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@enepanbHas pabodas mporpaMMa Mo y4eOHOMY MpenMeTy «Xumus» (0a3oBbIi
ypoBeHb) (mpeameTHas obnacTh «ECTeCTBEHHO-Hay4yHbIE TIpeAMEThI») (lanee
COOTBETCTBEHHO — TpoTrpamMmMa M0 XUMHUH, XUMHS) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
coliepkaHue OO0yuYeHUs, IIaHUPyEeMble Pe3yIbTaThl OCBOCHHS MPOTPAMMBI 10 XHMUH,
TUTAHUPYEMBIE Pe3yNIbTaThl, TEMAaTHYECKOE TUTAHUPOBAHHE.

[TosicHuTenpbHast 3amucka OTpakaeT oOIIMe NEeNH W 3aJadyd M3yYeHUs] XUMUHU,
XapaKTePUCTHKY TICHXOJIOTUYCCKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydYaroluMUcs,
MECTO B CTPYKType Y4YeOHOTO IUTaHa, a TakkKe IMOAXOIbl K OTOOpYy COIepKaHUS,
K ONPEICIICHUI0 IUIAaHUPYEMBIX pe3yJbTaTOB W K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSL.

CopnepxaHue OO0ydeHHS PACKpbIBAET COJEp)KATENbHbIE JIMHUHM, KOTOpHIE
npeIaraloTes s 00s3aTeNbHOT0 M3YUYeHHUS B KaXKJIOM Kilacce Ha YPOBHE CPEIHETrO
ob1iero oopa3oBaHus.

[Inaaupyempie  pe3yibTaThl OCBOEHHUS TPOTPAMMBI [0 XHWMHU BKIIIOYAIOT
JMYHOCTHBIE, METANpPeIMETHBIC PE3yJbTaThl 32 BECh IEPHOJ] OOy4YCHHS Ha YpOBHE
cpemHero obOmero oOpa3oBaHUS, a TaKXKe IMPEAMETHBIC TOCTHKEHHUS O00YyYaroierocs
3a KaKIbIH TOJ] 00yUYCHHUS.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma Mo XMMHM Ha YpOBHE CpeAHero ooOiiero odpa3oBaHusi pazpaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 o006pa3zoBaHHM B
Poccuiickoii ®enepauun», TpeOOBaHMM K pe3ysbTaTaM OCBOCHHS (enepaibHOM
oOpa3oBaTenbHOM TporpaMMbl cpenHero obmiero obpazoanus (DPOII COO),
npencTaBlieHHbIX B denepaibHOM TOCYIapCTBEHHOM 00pa30BaTENbHOM CTaHAAapTe
COO, c¢ yuérom Konuenuuu mnpenoaaBaHusi ydyeOHOro mnpeaMera «XHUMH»
B o0Opa3oBarenbHbIX opraHu3anusax Poccuiickoin @eaepannn, pean3yromX OCHOBHbIE
oOpa3oBaTeNnbHbIE TPOTPAMMBI, U OCHOBHBIX TOJOKeHUH «CTpaTteruu pa3BUTHUS
Bocriutanusi B Poccuiickoii ®@enepanun Ha nepuon g0 2025 roma» (Pacmopspxenue
[IpaBurensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl MO XUMUU, K OMPEACICHUIO O0IIeH
CTpaTernu OOyYeHHsI, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEICTBaMU y4eOHOTO
npeamera «Xumus» ana 10-11  kimaccoB Ha 0a30BOM  YpOBHE  COCTaBHWIIM
koHuentyanbHsle mnonoxeHuss PIOC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp’KaHUs, pE3yJbTaTOB OOyuYeHHs] U TPeOOBaHUW K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

B cooTBeTCTBMM ¢ NaHHBIMH TOJOKEHUSMHU TMporpamMma Mo Xumuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEJHETO 00111ero 00pa3oBaHuUs:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJCpKaHMUE,
OTIpe/IeTIsIeT KOJMYECTBEHHBIE M KAUECTBEHHBIE €T0 XapaKTePUCTUKU Ha KaKJIOM JTare
U3yYCHUS TpEAMETa, MpeAyCMaTpPUBAeT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPNKAHUS U
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pacnpeneneHus ero 1o KjiaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;
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na€T IPUMEPHOE pACIpeeseHUEe y4eOHBIX 4YacoB IO TEMAaTHYECKUM pa3feliaM,
PEKOMEHIYET NMPHUMEPHYIO IOCIEIOBATEIbHOCTh H3YyUEHUS OTAEIBHBIX TEM Kypca ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyvaromuxcs 10—-11 kimaccos;

Da€T METOAMYECKYI0 HMHTEpHpETalUio LEeJdel H3ydeHus IpeAMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeAHero odumero oOpa3oBaHuS,
COJIEp/KaTENbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMSI OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl  CpeAHEero oOmiero o0pa3oBaHUsl  (JUYHOCTHBIX,
METanpeMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB  y4eOHO-ITO3HABATEIHHOMN
JesTeNbHOCTH OOy4Yaromierocss Mo OCBOGHMIO cojepkaHus npenmera. [lo Bcem
Ha3BaHHBIM TMO3UIMSAM B TMPOrpaMMe IO XUMHHU COOJIOJIeHAa MPEEeMCTBEHHOCTh
¢ (enepanbHOl pabodyeil MPOrpaMMOM OCHOBHOTO OOIIEro OOpa3oBaHUS MO XUMUH
(mms 8-9 xaccoB 0Opa3oBaTENbHBIX OpraHU3alMii, 0a30BbIH YPOBEHB).

XuMuueckoe oOpa3oBaHHE, TOJy4aeMOe BBIMYCKHUKAMH 0011e00pa3oBaTeIbHON
OpraHM3alliM, SBJISETCS HEOThEMJIEMOW YacThio UX 0O0pa3oBaHHOCTH. OHO CIYXKUT
3aBEpILIAIOIIMM 3TaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LIEHHOCTEH, MPUCYIIMX LIEIOCTHON CUCTEME XUMUYECKOr0 00pa3oBaHusl. JTH
IIEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oO1el KyJIbTypbl 4YENOBEKa, a TaKXKE HKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0pOBbIO M HpUPOJIHON cpene. Peamnsyercs xumuueckoe o00OpazoBaHuE
0o0yyaromuxcsi Ha YPOBHE CpPEIHEro oOIero o0pa3oBaHUsS CpPEACTBAMU Yy4eOHOTO
npeaMeTa «XUMHSD», COJAEPKaHUE U MOCTPOCHHUE KOTOPOTO ONpEAEseHbl B IporpaMme
0 XUMHUHU C Y4E€TOM crienu(UKU HAyKH XUMHUH, €€ 3HaYCHUs B MO3HAHUU MPHUPOJBI U
B MaTepuajbHOM >KM3HM O0OIllecTBa, a Takke ¢ Y4eToM OOmMX Lened u
NPUHLIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMbI CPEIHEro OOLIEero
oOpazoBanust B Poccuiickoii ®epeparuu. Tak, nHampumep, npu (QOPMHUPOBAHUU
COJIepKaHusl TpenMeTa «XHUMHS» YUYTEHBI CICIYIONINE TMOJIOKCHHUS O CHEelu(uKe U
3HAYEHUU HAYKU XUMHH.

XuUMHsL KaK DJJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WIrpaeT o0co0yH poJib
B COBPEMEHHOM LIMBWJIN3ALIMY, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJ] B (DOPMHUPOBAHHE PALIMOHAIIBLHOTO HAYYHOTO MBIIIIICHUS, B CO3JaHHE
IIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpY’KaloleM MHpe KaK O €IMHCTBE MPHUPOABI H
4esioBeKa, KOTopoe (OopMHUpYyeTCs B XUMHUM HAa OCHOBE IMOHMUMAaHHs BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIETr0 MUPa, OCOZHAHUS B3aUMOCBSI3H MEXAY CTPOCHHEM BELIECTB, UX
CBOMCTBaMM U BO3MO>KHBIMU 00JIACTSMU IPUMEHEHUS.

TecHo B3auMoOnEWCTBYS C APYTMMU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThI0O MHPOBOW KYJIBTYpPbl, HEOOXOJWMBIM YCJIOBHEM YCIEITHOTO
Tpyda M OKU3HUM Kaxjaoro ujeHa oOumiectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3muaTebHasl, Kak HayKa BBICOKMX TEXHOJOTHH HAIpaBlieHA HAa PelIeHUE TI00aIbHBIX
po6JieM yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, JHEPIE€TUUECKOM, MUILIEBOIA,
HKOJIOTUYECKOM 0€30MaCHOCTH M OXPaHBI 310POBBS.
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B cooTBeTcTBUU ¢ 00IIMMU LEISIMU U MPUHIIMIIAMY CPEAHET0 00111ero 00pa3oBaHus
comepxkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBI ypOBEHb HU3YUYCHUS)
OpUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY OOyYaroumuxcs,
HEOOXOJUMYI0O WM i BbIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIIEUIHOTO
BKJIFOUEHMSI B JKU3Hb COLMyMa, IPOJOJDKEHUs O0pa3oBaHUs B Pa3IM4HbIX 00JACTSX,
HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMUEM.

CocraBnsitomiuMu peaMeTa « XUMUs» SBIIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» U «O0Ias 1 HeOpraHudeckasi XUMHUs1», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SBJSIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPraHMYECKOU
XUMUU (C BKIIOUYEHMEM 3HAHUM U3 O0O0Iel XUMHUH) W OPraHHUYeCKOW XUMUHU.
®opMupOBaHUE JAHHOW CHUCTEMbl 3HAHUW NpPU HM3YYEHHH IpeameTa O0ecreyruBaeT
BO3MOXHOCTbh PACCMOTPEHHMS BCEI0 MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX TOHSITHIH,
3aKOHOB ¥ TEOPUU XUMUMU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» u «OOmas u
HeopraHuveckas XuMmus» chopMHpOBaHa B IIPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
NoaxoJa K HM3YyYEHHI0 Y4eOHOro Marepuasa W OOyCJIOBIEHa HCTOPHUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHMI HA ONpPENENEHHBIX TEOPETUYECKHX YpOBHAX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOMN
TEOPUH CTPOCHHS OPraHUYECKUX COEAUHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BellecTB. CBeZieHUsI 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB IO CIOXKHBIX OHOJIOTHYECKH
AKTUBHBIX COE€AUHEHUH. B Kypce OpraHMyeckod XUMHUHU IIOIy4arOT pa3BUTHE
chOpMHUpPOBaHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUsSl TEPBOHAYAIILHBIC
NPEICTABICHUSA O XHUMHYECKOW CBS3M, KJIACCH(DHKAIIMOHHBIX NpPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEeaKluu.

[lon HOBBIM yrjaoM 3peHHss B npeaMmere «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTCs U3YYEHHBIH Ha ypOBHE OCHOBHOrO o0O0IIero o0pa3oBaHMs
TEOPETUUYECKUM MaTepuall U (aKTOJIOTHYECKHUE CBEJACHHS O BEUIECTBAX U XUMUYECKON
peakuuu. Tak, B YaCTHOCTH, B Kypce «O011ast 1 HeopraHu4eckas XUMHs 00ydaronumcs
IPEIOCTaBISETCd BO3MOXKHOCTH OCO3HATh 3HAYEHHE IEPUOJMYECKOr0  3aKOHa
¢ OOLIETEOPETUYECKUX M METOAOJIOTHUYECKUX MO3ULUH, TIy0Xke MOHATh UCTOPUUYECKOE
u3MeHeHne (QYHKIUNA HTOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIMIEH u
IIPOTHO3UPYIOMICH.

Envnas cucremMa 3HaHWW O BaKHEMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PpEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEKaHus nomnonHsercda B Kypcax 10 u 11 knaccoB anemeHTamu
coJiepKaHusl, UMEIOIMMHU KYJIbTYpPOJIOTrHYECKUI U MPUKIATHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XMMUU C JPYTUMU HayKaMu, PaCKpbIBAIOT €&
pOJIb B TO3HABATEIbHOW M TPAKTUYECKOW MIESTEIbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSA K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUUECKUX
NPWIOKEHUN XHUMHH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
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U JINYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHATH €€ NIJIsl TIOTIOTHEHUS 3HAHUHN, PEIICHUSI HHTEIIEKTYaTbHBIX
U DKCIIEPUMEHTAIBHBIX MCCIIENOBATENIbCKUX 3a/lad. B 1enoMm coaep:kaHue ydeOHOTo
npeaMera «XuMHUsS» JTaHHOTO YPOBHS W3Y4YEHHUS OPHUEHTHUPOBAHO Ha (POpMUpOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUCCKOW OCHOBBI JJII TOHMUMAaHUS (PHIOCOPCKUX HICH,
TaKuX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHWUYECKOTO W OpPraHWYECKOro Mupa,
00yCJIOBIIGHHOCTh CBOWCTB BEIIIECTB HMX COCTAaBOM W CTPOCHHEM, IO3HABAEMOCTh
MPUPOJIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEKTY HOBBIMU
dbakTaMu U TEOPETHUUYECKUMH MPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUU
IKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEpeKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemeHus 3a1a4 BOCIIUTAHMS, PA3BUTUS U COLMATU3AIMU O0y4arOIUXCs
MPUHATHIC MPOrPAaMMOM IO XMMUHU TOAXObI K OIIPEACIICHUIO COICP>KaHUS U TIOCTPOCHUS
npeaMeTa TpeaycMaTpuBaioT (OPMHUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX JICHCTBUM,
uMeroIuX 0a30B0€ 3HAYEHUE ISl Pa3JIMYHBIX BUJOB JACATEIBHOCTU: PEIICHUS MPOOIIeM,
MOMCKa, aHajin3a U 00paboTku MHGOPMAILIUK, HEOOXOIUMBIX JJI IPUOOPETEHUS OIbITA
MIPAKTUYECKOM W MCCIIEIOBATEIbCKOM JEATENBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO
B MMO3HAHUU XUMHH.

