUM Ha YpPOBHE CpeJHEro oO0miero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoii ®enepanumn», TpebOOBaHUN K
pe3yiabTataM OCBOCHHS (elepaabHOil  00pa3oBaTEIbHON MPOTrpaMMBbl
cpeadero oOmero o6pazoBanus (POII COO), mnpencTraBIeHHBIX B
denepanbHOM TOCyAapCcTBEHHOM oOpazoBatenbHoM cTtangapte COO, c
yuétom KoHuenmuu mnpenomaBaHus ydeOHOro mnpeaMera «XuMUs» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, pean3yroniux
OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, W OCHOBHBIX IMOJOKCHHUHN
«Ctpateruu pazButus BocrnutaHusi B Poccuiickoit denepanuu Ha mepuo
1o 2025 roga» (Pacnopsixxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996
- p.)-

OcHOBY TOAXOJOB K pa3pabOTKe TMpPOrpaMMbl MO XUMHHU, K
onpejieNieHnio oOIel cTpaTerud OOy4YeHHWs, BOCIUTAHUS W Pa3BUTHUSA
oOydJaromuxcs CpeAcTBaMH y4eOHoro mpeamera «Xumus» s 10-11
KJIACCOB Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIIENITYyaJIbHBIE MOJIOXKEHUS
dI'OC COO o B3auM0O00YCIIOBICHHOCTH II€JIeH, COIepKaHusl, pe3yJIbTaTOB
oOydeHus ¥ TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, oJIy4aemMoe BBIMTYCKHUKAMU
0011e00pazoBaTeIbHON OpraHU3alNH, SIBISETCS HEOTHEMIIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIIYXHUT 3aBEpIIAIONIMM 3TAloOM peaju3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE KIIOUEBBIX IICHHOCTEH,
MPUCYITUX IEJIOCTHON CUCTEME XMMHYECKOT0 00pa30BaHus. DTH IICHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUSI MUPOBO33PEHHUS H
oOmmielt KyJabTypbl 4YellOBeKa, a TakKe OJKOJOTHMYECKHM O0O0OCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3JIOPOBbIO U NPUPOIHOW cpene. Peamusyercs
XUMHYECKOe O00pa3oBaHHE OOYYaIOIIUXCS HA YPOBHE CPEAHETO OOIIero
oOpa3oBaHUs CpeACTBaMU Y4eOHOTro mpeamera «XHMUs», COJACpPKaHUE H
MIOCTPOCHHE KOTOPOTO OMPEAENICHbl B MPOTPaMME MO XUMHUU C YUYETOM
cnemuUKN HAayKHM XWMHW, €€ 3HAYCHUS B TO3HAHWW TPHUPOABI U B
MaTepuaIbHOW >KU3HM OOIIEeCTBA, a TakKXke C y4éToM OOIMX Leler u
MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeanero oomiero oopasoBanus B Poccuiickoit deneparumu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYIO
polb B COBPEMEHHOM IMBWIM3AIMK, B CO3JaHUM HOBOW  0a3bl



MaTtepuanbHOW KynbTypbl. OHa BHOCHUT CBOM BKJaJg B (OpMHUpPOBaHUE
pPalMOHAILHOTO  HAy4YHOI'O  MBIIUIEHHUS, B  CO3/JaHHE  LIEJIOCTHOIrO
MpeACTaBICHUST 00 OKpPYXalolleM MHpPEe KaK O E€IWHCTBE MNPUPOABl U
YyeJioBeKa, KoTopoe (opMUpyeTCs B XUMHUM Ha OCHOBE IOHHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYJKAIOLIETO MHpPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHUEM BEIECTB, UX CBOWCTBAMHU M BO3MOXHBIMU 00JIACTSIMU
IPUMEHEHUS.

TecHO B3aMMOJICUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMU, XUMUS
cTaja HEOTHEMJIEMOW YacThlO MHUPOBOM KYJIBTYpPbl, HEOOXOJIUMBIM
YCIOBUEM YCIIEIIHOTO TPYyJAa U JKU3HU KaXJIOro ujeHa oOllecTsa.
CoBpeMeHHass XUMHS KaK HayKa CO3UJaTelIbHas, KaK Hayka BBICOKHX
TEXHOJIOTMH HaIlpaBJieHa Ha pelieHre TI00abHBIX MPO0IeM YCTOMUYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHYCCKOW, IMHIIECBOMH,
HKOJIOTMYECKOM 0€301MacHOCTH U OXPAHbI 310POBbS.

B cooTBeTCTBMU ¢ OOIIMMHU LIETISIMU U IPUHIIUIIAMU CPETHETO OOIIETO
oOpaszoBanusa coaepkanue npeamera «Xumus» (10—11 xmacchl, 6a30BbIT
YPOBEHb U3YYCHMUS) OPHUEHTHPOBAHO IPEUMYILIECTBEHHO Ha
OOIIEKYNbTYPHYIO TOJATOTOBKY O0OYyYaroluxcsi, HEOOXOAUMYI0 UM s
BBIPA0OOTKH MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCICITHOTO BKIIOYEHUS B
KU3Hb COIIMYMa, MPOJOJDKEHUsI 00pa30BaHMs B Pa3NUYHBIX 00JIaCTAX, HE
CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraasionuMu npeaMera «XUMUs» SABISIIOTCS 0a30BbIE KYPChI —
«Opranuueckast xumusi» U «O011ass 1 HeopraHU4ecKasi XUMUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKU:
CHUCTEMAa 3HAHUM MO HEOPraHWYECKOW XUMHH (C BKIIOUYECHHEM 3HAHUU U3
oO1ielt XuMUM) U opraHudeckor xumuu. GopMUpoBaHUE JAHHOW CHCTEMBI
3HAHMM TPU  U3YYEHUW TpeAMeTa  O00EeCredYrBacT  BO3MOXKHOCTH
PacCMOTPEHHUs BCETO MHOTO00Opa3us BEIIECTB HA OCHOBE OOIMMX MOHSITHH,
3aKOHOB M TEOPUN XMMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas XuMusi» 1 «O01ast
U HEOpraHwyeckass XuMus» CHOpPMHpPOBAHA B MPOrpaMME MO XWMHH Ha
OCHOBE CHCTEMHOr0 IMOAXOJa K H3YYCHHUI0 Y4YeOHOro Marepuaia u
o0ycJOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUW Ha
OMpEeNIeNIEHHBIX TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHuueckoi
XUMHUU BEIIECTBA pacCMaTPHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpHUU



CTPOCHMSI  OPraHMYECKHX  COCIAMHEHHUM, a TakKke Ha  YypOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIECTBaxX JAIOTCS B Pa3BUTHU — OT
yIJEBOJIOPOJIOB JI0 CIIOXKHBIX OMOJIOTMYECKH aKTUBHBIX coeAuHEHuU. B
Kypce OpraHMYeCKON XUMHUU TMOJYyYaroT pa3BUTHE CHOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHus MEPBOHAYANIBHBIC MPE/ICTABICHUS
O XHMHUYECKOW CBSI3M, KIACCU(UKAIMOHHBIX TMPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOECHHUS, O XUMUUYECKON PEAKIIUU.

[Tog HOBBIM YIJIOM 3peHHS B TpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaETCsl U3YYEHHBIM HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
TEOPETHYECCKUNM MaTepran U (aKTOJOTMYECKUE CBEJICHUSI O BEIIECTBAX U
XUMUYECKOM peaknuu. Tak, B 4YacTHOCTH, B Kypce «OOmas wu
HEOpraHuuecKass XMMUs» OO0yJaronuMcs MPEJOCTaBIsAETCS BO3MOXXHOCTh
OCO3HATh 3HAUYEHUE TEPHOJUYECKOTrO 3aKOHAa C OOIIETECOPETUYECKUX U
METOJIOJIOTHYECKUX TO3ULUN, TIy0X,e MOHATh MCTOPUYECKOE H3MEHEHHE
dbyHKIMI 3TOro 3akoHa — OT o0OoOmamIel 10 OOBICHAIICH U
IIPOTHO3UPYIOLLEH.

Envnas cucremMa 3HaHMM O BaXKHEWIIHMX BELIECTBAX, UX COCTaBeE,
CTPOECHUH, CBOMCTBAX M NMPUMEHECHUH, a TAKXKE O XUMHUYECKUX PEaKLHUIX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUsl JOMOJIHIETCs B Kypcax 10
u 11 xaccoB 2IeMEHTaMU COAEPIKAHUS, UMEIOIIUMU KYJIbTYPOJIOTHYECKH I
U TPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMHM HayKamMH, pPacKpbIBalOT €€ pojb B
MO3HABATEIFHON U MPAKTUYECKOMN JMEATETLHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K TMPOIIECCY TBOpUYECTBA B OOJACTH TEOPUU H
MPAKTUYECKUX  MNPUWIOKECHUN  XUMHH, IIOMOTAlOT  BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOiemax,
CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh HWH(OpMaLMIO U
MPUMEHATH €€ IS MOINOJHEHUS 3HAHWUW, PEIIEHUsS WHTEJJIEKTYyalbHbIX U
AKCIIEPUMEHTAJIBHBIX HCCIIEIOBATEIbCKUX 3ajad. B meinoMm conepkanue
y4eOHOTO mpeaMeTa «XUMUS» JaHHOTO YPOBHS M3yUEHHUS OPUCHTUPOBAHO
Ha (opmupoBaHHe y OOyYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI IS
noHuManusi (Guinocockux wuIe, TaKUX KakK: MaTepUAIbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYECKOro MHupa, OOYCIOBIECHHOCTH CBOWMCTB
BEIIECTB UX COCTABOM M CTPOCHHUEM, MO3HABAEMOCTh IPUPOJHBIX SBICHUMN



MyTEM SKCIIEPUMEHTA U PELICHUs TPOTUBOPEUUM MEXKy HOBBIMU (paKTamMu
Y TEOPETUYECKUMH TPEANOCHIIKAMHA, OCO3HAHUE POJIM XMMHU B PELICHUU
AKOJIOTUYECKUX MPOOJIEM, a TakKe MpoOaeM cOepeKeHUsT YHEPreTUUECKUX
PECYPCOB, ChIPbsI, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPUAIIOB.

B nnane pemieHust 3aad BOCIHUTAHUS, PA3BUTHS U COLMAIA3ALNU
oOydJaromuxcs TMNPUHATBIE MPOTPAaMMON MO XUMHUHU  TOAXOJbI K
ONPEACICHUIO COJICPKAHUSI M TOCTPOEHUS MPEIMETa IMPEAyCMaTPUBAIOT
dbopMupoBaHUE YHUBEPCATBHBIX YUEOHBIX IEHUCTBHUI, MMEIONIUX 0a30BOE
3HAQYCHHUE [IJI1 PAa3IUYHBIX BHUJOB JCSATEILHOCTH: PEIICHHS MpooOieMm,
MOMCKa, aHaau3a u o0paboTku wuHPOpMALUU, HEOOXOIUMBIX JIs
npuoOpeTEeHUsI OTbITa MPAKTUYECKON U MUCCIIEI0BATEILCKOM ACATEILHOCTH,
3aHMMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIero oOpa3oBaHMs, TPHU
ONpENENICHUH  COJIEPKATEIbHON  XapaKTEPUCTUKU LeJIed H3ydeHUus
npeaMeTa HalpaBJICHUEM IMEPBOCTENEHHONM 3HAYMMOCTH TPaAULMOHHO
npu3HaéTcss (OPMUPOBAHUE OCHOB XHMMHYECKOW HAyKW Kak o00Jsactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKON JESATEIbHOCTH YEIOBEKA U
KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYypbl. C METOOUYECKOUN TOUKU
3pEHHUs] TAKOW TMOAXOJ K OIPEACICHHUIO LEJIeH U3y4eHUs MpeaMeTa
SIBJISIETCSL BIIOJIHE OIPAB/IaHHBIM.

CornacHo [JaHHOW TOYKE 3pEHUs] TJABHBIMU UEISIMH H3Yy4YCHUS
npeameTa «XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

e (opMHUpOBaHHE CHUCTEMBl XHMHYECKUX 3HAHUM KaK BaKHCHIICH
COCTaBJISIIOLIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE
KOTOPO# JIeKaT KIIOUYEBBIC MOHATHA, (PyHIAMEHTAIbHbBIC 3aKOHBI U
TEOPUU XUMHH, OCBOCHHE S3bIKA HAayKH, YCBOCHHE U NOHUMAHHUE
CYIIHOCTH  JIOCTYHOHBIX  0000OIIeHUI MHPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C HCTOPUEN MX PA3BUTHUS U CTAHOBJICHUS;

o (OpMHpOBAHWE W Pa3BUTHE TPEACTABICHUI O HAyYHBIX METOJax
MO3HAHMS BEHIECTB W XMMHUYECKHX pPEakKlUil, HEOOXOIUMBIX IJIs
NpUOOPETeHUST YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB H
XUMHYECKUX SIBJICHUWA, MWMEIOIIUX MECTO B NOpPUPOJE, B
MPAKTUYECKOMN U MOBCEHEBHOMW KU3HU;



e Da3BUTHEC YMEHHH W CIHOCOOOB EATECIHLHOCTH, CBS3aHHBIX C
HAOJIFOICHUEM W  OOBSICHEHHEM XUMHUYECKOTO OSKCIEPHMEHTa,
co0JIr0ICHUEM TMpaBuII 0€30MacHOro 0OpalleHusl C BEIECTBAMMU.

Hapsny ¢ aTuM, comepkarenbHas XapaKTEpPUCTHKA IENed W 3aaad
U3YYCHHS TIPEeIMETa B MpOoTrpaMMe 10 XUMHH YTOYHECHA U CKOPPEKTUPOBAaHA
B COOTBETCTBUU C HOBBIMHU INPHUOPUTETAMH B CHCTEME CPEIHETO OOIIETro
oOpa3oBanus. CerojmHs B TMPENoJaBaHUM XWUMHU B OOJBIICH CTENEHU
OTHAéTCA TPEINOYTCHHE MPAKTUYECKOW KOMIIOHCHTE  COJCpKaHUS
oOy4eHus, OpPHUEHTHUPOBAHHOU Ha MOJITOTOBKY BBINTYCKHUKA
001eo0pazoBaTeIbHON OpraHU3aINK, BIAJCIONIEr0 He HA0OpOM 3HAHUH, a
(YHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHSIMU
AKTUBHOTO TMOJyYEHHUs 3HAHUH W MPUMEHCHHS WX B PECAIbHON KU3HH IS
pEIICHMS TPaKTHYCCKUX 3a/1ad.

B ¢BsI3u ¢ 3TUM TpH M3YYCHHH MpeAMeTa «XHUMHUSI» JTOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaAKKE LS U 3a7auH, KaK:

aganTamus o0y4JaromuXcsl K YCIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, GopMUpOBaHNE HHTEIJIEKTYaIbHO PA3BUTOM JTUYHOCTHU, TOTOBOHM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO
IPaMOTHBIX PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y 00y4arOlmMXCS KIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHHUBEPCAIbHOE 3HAYECHHE [JIS1 Pa3IUYHBIX
BUJIOB JCSATEIBHOCTU: PEIIeHUs MPpoOJieM, MOUCKA, aHali3a U 00pabOTKH
uHbopMaIi, HEOOXOAMMBIX MJIsi TPHOOPETCHHs OMbITa ESTEIHHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B IMO3HAHWH XUMHH, & TAKXKE JJIs1 OIEHKH
C TIO3UIIMN YKOJIOTUUECKOW 0E30MaCHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIECCOB HA OPTAHU3M YEIIOBEKa U IPUPOIHYIO CPELyY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HMHTCIUICKTYaJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEN 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO
mpuoOpeTaTh HOBBIC 3HAHWS MO XWMHH B COOTBETCTBUHU C JKU3HCHHBIMU
MOTPEOHOCTSIMH,  WCIOJIb30BaTh  COBPEMEHHBICE  HWH(OpPMAIMOHHBIE
TEXHOJOTUU I TIOWCKAa M aHaln3a y4eOHOW W Hay4YHO-TIOMYJISIPHON
nH(OPMAITUN XUMHUYECKOTO COJIEPIKAHNS,

dbopMUpOBaHUE W pPa3BUTHE y OOYYAIOIIUXCS aCCOIMATUBHOTO H
JIOTUYECKOTO MBIIIICHUS, HAOJTFOIaTeTLHOCTH, coOpaHHOCTH,



AKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBbI, B YAaCTHOCTH, MpHU
IUIAHUPOBAHUU U MTPOBEICHUHN XUMUYECKOT'0 SKCIIEPUMEHTA;

BOCIHUTaHUE Yy oOydarommxcs YOEeXIEHHOCTH B T'YMaHUCTUYECKOH
HaIpPaBJICHHOCTH XWMHH, €€ BaXXHOH pOJIM B PEIICHUH TIJI00ATbHBIX
npobiem paIMOHAIbLHOTO IPUPOAONOIB30BaAHNUSA, HOMOJHEHUS
HSHEPreTUYECKUX PECYPCOB M COXpaHEHHUs MPUPOIHOTO pPaBHOBECHS,
OCO3HAHMS HEOOXOAMMOCTU OEpeKHOTO OTHOILIEHUS K MPUPOJE U CBOEMY
3I0pPOBbIO, a TaK)Xe MPUOOPETEHUS OIbITA MCIOJIb30BAHUS TOJYUYEHHBIX
3HAHUW JJIS TIPUHATHUSI TPAMOTHBIX PEIICHUN B CUTYaIUSX, CBA3aHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yuebHOoM mane cpegHero ooiiero oopazoBaHus MPeaAMET «XUMHUSI»
06a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHoi obnactu «EctecTBeHHO-
Hay4YHBIE MPEMETHI.

OO61iee ynciio YacoB, OTBEACHHBIX JJISl U3yUEHHUsI XUMUH, HA 0a30BOM
ypOBHE cpefiHero ooiiero ooOpa3zoBaHusi, cocTapisieT 68 yacos: B 10 kiacce
— 34 qaca (1 gac B Hegeno), B 11 kimacce — 34 vaca (1 gac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOH XUMUH

[Ipenmer opranuyeckoil XuUMUU: €€ BO3HUKHOBEHHE, DPa3BUTHE H
3Ha4YCHHUE B TMOJYYCHUH HOBBIX BEIIECTB U MAaTEpHUANIOB. Te€Opusi CTpOCHUs
opraHnyeckux coequHeHnii A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKEHHS.
CtpyktypHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHs, U30MEpHS.
XUMHUYECKass CBs3b B OPraHUYECKUX COCIUHCHUSX — OJIMHAPHBIC W
KpaTHBIE CBSI3U.

[IpencraBienne o  KiIaccUPUKAUU  OPraHUYECKUX  BEILECTB.
HomeHknatypa opraHuyeckux COEIMHEHHWH  (cHcTeMaTHdeckas) U
TPUBHUAJIBHBIE  HA3BaHMUS  BAXKHEHIIMX  MPEICTABUTENEH  KJIAcCOB
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE ~ METOJbl ~ M3YYEHHs  BEHIECTB U HX
NpEeBpaIleHN: O03HAKOMIIEHHE ¢ 00pasllaMu OpPraHUYeCKUX BEIIECTB U
MarepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX
BEIIECTB, HAOJIOACHUE U OIMHCAaHHE JIEMOHCTPALIMOHHBIX OIBITOB 10
OPEBPAIICHUIO OPraHMYEeCKUX BEUIECTB IPU HArpeBaHuW (IUJIaBJICHUE,
oOyTJIMBaHUE U TOPCHHE).

YrieBoaopoasl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. MeTaH U 3TaH —
MPOCTEUIINE TIPEICTABUTENN QJIKAaHOB: (U3MYECKHE U XUMHUUYECKHE
CBOMCTBa (peakuuy 3aMEIICHHUS] U TOPEHHUs), HAXOXKICHUE B MPHUPOJE,
MOJIyYE€HUE U PUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psiA. OTUIEH W
OPONUJIEH — TMPOCTEHIINE TMPEACTABUTEIN AalKCHOB: (U3MUYECKHE W
XUMUYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHUS, TaJOTC€HUPOBAHMUS,
TUAPATALMHN, OKUCIICHUS U MOJMMEpPU3aIUH ), TOTYyUYECHUE U MPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 wu  MetmwnOyraaueH-1,3: cTpoeHue,
BAKHEUINIME  XUMHUYECKHME  CBOMCTBa  (peakiusi  MOJUMEpHU3ALIUN).
[TonyyeHne CUHTETUYECKOTO KaydyKa U PE3UHBI.



AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUH PAI.
AUETWIEH — NPOCTEUIINI TNPEICTaBUTENDL AJIKUHOB: COCTaB, CTPOCHUE,
¢usznueckre U  XUMHYECKME CBOWMCTBAa (peakuuu TUAPUPOBAHUS,
raJIOreHUPOBaHUs, TUAPATALIUHU, TOPEHHUS]), TOTyYEHUE U IPUMEHEHHUE.

Apensbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE
CBOICTBa (peaklUuUM TaJlOTEHUPOBAHUS W HUTPOBAHUS), MOIYYCHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Quauueckue u XumuieckKue
ceolicmea (peakyuu 2ano2eHupo8aHusi U HUMPOBAHUs), NOTYYeHUue U
npumeneHue. TOKCUYHOCTH apeHOB. ['eHeTHueckass CBsSI3b  MEXIY
yIJ€BOA0POIaMHU, IPUHAAJICKAITUME K Pa3TUYHBIM KIJIACCAM.