B mpakTtuke npenogaBaHusi XMMHUHM KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha yPOBHE CpeJHEero oluiero o0Opa3oBaHusi, Py OMPEACICHUU COACPKATEIBHOM
XapaKkTepUCTUKNA LEeJed M3Y4YEHHs [MpeIMETa HalpaBICHUEM IEPBOCTEIICHHOU
3HAYUMOCTH TPAJAUIIMOHHO TIPU3HAETCS (HOPMUPOBAHNE OCHOB XUMUYECKON HAYKU Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEILHOCTH YEJIOBEKA U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. C METOIMYECKON TOUYKH 3PEHUS TaKOU
MOAXOJ K OMPECICHUIO 1IeJIel N3ydeHUs MPeIMETa SIBISECTCS BIIOJIHE OMPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUSI TJIABHBIMU LEISAMU U3YUYEHUS MTPEaMETa « XUMUS»
Ha 0a3oBoM ypoBHe (10-11 ki1.) siBRsiFOTCS:

(dhopMUpOBaHUE CHUCTEMbl XMMHUYECKHUX 3HAHUN KaK Ba)KHEWIIEW COCTaBISIOUIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa, B OCHOBE KOTOPOMW JI€KaT KIKOYEBBIEC TOHATHSA,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUHM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHS;

dbopMupoBaHUE UM pPa3BUTHE TMPEJCTABICHUI O HAyYHBIX METOJAax IO3HAHUS
BELIECTB W XUMHUYECKUX pEaAKIUH, HEOOXOIUMBIX HJisi MPUOOPETEHUs yMEHUMN
OPHUEHTUPOBATHCS B MUPE BEILIECTB U XUMHUECKHUX SIBJICHUN, UMEIOIIUX MECTO B PUPOJE,
B IIPAKTUYECKOW U MOBCETHEBHOM KU3HM;

pa3BUTHE YMEHHUA U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHCHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOICHUEeM TMpaBuil 0€30macHOro
oOpallleHHsI C BEIIECTBAMHU.

Hapsany ¢ »TuM conepxaTenbHas XapakKTepUCTHKA IeNedl U 3ajlady H3ydeHus
npeaMeTa B MporpamMme Mo XMMHUU YTOYHEHAa W CKOPPEKTHUPOBaHA B COOTBETCTBUU
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C HOBBIMH TPHOPHTETaMH B CHUCTEME CpeaHero olmiero obOpasoBanus. CeromHs B
MPETNoJJaBaHN XUMHUHM B OOJBINEH CTENEHU OTAAETCS MPEANOYTCHHE MPAKTHIECKOM
KOMITOHEHTE COJIepKaHUs OOY4YEHHsS, OPHCHTHPOBAHHON Ha IMOATOTOBKY BBHITYCKHHKA
oroIeo0pa3oBaTeIbHON  OpraHu3alliy, BIAJICIONIET0 HE HA0OpOM 3HAHUW, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHHUSMU aKTUBHOTO
MOJTyYeHUS 3HAHUHM Y TIPUMEHEHUS X B PEAbHON JKU3HU IS PEHICHHSI TPAKTUIECKIX
3ajau.

B 21Ol cBsI3u mpu M3ydeHWH TpeaMeTa «XUMES» JOMUHHUPYIOIIee 3HAYCHHE
IpUOOPETAIOT TAKUE IIENU U 33/1a49H, KaK:

ajanrtanus OoOyJaromMXCs K YCIOBHSM IUHAMHYHO DPAa3BUBAIOLIETOCS MHpAa,
(dbopMUpOBaHNE WHTEILICKTyaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHUEe y 00YUYaIOIMIUXCS KIFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIINN),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE /ISl Pa3UYHBIX BHJIOB JEATEIHHOCTHU: PEIICHHS
npobjieM, TMOWCKa, aHaIM3a U 00paboTKu HHGOPMAIUU, HEOOXOAUMBIX JJIS
NPUOOPETEHHST OMBITA JESITEILHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B TO3HAHUU
XUMHH, a TaKXKe s OIEHKH C TO3WUIUNA HKOJIOTMYECKON 0e30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XUMHUYECKHX IPOIIECCOB HAa OPTraHW3M YeJOBEKa W MPHUPOIHYIO
cpeay;

pa3BUTHE TO3HABATENIBHBIX MHTEPECOB, WHTEIUIEKTyaIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEW O00YyJYaromuXCcs: CIMOCOOHOCTH CaMOCTOSITEILHO MPUOOpPETaTh HOBBIC
3HaHMSI TI0 XMMHH B COOTBETCTBHHU C >XU3HCHHBIMHU ITOTPEOHOCTSMH, HCIIOIH30BaTh
COBpeMEeHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS TIOMCKA M aHATTN3a YIeOHOW 1 HayYHO-
MOMYJISIPHON HHPOPMAITUUA XUMUIECKOTO CONECPKAHUS;

dbopMUpOBaHHE M Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIIJIEHUsI, HAOII0JATEILHOCTH, COOPAaHHOCTHU, AKKYpPaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXONMMBI, B YAaCTHOCTH, IpPU ITUTAHUPOBAHUM W TMPOBEACHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Y 00ydJaromuxcs yOerx IEHHOCTH B TYMaHUCTUYECKON HAPABIEHHOCTH
XUMUH, €€ BaXXHOM poONM B PpEIIEHUH TII00ANbHBIX MPOOJIEM pPALMOHAIBLHOTO
IPUPOAOIOIH30BAHUS, TIIOMOJHEHUSI DJHEPreTHYECKUX PECypcoB M COXPAHCHHS
OPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOIICHUS
K TPUPOAEC M CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETCHHUs ONbITa HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHUUN ISl TIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIlMsIX, CBS3AHHBIX
C XUMHYECKUMU SBIICHUSMH.

[lerm w 3amaum  W3yYeHUs TpeaMeTra «XHUMHS» TOJYYHSIU  MOAPOOHYIO
METOJUYECKYI0 HMHTepHpeTanuio B pasnene «l[lmanupyembie pe3ynabTaTbl OCBOCHHUS
IporpaMMBbl TI0O XUMHUW», Omarogapss yeMy oOecredeHo 4ETKOE MPEJCTaBICHHUE O TOM,
KaKue 3HAHWS W yMEHHUS HMEIOT MPSIMOE OTHOIICHHE K pean3aliid KOHKPETHOMN
EITH.
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B yudeOHOM miaHe cpefHero o0miero o0pa3oBaHusl NpeaMeT « XHUMHU»
0a30BOT0 YPOBHS BXOJUT B COCTaB MPEAMETHON 001acT «EcTecTBeHHO-HAyYHBIC
MIPEAMETHD.

OO1ee YMCIO YacOB, PEKOMEHIOBAHHBIX JUIS M3YyYCHHS XHUMHH — 68
yacoB: B 10 knacce — 34 yaca (1 yac B Heznento), B 11 kiacce — 34 gaca (1 yac B
HEJIEITIO).

COJEPXAHUE OBYYEHMUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHM4YeCKOH XHUMHH

[Ipeamer opraHuyeckol XUMUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE U 3HAUYCHUE
B IIOJ[yYE€HUHU HOBBIX BELIECTB U MaTepUajoB. Teopusi CTPOEHUs OpPraHMYECKUX COCAUHEHHMN A.
M. BytnepoBa, e€ ocHOBHble MojoxkeHUs. CTpyKTypHble (OPMYJIBI OPraHUYECKUX BEIIECTB.
I'omounorus, nzomepus. Xumuueckas CBSI3b B OPraHMYECKHUX COEIUHEHUSIX — OJMHApHbIE U
KpaTHBIE CBS3H.

[IpencraBnenue o KiaccUPUKAMN OpraHUYecKuX BerlecTB. HoMeHkiaTypa opraHmueckux
COCIMHEHUI (CUCTeMaTHyecKas) M TPUBUAIbHBIE Ha3BaHUS Ba)KHEHIIMX NpEICTaBUTENIEH
KJIACCOB OPTaHUYECKUX BELIECTB.

3KCHC[ZI/IMGHT3HLHI)I€ MCTOJbI U3YUYCHHUA BCHICCTB W UX H[}GB[)&!!!GHHﬁI O3HAaKOMJICHHUEC C
06p8.31_[aMI/I OpraHUYCCKUX BCHICCTB U MATCpHUAIaMU HAa HUX OCHOBC, MOACIIMPOBAHUC MOJICKYJI

OpraHU4Y€CKUX  BCUICCTB, Ha6J'IIOI[eHI/IC H OomMCaHue ACMOHCTpPALMOHHBIX OIIBITOB 11O
MMPCBPAICHHUIO OPraHNYCCKUX BCIICCTB IIPHU HAI'PCBAHHUU (HJ'IaBJ'IeHI/Ie, O6y1"J'II/IBaHI/Ie u ropeHHe).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKUH psii. MeTtaH WM 3TaH — mpocTeifiue
NpEeACTaBUTENIN aJIKaHOB: (HU3MUECKME M XUMHYECKHE CBOMCTBa (peakuuu 3aMelleHHs U
TOpPEHUS), HAX0XK/ICHNUE B IPUPOJIE, OTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psifl. DTHIIEH U IPONWIEH — IpocTeiine
IpEeJCTaBUTENIN AJKEHOB: (U3UYECKUE M XUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMUSA,
raJIor€HUPOBAHUS, THJIpaTalluy, OKUCIICHHUS U MOJIMMEPU3ALINN), TOTYyYeHHE U IPUMEHEHUE.

Anxanuensl: Oyramuen-1,3 u merunOyranguen-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
CBOMcCTBA (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOT0 KaydyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUH psia. AUETHWIeH —
NPOCTEHIINI MPeICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUs, TUApPATAIIK, TOPEHHUS ), OJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pusMyYecKHMe W XMMHUYECKHE CBOWCTBA (peakIuu
raJOreHNUpPOBAaHUsI M HUTPOBAHMA), MOJNyYEHHE M TNPUMEHEHHUe. 10.1yo.n. cocmas, cmpoeHue,
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qbusuttecxue U Xumudeckue ceolcmaeada (peakuuu 2all0CEHUPOBAHUA U Humpoeanl), nojiyuyeHue u
npumeHenue. TokcHIHOCTH ApCHOB. I'emetnueckas  CBSI3b MCXKIAY  yriieBoaopoagamu,
MMpUHAAJICIKAIIIUMU K PA3JIMYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIIIeBOOpooB. IlpupoaHblil ra3 u nmomyTHble He(TAHBIE Ta3bl.
Hedte u e& mpoucxoxaenue. CrnocoObl mnepepaOOTKM HEPTH: NEPEroHKa, KPEKUHT
(TepMuuecKuii, KaTanuTHyeckuil), muponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B
NPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTOJIb ¥ MPOIYKTHI €r0 IMepepadoTKy.

OKCIEPUMEHTANbHBIE METOJbl M3YYEHHUs BEIIECTB U MX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3amu miacTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» u «Yronb», MoaenupoBaHue

MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEJICHHE HIPAKTUYCCKON pPaOOTHI:
IIOJTyYEHHUE STUJICHA U U3YYECHHE €r0 CBOMCTB.

Pacuérurie 3amaun.

Boluncienuss 1o ypaBHEHMIO XMMHMYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIeCTBA WJIM IMPOAYKTAa PEaKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamiue opraHuueckue coeIuHeHusI

[IpenenvHble OJHOATOMHBIE CHUPTHL. METAaHON M DTAHON: CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA (pPEaKIMU C aKTUBHBIMHA METAJUIAMHU, TajJOT€HOBOAOPOJAMH, TOPEHHE),
IIpUMEHEHUE. BOOOpOAHBIE CBA3M MEXKYy MOJIEKYJIaMU COUPTOB. JlelicTBUEe MeTaHoIa U 3TaHOJIA
Ha OpraHU3M Y€JIOBEKa.

MHOroaTOMHBIE CHOUPTHL. JTWICHTIUKOIb U TIHUIEPHUH: CTpOeHHe, (usnueckue W
XMMHYECKHE CBOMCTBA (B3auMOJIeCTBUE CO MIETOYHBIMHM METaIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOr0OaTOMHbIE CIUpPTHI). JlelicTBue Ha opraHu3m uenoBeka. llpuMeHeHue riunepuHa u
STHJICHIJIUKOJIS.

®deHOoJI: CTPOCHHE MOJICKYJbI, (U3NYECKUEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.

Anpnerunpl U kemonvl. DopManbleruj, aueTa’IbAETHJ: CTPOEHUE, (QU3MUECKUe Hu
XMMHUYECKHE CBOWCTBA (pEaKkIMM OKHUCIIEHUS U BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
NI0JIy4YeHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHas KHUCIOTHI:
CTpoeHHe, PU3NIECKUe M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIHE TSI KiTacca KUCIIOT, peaKius
stepuukanmu), mnonydeHne U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX MololIee IeHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIPOIHU3 CIOXKHBIX I(PUPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

YrneBoabl: cocTaB, KiaccuUKaius yrieBoJaoB (MOHO-, M- U MoIucaxapuisl). [ roko3a —

MPOCTEHINNI MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJCKYJbI, (DU3MYECKHEe W XHUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Mmeau(Il), okucineHnme amMMHauHBIM PACTBOPOM
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okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOXKEHHME TIIOKO3bl), HAXOXKICHHE B MPHPOJE,
puMeHeHue, onosornueckast poib. DorocunTes. OpykTo3a KaKk U30MEp TITIOKO3BI.

KanMaJ'I M LEJUII0JIO3a KaK MPUPOJHBIC IMOJIUMCPHL. CTpOGHI/IC Kpaxmajia 1 LEJIIHOJIO3EbI.
dusznyeckue 1 XMMHUUYECKHE CBOMCTBA KpaxmaJia (I‘I/I,HpOJ'II/I?», KauCCTBCHHAA pCaKlus C I/IO,I[OM).

:‘)KCHC[QI/IMeHTaHBHI)Ie MCTOJbl HM3YUCHUA BEIICCTB W HX H[!eB[!a!!!CHI/Iﬁi IIPOBEACHUC,
Ha6JHOZ[eHI/Ie U OHNHCAaHHUC JACMOHCTPAIIMOHHBIX OIBITOB: T'OPCHUC CIHUPTOB, KAYCCTBCHHLIC

peakuuMu OJHOATOMHBIX CHHUPTOB (OKHUCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHbIX
crupToB (B3aumojielicTBue TrhulepuHa ¢ rugpokcuaoM menu(ll)), ampaernnoB (okucieHue
aMMHa4dHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBHe
Kpaxmaja C HOJIOM), MPOBEICHUE NPAKTHUYECKON pabOTHI: CBOICTBA pPacTBOpa YKCYCHOU
KHUCJIOTHI.

PacuérHble 3a1a4n.

Boluncienuss 1o ypaBHEHMIO XMMHMYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIeCTBA WJIM IMPOAYKTAa PEaKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOT'O U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIIH).

A3zoTcoaepikaliye OpraHuuecKiue COCANHEHNSI.

AMUHOKHUCIIOTHI KaK aMmpOoTepHbIe OpraHnyeckue coenuueHus. Guznueckue 1 XUMUYECKUE
CBOMCTBa aMHHOKHCIOT (Ha TpHMEpe TJIMIHMHA). buonormyeckoe 3HAYECHUE AMUHOKHCIIOT.
IlenTunael.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpETUYHAsT CTPYyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3, JEHATypallus,
KauyeCTBEHHbBIE PEaKIIMH Ha OETKU.

9KCHC[2HM€HT3J’IBHH€ MCTOJBI M3YUYCHHUA BEIICCTB M HUX H[!eB[!a!!!eHHﬁ: Ha6J'IIOI[eHI/I€ n
OMUCAHUC JCMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpaAlUd OCIIKOB npu HarpCBaHuu, LIBCTHLIC

peakiu 6eIKoB.
BbicokoMoIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIC IIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCp, MNOJUMCED,
CTPYKTYpPHOC 3BCHO, CTCIICHb IIOJIMMCPU3AllMKU, CpEAHSAA MOJICKYJIIpHas Macca. OcHOBHEBIE
MCTO/Jbl CUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/If/’I — NoJIMMEpHU3alvAa U INOJIUKOHACHCALIWA.

OKCIEPUMEHTANbHbIE METOJbl W3YYEHHUs BEIIECTB U MX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MeXnpeAMETHEIE CBSI3H.

Peanuzanus MexInpenMeTHBIX CBSI3€H NPU M3yYEHUU opraHudeckol xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak MU
NIOHATUH, SIBJISAIOIIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOIO LIUKIIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC TIOHATUA: SABJICHUC, HayQHLII\/'I (baKT, TUII0TE3a, 3aKOH,

TEOpWs, aHajau3, CHHTE3, KiIacCU(UKAIUs, TEPUOJUIHOCTh, HAOIIOJCHUE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJEIHUPOBAHUE.

11
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®dusuka: MaTepus, SJHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHUI YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (M3MYECCKUE BEITUYUHBI M €AMHUIIBI
UX U3MEPEHUSI.

Buonorus: knerka, opranu3m, O6mocdepa, oOMEH BELIECTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIKH, yTIeBOIbI, KUPHI, (PEPMEHTHI).

I'eorpadust: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus: MHUIICBBIC MPOAYKTHI, OCHOBBI PAIlTUOHAJILHOI'O IMATAHWA, MOKOIIUEC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE ITPErnapaTbl, MAaTCPpHAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
ObIIASA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckue OCHOBbI XMMHH

XuMuyeckuil 3neMeHT. AToM. Slapo aroma, U30TOIBL. OJIEKTPOHHAs 000JIO0YKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacrpeneneHus: 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHAs! KOH(PHUTYPaLUs aTOMOB.

[lepuonuueckuit 3akoH u Ilepuogmyeckass cucremMa XUMHYECKHUX dieMeHTOB /[l
U. Menneneea. Csizb mnepuoguyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKHX
sneMeHToB [[. M. MeHneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 06pa3yeMI:IX HUMU NPOCTHIX U CJIIOKHBIX BCHICCTB
0 TpyIIaM U rnepuojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XHUMHUYECKash CBSI3b. Buabl XuMudeckod CBSI3U (KOBaJIEHTHAast
HeMoJIIpHasl U MOJIsIpHAas, WOHHAs, MeTaJIMyeckas). MexaHu3Mbl 0Opa30BaHUS KOBaJCHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3k. BaneHTHOCTH.
OneKTpoOoTpULATENBHOCTD. CTeNEeHb OKUCIEHU. FIOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPHUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJIIMYECKON PEIETKY.

[TonsiTue o qucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHbBIE pacTBOphl. MaccoBas A0:s
BeIlleCTBA B pacTBOPE.

KJ'IaCCI/I(I)I/IKaL[I/IH HCOPTaHNYCCKUX COCHHHCHHﬁ. HOMCHKJIaTypa HCOPTaHUYCCKUX
BCIICCTB. I'enetmyeckas CBA3b HCOPraHNMYCCKUX BCHICCTB, HNPHUHAMICKANIUX K PpPa3IndHbIM
Kj1acCaM.

Xumuaeckas pcaKnus. KHaCCH(bI/IKaLII/IH XUMHNYCCKHUX peaKHI/Iﬁ B HeOpFaHquCKOﬁ n

OpI‘aHI/I‘ICCKOf/’I XUMHUU. 3aKOH COXpPaHCHUA MACChI BCUICCTB, 3aKOH COXPAHCHUA U IMPCBPALLICHUA
OHCPI'vH IIPpU XUMHUUYCCKUX PCAKIHAX.

12
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CkopocTh peakiuu, €€ 3aBUCMMOCTh OT Pa3IUyHBIX (hakTopoB. OOpaTUMbIe pEaKIIUU.
Xumuyeckoe paBHoOBecue. MaKTOpPHI, BIMSIONIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Ipunnun Jle [larense.

DnekTponauTnueckas auccouuanus. CumbHble U ciabble 31MeKTpoiauThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KUCIas, HEUTpallbHas, II€JI0YHAs.

OKHCIUTEIEHO-BOCCTAaHOBUTEIILHBIC pcaKknuu.

OKCIEPUMEHTANbHBIE METOJIbl M3YYEHHUsSl BEIIECTB M WX NPEBPAIICHUH: JAEMOHCTpALUA
tabmun «llepuomgmueckast cuctema xumudeckux siaeMeHToB JI. WM. MeHneneeBa», u3ydeHue

Mozenen KPUCTAJIIMYECKHUX PEIIETOK, HabmroeHne
Y OMKMCAHKE JEMOHCTPAIIMOHHBIX U JIa0OPAaTOPHBIX OMBITOB (pa3joXKeHHe MePOKCUAA BOJOPOia B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIIEHUE Cpeapl pacTBOPOB BEIIECTB €  IOMOUIBIO
YHHUBEPCAJIBLHOTO MHJIUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUUECKONH padOThI
«Bnusiaue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHble 3agayn.

Pacu€tbl o ypaBHEHHUSIM XUMUYECKUX PEaKLUi, B TOM YHCJIe TEPMOXUMHUYECKHE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBas 10JIS BEIIECTBAY.

Heopranuyeckass xumus

Hewmertannsl. [Tonoxxenne HemeramioB B [leproanueckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpoeHHsI aToMoB. Dusmyeckue CBOWCTBA HEMETAJUIOB.
AJIOTponus HEMETaJUIoB (Ha MpuUMepe KUCIopoia, cepsl, (hocdopa u yriepoaa).

XWMHYECKHUE CBONCTBA BAXKHEWIINX HEMETA/UIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yIJiepoJia U KPEMHUS) U UX COCIMHEHHM (OKCUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHHU ).

[IpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COECUHEHUN.

Meramnsl. [lonoxenue meramioB B [lepuogndeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHs 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢usnveckue cBoiicTBa MeTa/utoB. CIUTaBbl METaNIOB. DIIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METAJIJIOB.

XWUMHUYECKHUE CBOMCTBA BAXXHEHIIMX META/UIOB (HATPHWM, KA, KalblUi, MarHui,
AITIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

O6H_II/Ie CITOCOOBI MOJIYy4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHHUKC.

:‘)KCHC[QI/IMGHTEIJ'IBHI)IG MCTOJbl HM3YYCHUA BCIICCTB W HX H[!eB[!a!!!eHHﬁZ HN3Yy4CHUC
KOJUICKIIMH «MeTtamiel 1 CIIJIaBBI», o6pa3u013 HCMCTAJUIOB, PCHICHUC OSKCICPHUMCHTAJIBbHBIX

3amay, HaONIOJIGHHWE W ONHMCAaHWE JEMOHCTPAIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3aumoielicTBHE THUAPOKCHAA ATIOMHUHMS C PAaCTBOPAMHM KHUCJIOT M IIEJI0oYel, KauyeCTBEHHbIC
peakuuy Ha KaTHOHBI METAJIIOB).

Pacuérhple 3agaun.
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Pacuérel Macchl BemecTBa MM 00BEMa ra3oB M0 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIUX B PEaKLUHU BELIECTB, Pacd€Tbl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) POAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHSA ¥ ;KH3Hb

Ponp xumMuu B o0ecriedeHur 3KOJIOTMYECKOM, YHEPTeTUYECKON U MUIIEBOH O€30MacHOCTH,
pa3BI/ITI/II/I MCAUIIUHBI. HOHHTI/IC (0] Hay‘IHBIX METOOdaX IIO3HAHUS BCUICCTB U XHMHUCCKHUX
peaKIuid.

[IpeacraBnenuss 00 OOHMMX HAYYHBIX NPHUHIMIAX MPOMBIILIEHHOTO TOJTYYEHUS
Ba)KHEUIIINX BEILIECTB.

YenoBek B MUpPE BCIICCTB H MATCPHUAJIOB: BaKHEHIIIIE CTPOUTCIIbHBIC MAaTCpHaJIbl,
KOHCTPYKIOHUOHHBIC MaTCpHaJibl, KpaCKH, CTCKJIO, KCpaMHWKa, MATCpUAJIbl IJId OJJICKTPOHHKU,
HaHOMAaTCpHUuaJibl, OPraHN4CCKUC U MUHCPAJIbHLIC y,[[06peHI/I$I.

XuMHs W 370pPOBhE YEJIOBEKA: TMpaBHJIa HWCIIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€e30macHoro HCIIOJIb30BaHUS HpenaparToB OBITOBOM XAMUU
B IIOBCEIHEBHOM KU3HU.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBsI3€d NPU M3YYEHMM OOIeH M HEOPTaHWYECKOM XUMHUU B
11 xylacce OCyIIECTBIISIETCS Yepe3 UCHOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMH,
TaK U MOHATHH, ABJISIFOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJTU3,
CUHTE3, KIacCHU(UKauUs, NEePUOANYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOICIUPOBAHNE,
MU3MEpEHUE, SBJICHUE.

®dusnka: Marepus, SHEPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE

COCTOSIHHEC BCIIICCTBA, (1)I/ISI/I‘I€CKI/IG BCJIMYWHBI U €AVMHUIBI X U3MCPCHUS, CKOPOCTD.

Buonorusi: kimeTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OPraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHbIE OPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHomorns: XumMudeckas MNPOMBINIJICHHOCTE, METAJUTIYPTHA, IPOU3BOACTBO CTPOUTCIbHBIX

MaTCepHraoB, CEIbCKOXO3I1CTBEHHOE IMpONU3BOACTBO, nuIicBas MMPOMBIIIJICHHOCTD,
(papMaueBTqucxas[ MPOMBIINIJICHHOCTD, IMPONU3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOACTBO KOHCTPYKIHUOHHBIX MaTepuajioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOUITUMUCS
pOrpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuyHo-MeTonn4eckoil OCHOBOW Ui pa3padOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
IPOrpaMM CpeHEro o0IIero o0pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM OIXO.