[IpupogHbie UCTOYHUKH  yriaeBOAOpPONOB. [lpupomnbiii raz
nomytHele HedTsHble Ta3pl. HepTh u €€ mnpoucxoxnenue. CrocoObl
nepepadoTKu HeTHU: NEeperoHkKa, KPEKHUHT (TepMuYeCKUd,
KataauTudeckuit), mnuponus. IlpogykTel mnepepaboTku HePTH, HX
IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yrosib U IpOayKThI
ero nepepadoTKH.

OKCHEpUMEHTAJIBHBIE ~ METOJAbl ~ M3y4YeHUs  BEHIECTB MU HX
IpEeBpallleHNii: O3HAKOMJIEHHME C 00pa3llaMM IUIacTMacc, KaydyyKoB U
pe3unsbl, komwekuuu «Hedts» u «Yroaws», MOAETMPOBAHUE MOJEKYII
yIJI€BOAOPOJIOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKON
paboThl: MOJyUYEHHUE FTUIIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérunle 3a1aun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM IMPOIYKTA PEAKIMH 10 U3BECTHBIM
macce, O0BEMY, KOJMYECTBY OIHOTO M3 HCXOAHBIX BEIIECTB WIIU
MPOAYKTOB PEAKIIUN ).

Kuciaopoacoaep:xamnue oOprannyecKue coeiMHeHUst

IIpenenbHblE OJHOATOMHBIE CIIUPTHL. METAaHOJI M 3TaHON: CTPOCHHUE,
¢usnyeckne U XUMUYECKHUE CBOMCTBA (peakluu ¢ aKTUBHBIMH METaJlJIaMH,
raJIOr€HOBOJIOPO/IAMH, TOPEHUE), TpUMEHEHUE. BoIOpOAHBIE CBSA3M MEKIY
MOJIEKYJJaMHA cIUpTOB. /[leficTBMEe MeTaHONa M 3TaHOJA HAa OpraHU3M
YeJIoBeKa.

MHOroaToMHbI€ CHUPTHI. OTWICHIJUKOIb M T[JIULEPUH: CTPOCHHE,
(u3nueckre M XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMHU




MeTaJlJlaMy, KaUeCTBEHHAs peaKilvsl Ha MHOTOATOMHBIE CIUPTHI). [elicTBue
Ha OpraHu3M uejoBeka. [I[pumMeHeHre riaunepruHa u STUICHTIIMKOIIS.

deHoJT: CTPOCHUE MOJEKYJbI, (PU3nUecKue U XMMHUYECKHUE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruabl U Kemonsvl. DoOpMaANbAETU, alETATIbIETU]l: CTPOCHHUE,
dbuzudyeckue M XMMHYECKHE CBOMCTBAa (peakiMU  OKHUCJICHUS W
BOCCTaHOBJICHHUSI, KAYECTBEHHBIC PEAKIIMH ), TOTYUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPE/IC/IbHBIE KAaPOOHOBBIE KUCIOTH. MypaBbuHAs U
YKCYCHasl KHCJIOTHI: CTpO€HUE, (PU3MUYECKHEe M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, oOOmIMEe i1 KjIacca KHUCIOT, peakuus dSTepUPUKALNH),
noysiydeHue u npumeHeHue. CreapuHOBass M OJEHWHOBAsl KHUCJIOTHI Kak
PEACTAaBUTEN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBUE.

CrnoxHbie 2pUpbl KaK TPOU3BOJIHBIE KApOOHOBLIX KUCIOT. [ maponus
cnoxHbiX d3pupos. Kupsl. T'maponu3 sxupoB. IIpuMeHeHue KHUPOB.
buonornueckas poib )KUPOB.

VYrneBoasl: cocTaB, KiaccuuKalus YrieBoJoB (MOHO-, AH- W
nonucaxapujipl). [mroko3a — mpocTelmnii MOHOCaxapui: OCOOEHHOCTH
CTpOEHHUSI  MOJEKyJbl, (uU3NUECKHe U  XUMHYECKHE  CBOMNCTBA
(B3aumogeiicteue ¢ rugapokcuaom wmeau(ll), okucieHne amMuadHBIM
pacTtBopoMm okcunaa cepebpa(l), BoccraHOBICHHE, OpOXKEHHE TIIIOKO3bI),
HaX0XJCHHE B MIPUPOE, TPUMEHEHUE, Onoorndeckas poyib. @OTOCUHTES.
@pyKTO3a KaK U30MEP IITFOKO3BI.

KpaxmMan wu wnemitrono3a kak mnpupogHble mnoiumepbl. CTpoeHue
KpaxMajia U LeJUTr0103bl. PU3ndecKkre 1 XMMUYECKHEe CBOMCTBA Kpaxmasa
(ruponn3, KauecTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIbHBIE ~ METOJIBl ~ W3Y4YEHHs]  BEUIECTB U HX
MIpEBPALCHUN: MPOBEJICHUE, HaOII0IeHHE u OMHUCaHue
JEMOHCTPALMOHHBIX OMNBITOB: FOPEHUE CIUPTOB, KAUECTBEHHBIE pPEaKIUU
OJTHOATOMHBIX CHUPTOB (OKHcIeHWe dTtaHoia okcuaom Mmemu(ll)),
MHOTOATOMHBIX CHHPTOB (B3aMMOJIEMCTBUE TIULEPUHA C THAPOKCUIAOM
menu(ll)), anpnerunoB (OKHCIEHHME aMMHA4YHBIM PAcTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom meau(ll), B3aumoneiicTBue kpaxmaia ¢ HOJIOM),
MPOBEJCHNUE TMPAKTUYECKOW palbOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.



Pacu€rHbie 3anaum.

Bbrunciienust mo ypaBHEHUI0 XUMMUYECKOM peakuuu (Macchl, 00bEéMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTA PEAKLUUU MO MU3BECTHBIM
Macce, 00BEMY, KOJMYECTBY OJHOIO U3 MCXOAHBIX BEIIECTB WIH
MPOYKTOB PEAKIUN ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCIIOTBI KakK aM@oTepHble OpPraHUYECKUE COCIMHEHHS.
duznyeckue M XUMHUYECKHME CBOWCTBA aMHUHOKHUCIOT (HAa THpUMepe
rIMiKHa). buonorudeckoe 3HaueHre aMUHOKHUCIOT. [lenTuabl.

benku kak NOpUpPOAHBIE  BBICOKOMOJIEKYJIAPHBIE  COEIUHEHUS.
[lepBuyHas, BTOpMYHAsT W TpPETUYHAs CTPYKTypa O€nKoB. XHUMUYECKHE
CBOICTBa OEJKOB: THUIPONU3, ACHATypalus, KaueCTBEHHbIC pEaKIMU Ha
OeJIKH.

OKCIIEpUMEHTAJIBHBIE ~ METOJbl ~ M3YYEHHs  BEHIECTB U HUX
NpeBpalleHnii: HaOMIOACHNE M OMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypaius OeJIKOB MPU HarpeBaHUU, IIBETHBIE pEaKIIMK OETIKOB.

BricokomoJiekyJIsIpHbIEe COeIUHEHUSA

OCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEIMHEHUN:
MOHOMEp, TIOJIMMEp, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEpPU3ALINH,
cpenHsisi  MoyiekyisipHas ~— macca.  OCHOBHbIE ~ METOABI  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCMHECHUN — MOJIMMEPU3aLUs 151
IIOJIMKOHICHCALIHSL.

OKCIEpUMEHTAJIbHBIE ~ METOJIbl ~ M3YYEHHsS]  BEIIECTB M HUX
NpEeBpAICHU: 03HAKOMJICHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus mMexXnpenMeTHbIX CBS3€UH NPU U3YYEHUH OPTraHUYECKOUN
xumuu B 10 Kiacce oCylIecTBIs€TCS Yepe3 HCIOJIb30BAaHUE KaK OOLIMX
€CTECTBECHHO-HAYYHBIX [OHATUM, TaK W  IOHATHH,  SBISIOLIUXCS
CUCTEMHBIMHU I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT O IUKJIA.

OOmiue ecTecTBEHHO-HAYYHBIC TMOHSTHS: SBICHHE, HAYYHBIH (aKT,
TUIOTE3a,  3aKOH,  TEOpus,  AaHalIW3, CHHTE3, KJIaccHupuKauus,
NEePUOJNYHOCTD, HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.



®dusnka: maTepusi, 3HEpPrusi, macca, aToM, O3JIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE
BEIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEUIECTB B
opranuzme, (GOTOCHHTE3, OHOJOTMYECKHM AaKTUBHBIE BeliecTBa (Oenkwu,
yTIAE€BO/bL, )KUPbI, PEPMEHTBHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKOMAaeMbIe,
TOITNBO, PECYPCHI.

TexHonorus: nuieBbie NPOAYKThI, OCHOBBI PallMOHATBHOTO MUTAHUS,
MOIOIINE CpEJCTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE MpernapaThl,
MaTepHUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUN 3JIEMEHT. ATOM. Sapo aTtoma, M30TOMbI. DJIEKTPOHHAS
000j10UKa. DHEPreTUYeCKUe ypOBHH, MOTYPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d- smemenThl. OCOOEHHOCTH paclpeaeICHUs DIEKTPOHOB 0 OPOUTAIISIM
B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TMEPHUOJIOB. DJIEKTPOHHAA
KOH(UTYypaIys aTOMOB.

[lepuonnueckuit 3akoH u llepuomuueckas cucremMa XUMHYECKHUX
sanementoB JI. W. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U
[Tepuoguueckoit cuctembl xumuudeckux siaemeHtoB [[. M. MennaeneeBa c
COBPEMEHHON TEOpueld CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX
BEIIIECTB IO I'pylIaM M NepuojiaM. 3HaUY€HHE MEPUOJIMYECKOr0 3aKOHA B
pPa3BUTHUH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKas CBS3b. BUIBI XHUMHYECKOUN CBSI3U
(KOBaJICHTHAsl HEMOJSpHAs MW TOJSIpHAs, HMOHHAsA, MeETa/uIM4ecKas).
MexaHu3mbl 00pa30BaHusl KOBAJIEHTHON XUMUYECKOW CBSI3M (OOMEHHBIN U
JIOHOPHO-AKIICNITOPHBIH ). Bonoponnas CBSI3b. BaneHtHOCTS.
DIJIEKTPOOTPUIIATENBHOCTh. (CTeneHb OKUCICHUsA. VOHBI: KaTHOHBI H
AHHOHBI.



BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOW PEIIETKH.

[TonaTne o0 pAucCHepcHBIX cucTemMax. VICTUHHBIE W KOJJIOUIHBIE
pactBOpbl. MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudpuxanus Heopranmdeckux coeauHenuit. Homenknatypa
HEOPraHWYECKUX BEIIECTB. ['eHeTHUECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumunueckas peakuus. Kiaccudukanus XUMHAYECKHMX pEaklvil B
HEOPraHWYECKOM W OPraHMYeCcKOM XUMHUM. 3aKOH COXPAHEHUS MAaCChl
BEILIECTB, 3aKOH COXPAHEHMS W TMPEBPAIICHUS] SHEPTUU MPU XUMHYECKUX
peaKusiX.