B coorBercTBHM C CUCTEMHO-ACATCIBbHOCTHBIM IIOAXOAOM B CTPYKTYPE JMYHOCTHBIX
PE3YJIbTATOB OCBOCHUA MPCAMETA «XuMHUS» Ha YPOBHC CPCOAHCTO O6I.I.ICFO OGp&BOBaHI/IH
BBIJICJICHBI CJICAYIOIINE COCTABIIAIOIINC:

OCO3HaHUE OOYYAIOUIUMUCA POCCHUMCKON Tpa)KTaHCKONW HACHTHYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4Hu€ MOTHBAIIUH K O6y‘IeHI/IIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIACHUH JTMYHOCTH HAa OCHOBE KIIHOYEBBIX
LIEHHOCTEH M UCTOPHUYECKUX TPaIULIUN 0a30BOM HAYKU XMUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBAThCS B CBOCH IESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYUE IIPaBOCO3HAHUA 9KOJIOTHYECKOH KYyJIbTYpPBI H CIIOCOOHOCTH CTaBUTh el u
CTPOUTH JKU3HCHHBIC TUIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHMS HpeaMeTa «XHUMHsD» JOCTUTalOTCS B €IMHCTBE
y4eOHOW M  BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMHM U HUJACAlaMU  POCCUHCKOTO
IpaXAaHCKOro O0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M IpaBUJIaMU IOBEACHUS,
CHOCOOCTBYIOLIMMHU TpOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOI'O CTaHOBJICHUS
JMYHOCTH 00yYarOIIHXCsl.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MpeaMeTa «XHUMHEsD OTPaXarT cHOpMHpPOBAHHOCTH
OMbITa TIO3HABATENbHOM M MPAKTHUECKOH MesTeNbHOCTH OO0Yy4alouMxcs M0 pealu3aluu
MPUHATHIX B 00I1I€CTBE LICHHOCTEM, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

0CO3HaHMA 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEH, yBaXKEHHS K
3aKOHY U NPaBOMNOPSAKY;

NpEaACTaBJICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaAX MCKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH P CO3JaHHUU y‘—Ie6HI)IX IIPOCKTOB,
peuICHUH y‘IC6HHX 1 MTO3HABATCJIbHBIX 3a1a4, BBIIIOJTHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;,
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CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apryMEHTHI JPyTuX
MIPH aHaJIN3€ Pa3InYHbIX BUIOB YUEOHOM J€ATEIbHOCTH;

2) MATPUOTUIECCKOI'O BOCIIMTAHUSA:

[EHHOCTHOTO OTHOILIECHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIMI0 OTEUEeCTBEHHOU
XHUMHH;

YBaXXCHHUA K IMPOHECCY TBOPUECTBA B obOnacTu TECOpHUHU MW TPAKTHUYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHHA TOr'0, 4YTO AOCTHKCHHUA HAYKH €CTb PE3YJIbTAT IJIMTCIBHBIX Ha6HIO,[IeHI/II>'I,

KPOIIOTJIUBABIX OKCIICPUMCEHTAJIBHBIX ITOUCKOB, ITIOCTOSIHHOI'O Tpyaa y‘IéHI)IX " IMMPAKTUKOB;

HHTCpPECa MW MO3HABATCIIbBHBIX MOTHUBOB B IIOJYYCHUM W MTOCICAYIOIICM aHAIU3C
I/IHCI)OpMaI_[I/II/I O MePCaAOBLIX JOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBECHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHM,;

CHOCOOHOCTH OLICHUBATh CUTyaluu, CBsI3aHHBIC C XUMHUYCCKUMHU SIBJICHUAMU,
U TPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE M IIOCTYIIKM CBOMX TOBApUUIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHMUA [EHHOCTeH 310poBOoro M Oe3omacHoro oOpas3a J>KW3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3HYECKOMY M ICUXUYECKOMY 3JI0POBbBIO;

coOoieHnsT TpaBMJI 0€30MMaCHOTO OOpAIIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKA3HU U B TPYJOBOU JEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPaBWI HHAMWBUIYATBHOTO M KOJJICKTUBHOTO 0€30I1acHOro
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIIHNX 3JJ0POBbIO U KU3HU JIOJIEH;

OCO3HAHMA TOCIEACTBUN M HENPHATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUs aIKOTOJIs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BoCIuTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEI0BAaTENbCKOW JIEATEIbHOCTH,
O0IIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYTUX BUIAX AEATECIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHe B PEIICHWH TMPAKTUYECKUX 3aad COLHUaIbHOU
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY H3YyUEHHIO Mpodeccuil pa3siudHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIAM TPyJa U pe3yJibTaTaM TPYIOBOH ACSATEIbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHAMBUIYAJIbHOM TpaeKkTopuu 0O0pa3oBaHus,
Oynyueit npodeccun U peaau3aluuu COOCTBEHHBIX dU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HMHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUS

9KOJIOTUYECKH 11€J1eCO00pPa3HOr0 OTHOIICHHS K IPHUPOE, KaK NCTOYHHUKY CYIIIECTBOBAHHMS
JKM3HH Ha 3eMiIe;

MOHMMAaHUS TI00AIBHOTO XapaKTepa HKOJIOTMYECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM CPEIbI;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HUCITIOJIBb30BaHHUA I[OCTI/DKGHI/Iﬁ XUMHHU OJId pCUHICHUA BOIIPOCOB
palOHAJIbHOI'O IIPUPOAOIIOTIL30BAHUA;

AKTUBHOTO HEMPUATHS JCHCTBUH, MPUHOCAIIUX BpENl OKPYXKAIIIEH MPUPOJHOU cpene,
YMCHUA TPOTrHO3UPOBATH He6JIaFOHpI/I$ITHBI€ 9KOJIOTUYCCKUEC TOCICACTBUA MPCANPUHUMACMbBIX
JICEUCTBUI U NMPEIOTBpAIATh HX;

HaJIM4ug PpPa3sBUTOTO OSKOJOIrMYECKOI'0 MBIIIJICHUS, 9KOJIOTHICCKON KYJbTYpPhbI, OIIbITa
ACATCIIBHOCTH 3KOJIOTHYECKOM HAIllpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HWMHU B
HO3HaBaT€JII)HOI>’I, KOMMYHHKaTHBHOﬁ u COHH&J’IBHOﬁ ITPAKTHKE, CIIOCOOHOCTHU U YMCHUA aKTHUBHO
IMPOTHUBOCTOATD NUACOJIOTUA XeMO(I)O6I/II/I;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBCHHOM MPAKTHKH;

NOHMMaHMA CHeuu(UKH XUMHUM KaK HayKH, OCO3HaHus e€ posd B (opMuUpOBaHUH
palMOHAIBHOIO HAyYHOTO MBIIIICHHS, CO3AAHNU LIEJIOCTHOTO IIPEICTABICHHUS 00 OKpPY’KaroLIeM
MHUpE KAaK O €IMHCTBE IIPUPOJbI U 4YEJIOBEKA, B IO3HAHUM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIi COBPEMCHHOW IMBHIIM3AlUU: B €&
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHATbHOU
KYJIbTYPBbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOMYUBOIO PA3BUTHS YEJIIOBEUECTBA — CHIPbEBOM,
SHEPTreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreYeHNH YCIOBHIA YCIIEITHOTO TPYAa U SKOJIOTHUECKH KOM(POPTHOM KH3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHHUs CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUH OKPYXKAIOIIEr0 MHUpPa M IPOUCXOISAIIUX B HEM H3MEHEHHUH,
YMEHHsI IeJIaTh 000CHOBaHHbBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJTBIO TIOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIHLHO MCIIOJIb30BaTh XUMHUYECKHE 3HAHUS AJId pCICHUA npo6neM
B PCAJIbHBIX JKU3HCHHBIX CUTYALUAX;

HHTCPECCA K ITIO3HAHHIO U HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH,
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TOTOBHOCTH M CIHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHMIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAHMH TIO XHMHHU B COOTBETCTBHH C IKH3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IMyHbIX cdepax MpodeccHoHaNbHOM
JESITEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yJabTaThl OCBOEHHUS Y4eOHOro mpeaMera «XHUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHMs BKIIOYAOT:

3HauYUMBble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YYAIOUIMXCS MEXKIUCIUIUIMHAPHBIC
(MexnpeaMeTHbIE) 00LEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHOU KapTUHBI MUPa
U crienn(uKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIEHUE, MPOLECC, CUCTeMa, HayuHbId (akT, NMPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBCPCAJIbHLBIC quGHBIG HeﬁCTBHH (HO3HaBaTCHBHBI€, KOMMYHHKATHUBHBIC,
perynsatuBHbIe), obecmeunBaronue (HopMupoBaHue (GYHKIMOHATBLHONM TPaMOTHOCTH |
COLMAIHOW KOMITETEHIIMH 00yYaroIInXCs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ HCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHblEe YydeOHBbIE ICHCTBHS B IO3HABATEIBHOW U

COILIMAJIbHOM IIPaKTHUKE.

MeTaHpeI{MeTHHe PE3YyJabTaTbl OTPAXKAOT OBJIAJCHUC YHUBCPCAJIBbHBIMHA y‘le6HI>IMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA I[GﬁCTBPISIMH.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMMN:
1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENIbHO  (pOpMyJIMpOBaTh U aKTyalu3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccmaTpuBaTth;

OnpeaAC/isITb HOCIIU JACATCIBbHOCTU, 3aJdaBasgd NAapaMCTPbl U KPUTCPHUU HUX JOCTUKCHUA,
COOTHOCHUTD PE3YyJIbTAThl ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPU OCBOCHHU 3HAHHH HpI/IéMI)I JOTHUYCCKOI0 MbBINUJICHUSA — BBIACIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBATh HUX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA JIA 00BACHEHUS OTACIBHBIX q)aKTOB u SIBJ'IGHI/If/'I;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUH IAJIA Kﬂaccn(bm(auym BCIICCTB 1 XUMHWYCCKUX peaKuHﬁ;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUSAMU,

CTPOUTHL JIOTUYCCKUC PACCYKIACHHUA (I/IHI[YKTI/IBHLIe, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),

BBIABJIATH 3aKOHOMCPHOCTHU W IIPOTHBOPEYMA B paCCMaTpUBACMBbBIX ABJICHHUAX, q)OpMYJ'H/IpOBaTB
BBIBOJbI M 3aKJIFOYCHUA,
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IOPUMEHSTH B MPOLECCE TMO3HAHUS, MCIOJIb3YEMbIE B XUMUH CUMBOJIMYECKUE (3HAKOBHIC)
MO/IETH, TPe0OPa30BBIBATH MOJIETIbHBIE IPEICTABICHNUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMu4eckass ¢GopMmysa, ypaBHEHHE XHMHYECKOM peakuud — TpU pelIeHUH Yy4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTh HAa3BaHHbIE MOJEJbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapAKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKIINM.

2) 0azoBbIe UCCIEA0BATENbCKUE eiiCTBHS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMSI BEIICCTB M XUMHUCCKUX PEAKIIHA;

dbopMynupoBaTh €AMW W 3a7a4d  HMCCIIEIOBAaHMs, WCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTs1 POPMHUPOBAHUS TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUH;

BJIaACTb HABBIKAMH CaAMOCTOSATCIBHOI'O IIJIAHUPOBAHUA W MPOBCACHUA YYCHHUYCCKHUX
IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOJATh 32 XOJOM IPOIecca, CaMOCTOSTEILHO
IPOTHO3MPOBATh €ro pe3yibTar, (opMynupoBaTh O0O0OOIIEHHS H BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABISATH OOOCHOBAHHBINA OTYET O MPOJICIAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOM HCCIEeI0BAaTEIbCKOW M MPOEKTHOM JeSTeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOI0B ITI03HAHUS.

3) pa6ora ¢ nngopmanmei:

OPHEHTHPOBAThCS B PA3MUUHBIX HCTOYHHMKAX WHPOpManuu (Hay4IHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBOoYHbIE TocoOus, pecypchl HMHTepHeTa),
aHAJIM3MPOBaTh WHQPOPMAIMIO pPA3MYHBIX BHJIOB W (OPM MPEACTaBICHHS, KPUTHUECKH

OLICHUBATH €€ JOCTOBCPHOCTb U HETIPOTUBOPCUUBOCTD,

dbopMyIHMpOBaTh 3ampoCchl W HPUMEHATH pPa3IUYHBIE METOJAbl NPH TOUCKE M OTOOpe
uHbopMaIuy, HEOOXOIUMOI JJ1s1 BBITIOJIHEHUS yUEOHBIX 33/1a4 ONpeIeEHHOrO TUIIA;

npuoOpeTaTh OMBIT MCMOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIBHYIO (OPMY IpeACTaBIeHUS MHPOpMAIMU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3IK B KauecTBE CpEACTBA Npu pPaboTe C XUMHYECKOM
uHopMaIuen: TPUMEHATh MEXIpeAMETHbIe ((DU3MYecKne W MaTeMaTU4YeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTYpbl, HOMEHKIATYPY;

UCTIONB30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISATHOCTH.

OgiaieHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU eHCTBUSAMU:

3a7aBaTh ~ BOMPOCHI TI0  CYIIECTBY  OOCYXJaeMoil TeMbl B  XOJA€ JMaiora

U/AIIH AUCKYCCHH, BBICKA3bIBATH HICH, (I)OpMyJII/IpOBaTL CBOU TMPCAJIOKCHUSA OTHOCHUTCIBHO
BBITTOJTHEHUA Hpe)IHO)KeHHOfI 3aJa4H,
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BBICTYIIAaTh C TPE3CHTAlMEH pPe3yJbTaTOB MO3HABATEIHLHON NEATEIILHOCTH, MOMYyYEHHBIX
CaMOCTOSITCIEHO HWJIM  COBMECTHO CO CBEPCTHUKAMH TIPU  BBITIOJHEHUH XHMHUYECKOTO
JKCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIENOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
pea3anuu y4e0HOTO MIPOEKTa 51 (dhopMyITHpOBAThH BBIBO/IBI
Mo pe3ylbTaTaM MPOBEACHHBIX UCCICIOBAHUM MMyTEM COTJACOBAaHUSA TMO3UIMH B XOJe
o0cyxaeHuss 1 0OMEHa MHCHHSIMHU.