CkopocTh peakiiuu, €€ 3aBHCUMOCTh OT pa3IMYHbIX (HaKTOPOB.
OO6paTtumble peakiuu. XuMu4eckoe paBHoBecue. MakTopsbl, BAUAIONIUNE Ha
COCTOSIHUE XUMHUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

DIIEKTPOTUTHYECKAS JTIUCCOLNALIHS. CunbHbIE 151 cnadbie
anekTponuThl. Cpella BOJHBIX PAacTBOPOB BEUIESCTB: KUCIAs, HEUTpaabHas,
IEJI0YHAas.

OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEpUMEHTAIbHbIE ~ METOABl ~ M3YYEHUS  BEHIECTB U X
npeBpamieHuii:  aemMoHcTparus —Tabmmn  «llepuogmdeckas  cucTema
xumuueckux asneMeHtoB . M. MenneneeBay, uU3ydeHHE MOJENEN
KPUCTAJUTMYECKUX PEIIETOK, HAOJI0ICHUE U OTTMCAHNE IEMOHCTPAIIMOHHBIX
u J1abOpaTOPHBIX ONBITOB (Pa3IOKCHHE TMEPOKCHAA BOJOpPOJIa B
NPUCYTCTBUU KATaJW3aTOpa, OMPEACICHUE CPEAbl PaCTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCAJIBLHOTO HWHIWKATOpPA, PEaKIMd HOHHOTO OOMEHA),
MPOBEJICHNE MPAKTUUECKOW paboThl «BnusHHE pa3audyHbIX (aKTOpOB Ha
CKOpPOCTh XUMUYECKON PEAKLIUN.

Pacuérnnie 3anaun.

Pacuétel mo ypaBHEHHSIM XUMHYECKHX pEaKIUid, B TOM YHUCIIEC
TEPMOXUMHYECKHAE PACUETHI, pPACUYETHI C HCIIOJb30BAHUEM ITOHSTHS
«MaccoBas J10Js BEIIECTBaY.

Heopranuuyeckasi xumMmusi

Hemeramnel. Tlonoxenune HemetaiioB B Ileproamueckon cucreme
xumMudecknx saeMeHToB J[. M. MenpaeneeBa m OCOOCHHOCTH CTPOECHHUS



aToMoB. PU3MYECKHE CBOWCTBA HEMETANIOB. AJUIOTPONUSI HEMETAJUIOB (Ha
npuMepe Kuciopoaa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpHI,
azora, Qocdopa, yrieposa U KpEeMHHUSI) MU UX COCAMHEHUU (OKCHUIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSIUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Meramnel.  Ilonoxenne werammoB B Ilepuonnyeckon cucreme
xumuyeckux snemeHToB J[. M. MenneneeBa. OcoOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue pu3ndecKue CBOMCTBA
MeTaiuioB. CIjlaBbl METAJUIOB. DJIEKTPOXUMHYECKUN DSl HANPSKEHUM
METaJIOB.

XUMHUYECKUE CBOMCTBAa BaXXHEHIIMX METAUIOB (HATpUM, KaJuM,
KaJblIUM, MAarHui, aJlOMUHUN, IIMHK, XpOM, IKEJIe30, MeAb) U UuX
COEIMHEHUH.

OO6mue crnocoObl MoJy4eHus: MeTauioB. [IpuMeHeHue MeTalioB B
OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE ~ METOABl ~ M3YYE€HUS  BEUIECTB U X
mpeBpalieHuii: u3ydeHrne KOJUIeKIMH «MeTalibl W CIUIaBbl», 00pas3IoB
HEMETAJIJIOB, PCIICHHE SKCIICPUMEHTANBHBIX 3a7a4, HaOJI0JICHUE |
OMHCaHNe JJEMOHCTPAIIMOHHBIX U JJAOOPAaTOPHBIX OMBITOB (B3aUMOCHCTBHE
TUJIPOKCHIA aTIOMUHUS C PAaCTBOPaAMM KHUCJIOT U IEJI0YEH, KaueCTBEHHBIC
peaKui Ha KAaTHOHBI METAJLJIOB).

Pacuérurnle 3amaun.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYacTBYIOIIUX B
peakinuu BEIIECTB, pacdy€Thl Macchl (00bEMa, KONMMYECTBAa BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIIA OJTHO U3 BEIIECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponp xuMum B oOecniedyeHUH 3KOJIOTUYECKOM, SHEPreTUYECKON WU
MUIIEBON O0€30MacHOCTH, Pa3BUTHU MeAulMHBL. [loHATHE O Hay4dHBIX
METOJAaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO
MOJTYYCHUSI BaXKHEUIIIMX BEIIECTB.

YenoBek B MUpE BENIECTB U MAaTEPHUATIOB: BAKHEUIIIME CTPOUTEIbHBIE
MaTepUayibl, KOHCTPYKIIHUOHHBIE MaTepHajbl, KPackH, CTEKJIO, KepaMHKa,



MaTtepuanabl 4 SJICKTPOHUKH, HAHOMATepuasbl, OpPraHUYECKHE U
MUHEpAJIbHbIE YA0OPEHUS.

XumMussT W 300pPOBbE  UEJIOBEKA:  MpaBWIa  HCIOJIb30BaHUS
JIEKapCTBEHHBIX MpenapaToB, MpaBuia O€30MaCHOrO HCMOIb30BaAHUS
npenapaToB OLITOBOM XUMHH B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBsSI3eM NpH U3YYeHUU OOIed u
HEOpraHmyeckol xumMum B 11  Kimacce  OCyIIECTBISIETCA — uepe3
UCIIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TOHSATUN, TaK U
NOHATHM, SIBIAIOMIMUXCS CUCTEMHBIMHU JUISl OTHACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO6mue ecTeCTBEHHO-HAyUYHbIE TOHSATHS: HAY4YHBIH (hakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajau3, CHHTE3, KiIacCUPUKAIUs, TEPUOJIUIHOCTb,
Ha0JII0/IeHNe, SKCTIEPUMEHT, MOJIETMPOBAHIE, U3MEPEHHE, SIBJICHHE.

®dusuka: Marepus, DSHEPIrUs, Macca, aroM, OJJIEKTPOH, MPOTOH,
HEUTPOH, HWOH, W30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUECKUU
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa,
du3znyueckre BeIMYMHBI U €IMHULIBI UX U3MEPEHHS], CKOPOCTb.

buonorusi: kneTka, opranmsM, SKocucTtema, Ouocdepa, Makpo- u
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: mMuHEpanbl, TOpHbIE MOPOJIBI, TMOJE3HbIE HCKOMAeMbIE,
TOILJIMBO, PECYPCHL.

TexHonorusi:  XMMHUYECKass  MPOMBILUIEHHOCTb,  METaJUIyprusl,
MPOU3BOACTBO  CTPOUTEIBHBIX  MATEPHUAJTIOB,  CEIBCKOXO35UCTBEHHOE
MPOU3BOACTBO,  IMHIIEBAasi  MHPOMBILLIEHHOCTb, dbapmaneBTHYECKAS
MIPOMBILUIEHHOCTb, IIPOU3BOICTBO KOCMETUYECKHUX IIPEINapaTos,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHUaos, 3JIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110
XM HA BA30BOM VYPOBHE CPEIHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3ylbTaTaM OCBOCHHS
00y4JaromuMHCs TIPOrpaMM CpeaHEro o01ero oopa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HaydHOo-meToquueckoil OCHOBOM Jist
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrPaMM CPEIHETO
o01iero oOpa3oBaHusl SABJSIETCS CUCTEMHO-ACSATEIbHOCTHBIN TTOIXO.

B cootBeTcTBMM € CHUCTEMHO-ACSTEIBHOCTHBIM MOJIXOJAOM B
CTPYKTYpE JIUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeaMeTa «XHUMHsS» Ha
YpPOBHE CpeIHEro o0mero oOpa3oBaHUsI BBIICICHBI  CIEAYIONINE
COCTaBJISOLINE:

OCO3HaHHUE 00yJarOImMUMHUCS POCCUNCKOM TPaXKIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOONPEIEIICHUIO;

HaJIMYMe MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN JIMYHOCTH Ha
OCHOBE KJIFOYEBBIX IICHHOCTEH W MCTOPHUUYECKUX TPAJUIMK 0a30BOM HAYKHU
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B
CBOEH JIESITEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMHU
[IEJIOCTHOM CHUCTEME XUMUYECKOT0 00pa30BaHUS;

HaJIMYME MPaBOCO3HAHUS AKOJIOTHYECKON KYJIbTYPhl M CIIOCOOHOCTH
CTaBUTh LIEJIK U CTPOUTH KU3HECHHBIE TIJIAHBI.

JImyHOCTHBIE  pe3ysNbTAaTBl  OCBOCHMS  Ipeamera  «XUMUs»
JIOCTUTAIOTCS B €IMHCTBE y4eOHOW W BOCTHMTATEIBHOHN JESITEIBHOCTH B
COOTBETCTBUM C TyMAaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, JyXOBHO-
HPAaBCTBEHHBIMH LEHHOCTAMU W HJICAIAMU POCCHUUCKOTIO T'PaXJaHCKOIO
oOImecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH W TPABWIAMHU TTOBEICHUSA,
CIOCOOCTBYIOIIMMH ~ TPOIIECCaM  CaMOIO3HAHMS, CaMOpa3BUTHUS U
HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH OO0 y4aIOIIUXCS.

JIMyHOCTHBIE PE3yNbTATBI OCBOCHHS NMpPEAMETa «XUMHUS» OTPAKAIOT
c(hopMHUPOBAaHHOCTH ONbITa  IIO3HABATEJILHOM U TPAKTHYECKOU



JESATENbHOCTH OOyYaroUMxcsl MO pealu3aludyd NPUHATBIX B O0OIIECTBE
LIEHHOCTEM, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS .

OCO3HAHMS OO0Yy4alolMMHUCA CBOMX KOHCTUTYUMOHHBIX TMpaB U
0053aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPAJIKY;

NPE/ICTABIIEHUSI O COLIMAIBHBIX HOPMAaX M MpaBUjIaX MEXIMYHOCTHBIX
OTHOIIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESITENIbHOCTH MPU CO3[aHUU
y4eOHBIX TPOEKTOB, pPEIIEHUH YYEOHBbIX M TIIO3HABATENIbHBIX 3ajady,
BBIMOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTUBBI, HAMEPEHUS, JTOTUKY U
apryMeHThl ~JIpPYruX TpU  aHAIM3€ pa3jM4HbIX BUJOB  y4eOHOM
NEeSITEeNbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHHUA

LHEHHOCTHOTO OTHOILLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUS K TPOIECCYy TBOpUECTBA B 00JIaCTU TEOPUU H
NPaKTUYECKOTO MPUMEHEHHS] XMMHUHU, OCO3HAaHMSI TOrO, YTO JIOCTHUKECHHS
HAyKd €CTh pe3ylbTaT JUIMTEIbHBIX HAOMIOJEHUN, KPOMOTIMBBIX
AKCHEPUMEHTAIBHBIX IOUCKOB, TOCTOSSHHOI'O TPYAa YYEHBIX U NPAKTUKOB;

MHTEpECa U MO3HABATEIIbHBIX MOTUBOB B IMOJYYEHUH U MOCIEYIOLIEM
aHanu3e MHQPOpPMAIMM O TEPEJOBBIX JIOCTHKCHHUSIX COBPEMEHHOMU
OTCUYECTBCHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallMd, CBSI3aHHBIE C XUMHUYECKUMU
ABJIICHUSAMM, W NPUHUMATh OCO3HAHHBIE PEIICHMS, OPHEHTHUPYSICh Ha
MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE TIOBEACHHUE M TIOCTYIKH CBOMX
TOBapUILEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE
MOCJIEICTBUN ITUX MOCTYIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

MOHUMAaHUsl LIEHHOCTEH 3J0pOBOro M 0e30MacHOro odpasa KU3HH,
HEOOXOMMOCTH  OTBETCTBEHHOI'O  OTHOIIEHHS K  COOCTBEHHOMY
(pU3HYECKOMY U IICUXUYECKOMY 3J0POBBIO;



coOroIeHus MpaBuil 0€30MacHOro 0OpalIeHus ¢ BEUIECTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHUSI IIEHHOCTU TPABUI WHIWBUAYAIBHOTO W KOJJIEKTUBHOT'O
0e301acHOro0 MOBEACHUS B CUTYALMSX, YIPOXKAIOUIUX 3I0POBbI0 U KU3HU
JIIOAeH;

OCO3HAHUS TIOCJICACTBUHA WM  HENPHUATHS  BPEIHBIX  IPUBBIYCK
(ynoTpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIEA0BATENbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPUYECKOM W JpPYrux BUIAX
NEeSITEbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YaCTHE B PEIICHUM MPaKTUYECKUX 3aaad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3yUeHHUI0 TIpodeccuil pa3nuuHoro poaa,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K Tpyady, JIOOAM TpyAda M pe3yibTaTaM TpPYIOBOM
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAMBUAYATHHON TPaeKTOPHUH
oOpazoBanus, Oynaymed npodeccud U pean3allid  COOCTBEHHBIX
KU3HEHHBIX TUJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTRa;

6) 3K0J10rNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKH I1€JIeCO00pa3HOr0 OTHOIIEHUS K TpUpOAe, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMUIIE;

NOHUMAaHUS TJIOOAJTBHOTO XapakKTepa JKOJOTHYECKUX MpoOieM,
BIUSHUSA SKOHOMMYECKMX IIPOLECCOB Ha COCTOSHHME NPUPOAHONW H
COLMAJIBHOM CPENbI;

OCO3HAHHUS HEOOXOIMMOCTH UCMOJIb30BAHUS TOCTHKEHUM XUMUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATHSA JIEHUCTBUM, MPUHOCSIINX BPEJ OKPYKAIOIIEH
OPUPOAHOW  Cpele, YMEHHS  MPOTHO3UPOBATH  HEOIArONMPUSTHHIC
AKOJIOTUYECKUE  TIOCIENCTBUS  NPEANPUHUMAEMbIX  JIEUCTBUA U
MpEeAOTBPAIATh UX;

HaJu4usl Pa3BUTOTO SKOJOTMYECKOTO MBIILUICHUS, 3KOJIOTHYECKOU
KYJbTYpbl, ONIbITA AESATEIbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH, YMEHUS



PYKOBOJICTBOBAThCSI HMMH B TO3HABAaTEIbHOM, KOMMYHHKATHUBHON U
COIMATILHOM TPaKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTUBOCTOSATH
uaeos0orun xemodpoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKU;

NOHUMAaHUs CHeU(PUKY XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN  PAlIMOHAIIBHOTO  HAYYHOTO  MBINUJIEHUS, CO3JaHUU
IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpYXalolleM MHpPE KakK O €IUHCTBE
OPUPOJBI U YEJOBEKa, B TO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny nNpooJieM CoOXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHU JJISI COBPEMEHHOM
IIUBWIN3AIIUN: B €€ TYMaHUCTUYECKOW HAMPaBICHHOCTH W BaXKHOU POJIK B
CO3JJaHUM HOBOHM 0a3bl MaTepUAIBHOM KYJIbTYpPhI, PEIICHUU TJIO0ATBHBIX
npoOyieM  yCTOWYMBOTO  pa3BUTHSL  4YeJOBeYeCTBA —  CHIPHEBOM,
AHEPreTUYECKOM, MUILEBOH M HKOJIOTHYECKON O€30MacHOCTU, B Pa3BUTHUH
MEIUIMHBI, 00ECIEYEHUU YCJIOBHHM YCHENIHOTO0 TPpyJda M HSKOJIOTHYECKU
KOM(MOPTHOM KU3HU KAKJOTO 4jieHa 00IEecTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, MCIOJB3yeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIA aHajdn3a U OOBSICHEHUS SBICHUU
OKPY’KaIOUIEro MUpa U MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS AeNaTh
000CHOBaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAayYHBIX (PAKTOB U HMMEIOIIMXCS
JAHHBIX C LIEJIbIO MTOJIYYEHHUSsI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIB30BaTh XUMHUYECKUE 3HAHHS
IUTS1 pelieHus TpoOJIeM B pEANIbHBIX )KM3HEHHBIX CUTYalUsX;

MHTEpeCa K MO3HAHUIO U UCCIIEN0BATEIbCKON NS TEIbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHUIO W
caM0oOOpa30BaHUIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUHU MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

UHTEpeCa K OCOOEHHOCTAM TpyAa B  pas3duyHbIX cdepax
poecCHOHaNbHOM NESITETEHOCTH.
METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHHSI y4eOHOro MpeaMera
«XuUMUs» Ha YPOBHE CPEAHEr0 0OIIETO 00pa30BaHUs BKIIOYAOT:



3HauUMMbIE IS (DOPMUPOBAHMSI MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXMpPEIMETHbIE)  OOIIEHAYYHbIE  TOHSTHS,
OTpaXKarIlue IeJOCTHOCTh HAy4YHOW KapTUHBI MHpa U crenuduky
METOJIOB TO3HAHUs, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DJHEPrus, SBICHHE, TMPOIECC, CHUCTeMa, Hay4dyHbId (DaKT,
NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHuE,
HaOJII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

yYHUBEpCaJIbHbIE y4ueOHbIC TEeUCTBHS (mo3HaBaTeNbHEIE,
KOMMYHHUKATUBHBIC, PETYJSTUBHBIC), oOecreyuBaroniue QopMUpOBaHUE
(GYyHKIIMOHAJIBHOW ~ TPAaMOTHOCTH W COIMAJbHOM  KOMIIETEHIIUU
oOydJarommxcs;

CIOCOOHOCTH oOyyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PECHUECKHE 3HAHUS W YHUBEPCAJIbHbBIC
ydeOHbIe IEWCTBUS B MIO3HABATEIILHOM U COIIMAIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE pEe3yJIbTaThI OTPAXKAIOT OBJIJICHUE
YHUBEPCAJIbHBIMU YYCOHBIMHM IT03HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJISITUBHBIMU JIECTBUSIMH.

OBiajieHHe YHUBEPCAJIBHBIMH Y4YeOHBIMH TO3HABATEJIbHBIMH
NeCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEILHO (POPMYIMpPOBaTh M aKTyaJU3UPOBATh MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeAesATh 1IeJU AEATCILHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUHU UX
JOCTHIKEHHSI, COOTHOCHUTH PE3YyJIbTaThl JEATEIBHOCTU C ITOCTABJICHHBIMHU
LEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUW MPUEMBI  JIOTUYECKOTO
MBIIIJICHHUS — BBIJETATh XapaKTepHbIE MPU3HAKHY MOHITUNA U yCTaHABIUBATh
WX B3aMMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIME TIOHATHUSA IS
00BSICHEHUS OTACIBHBIX (PAKTOB U SIBIICHUH;

BBIOMPATh OCHOBAaHMS W KPUTEPUHU IS KIACCH(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh MPUUYUMHHO-CJEICTBEHHBIC CBA3U MEXKIY MU3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, 1€TYKTUBHBIE, 110
aHAJIOTUM),  BBISBISATH  3aKOHOMEPHOCTH U MPOTUBOpEUMs B
paccMaTpUBaEMBbIX SIBJICHUAX, (POPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

OPUMEHATh B TIPOIlECCE TMO3HAHUS, MCIOJb3YEMbIE B XUMUHU
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENM, MpeoOpa3oBhIBaTh MOJEIbHBIE
NpEeACTaBICHUS — XUMHUYECKUM 3HAK (CHUMBOJI) 3JIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHUE XMMHYECKOW peakiud — MPU PEIICHUH YYEOHBIX
MO3HABATEILHBIX U MPAKTUYECKUX 33jJad, MPUMEHITh Ha3BaHHBIC
MOJICJIbHBIC TPEJCTABICHUS [IJI1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAaMH METOJOB HAYYHOTO IIO3HAHUS BEHIECTB W
XUMUYECKUX PEaKIUi;

dbopmynupoBaTh II€IM W 3aJa4d  HCCIEIOBAaHMS, WCIOIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO C(OPMYJIHPOBAHHBIE BONPOCHl B
KayecTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (POPMUPOBAHUS THIIOTE3bI
0 MPOBEPKE MPABMIHLHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

BJI/IETh HaBBIKAMHM CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 3a
XOJIOM TpOIecca, CaMOCTOATENBHO MPOTHO3UPOBATH €r0 Pe3yIbTar,
dbopmynupoBaTh OO0OOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTATOB  HCCIEIAOBAHMS, COCTaBISATH OOOCHOBaHHBIM OTY4ET O
poJieJlaHHON padoTe;

npUOOPETATh OMBIT YYEHUYECKON HCCIEI0BATEIBLCKOW U MPOSKTHOMN
NEeATENbHOCTH, MPOSIBIATH CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIICHHUsS NPaKTUYECKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHbIX METOI0B MO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3TUYHBIX MCTOYHMKAX WHPOpManuu (HaydHO-
MONYJISIpHAsT ~ JINTEpaTypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHbIC
nocoOust, pecypcsl UHTEepHETa), aHATU3UPOBATh HHPOPMAIIHIO PA3THIHBIX
BUJIOB ¥ (DOpPM TpeCTaBICHUS, KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTH
Y HETIPOTUBOPEUYUBOCTD;



(GopMynHpoOBaTh 3ampoChl M NPUMEHATh DPA3IUYHbIE METOJBI MpPHU
MOUCKe U 0TOOpe MHpOpMAIUU, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YYCOHBIX
3a71a4 ONPEAECIEHHOTO TUIIA;

npuoOpeTaTh OIIBIT HCIIOJIb30BaHHUS MH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3ITHYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAJIbHYIO (OpMY TpeACTaBICHUS
uHpopmanuu (CXeMbl, TpauKu, IUarpaMMmbl, TaOJHIbl, PUCYHKH U
JpyTHe);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KAaueCTBE CpEACTBAa Ipu padboTe ¢
XUMHYECKOW MH(pOpMaILIMe: TPUMEHATh MEXIpeaMeTHbIE (pusndyeckue u
MaTEMaTUYEeCKUE) 3HAKK W  CHUMBOJBI, (GOpMynbl, abOpeBHATYPHI,
HOMEHKJIATypy;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE
CpelICTBA HAIJISITHOCTH.