OBjaaaenue YHUBEPCAJIBbHBIMHA PEryJAATUBHBIMUA JeHCTBUSAMHU:

CaMOCTOATCIIbHO IUIAHUPOBATHL U OCYHICCTBJIATHL CBOKO ITO3HABATCIBHYIO ACATCILHOCTD,
onpenenss e€ ey W 3aJa4yd, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJiaraéMblii aTOPUTM JICHCTBHI NPU BBINOJHEHWN YYEOHBIX M HMCCIEI0BATENbCKUX 3a/1ad,
BBIOMpAaTh Hanbosiee A3 (HEKTUBHBIN CMIOCOO UX pEHICHUs C YYETOM MOJYYSHHUSI HOBBIX 3HAHUU O
BCIICCTBAX U XUMUUCCKUX PCAKIUAX,

OCYILECTBIIATh CAMOKOHTPOJIb CBOECH JIEATCILHOCTH HAa OCHOBE CaMOaHajih3a W
CaMOOILIEHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC
[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XuMus» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUYECKOM COCTaBJISIONIEH ecTeCTBEeHHO-HAyYHOI
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SBJICHHUA TPUPOJIBI, B (OPMUPOBAHUU MBIIIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIWMOM Ui pelieHus
MPaKTUYECKUX 3aJlad M SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpefie;

BJIAJICHAE CHCTEMOM XMMHMYECKHX 3HAaHHW, KOTOpas BKJIKOYACT: OCHOBOIOJIATaIOIUe
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTbD,
UIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYyKTypHas ¢opmynaa (pa3BépHyTas H
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJeT,
(yHKUMOHANbHASL TPyIIa, pajuKal, MU30MEpHs, HU30MEphbl, FOMOJOTHYECKUN PsJl, TOMOJOIH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCOAEpKAIUUE COCAUHEHHUS, MOHOMED, IIOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHNUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOESHUSI OPTaHUYECKUX
BemiectB  A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHHMSA, JICKAIIME B OCHOBE IIOHUMAaHUSA
MPUYMHHOCTUA M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30I1aCHOM UCIIOJIb30BAHNYU BaKHEHIINX OPraHUYECKHUX BELECTB B OBITY
U IIPAKTUYECKOH JCSATEIBHOCTH YEIO0BEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€PHbIE NMPU3HAKH MOHATUH, YCTaHABIUBATb
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME OHATHS [IPU ONUCAHUM COCTaBa, CTPOCHUS U
NpEeBpalLeHUI OPraHuYeCKUX COeTUHEHNH;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JIi COCTABICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOM) (GOPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHEHUI XMMHUYECKUX pEaKLMi, U3rOTABJIMBATHE MOJCIIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WILIIOCTPALMU UX XUMHYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOCHUS;
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c(OpPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPraHUYECKUX
BEUIECTB IO MX COCTaBYy M CTPOEHHUIO K ONpeAeNEHHOMY Kiaccy/Tpylne COeAMHEHHUH
(YrneBogopoabl, KUCIOpOJ W  a30TCOJEp)KAalllMe  COEAMHEHHs, BBICOKOMOJEKYJISIPHBIC
COEIMHEHMs), JaBaTh UM Ha3BaHus Mo cucrematuueckor HoMmeHknatype (IUPAC), a takxke
NPUBOJIUTh TPUBMAJIbHbIE HAa3BAaHHs OTJENBHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, STWIEHIIUKOJb, TIULEPUH, (QeHod, (GopMaibAeryj, aleTajabAerui, MypaBbUHas
KHCIJIOTA, YKCYCHas KHCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO03a, QpPyKTO3a,
KpaxMaJl, [eJUTH0J103a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEICIATh BUIBI XUMHUYECKON CBS3M B OPTraHUYECKHUX
COeMHEHUSIX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS TNPUMEHSTH TOJIOKEHHUS] TEOPUU CTPOCHUS OPTaHMYECKUX
BemiecTB A. M. byTiiepoBa /st 0OBsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUsI MACCHI BEILIECTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HUECKHE U
XMMHYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENCH Pa3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTaH, »TaH, JTWIEH, NPONWICH, aneTwieH, OyrtaaueH-1,3, metwnOyraaueHn-1,3, OeH3o,
METaHOJ, ATaHOJ, YTHJICHTIUKOIb, TIUIEPUH, (PEHOM, aleTalbIeru]l, MypaBbHUHAs U YKCYCHas
KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUTI003a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBS3b MEXKIY HUMU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX DPEaKIHHi ¢
UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHUKH YIJIEBOAOPOJHOTO ChIPbS
(HedTb, TPUPOIHBIA Ta3, yroiib), CHOCOOBI MX MEepepadOTKH W MPAKTUYECKOE MPUMEHEHUE
IPOIYKTOB MEPEePadOTKH;

c()OPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYHCICHUS [0 XHUMHYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIHH 10 HM3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJIHOT'O u3 HCXOJIHBIX BCIIECTB
WM TIPOAYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/JaX HAyYHOTO
[IO3HAHUsA, MCIIOJB3YEMbIX B XHWMHUHU IIPU MU3YYEHHM BEIIECTB M XUMHUYECKHUX SIBICHHUU
(HaOmroneHue, W3MEpeHue, OSKCHEPUMEHT, MOJEIUPOBAHKUE), HCIOJIb30BaTh CUCTEMHbIE
XUMHMYECKHUE 3HAHMS ISl IPUHATHS PEILICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOIATh MPaBUIa MOJB30BAHUS XUMUYECKOW MOCYI0U U
71ab0opaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOJITHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJIHATH XMUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHrs OPraHUYeCKUX BEIIECTB MPU HAarpeBaHWU, MOJyUYEHUE STUIICHA U U3yYEHUE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OPTraHUYECKUX BEIIEeCTB, JeHaTypalus OeJIKoB Npu
HarpeBaHuH, [[BETHbIE PeaKuu OEIKOB) B COOTBETCTBUU C IMPAaBHJIAMHU TEXHUKH 0€30MacHOCTU
npu oOpalleHNH C BEIIEeCTBAMM M JIAOOPATOPHBIM 000pYyJI0BaHHEM, MPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO S3KCIepuMeHTa B (opMe 3amucd YpaBHEHHUH COOTBETCTBYIOIIMX pEAKIUil u
(hopMyIMpPOBATh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
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c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATH XMMHUECKYIO HH(OpPMAIHIO,
MOJIy4aeMy10 U3 Pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBOi nHGopMaiuu, UHTepHET u ApyTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWiIa SKOJIOTMUYECKH Le1ecoo0pa3Horo
MOBEEHUs B OBITY M TPYAOBOM [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYy arollel MpUpPOIHOIN cpesbl, 0OCO3HaBaTh OMACHOCTh BO3AECHCTBMS Ha >KUBBIE OPTaHU3MBbI
ONpEeNENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHBUIEHHSI M MPEJOTBPAILICHHS UX BPEAHOIO BO3JECHCTBUS HAa OpraHU3M
YEJI0BEKa;

JJIA 06yqa101u14xc51 C OrpaHUYCHHBIMH BO3MOXHOCTIAMHU 3A0POBbsiA: YMCHHUE IIPHUMCEHATH
3HAHUS 00 OCHOBHBIX AOCTYIHBIX METOJJaX MO3HAHWA BCIICCTB U XUMHUYCCKUX ﬂBHGHHﬁ;

JUTSL CTIETIBIX M CIA0OBHISANINX O0YYAIOIIMXCS: YMEHHUE UCIIONIb30BaTh PENbe(PHO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaiins ns 3anmucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOGHHs Kypca «OOmias u HeopraHudeckas XHMHUS»
OTPaXKAIOT:

c(hOPMUPOBAHHOCTHh TMPEACTABICHUN: O XWMHUYECKOW COCTABIIIIONIEH €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHpaA, POJM XHMMHUU B TO3HAHUU SIBICHUNM TPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUS. U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pellleHus] TPAaKTHYECKUX 3a7ad M SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpese;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpPAs BKIIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJICKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIA OO0BEM, BAJIIEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHBb
OKHCJICHHUSI, XUMHYECKas CBS3b (KOBAJICHTHAs, HWOHHAS, MeTa/uIMuecKas, BOJOPOJIHA),
KpUCTaJUIMUECKasi  peméTka, THUIBI XHMHUYECKHUX  pEaklHil, pacTBOpP, DIIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAS IUCCOIUAINS, OKHCIHMTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOM  peaklMH, XHUMHUYECKOE€ paBHOBECHE); TEOpPUU U  3aKOHBI  (Teopusd
SJIEKTPOJUTUYECKON  Aucconuanuu, nepuoandeckuit 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHHS W TPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHH, MHUPOBO33PCHUECKHE 3HAHMS,
JeKallue B OCHOBE IMOHUMAHUA NPUYMHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBJIICHHH,
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH M O€30TaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUYCCKON JIEATEIBHOCTH YEIOBEKa,

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC NMPU3HAKHM MOHITUH, YCTAaHABIUBATb
UX B3aUMOCBS3b, HCIIOJB30BAaTh COOTBETCTBYIOIIME MOHATHUS NPU ONHCAHMM HEOPTaHWYECKHX
BEILECTB U UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIONB30BaTh XUMHUYECKYIO CHMBOJIUKY MAJIS COCTaBICHHS
¢bopMyn BemiecTB M ypaBHEHHH XHMHUYECKHX PEAKIHMHA, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHManbpHBIE Ha3BaHUS OTHEIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbId ras,
YIJEKUCBIA Ta3, aMMUaK, TaméHas U3BECTh, HErami€Has W3BECTb, NUThEBas COJa, MUPUT U

JpyTHe);
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c(OpPMHUPOBAHHOCTh YMEHUH ONPENENIATh BAJICHTHOCTh U CTETIEHb OKUCICHHUSI XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEHTHAs, MOHHAS,
METaJIJINYECKasi, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIINYECKONH PEIIETKH KOHKPETHOTO
BEIECTBA (ATOMHas, MOJEKYJIApHas, WOHHAs, MeTaJJIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMUBATH MPUHAICKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpEeIeNEHHOMY KIIACCY/TPyYIIe COSTUHEHUH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCUBI, COITH);

cOPMHPOBAHHOCTE  YMEHUH  PACKpBIBATH CMBICH  NepHOAMYEcKOoro 3akoHa JI.
W. MenneneeBa U JI€MOHCTPUPOBAaTH €ro CUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB
XMMHUYECKHUX 31eMeHTOB 1—4 nepuonos Ileproanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa, UCHONb3ysl MOHATUA «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY, «IHEPreTHUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB MU UX
COCMHEHHI M0 nepuojaM MW rpynmnam l[lepronnueckoil CUCTEMbI XMMHUYECKUX 3JeMEHTOB /I,
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMKUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOMN
CBSI3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C TOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATH XMUMUYECKHE PEAKIUU MO PA3TUYHBIM
npu3HakaM (YHCIIy W COCTaBy pEarupyronmx BEHIECTB, TEIIoBoMY d(dekty peakuuw,
M3MEHEHHUIO CTENEHEH OKUCIICHUS SJIEMEHTOB, OOPAaTUMOCTH PEaKIIUY, YUYACTHIO KaTalIn3aTopa);

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/'I COCTaBJIATb YPABHCHUSA peaKHI/Iﬁ Ppa3JIMYHbIX TUIIOB, ITOJHBIC
u COKpaIIIéHHI)IG YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha, YUUThbIBasA yCJIOBUA, IIPU KOTOPBIX 3TU
pCakiu UAYT OO0 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KAaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pACMO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBaTh CYLUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxIuii OCPeICTBOM COCTAaBIICHHUS 3JIEKTPOHHOTO OalaHCca ITHX peaKiuii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu OT
pasTUYHBIX (DAKTOPOB; XapakTep CMEMICHUS XHMHYECKOTO pPABHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [larensbe);

c(OPMHUPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMHUECKUE ITPOLIECCHI, JIEKAIINE B OCHOBE
NPOMBIIIJICHHOTO TIOJIY4YE€HUSI CEpHOM KHCIOTHl, aMMHaka, a Takke C(HOPMHPOBAHHOCTH
npezicTaBieHuit 00 OOIIMX HAay4YHBIX NMPUHLMIIAX U IKOJOTHYECKUX IMpobiieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh yMEHHI TPOBOJUTH BHIYUCICHHUS C HWCHOJIB30BAHUEM TIOHSATHS
«MaccoBasi JIOJIsI BEIIECTBa B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHUX
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peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHMSI MaCChl BEIIECTB, PEBPALLCHUSA U COXPAHEHHUS YJHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJaTh NMpaBUiIa MOJIb30BAHUS XUMHMUYECKOW MOCYIOU M
1a00paTOpPHBIM 000PYAOBAaHHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 10 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX ONBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUJIAHUPOBATh M BBINOJIHIATh XHUMHUYCCKHIA HSKCIEPUMEHT
(pasznoxeHue TEepOKCHIAa BOAOPOJA B MPHUCYTCTBHM KaTalnW3aTropa, ONpEACNCHHE Cpe.bl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHHBEPCAILHOTO WHINKATOPA, BIMSHUAE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIUH, PEaklMd HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC pPEaklud Ha
cyibdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCICPUMEHTATBHBIX
3aga4 II0 TEMaM «Mertamiely u «HeMeTaHHBI») B COOTBCTCTBHUHU C IIpaBUJIaMU TCXHUKU
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000PYI0BaHUEM, MPEICTABIISATh
pe3yabTaThl XUMHYECKOTO OJKCIepHUMEHTa B (hopMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peaxImii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3HPOBATh XMMHUYECKYIO0 HH(OpMAIHIO,
HOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTBA MaccOBOW KOMMYHHMKalMu, MHTepHeT u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IpaBWJIa SKOJIOTMUYECKH LeJIecoo0pa3Horo
MOBE/IeHNs B OBITY M TPYAOBOHM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOErO 3/I0POBbI U
OKpY’KaIoIIe MPUPOJIHON Cpellbl, 0CO3HABATH OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIeCTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATh Ha mpumepax CrnocoObl
YMEHBIIIEHUS U TPEAOTBPALIEHHUS UX BPEJIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

JJIs 06yqa10u11/1xc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbIA: YMCHUC INPHUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIHBIX METOJAaX IMMO3HAHHA BEIIECTB U XUMHUYCCKUX HBJ'IeHPIfI;

JUISL CIIETIBIX M CJIA0OBUIALIMX 00YyYarOIIUXCS: YMEHHUE HUCII0JIb30BATh PENIbe(PHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins m1s 3anucu xumuueckux Gopmyd.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB
N HaumeHoBaHue pa3aesioB U TeM IPOrpaMMBbl K II JUICKTPOHHEIE (HPPOBLIC)
n/n P porp Beero OHTPOJIbHBIE paKkTHYecKue 06pa3oBaTeILHbIE PeCYPCh
padoTsbl padoTsbI
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKO XUMUM
1.1 [IpenmeT oprannyeckoit Xumuu. Teopus CTpoeHUst 3
" |lopranunueckux coenuHenuii A. M. bytneposa
Uroro o pazgeny 3
Paznen 2. YrieBoaopoabl
2.1 |[[IpenenbHbIE YIraeBOIOPOIbl — AJIKAHBI 2
)9 HenpenenbHble yriieBOJOPOIbL: AJIKEHbI, aTKaUCHBI, 6
7 ||anKuHBI
2.3 ||ApomaTHYeCKHe yTIeBOAOPOIbI 2
)4 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U UX 3
" |lmepepaboTka
Uroro no pazueny 13

Paznean 3. Knc.ﬂoponconepmamne OpPraHun4eCKue CoOCINHCHUSA

3.1 ||Crnuptel. PeHon 3
3.2 ||Anpaerunsl. Kapbonossie kuciaotel. CiaoxxHbie 23GUpsl |7
3.3 ||YruneBoabl 3
Wroro no pazneny 13
Pa3znen 4. A3oTcoaep:kamue opraHudeckue coeIMHeHUus

4.1 ||AMuHBI. AMUHOKHUCIIOTHI. bemku

Hroro no pazneny

Pa3znen 5. BbicokoMOJIEKYJJISIPHBIE COEINHEHUS

5.1 |IInmactmaccel. Kayuyku. Bonokna 2
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Kosun4yecTBo 4acoB

N HaumeHoBaHuUe pa3/1e/10B U TeM NMPOTrPaMMbl K 1 JIEKTPOHHEIE (WHpPOBLIC)

n/n pas porp Bcero OHTPOILHBIE paKTHaecKue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbl padoThI

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

11 KJIACC

KosmnuecTBo 4acos

Ne HaumeHoBaHuUe pa3/esi0B U TeM MPOTrPaMMbl JIEKTPOHHEIE (WHPPOBLIC)

n/n pasn porp Beero KonTpoJbHbie IIpakTHYeckue 06pA30BATEIbHbIE PECYPChI
padoThbI padoThbI
Pasznea 1. Teopernueckue 0CHOBBI XUMUH
Crtpoenue atoMoB. [lepuoanueckuit 3akoH 1
1.1 |Ilepuoanueckas cucteMa XUMUYECKHX dieMeHToB [I. 1. 3
Menneneena

1.2 ||Ctpoenue BemecTBa. MHOrooOpas3ue BEIIECTB 4

1.3 |[Xumuueckue peakuuu 6 1 1
Wroro no pazueny 13
Pa3znen 2. Heopranmueckasi xumusi
2.1 |[Metamuabl 6 1
2.2 |Hemeraysl 9 1 1
2.3 ||CBs3b HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB 2
Wroro no pazueny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 || Xumus v )KU3HB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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ITOYPOYHOE IIVTAHUPOBAHUE

[ToypouHoe maHupoBaHue (MOYPOYHOE IIaHUPOBaHUE paboyeil mporpaMmbl U3 0043aTeNbHON YacTH y4eOHOTo MiiaHa uMeeT (popmy, COTIacHO
KOHCTPYKTOpPY pabouux mporpamMm (caiit «EauHoe coiep:kanue oOiiero oOpa3oBaHUs»), BKIOYaeTcss B pabodyro mporpammy. Ilpu sTtom o0bem
y4eOHOT0 BpEMEHHM, 3aTPaylMBaeMOro Ha IMPOBEACHUE OLIEHOYHBIX IMpOLEayp, He HobkeH npeBblmaTh 10% oT Bcero oObema ydueOHOro BpeMEHH,
OTBOJIMMOTO Ha M3y4YEeHUE Y4eOHOTO MPEIMETA).

[ToypouHoe miaHMpOBaHWE TO Y4eOHOMY Kypcy, y4eOHOMY MOJYIIO, Kypcy BHEYPOUHOH AEATEIBHOCTH COCTaBISETCS WHIMBHIYaJTbHO
KaX/IbIM YYHTEIIEM M MOXXET MMETh CBOIO (HOpMy, OTIMYHYIO OT KOHCTPYKTOpA, SIBISETCS TNPHIOKEHWEM K padoyeil mporpamme, Ha CalWT He

BBICTABIACTCA.

10 KJIACC
Konu4gecTBo yacos

Ne Tera VDOKA K = JJIeKTPOHHBIE N (ppoBbIE

n/n P Beero|| O POJIBHBIC PaKTHYECKHE || oGha30BaTebHbIE pecypehl
padoThbI padoThbI

1 [Ipenmer oprann4eckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 1

3HaYCHHE
) Teopus crpoenust opranuueckux coequnenuit A. M. bytneposa, eé 1

OCHOBHBIC ITOJIOXKCHHA

[TpencraBnenue o K1accuPpUKaIMM OPraHUIECKUX BEIIECTB.
3  |Homenkmnarypa (cuctemMaTH4ecKas) U TPUBHAIbHBIC Ha3BAHUS 1
OpraHN4YCCKUX BCIICCTB

4 ||AnkaHbl: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psifl 1
5 |[MeraH u 3TaH — NpOCTEHIINE IPEICTABUTENIN aJTKAHOB 1
6  ||AJKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7  ||DTUIIEH ¥ NPONMMIEH — MPOCTEUIIINE MPEICTABUTEIN aJTKEHOB 1
3 [Tpaktuyeckas padora Ne 1. «IlomyueHue sTuiIeHa U U3yYCHHE €T0 1 1

CBOWCTBY
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KoanuyecTBO 4acos

Ne Tema vDOKa K 0 DJIeKTPOHHBIE N (ppoBbIE
HTPOJIbHBI AKTHYeCKH
n/n P Beero| 0RO ¢ p eckne o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
9 Ankanuensl. bytaguen-1,3 u metunOyraauen-1,3. [Tonyuenue 1
CHHTETUYECKOI0 KayuyKa U Pe3UHbI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUM PSiI. 1
ALIeTHJIEH — MPOCTENIINI TPEACTABUTENb ATKUHOB
11 ||BpriuncneHus mo ypaBHEHHIO XMMHUYECKOUN peaKIuu 1
12 ||Apensl: 6eH301 ¥ TOyOs1. TOKCHYHOCTH apEHOB 1
13 ['eneTnueckas CBsI3b yIiI€BOJOPOAOB, MPUHAICKAIINUX K 1
pa3IMYHBIM KJIaccaM
14 [IpupoHbIE HCTOYHUKH YIJIEBOJIOPOJOB: IPUPOAHBIN ra3 U 1
MOMyTHBIE HE(QTAHBIE ra3bl, HE(QThH U MPOIYKTHI €€ IepepaboTKu
15 [IpupoaHbIe HCTOUHUKH YTIIEBOJIOPOAOB: IPUPOAHBIN ra3 u 1
MOy THBIE HE(TSIHbBIE ra3bl, HEPTh U MPOIYKTHI €€ IepepadoTKU
16 |KonTposbHas paboTa 1o pasneny «YTIeBOJ0POIbD 1
17 [IpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOIL. 1
Bonoponnas cBs3b
18 |MHOroaroMHble COUPTHI: STUICHTIUKOIb U TTULEPUH 1
19 @DeHOo: CTPOCHUE MOJIEKYJIBI, (PU3UIECKUE U XUMHUSCKHE 1
CBOMCTBA, MPUMEHEHHUE
20 (|Anpmeruanl: popMagbAETHI U alleTadbACTUI. ATIETOH 1
71 OaHOOCHOBHEBIE TpeieNIbHbIE KApOOHOBBIE KUCIIOTHI: MypaBbUHAS U 1
YKCyCHasI
2 [TpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM 1
KHUCJIOTBD)
73 CreapuHoOBas U OJICMHOBAsI KUCIOTHI, KaK MPEICTABUTENN BBICIITNX 1

Kap6OHOBI>IX KHCJIOT
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KoanuyecTBO 4acos

Ne Tema vDOKa K 0 DJIeKTPOHHBIE N (ppoBbIE
HTPOJILHBI AKTHYEeCKH
n/n P Beero| 0RO ¢ p eckne o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
24 Mpli1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEE 1
eUCTBUE
25 CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE KAPOOHOBHIX KUCIIOT. 1
['unponn3 cioxHbIX 3(UpOB
26 | Kupsl: THAPOIN3, MPUMEHEHUE, OMOIOTHYECKAs POJIb KUPOB 1
27 YrieBoapl: cocTaB, kKnaccudukaius. BaxHeie npeacTaBuTenu: 1
[III0K03a, PpyKTO3a, caxaposa
28 |[Kpaxman u 1nesmuirono3a Kak NpUupogHbIE TOJIUMEPBI 1
9 Konrtponsnas pabdota no pazaeny «Kucnoponaconepxarue 1
opraHuueckue coenuHeHus»/ Beepoccuiickas nposepoyHas pabora
30 OO61as xapakTepUCTHKA a30TCOACPKAIINX OPraHUYECKUX 1
coenuHenuil / Beepoccuiickas nmpoBepouHasi paboTa
31 ||AMHUHBL: METHJIAMUH U aHWJIUH 1
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKHEe COSAMHEHUS, UX
32 ||6monoruueckoe 3Hauenue. [lentuasl. benku kak mpupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUSI
33 ||OcHOBHBIE MOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COETMHEHUIN 1
34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM. 1
IInacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC
No KosinuecTBo yacos DJeKTpOHHbIE HH(POBbIE
/- Tema ypoxa Kontpoasnsbie | [IpakTuueckue odpasoBaTe/ibHbIE
mwn Bcero
padoThbI padoTbl pecypchbl
1 || Xumudeckuit aeMeHT. ATOM. DJIeKTpOHHAsI KOH(HUTYpaIs aTOMOB 1
[Tepuonuueckuii 3akoH u [leprnoanyeckasi cucTeMa XUMUYECKHX
2 |pnemenToB /. 1. Menzeneesa, ux cBA3b C COBPEMEHHOMN TeOpUEN 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U MX
3 COEIMHEHUH 110 TPpYINaM U nepruoiaM. 3HaueHHE ePUOJUIECKOrO 1
3aKOHA U CUCTeMbI XUMU4eckux 31emenToB .. Menneneesa B
pPa3BUTHU HAYKU
4 Crtpoenue BemniecTBa. XUMHUYECKasl CBSI3b, €€ BUJIBI; MEXaHU3MBI 1
o0pa3oBaHMs KOBAJIGHTHOM CBs3U. BomopoaHas cBs3b
5 BasieHTHOCTB. DNeKTpooTpULaTeTbHOCTh. CTENEeHb OKUCICHUS. 1
BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [TonsiTHe 0 nUCTIEpCHBIX cucTeMaX. VICTUHHBIE U KOJIIIOUIHBIE 1
pacTBopbl. MaccoBast 101151 BELIECTBa B pacTBOpe
7 Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX COCTUHECHUM. 1
['eHeTnueckas CBsI3b HEOPraHUUYECKHUX BEILIECTB, PA3JIMYHBIX KJIACCOB
[[Kimaccudukaryst XMMUYECKHX peakluil B HEOPraHUIeCKOi 1
8 |lopraHnyeckoil XuMuu. 3aKOH COXPaHEHHS MACChl BEIIIECTB; 3aKOH 1
COXpaHEHUs U MPEBPAIICHUS YHEPTUU TPU XUMHUECKUX PEaKIUsX] |
9 ||Ckopocts peakiuu. O0paTuMbie peakiuu. XUMHYECKoe paBHOBecue  ||1
10 [IpakTrueckas padorta Ne 1. « BnustHue pa3nuasbix GakTopoB HA 1
CKOPOCTb XUMUYECKON peaKLumu»
Dnektponutuueckas auccounanus. [lousarre o BOAOpoaHOM
11 |moka3arene (pH) pactBopa. Peakiuu nonnoro oomena. ['naponus 1

OpPTraHUYCCKUX U HCOPTaHNUYCCKUX BCIICCTB
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KoamnuyecTBO 4acoB

DJIeKTPOHHbBIe N (ppoBbIE

Ne
w/n Tema ypoxa Beero KonTpoJbnsbie || [IpakTuyeckne oGpa3oBaTejbHbIe
padoThbI padoThbI pecypchl

12 OxucInTeNbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonsTue 06 1
SJIEKTPOJIN3€E PACILJIaBOB U PACTBOPOB COJIEH

13 ||[KontponbHas pabota no pasneny «TeopeTuueckre OCHOBBI XUMHI 1
Mertauibl, X noJjioxkeHue B [lepuoguyeckoit cucTeMe XUMHUYECKHX

14 |pnemenToB /l. 1. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. 1
O6mume Gpuznueckre CBOMCTBA METAIIOB

15 ||CiutaBel MeTaLIOB. DIEKTPOXUMHUYECKHUN psii HAPSKEHU MeTauioB (1

16 XUMHYECKUE CBOMCTBA BAKHEUIITUX METALIIOB (HATPUM, KAJIUH, 1
KaJIbIIUM, MAarHUH, ATIOMUHUN) U UX COCTUHESHUI

17 | Xumuueckue cBONCTBA XpOMa, MEAU U UX COCAMHEHUN 1

18 |[XmMmueckue cBOMCTBA IMHKA, JKeJIe3a M X COCAUHCHUN 1

19 [IpakTrueckas padota Ne 2. "Pemienne skciepuMeHTAIBHBIX 337124 110 1
Teme «MeTamb»"

20 Hewmeranmsl, ux nonoxxenue B [leproandeckoit cucteMe XUMHUIECKUX 1
snemenToB /. 1. MenneneeBa u 0cCOOEHHOCTH CTPOCHHUSI aTOMOB

71 du3nuecKre CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha 1
npuMepe Kucaopoaa, cepol, pocdopa u yriaeposa)

22 || XUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPhl U UX COCAUHEHUI 1

23 |[Xumudeckue cBorcTBa a30T1a, hochopa u uX coeAMHECHUI 1

24 | XumMudeckue CBOMCTBA yIJIepoia, KPEMHHUS M UX COEAMHEHUI 1

25 |IpumeHeHne BaXXKHEHIIINX HEMETAIIJIOB U UX COCIMHEHUI 1
OO6o061IeHre U cucTeMaTu3anus 3HaHui 1o Teme «Hemeramsy.