Osgianenue YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMH
NEeUCTBUAMM:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMBI B X0JI€ JUAJIOra
W/WIN  JUCKYCCHUHM, BBICKAa3blBaThb  HUJeH, (HOpMyIHpoBaTb  CBOU
HpEeUI0KEHNUS. OTHOCUTENIBHO BBIITOJIHEHUS MTPEIIOKEHHON 3a/1auH;

BBICTYIaTh ~ C  MPE3CHTalUel  pe3yibTaToOB  IO3HABATEIbHOMN
JESITEeIbHOCTH, IOJIYy4EHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO
CBEPCTHUKAMHM  IPU  BBIIOJHEHUM  XUMHYECKOIO  HKCIEPHUMEHTA,
HNPaKTUYECKON pabOThl MO UCCIIEOBAHUIO CBOWMCTB HM3y4YaeMbIX BEILECTB,
peanu3anuu  y4eOHOTO TpoekTa U (GOpMyIUpOBaTh BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHBIX MCCIECIOBAaHUM ITyTEM COTJIACOBAHUS IMO3HUIIMM
B X0/i€ 00CYX/1eHUsI 1 0OMEHa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMH AeHCTBUSIMM:

CaMOCTOSITEIILHO IUIAHUPOBATH U OCYULIECTBJISATh CBOIO
MIO3HABATEIBHYIO JIESATENIBHOCTh, OHpeAesnsss €€ Lead W 3aJ]ayd,
KOHTPOJIUPOBaTh H MO Mepe HEOOXOAMMOCTH  KOPPEKTHPOBATh
MpeajiaraeMblii  QITOPUTM JIWCTBUA TIPH  BBHITIOJHEHWW YYEOHBIX U
MCCJIeI0OBAaTEeICKUX 3aJ1a4, BRIOMpaTh Hanbosee 3PpPeKTUBHBINA CIOCOO UX
pELIeHMs ¢ YYETOM MOJIYUEHHS] HOBBIX 3HAHUM O BEUIECTBAX U XMMHUYECKUX
peaKIusX;



OCYHCCTBIIATE CAMOKOHTPOJIb CBOCM JICITECIBHOCTH HA OCHOBE
caMoaHaJIn3a 1 CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuydeckas XUMUS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUHU B MO3HAHUM SIBJICHUI
OpUPOJbl, B (POPMHUPOBAHWU MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW ~ TPaMOTHOCTH,  HEOOXOIMMOW  JJii  pelIeHUs
NPAKTUYECKUX 3a/Jlad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IPUPOIJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHUMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralIINe MOHATHS (XUMUYECKUW 3IIEMEHT, aTOM, 3JIEKTPOHHAs
o0oJIoYKa aroMa, MOJEKyJa, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBsI3b, CTPYKTYpHast popmyna (pa3BEpHyTasi U COKpali€HHast),
MOJIb, MOJISIpHAs Macca, MOJSIPHBIM 00BEM, YIJIIEPOJIHBIH  CKeJeT,
(byHKIIMOHANIbHAS TPYIIIA, PAUKall, H30MEPUs, U30MEPhI, TOMOJIOTUYECKHMA
psAl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJ U  a30TCOJAEpIKallue
COEIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUU;
MHPOBO33PEHUYECKUE  3HAHUWA, JIEXKAllUe B  OCHOBE  ITOHUMAaHHUS
MPUYUHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (HaKTOJIOTUYECKUE
CBEJICHMSI O CBOWMCTBax, COCTaBe, TNOJYYEHHH U  0Oe30MacHOM
WCIOJIb30BAaHUM  BAXXHEMIIMX OpPraHMYECKUX BEHIECTB B OBITY H
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUUN BBIABIATH XapaKTEPHBIE MPU3HAKU
MTOHATHH, yYCTaHAaBJIMBATh 170.4 B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS TIPHU ONUCAHUU COCTaBa, CTPOEHUS W
MPEBPAIICHUNA OPraHUYECKUX COCTMHEHN;



c(hOpMHUPOBAHHOCTh YMEHHH HMCIOIH30BaTh XUMUYECKYIO CHMBOJIUKY
JUISL  COCTAaBJICHHMSI MOJEKYJISAPHBIX W CTPYKTYpPHbIX (pa3BEpHYTOM,
COKpAIEHHOHN) (OPMYIT OPTaHMYECKUX BEIIECTB M YPABHCHUIA XUMUUYECKHX
peaKkinii, W3rOTABIMBATH MOJEIN MOJICKYJI OPTaHWUYECKHUX BEIIECTB IS
WUTIOCTPAIUN X XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHUH  yCTaHABIWBAaTh IMPUHAJICKHOCTh
M3YYCHHBIX OPraHWYECKHX BEIIECTB IO HMX COCTABY M CTPOCHUIO K
ONpeNeIEHHOMY KJIacCy/TPYIIe COSAMHCHUH (YTIIeBOAOPOIbI, KUCIOPOI U
a30TCOJICP)KAINE COCIUHCHUS, BBICOKOMOJICKYJIAPHBIC COCIMHCHUS),
JlaBaTh MM Ha3BaHus 1o cucteMatndeckod HomeHkiarype (IUPAC), a
TaK)Ke TMPUBOJUTH TPHUBUAIBHBIC HA3BaHHWS OTJCIBHBIX OPTaHHUYCCKHUX
BEIICCTB (ITWJICH, TPOINMJICH, alleTHJICH, OSTHUJICHTJIMKOJb, TJIUICPHH,
denoi, GopMambACTH/I, aleTaIbIACTH, MypaBbHHAs KHUCIIOTA, YKCYCHas
KHCJIOTa, OJICMHOBAsI KUCJIOTa, CTEapUHOBAs KHUCIIOTa, ITFOK03a, (PpyKTO3a,
Kpaxmaj, IeJUTI0I03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACISITh BUIALI XUMHUYECKON CBS3H B
OpraHUYECKUX COCTMHECHUAX (OJMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHS TPUMEHATh TIOJIOKCHHUS  TCOPUH
CTPOCHHS OpraHMYecKux BemecTB A. M. BbytiepoBa s 0O0BsSCHCHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHHS MacChl BEIIECTBR;

c(hOpMHUPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOEHHUE,
bu3uvyeckue MW XUMHUYECKHE CBOWCTBAa THUIMYHBIX MPEJICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BeEIIeCTB (METaH, JTaH, JTHJICH,
MPOMWICH, aleTwIieH, OytaaueH-1,3, wmertunOyraamen-1,3, OenH3om,
METaHOJI, JTaHOJ, STHJICHTJUKOJb, TJIHIEPUH, (EHOJ, aleTalbIeTu/I,
MypaBbUHAasi M YKCYCHas KHCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJNII0JI03a,
aMHUHOYKCYCHasl KHCJI0Ta), WUTIOCTPUPOBATh TCHETHUYECKYIO CBS3b MEKIY
HAMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHYECKHX PpPEAKIHA C
HCIIOIb30BAaHUEM CTPYKTYPHBIX (POpMYT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKTEePU30BaATh HMCTOYHUKH
YTJICBOJIOPOJTHOTO CBIPbs (HEe(PTh, MPHUPOIHBINA Ta3, yrojb), CIOCOOBI UX
nepepadOTKU U MPaAKTHIECKOES IPUMEHCHHE ITPOTYKTOB IMepepadOTKH;

chOpMHUPOBAaHHOCTh  yYMEHUH  MPOBOAWUTH  BBIYHCICHHUS IO
XUMUYECKUM ypaBHECHHSIM (Macchl, 00BEMa, KOJIMYESCTBA HCXOIHOTO



BEIllECTBA WJIM TMPOAYKTAa PEAKIUU IO M3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WX MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOJIaX HAY4YHOI'O IO3HAHMS, HMCIOJB3YEMBIX B XMMHUHU IPU HU3YUYECHHUU
BEILIECTB U XUMUYECKUX SIBJICHUM (HaO01eHue, U3MEPEHUE, DIKCIIEPUMEHT,
MOJICJIMPOBAHKE), HCIOJIb30BaTh CHUCTEMHBIC XHUMHWYECKHE 3HAHUS IS
NPUHATHUSL PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBS3AHHBIX C
BEILIECTBAMU U UX MPUMEHECHUEM;

c(hOpMUPOBAHHOCTh yMEHUU COOJIIOJATh TMpaBWwia IMOJIb30BAHUS
XUMHUYECKOU MOCYI0H U 1a00paTOpHBIM 000PYyI0BAaHUEM, a TaKXKe IpaBUiia
oOpalieHus ¢ BEIIECTBAMM B COOTBETCTBUU C HWHCTPYKIUSAMU TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BHITIOJIHIATH XUMHUCCKUN
IKCTIIEPUMEHT (TIpEeBpalllcHUsT OPraHMYECKUX BEIIECTB MPH HATrpEBaHUH,
MOJIyYeHUE JTWICHA U HM3YUYEHHE €r0 CBOWMCTB, KaUY€CTBEHHBIE PEAKIIMU
OpraHUYeCKHX BEIIECTB, JICHATypallds OCJIKOB IPH HArpeBaHUU, IIBETHHIC
peakiuu OeTKOB) B COOTBETCTBUM C IMPaBUJIAMU TEXHHKU O€30MaCHOCTHU
npu  OOpallleHMH ¢ BeIIeCTBAaMU U J1Ta0OpPaTOPHBIM O0OPYIOBAaHHEM,
IPEACTABIATh PE3YJIbTAaThl XMMHUYECKOT0 JKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEAKIUi W (POpMYJIHPOBATH BHIBOALI Ha
OCHOBE 3THX PE3YJIbTATOB;

c(hopMHUPOBAaHHOCTH yMEHUU KPUTHUYECKHU aHaJIU3UPOBATH
XUMUYECKYI0 HMH(POPMAIMIO, TOJIy4aeMYK W3 Pa3HbIX MCTOYHHKOB
(cpenctBa MaccoBoit nHpopManuu, UHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIONATh TIpaBWjIa ASKOJOTHYCCKU
11eJI€CO00pa3HOr0 MOBEACHUS B OBITY M TPYAOBOW JESITEIIBHOCTH B IEIAX
COXPAaHEHHUsI CBOETO 3I0POBbS U OKPYXKAIIEH MNPUPOJHOU CPEBI,
OCO3HABAaTh ONACHOCTh BO3JCUCTBHS HA KUBBIE OPraHU3MBbI ONPEIECIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAasA cMbica nokazarens [IJIK, moscHsITe Ha
puMepax CrocoObl YMEHBUIEHHUS U MPEJOTBpallleHUsT HX BPEAHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

Ul OOYYarOmMXCA C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS:
YMEHUE MPUMEHATH 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKUX SABJICHUN;



JUTS CTIETIBIX M CJIA0OBUIAIINX OOYYaIONIUXCs: YMEHHUE WCIIOIh30BATh
penbeHO-TOUeUHYI0 cucteMy oOo3Hauenuit JI. bpaitnsg nna 3anucu
XUMUYECKUX POpMYI.