26 ||BpruncneHus o ypaBHEHUSIM XUMHUYECKUX pPEeaKUui U 1
TEPMOXUMHUUYECKHUE PACUETHI

27 |[IpaxTuueckas padorta Ne 3. «PemieHne s3kciepuMeHTalbHbIX 3a4a4 o ||1
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/o

Tema ypoka

KoamnuyecTBO 4acoB

Bcero

KonTpoJbnsbie
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbBIe N (ppoBbIE
oOpa3oBaTe/ibHbIE

pecypcebl

Tteme "Hemeraiuier"»

28 |[KonTponsHas padbota mo remam «Metamis» 1 « Hemetammsny 1

9 Heoprannueckue u oprannueckue Kucinotsl. Heoprannueckue u 1
OpraHUYECKHUE OCHOBAHUS

30 AMoTepHbIe HeOpraHNYECKHE U OPraHUYECKUe COeTUHEHMSI. 1
['enernyeckas CBsA3b HEOPraHUYECKUX U OPTaHUYECKUX BELLIECTB

31 Posne XxuMum B 00ecrieueHNH SKOJIOTHUECKOM, YHEPTeTHUECKON 1 1
MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI

3 [IpencraBneHust 00 OOIKX HAYYHBIX MIPUHIUIIAX TPOMBILIUIEHHOTO 1
[10JIy4€HHUs] BaKHEHMILINX BEILIECTB

33 |YenoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1

34 (I XuMHS ¥ 310POBbE UETIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




IPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS OCHOBHOM

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Koa nposepsiemoro
pesyjabTara
1

IIpoBepsieMblie nMpeMeTHbIE Pe3YJbTAThl 0CBOEHUS OCHOBHOI 00pa30BaTe/ILHOM
NMPOrpaMMbl CpeHero o01mero 0opa3oBaHus
TeOpeTI/I‘{eCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUU

1.1

ChopMupOBaHHOCTh TPEACTABICHUNA O XUMHYECKOW COCTABJISIFOINEH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpa, PO XMMHUH B TIO3HAHUU SBICHUH TMPUPOIBI, B (POPMHPOBAHHU MBIILICHUS H
KyJbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM sl peLIeHUs
NPaKTUYECKUX 33Ja4 M JKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
TIPUPOJTHOH cpesie

1.2

Branenue cucreMol XMMHYECKUX 3HAHUHM, KOTOPAsl BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHSATHUS
(MoJeKysa, BaIEHTHOCTh, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIICHb OKUCIICHHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJIIpHasl Macca, MOJSIPHBIA 00BEM, YIIIEPOJHBIN cKeleT, (YHKIMOHAIbHAs TpPYIINa,
paaviKai, U30Mepusi, U30MEPHI, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI- U
a30TCo/IepKallne COSAMHEHUS, OMOJOTMUYECKH aKTUBHBIE BelecTBa (YIIEBObI, JKUPBI, OeNKN),
MOHOMED, IOJIUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJISPHBIC COCIWHEHUs); TEOPUU U
3aKOHBI (TEOpUS XHWMHUYECKOTO CTPOEHHsS oOpraHnudeckux BemectB A.M. byrtieposa),
SaKOHOMepHOCTI/I, CI/IMBOJ’II/I‘IGCKI/Iﬁ SI3bIK XHMMMHH, (baKTOIIOFI/I‘IeCKI/Ie CBCACHUS O CBOﬁCTBaX,
coCTaBe, TIIOJIYYeHHH U OE30IacHOM  WCIIOJL30BAHUHM  BAKHEHIIUX  HEOPTaHUYECKHUX
M OPraHMYECKUX BENIECTB B OBITY M IIPAKTHYECKON NEITEILHOCTH YEJIOBEKA

1.3

CchopMHPOBaHHOCTE YMEHHUH BBIIBISTH XapaKTEpHBIC NMPHU3HAKU IOHATHH, YCTaHABINBATh MX
B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIME IIOHATHA IIPHU OIMCAHWU COCTaBa, CTPOCHUS M
IIPEBPAIICHUI OPraHMYeCKUX COCMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMCHUH HCIOJb30BATh XHMHUYCCKYI0 CHMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHOI) (GOpMysT OpraHUIECKUX BEIIECTB
U ypaBHEHHMH XMMHUYECKHX PEaKLWi, U3TOTaBIUBATh MOJAEIH MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTS. WULTIOCTPAIIMK UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUSI

1.5

ChopMHUpPOBaHHOCTh YMEHHUH YCTaHABIWBATh MPUHAUICHKHOCTh HM3YYCHHBIX OPraHUYECKHUX
BEIIECTB IO WX COCTAaBy M CTPOCHHMIO K OIpeaesiéHHOMY Kiaccy (TpyIe) COeAMHEHUI
(YrneBomoponbl, KHUCIOpOJI H  a30TCOJACpKAIIME COCAWHEHHS, BBICOKOMOJICKYIIIPHBIE
COCJIMHEHMSI ), TaBaTh MM Ha3BaHUs Mo cucteMaTndeckoi Homenkinarype (IUPAC)

1.5

ChopMUpOBaHHOCT, YMEHHS OMNPEIENATh BHIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
coeMHEHNsIX (OIMHAPHEIE W KPATHEIE)

1.6

CpopMUPOBAHHOCTh YMEHUSI TPHUMEHSTH: IIOJIOKECHHS TEOPUHM CTPOEHUS OPraHHYECKUX
BemectB A.M. ByTtiepoBa 1iisi 0ObsICHEHUSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPAHEHUSI MACChl BENECTB

VYraesogopoasl. Kucnopoacomepkamue u a30TCOIAEpXKAIIUE OPraHUYECKUE COCTUHEHHUS.
BrIcOKOMOJIEKYIIIpHBIC COCTMHEHHMS

2.1

ChopMHUPOBaHHOCTh YMEHHH HPUBOJUTH TPUBHAIbHBIC HA3BaHUSA OTACIBHBIX OPTaHUYECKHX
BEIIECTB (PTHUJICH, MPOIMWJICH, aleTHIICH, STUJICHTIUKOIb, TIUlepuH, GeHon, GopMmabaeru,
aleTanbJIeru/l, MypaBbHHAS KHCIIOTa, YKCyCHasi KWCJIOTa, OJIEMHOBas KHUCIIOTAa, CT€apHHOBAas
KHCJI0Ta, TIII0K03a, (PYKT03a, KpaxMall, IIeJUTF0JI03a, TIIHIUH)

22

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHE U XUMHUYECKUE
CBOWMCTBA THIIMYHBIX MPEICTABUTEICH pa3IMYHBIX KIIACCOB OPraHWYECKHX BEIIeCTB (MeTaH,
9TaH, STWICH, TPOIMWICH, aleTwieH, Oyraauen-1,3, merunOyraauwen-1,3, OeH301, MeETaHOI,
3TaHOJ, STUIEHIJIHNKOJb, TIIULIEPHUH, (EHOJ, alleTalbIAeTHA, MypaBbUHAsl U YKCyCHasi KMCJIOTHI,
[JIFOK03a, KpaxMaJl, IeJUI0JI03a, aMUHOYKCYCHAsl KHCJI0Ta)

23

C(bOpMPIpOBaHHOCTB YMEHUA HWIUIIOCTPUPOBATh T'C€HETHYCCKYIO CBA3b MEXKAY THIWUYHBIMH
MpeACTaBUTCIIAMU Pa3JINIHBbIX KJ1aCcCOB OpraHnv4CCKux BCUICCTB YpaBHCHUAMHA

COOTBETCTBYIOIINX XUMHICCKUX PEAKIHH C UCTIOIE30BAHUEM CTPYKTYPHBIX (POPMYIT
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Kon nposepsiemoro
pe3yjabTaTa

24

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

IIpoBepsieMble nMpeMeTHbIE Pe3yJbTAThI 0CBOEHUS OCHOBHOI 00pa30oBaTe/IbLHOM
NPorpaMMbl cpeaHero o0o1ero 00pa3zoBaHus
ChopMHPOBAaHHOCT YMEHHS XapaKTepHU30BaTh HNCTOYHHUKU YIIIEBOIOPOIHOTO CHIPBS (HE(TH,
HPUPOJHBII Ta3, Yyroib), CHOCOOBI UX MEepPepadOTKU U MPAKTHUECKOE MPUMEHEHHE NMPOAYKTOB
epepadboTKH

XHUMHA ¥ )KU3Hb. Pacuérnl

3.1

CdopMupoBaHHOCT, yYMEHHWH BJaJIeTh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOJaX HAyYHOTO
[I03HAHMA, MCIOJIB3YEMBIX B XHMUM IPU H3YYEHUH BELIECTB W XUMHUYECKUX SBJICHHUN
(HaOmroneHue, wu3MepeHHe, OSKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HaHUSA [UISI TPUHATHUS PEHICHHH B KOHKPETHBIX MKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM

3.2

ChopMHPOBAaHHOCT, YMEHUIl COONIONATh TpaBHUiIA TOJNB30BAHUS XHMHYECKOW IOCYIOU U
nabopaTOpHBIM 000PYZ0BaHUEM, a TAKXKE NpaBUiIa OOpallleH sl ¢ BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKLHMSIMH I10 BBIIOJHEHHIO JTJA0OPATOPHBIX XUMHUYECKHX OIBITOB

33

ChopMupOBaHHOCT, YMEHHH TMJIAHUPOBATH W  BBIOJMHATH XUMHUYECKHHA OKCIIEPHUMEHT
(IpeBpareHnsl OpraHNIECKUX BEIIECTB MIPU HATPEBAHWH, MOTYUICHUE STHICHA M W3yYCHUE €T0
CBOMCTB, KayeCTBEHHBIE pEAaKIHMHU OpPraHUYECKHX BELIECTB, JeHaTypalus OelKoB MpHu
HarpeBaHUH, IBETHBIC PEeaKlUu OENIKOB) B COOTBETCTBUH C MPABWJIaMU TEXHHUKH 0€30MacHOCTH
npu oOpaleHnH ¢ BEeNecTBaMu U J1Ta00paTOpHBIM 000pY/IOBaHUEM; TIPEACTABIATh PE3yIbTaThI
XMMHYECKOTO JKCIIEpUMEHTa B (OpMEe 3alHMCH YPaBHCHHH COOTBETCTBYIOIIMX pEAaKIUH U
(hopMyITUpPOBaTh BBIBOJIbI HA OCHOBE 3THUX PE3YIBTATOB

34

CchopMHPOBaHHOCTE YMEHHH TMPOBOIUTH BBIYHCICHUS 10 XUMHYECKUM YPaBHEHUSM (MacChl,
00bEMa, KONMYECTBA MCXOJHOIO BEIECTBA WIIM HPOIYKTA PEAKLUM IO HM3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BELIECTB MM IPOIYKTOB PEAKIIUH)

35

ChopMHPOBaHHOCTE YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHYECKYI0 HH(OPMAIIHIO,

IoJIy4a€Myr0 M3 pasHbIX HCTOYHHKOB (CpeZ[CTBa MaccoBOM I/IH(i)OpMaL[I/II/I, CCTh I/IHTepHeT u

IpyTHe)

3.6

CchopMHPOBaHHOCTE YMEHUI COOIOAATH MPAaBHIIA SKOJIOTHYECKU [ENecO00pa3HOTO IMOBEICHHUS
B OBITy W TPYAOBOH NEATENFHOCTH B LEIAX COXPAHEHUS CBOETO 3JIOPOBBS H OKpYXKaromen
IIPUPOJHOM CpeNbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTaHU3MBI ONPENEIEHHBIX
OpraHMYeCKNX BEMeCTB, NoHMMas cmbicn mokazartens [IJIK (mpemensHO momyctumoit
KOHIEHTpaluK), MOSICHATh Ha MpUMepax CHOCOObl YMEHBUICHHS U TNPEAOTBPAIICHUS HX

BpPEIAHOIO BOS}leﬁCTBHH Ha OpraHu3M 4€JIOBCKa

11 KUIIACC

Kon nposepsiemoro
pe3yJibTaTa
1

IIpoBepsiemble npeqMeTHBIE Pe3y/JbTaThl 0CBOEHHSI OCHOBHOH 00pa3oBaTeIbHOI
NMporpaMmsl cpeiHero odiiero oo6pa3oBanusi
TeopeTndeckne OCHOBBI XUMUN

1.1

Bnanenue cucteMol XMMHMUYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME IOHATHUS
(XumHuyeckuid 3J€MEeHT, aToM, JJIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-dJIEKTPOHHbIE OpOUTAIN
aTOMOB, WOH, MOJIEKyJIa, BaJICHTHOCTb, OJEKTPOOTPUIATEIBHOCTh, CTEIEHh OKHCIICHUS,
XUMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BbEM, KPUCTAJUINUECKas PEIIETKA, TUIIBI
XMUMHUYECKUX Peakiuid (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, K30~ U DHJOTEPMHUYECKHE, PEaKIIUU
HOHHOTO OOMEHA), pacTBOP, AJIEKTPONUTEI, HEAJICKTPOIHTHI, AICKTPOIUTHICCKAsT JTUCCOLIUAIIIS,

OKHUCIINTEJIb, BOCCTAHOBHUTEC/Ib, CKOPOCTH XUMHYECKON p€aKkuu, XHUMHUYECKOEC paBHOBeCHe);
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Kon nposepsiemoro
pe3yJibTaTa