11 KVIACC

[IpenmerHble  pe3ynbrarhl  OCBOGHHMS  Kypca  «OOmas
HEOpraHu4YecKas XUMUs» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUHU B MO3HAHUU SIBJICHUI
OpUpObl, B (POPMHUPOBAHUU MBIIUICHUS € KYyJbTYPhl JUYHOCTH, €&
(GYHKIIMOHAJIBHOM ~ TPaMOTHOCTH,  HEOOXOIMMOW  JJii  pelIeHUs
MPAKTUYECKUX 3aJa4 M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U MMPUPOJHOU CPEJIE;

BIIQJICHUE CHCTEMOW XMMHUUYECKUX 3HAHUU, KOTOpas BKJIKOYACT:
OCHOBOITOJIAralIIMe MOHATUS (XUMHUYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-,
d- s7eKTpOHHBIE OpPOMTAIX aTOMOB, HOH, MOJICKYJa, MOJb, MOJISPHBIH
00bEM, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIBLHOCTh, CTENEHb OKHCICHHUS,
XUMHUYECKas CBsI3b (KOBAJICHTHAs, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasi PpeIIETKA, THUIIBI XUMHUYECKUX pEaKlui, pacTBOD,
AJIEKTPOJUTHI,  HEANEKTPOJUTHI,  DJICKTPOIUTHYECKAs]  JUCCOLMAIIUS,
OKUCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTh  XMMHUYECKOMW  peakiuu,
XUMHUYECKOE PAaBHOBECHUE); TCOPUU M 3aKOHBI (TEOPHS SIECKTPOJIUTHUECKOMN
auccounanuu, nepuoandeckuii 3akon JI. WM. MeHneneeBa, 3akoH
COXpaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK
XUMHWH, MHUPOBO33PEHUYECCKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS
MPUIMHHOCTH U CHCTEMHOCTH XHMHYECKHX SIBICHUH, (paKkToIOorHYecKue
CBEJICHMSI O CBOWMCTBax, COCTaBe, TNOJYYEHUH U  0Oe30MacHOM
WCMOJIb30BAaHUN BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKOM JIEATEIIbHOCTH YEI0BEKA;

c(hOpMHUPOBAHHOCTh yMEHUW BBISBIATH XapaKTepHBIC IPU3HAKU
MOHSITH, YCTaHABJIUBATh 1704 B3aMMOCBS3b, HCTO0JIb30BATh
COOTBETCTBYIOIIME MOHSITHS ITPYA OMUCAHUHA HEOPTaHUYECKHUX BEIIECTB U UX
MPEBPAILIECHU;



c(hOpMUPOBAHHOCTh YMEHHI UCIOJI30BaTh XUMUYECKYIO CUMBOJIUKY
Uil cocTaBieHUs: (OpPMyYJ BEUIECTB U YPABHEHUH XUMHMUYECKUX PEaKLUi,
cuctematnueckyro HoMmeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OTJICJIbHBIX HEOPraHMYeCKUX BEUIEeCTB (yrapHbIM ras, YIJIEKUCIBIN Tas,
aMMUaK, raméHasi U3BeCTh, HErall€Hasi U3BECThb, MUThEBAsI COAA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OIpPEACIATh BAJICHTHOCTh U CTENECHBb
OKUCJICHUSI XMMUYECKUX IJIEMEHTOB B COCAMHEHMSIX Pa3JIMYHOTO COCTaBa,
BUJT XUMHYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeTaJUIn4yecKas,
BOJAOpPOAHAs) B  COCIUHEHUSX, THUI  KPUCTAUIMYECKOW  pEImIETKU
KOHKPETHOI'O BEILIECTBA (aTomHas, MOJIEKYJISIpHas, MOHHas,
MeTaJUTM4ecKasi), XapakTep Cpeabl B BOJHBIX PacTBOpaxX HEOPTaHMYECKUX
COCJIMHECHUN;

chOpMUPOBAHHOCTh yYMEHUW  yCTaHABIWBATh IMPUHAJICKHOCTD
HEOPraHMYeCKUX BEHIECTB IO MX COCTaBy K  OINPEAETIEHHOMY
KJIACCy/TPYIINE COeTMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAILIIBI,
OKCHJIbl, OCHOBAHMSI, KUCJIOTBI, aM(QOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICT MEPHUOIUYECKOTO
3akoHa /I. 1. MeHnaeneeBa U 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIT VIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

chOpPMHPOBAHHOCTh ~ YMEHUW  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XMMHUUYECKUX 3JIeMEeHTOB 1—4 nepuonaoB [lepuoanueckoit
cucTemMbl XuMuueckux 3iemeHToB J[. . Menaeneesa, HCTIONb3ysl MOHATUS
«S-, p-, d-3EKTPOHHBIC OPOUTAIINY, «IHEPTCTHUCCKUE YPOBHIY, OOBICHITH
3aKOHOMEPHOCTM H3MEHEHHUSI CBOWCTB XHMHMYECKUX D3JIEMEHTOB M UX
COEOQMHEHUM MO IlepuojaM U rpynnaM llepuoguueckoil CUCTEMBI
xumu4ueckux aneMeHToB 1. . Menneneena;

c(hOpMHPOBAHHOCTh YMEHHM XapakTEPH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKAATH CyLIECTBOBAaHUE TEHETUYECKOU CBSI3H MEXKITY
HEOPraHUYECKUMU BEILIECTBAMU c MTOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh ~ yMEHHUSA  KIAacCUPUIMPOBATH  XUMHUYECKHUE
peakiuu MO pa3IMYHbIM MpPU3HAKAM (YHUCIY U COCTaBy pearupyroiux



BEILIECTB, TEIJIOBOMY (D (PEKTYy peakiiuu, U3MEHEHUIO CTETICHEH OKHUCIICHUS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YUACTHIO KaTaau3aTopa);

chOpMUPOBAHHOCTh yYMEHHUW COCTAaBIATh ypPaBHEHUS peaKUui
pa3IMYHBIX TUIIOB, MOJIHBIE M COKPAIIEHHBIC YpaBHEHUS peaKluii HOHHOTO
oOMeHa, YUUThIBasl YCIOBHS, IPH KOTOPBIX 3TH PEaKlUy UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIINH, MTOATBEPIKIAIOIINE
Ka4eCTBEHHBIII ~ COCTaB  pa3NUYHBIX  HEOPraHUYEeCKHUX  BEIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HWOHBI, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIECTB;

chOpMUPOBAHHOCTh YMEHHUH DPACKPBHIBATh CYITHOCTH OKHCIHTEIHHO-
BOCCTAHOBHUTEJNBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca dTUX peaKIuii;

cOpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHUCHUMOCTh CKOPOCTH
XUMHAYECKOW PEAKIUN OT Pa3Nu4HbIX (HAaKTOPOB; XapakTep CMEIICHUsS
XMMHYECKOTO PABHOBECHS B 3aBHUCHUMOCTH OT BHEIIHErO BO3JEHCTBUS
(mpunrun Jle latense);

chOpPMHPOBAHHOCT ~ YMEHUH  XapaKTepu30BaThb  XHUMHYECKHUE
IPOIIECCHI, JIeKAIIUE B OCHOBE IMPOMBINIJIEHHOTO TOJYYEHHs] CEPHOU
KHACTIOTHI, aMMHaka, a Takxke C(HOPMUPOBAHHOCTh MpPEACTaBICHUN 00
oOIMX HAYYHBIX MPHUHIMIAX U SKOJOTUYECKHX MPOOJIeMaX XUMUYECKOTO
IPOM3BO/ICTBA;

chOpMHPOBAHHOCTh ~ YMEHHMHM  TPOBOJUTH  BBIYMCIEHUS  C
UCIIOJIb30BAaHUEM TIOHSTHS «MaccoBasl JOJisi BEIIeCTBA B PAaCTBOPE,
OOBEMHBIX OTHOIIEHWH Ta30B TIPU XUMHUYECKUX PEAKIUSAX, MAaCCHI
BEIIECTBA WK 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00BbEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKUUU BEIIECTB, TEIJIOBOTO
sp¢dekra peakuy Ha OCHOBE 3aKOHOB COXpPAHEHMsI MacChl BEILECTB,
MPEBPAIICHUS U COXPAHEHUS YHEPTUU;

chOpMUPOBAHHOCTh YMEHHUH CcOOJIOAaTh MpaBuia TMOJIb30BAHUS
XUMHUYECKOU MOCYA0N 1 Ja00paTOPHBIM 000PYAOBAaHUEM, a TAKKE TPABUIIA
oOpalieHusi € BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKUUSAMHU TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH M BBHIMIOJIHATH XUMHUYECKHUM
OKCIEPUMEHT (pa3lioKeHHWE TMEepOKCHAa BOAOpPOJa B MPUCYTCTBUU
KaTajau3aTopa, OMNpEIEeTICHHE Cpeabl PAacTBOPOB BEIIECTB C MOMOIIBIO



YHUBEPCAJIBHOTO UHAUKATOPA, BIUSHUE PA3JIMUHBIX ()aKTOPOB Ha CKOPOCTh
XUMUYECKOU peaKIinu, peakiui HOHHOTO 00OMEHa, KaYeCTBEHHBIE PEAKIIUU
Ha cynb(dar-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJa4 1o TeMam «Metamiey u «Hemeramnbe») B
COOTBETCTBHM C TMpAaBUJIAMU TEXHUKHA OE€30MACHOCTH MpPU OOpAIEHUU C
BEI[ECTBAMU U JJTAOOPAaTOPHBIM 000PYAOBaHUEM, MPEICTABIISATH PE3YJIbTAThI
XUMUYECKOTO  JKCIepuMeHTa B (¢dopMe  3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX PeaKIui U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE ATUX
pE3yJIbTATOB;

c(hopMUPOBAHHOCTH YMEHHM KPUTHUYECKHU aHaJIM3UPOBATh
XUMUYECKYI0 HMH(POPMAIMIO, TOJIy4YaeMYK U3 pPa3HbIX MCTOYHHKOB
(cpenctBa MaccoBoi KOMMyHUKaIuu, UHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUH COOMIOJATh TIpaBUIa ASKOJOTHYECKU
11e71€CO00Pa3HOro MOBEACHUS B OBITY U TPYJAOBOH JESITEIHHOCTH B LIEISX
COXpAaHEHHUS CBOETrO 3JI0POBbsI M OKpYXKAIoWEed MNPUPOIHON Cpebl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEACIEHHBIX
BElIeCTB, MOoHMMas cmbica mokazarens [IJIK, moscusaTes Ha mpumepax
Croco0Bbl YMEHBIIICHHSI U MPEJOTBPAILLIEHUS] UX BPEIHOTO BO3JIEUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsE OOYyYaromMXCA C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBS:
yMEHHE TMPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUUYECKUX SBJICHUIA;

JUTSL CTIETIBIX M CJIA00BUASIINX 00YyYaroNIuXcsi: YMEHHUE UCIIONIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHmid JI. bpaitnsgs nmg 3anucu
XUMUYECKUX POopMYyII.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrbie)
) NporpamMmbl Bcero Koutpoaenbie  IMpakTuyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[IpenMeTt opraHuYeCcKON XUMUU.
11 Teopust cTpoeHUsT OpraHUIECKUX 3
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Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yraeBOaOPOABl — aJKaHbBI 2
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2.3 ApoMaTtudeckue yrieBoA0pO bl 2
54 [IpupoaHbIe HCTOUHUKHU 3 1
' YTJIEBOJOPOIOB U UX IepepadoTka
Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJUHEHUs



3.1 Cruptel. @enomn 3

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

2 7
3 CnosxHble 3¢upbl
3.3 YrneBos 3
Hroro o pazmeny 13

Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3
Hroro mo pazgeny 3

Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 2

Uroro no pazneny 2
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34



11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Pasznea 1. Teopernueckne OCHOBBI XUMUM

Crpoenue atomoB. [leproanueckuit
3akoH u [lepunoanueckas cucrema

11
XUMHUYeCKnX djeMeHToB 1. 1.
Meunneneena
19 Crpoenue BemiectBa. MHOTOOOpasue
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN

Uroro no pazneny

Paznen 2. Heoprannyeckasi XuMusi
2.1 Merasuisl

2.2 Hemeraiuist

2.3
BEIECTB

Hroro no pasaeny

CBs3b HCOPraHN4YCeCKUX U OpraHNuvICCKUX

KoaunuyecTBo 4acoB

Beero KonTtpoJbHbie
padoThI
3
4
6 1
13
6
9 1
2
17

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTejibHbIE

pecypchbl



Pazgen 3. Xumus u sKu3Hb

3.1 XUMUSA U KA3HD
Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Kontpoabubie IIpakTuueckue
n/n P Bcero p p u3ydyeHuss oOpa3oBaTesibLHbIE

padoThl padoThI pecypesI

[IpeameT opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUsT OPTaHUYECKUX
coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE TTOJIOKECHUS

[IpencraBnenue o KiaccupuKaum
OpPraHUYeCKUX BEIICCTB.

Homenknarypa (cucremMarnueckasi) u 1
TPUBHAJIbHBIC Ha3BaHUSI OPraHUYECKUX

BEIIICCTB

AJnKaHBI: cOCTaB U CTPOCHHC,

1
TOMOJIOTHYECKUHN PsifL
MeraH u 3TaH — npocTenIIne 1
MIPEACTABUTENN AJIKAHOB
AJNKeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTuUieH U NPONWIEH — IpocTene 1
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IpeACTAaBUTCIIN aJIKCHOB

[Ipaktugeckas padora Ne 1.
«[TonydeHne dTUIICHA U U3yYCHHE €TO
CBOMCTB»

Anxanuensl. byraguen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

AIKHHBI: COCTaB ¥ 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PS/I.
AlLleTHIIEH — MPOCTEUIIHIA
MPEeACTaBUTEb ATKUHOB

Boruncnenus no ypaBHEHHUIO
XUMHYECKON peaKInu

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TokcU4HOCTH apeHOB

I'eneTnyeckas cBs3b YriieBoO4Oopoa0B,
IpUHAJIC)KAIIUX K pa3JINYHbIM
KJj1accaM

[TpupoaHbIe HCTOYHUKU
YTJI€BOJOPOIOB: IPUPOAHBIN I'a3 U
MOMyTHBIE HeTSHbIE ra3bl, HEPTH U
MIPOIYKTHI €€ nepepaboTKH

[IpupoaHble HCTOYHUKHU
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YTJII€BOJIOPOJIOB: IPUPOIHBIN a3 U
MOTIYTHBIE HEeTSHBIE ra3bl, HEPTH U
MIPOJIYKTHI €€ repepadoTKU

KonTtponbHas padoTa no pasaeny
«YTIeBoA0pOabD)

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJ ¥ 3TaHo1. BogopoaHas cBs3b

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

@DEeHO: CTPOEHUE MOJIEKYJIbI,
(uznyeckrue u XuMHUYEeCKHE CBONCTBA,
MIPUMEHEHHE

Anbaerunpl: GopManbaeTuI U
areTanpaerug. AneTod
OIHOOCHOBHBIE TIPEICTBLHBIE

KapOOHOBBIE KMCIIOThI: MypaBbUHAs U
yKCYCHas

[IpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI,
KakK IMPEACTABUTECIIN BBICIIIUX
Kap6OHOBLIX KHUCJIOT

Mb11a KaK COJIM BBICHINX Kap60HOBBIX



25

26

27

28

29

30

31

32

33

KHCJIOT, HX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ 'uaponns
CIIOXHBIX 3(UpoB

XKupsr: ruaponns, mpuMeHeHue,
OuoornYecKas poJib KUPOB

VYrneBopl: cocTaB, KjlaccupuKarius.
Baxxneiimme npeacraBuTeNn: TiIOK03a,
¢bpykTo3a, caxaposa

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

KonTtponbHas padoTa mo pasaery
«Kucnopoacoaepxaiiye opraHndecKue
COCIIMHEHUS

AMWHBI: METHJIAMHUH U aHWJINH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHHYeCKUe COCIMHEHUS, UX
Oouonorudeckoe 3HayeHue. [lenTuabt

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH



OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

XHWMHUYECKUH DIIEMEHT. ATOM.
DnexTpoHHas KOHPUTypalusi aTOMOB

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucteMma XUMUYECKUX
anemenToB JI. . MenaeneeBa, ux cBs3b
C COBPEMEHHOM TEOPHEHN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEJIMHEHUH 110 TPYIIaM U IepUo/IaM.
3HaueHe MepUoIMIECKOro 3aKOHA U
CUCTEeMbl XUMHUYECKUX 31emMeHToB J1.1.
MenzeneeBa B pa3BUTUN HAYKU

CTpOGHI/Ie BellleCTBA. XUMHYECKas CBs3b,
ee BUJBbI; MCXaHHU3MBI 06p830BaHI/I$I
KOBAJICHTHOM CBS3H. BO,Z[OpOILHaH CBA3b

BanentHOCTS. SJICKTPOOTPI/ILIaTeJ'IBHOCTB.

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl
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Crenens okucieHusa. Bemiecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonsaTHe 0 AUCTIEPCHBIX CUCTEMAX.
HctruHHBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1014 BelecTBa B pacTBOpe

Knaccudukarus 1 HOMEHKIaTypa
HeOpFaHI/I'-IeCKI/IX CO@JII/IHCHI/Iﬁ.
FeHeTI/I‘-IeCKaSI CBA3b HeOpFaHI/I‘ICCKI/IX
BEIIECTB, PA3JIUYHBIX KJIACCOB

Knaccudukanus XuMuueckux peakiuii B
HEOpPraHUYECKON U OpraHN4YeCKON
XUMUHU. 3aKOH COXPAHEHHS MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MpEBpAICHUs SHEPTUU TTPU XUMHUECKHUX
peaKImsIX

Ckopoctb peakiuu. OOpaTumMeble
peakiuu. XMMHYECKOE paBHOBECHE

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKum»

DNEKTPONUTHYECKAs! JUCCOLMALIMS.
[TousTHE O BOJOPOAHOM TOKa3atese (pH)
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pactBopa. Peakuuu HOHHOrO 0OMeEHa.
I'maponu3s opraHndecKkux u
HEOPraHMYECKUX BEILECTB

OKuCIUTENFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsTHE 00 DNIEKTpOIM3E
pacIyiaBoB U pacCTBOPOB COJIEH

KonTtponpHas padoTa mo pasaery
«Teopernueckne OCHOBBI XUMHUU»

MeTamsl, UX MOJI0KCHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOoB. O01He
(m3MYecKre CBOMCTBA METAJIIIOB

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUI
PAI HANIPSKEHUH METaIOB

XHUMHYECKHE CBOMCTBA BaKHEUIIINX
METAJUIOB (HaTpUH, KaauH, KaJabIuH,
MarHui, aJlOMUHHKA) U UX COCTUHCHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIMHEHUN

XuUMHUeCKHe CBOMCTBA IIMHKA, JKeJie3a U
WX COeIUHEHUN

[Ipaktuyeckas padora Ne 2. "Pemenue
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AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Metams»"

HeMeTaJ'IJ'IBI, HUX ITOJIOKECHUC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J[. . MeneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®uU3NYECKNE CBOMCTBA HEMETAILIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIOpoJa, cepsl, hochopa u yriaepoaa)

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPhI
U UX COeIUHEHUN

XUMHUYECKUE CBOMCTBA a30Ta, hochopa u
HUX COEIUHEHUMN

XUMUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTUHEHUIM

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U
UX COeIUHEHUN

O0001IeHre U cUcTeEMaTU3allis 3HAHUH
o teMe «HeMmeTtamiel». Beruncienus no
YPaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXUMHYECKHE PACUETHI

IIpakTtnyeckas pabora Ne 3. «Pemenune
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
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"Hemertamasr"»

KoHTponsHas pabota o Temam
«Metamne» u
«Hemeranneny/Bceepoccuiickas
poBepoyHasi paboTa

HeopraHqucxne U OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

AmpoTepHbIe HEOpraHUYECKHUEe U
OpraHUYeCKUEe COCOUHEHUS.
I'eneTnyeckas CBsA3b HEOPraHUYECKUX U
OpPraHUYEeCKUX BELIECTB

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

[IpencraBienust 00 0OMIKUX HAYYHBIX
MPUHIMIIAX TPOMBIIIJICHHOTO MOJYYeHUS
BAOXHEHIINX BEIIECTB

Yenosek B MUPEC BCUICCTB U MATCPUATIOB

XuMus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 xknacce/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB)I&TCHBCTBO «HpOCBﬁIIIGHI/IG»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