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM
NpOrpaMMbl CpeHero odIero o6pa3oBanus
TCOPUM W 3aKOHBI (TEOpUs IJICKTPOJIMTHYECKOW mawcconuanuy, [leprommdeckuii 3akoH

J.W. MenneneeBa, 3aKOH COXpaHECHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMUH,
(bakTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTABE, MOJYYCHUH W OE30MaCHOM HCIIOJIb30BaHUU

BaKHEHIIINX HEOPraHn4CeCKuX BCIIECTB B 6I)ITy n HpaKTPI'-IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.2

ChopMHpPOBaHHOCTE YMEHHUI BBISABIATH XapaKTepPHBIC MPU3HAKH M B3aUMOCBS3b W3yYCHHBIX
MOHATUH, TPUMEHITh COOTBETCTBYIOLIME TIOHSATHS NPU OINHCAHUU CTPOCHHS U CBOMCTB
HEOPIraHUYECKUX BEIIECTB M MUX IPEBPALLCHUH; BBIABIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUM

C MMOHATHUAMMU U MPEACTABJIICHUAMU APYTHUX CCTCCTBCHHOHAYUYHBIX ITPEAMCTOB

1.3

Bnanem/le OCHOBHBIMH MCTOJaMH HAYYHOTO IIO3HAHUA BEHICCTB U XHUMUYCCKUX SIBJICHUM

(Habmonenue, M3MEepeHUe, IKCIIEPUMEHT, MOJICTTUPOBAHUE)

1.4

ChopMUpPOBaHHOCTh YMEHHUH OIPENENATh BaJCHTHOCTh W CTEICHb OKHCICHHS XUMHUYCCKUX
3JIEMEHTOB B COEIMHEHMAX PAa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBaJIeHTHaf,
WOHHAs, MeTaJlIn4eckas, BOJIOpPOJHAs) B COEAWHEHHSX, THI KPUCTAJUIMYECKOH pPEETKH

KOHKPETHOTO BEIECTBA (ATOMHAs, MOJICKYJIIpHAst, HOHHAS, METAJUTHIECKAast)

1.5

ChopMHUPOBAaHHOCTE YMEHHIH  ONpeNeNsiTb XapakTep Cpeapl B BOAHBIX  PAaCcTBOPAX

HECOPTAaHUICCKUX COCHI/IHGHI/Iﬁ

1.6

ChopMHUpPOBaHHOCT yMEHHS KIACCU(UIIMPOBATh XHUMHUYECKUE PEAKIUH O Pa3THYHBIM
MpHU3HAKaM (YUCITy W COCTaBy pPEardHpyroIIUX BEIISCTB, TEIUIOBOMY J(PQEKTy peakiu,

U3MEHEHUIO CTETIEHEH OKUCIICHUS OJICMCHTOB, O6paTI/IMOCTI/I pCaKknun, y4aCTUIO KaTanmaTopa)

1.7

ChopMHPOBaHHOCTE YMEHHH COCTABIATH YPaBHEHUS PEAKIUi pPa3iIWYHBIX THIIOB, IOJNHBIE U
COKpalll€HHbIe ypaBHEHMs PeakLMi MOHHOro oOMEHa, y4WThIBas YCJIOBHSA, IPU KOTOPBIX ITH

peaKuu UAyT 10 KOHIA

1.8

CCI)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OPOBOAUTL PCAKIHU, INMOATBCPIKAAIOIINC KaueCTBEHHBIN COCTaB
Ppa3InYHbIX HEOPTAaHUYCCKUX BCIICCTB, pacno3HaBaThb OIIBITHBIM HYTéM HOHBI,

MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTaHUUECKUX BEIECTB

1.9

ChopMUpPOBaHHOCTF YMEHHUH pPacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX

peaKIuii MOCPEACTBOM COCTABIICHHUS AIEKTPOHHOTO OalaHca ITUX PeaKIHid

1.10

ChopMUpOBaHHOCTh YMEHHI OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEeakiuu OT

Ppa3IUYHBIX PAKTOPOB

CdopMHUpPOBaHHOCTE YMEHHH OOBACHATH XapakTep CMEIIEHHS XHMHUYECKOTO PaBHOBECHS B

3aBHCHMOCTH OT BHeIIHero Bo3nelictus (mpunimn Jle llaTtense)

OO01mas 1 HeopraHuvecKass XHMUs

CdhopmupoBaHHOCTH YMEHHI pacKpeIBaTh cMbIcH [lepuommueckoro 3akona J[ .M. Mernneneesa n

JEMOHCTPUPOBATH €TO CUCTEMATH3UPYIOIIYIO0, OOBSICHUTENBHYIO U IPOTHOCTHUYECKYIO (PyHKIIUN

2.2

ChopMHpPOBaHHOCTE YMEHHUH XapaKTepU30BaTh DIIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB  1-4  mepuogoB  Ilepuonmmveckoil  CUCTEMBbl  XMMHUYECKHX  3JEMEHTOB
J.W. MeHpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPreTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHsS CBOMCTB XHMHYECKHUX 3JIEMEHTOB U HX
COeMHEHUH Mo mepuodaMm U rpynmnaMm Ileprogudeckoil CHUCTEMBbl XMMHYECKHUX 3JIEMEHTOB

JI.A. MeHnneneeBa

2.3

ChopMHUpOBaHHOCT, YMEHHH XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOHCTBA
HEOPTaHWYECKUX BEIIECTB PAa3MUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHUE T€HETHUECKON

CBA3K MEXKAY HCOPraHUYCCKUMU BCUIECTBAMU C IIOMOLIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOLINX
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Kon nposepsiemoro
pe3yJibTaTa

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM
NpOrpaMMbl CpeHero odIero o6pa3oBanus
XUMHYECKUX PEaKIHi

2.4

CchopMHpPOBaHHOCTE YMEHHH YCTaHABIMBATH MPHUHAUICKHOCTE HEOPTaHMUCCKUX BEIIECTB 10
UX COCTaBy K OIpeleNéHHOMY Kjaccy (TpyIie) COeUHEeHUH (pocThle BellecTBa — METaJUIbl U

HEMEeTaJlIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COJIN)

2.5

ChopMHpOBaHHOCTE YMEHHH HCIIOJIH30BAaTh XHMHYECKYI0O CHUMBOJIMKY [UIL COCTaBJICHUS
(opMyN BEIIECTB M YpPaBHEHUH XUMHYECKUX PEAKIHUH, CHCTEMAaTHUECKYI0 HOMEHKJIATYpy
(IUPAC) wu TpuBHaNbHBIC Ha3BaHWs OTICILHBIX HEOPTraHWYECKUX BeIIeCTB (YrapHbId ras,

yFHeKHCJ’IbIﬁ ra3, aMMHak, raméHas HU3BECTD, HeraméHast HU3BECTb, MUTHEBasA COoJa, MUPHUT U

Apyrue)

2.6

CdopMUpPOBaHHOCT, YMEHHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOICTBa
HEOPTaHUYCCKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T'CHETHUECKOM
CBA3M MEXJY HEOPraHMYEeCKHMH BEILECTBAMHM C IIOMOLIBIO YpPaBHEHHH COOTBETCTBYIOLIUX

XUMHYECKUX PEAKIUI

2.7

CdopMHUPOBAaHHOCT, yMEHHH IUIAHUPOBATH W BBINOJNHATH XUMHYECKHH —OKCIICPHUMEHT
(paznoxkeHHe IEpOKCHIAa BOAOPOAAa B MPUCYTCTBUU KaTalM3aTopa, OMNPEACNICHUE Cpefbl
PacTBOPOB BEIECTB € IIOMOIIBIO YHUBEPCATILHOTO HHIMKATOPA, BIMSHUE PAa3INIHbBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEakIMW, peaklyH HOHHOTO OOMeHa, KayeCTBEHHbIE PeakIHH Ha
cynbdar-, KapOboHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHNE SKCIIEPUMEHTAIbHBIX
3agauy mo Temam «Mertamby u «Hemeranib») B COOTBETCTBHM € TNPAaBHJIAMH TEXHHKU
O6e3omacHOoCTH TNpH  OOpaIlleHHH € BEIIECTBAMH U Ja0OpaTOPHBIM  00OpYJOBaHHEM;
IPEICTABIATE Pe3yJIbTaThl XUMHYECKOTO OKCIICpHMEHTa B (QopMe 3amucd  ypaBHEHHUI

COOTBCTCTBYIOIIUX peaKuHﬁ u Q)OpMYHI/IpOBaTB BBIBOABI HAa OCHOBE 3TUX PE3YyJIbTATOB

2.8

ChopMHUpOBaHHOCT, YMEHHH COONIOAATh TNpaBWIa IOJI30BAHUS XHUMHYECKOW IOCYIOH H
nabopaTOpHBIM 000PYZOBaHUEM, a TAKXKE IPaBUIIa OOpALEeHNs C BEIECTBAMH B COOTBETCTBUU C

HWHCTPYKIUAMH 110 BBIIIOJITHCHUIO na6opaTopHHx XHUMHUYCCKHUX OIIBITOB

2.9

Cq)OpMI/IpOBaHHOCTB YMCHI/II\/'I XapaKTepru30BaTb XUMHUYCCKUEC IPOLECCCHI, JICKAIHUE B OCHOBEC
IMIPOMBIIIIJICHHOT'O  TTOJIYYCHU CepHOﬁ KHUCJIOThI, aMMHakKa, a TaKXe C(bOpMI/IpOBaHHOCTL
Hpe,I[CTaBJ'ICHI/Iﬁ 00 O6H_II/IX HaYYHBIX IPUHOXAIAX W 3KOJIOTHYCCKUX HpO6J’I€MaX XHUMHYCCKOI'O

HPOU3BOJICTBA

XUMHA U )KU3Hb. Pacuétel

3.1

ChopMHUPOBaHHOCTh TPEACTABICHUH O XHUMHYECKOW COCTAaBIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MHpPa, POJIN XUMHH B MTO3HAHUH SIBJICHUM NMPHUPOIEI, B (OpMUPOBAHIH MBIIUICHAS U
KyJNbTypbl JUYHOCTH, €€ (YHKIMOHATIHHOH TPAaMOTHOCTH, HEOOXOJUMON Ml pelIeHHs
MPaKTHUECKUX 3a7ad W HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U

MIPUPOJIHON cpere

32

CchopMHpPOBaHHOCTE YMEHHH KPUTHYECKH aHAIM3UPOBATH XHMHUYECKYI0 HH(pOpMAIHIO,

MOoJIy4a€Myro0 M3 pPa3HbIX MCTOYHHUKOB (Cpe[lCTBa MacCcOBOM KOMMYHUKallUHU, CE€Tb I/IHTepHCT u

JpyTHe)

33

CdopMupoBaHHOCTS YMEHHUN COOMIOAATH MPaBUIIa KOJIOTMYECKH 1EIeco00pa3HOro MOBEICHUS
B OBITy W TPYZOBOH ICATENFHOCTH B LEJSIX COXPAHEHHS CBOETO 3[0POBBS U OKpY’Karomiei

MPUPOJHOMN Cpebl

3.4

Oco3HaBaTh OMMACHOCTH BO3JCHUCTBHUS Ha KHUBBIC OpraHu3MbI OHpGH@HéHHbIX BCUICCTB, IIOHUMAas

CMBICJI ITOKa3aTCIIA HI[K, MOSICHATDH HAa IIpUMEpax CIIOCOOBI YMEHBIICHUA U NIPECAOTBPAILLICHUA UX
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Kon nposepsiemoro

pe3yJibTaTa

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM
NpOrpaMMbl CpeHero odIero o6pa3oBanus
BPEIHOTO BO3/ICHCTBHUS HAa OPTaHU3M YCIIOBEKA

3.5

CchopMHPOBaHHOCTH YMEHHUH TPOBOIUTH BBEIYUCIICHUS C UCIIOIB30BAHUECM ITOHATHS «MAaccOBast
JIOJISl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUI ra30B MPU XUMUYECKHUX PEAKLHUAX, MacChl
BEIIIECTBA WM 00bEMA ra30B MO W3BECTHOMY KOJIWYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO

U3 yYaCTBYIOIIMX B PEaKIUH BEIIECTB, TEIUIOBOTO 3(deKkTa peakIii HAa OCHOBE 3aKOHOB

COXpPaHCHUA MACChl BEIIECTB, IPEBpAIICHUA U COXPAHCHUA DOHEPTHUU

INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
Teopernueckue OCHOBBI OPraHUYECKON XUMHUU

1.1

[IpenmeT oprannyeckoi XUMUU: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAUEHUE B I1OJIyUEHUH HOBBIX BELECTB
u MmarepuanoB. Teopusi cTpoeHus opraHudeckux coenuHeHuii A.M. ByrtnepoBa, €€ OCHOBHbIE

ITOJIOKCHHUA

1.2

CtpykTypHbie (OPMYJIBI OPTaHUYECKHUX BEMIECTB. [ OMONOTHS, W30MepHs. XWUMHUYECKas CBI3b B
OpPraHWYECKHX COEIMHEHUSIX — OJWHApHBIE W KpaTHbie CBs3H. lIpencraBineHne o KiaccupuKamuu

OpPTraHNYE€CKHUX BCUICCTB

1.3

HomeHknaTypa opraHHYeCKUX COCIMHEHHN (CHCTEMaTHUYeCKas) U TPUBHAJIHHBIC HA3BaHHS BaKHCHIIINX

HpG,I[CTaBI/ITCJ'Ieﬁ KJIaCCOB OPraHNM4Y€CKuUX BCIICCTB

YraeBoaopoasl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH pAld. MeTaH M 3TaH — MpocTeiline MpelCcTaBUTENH
aNKaHOB: (DU3MYECKHE W XWMHUYECKHE CBOWMCTBa (peaklMW 3aMElICHUs] W TOPEHHUs), HAXOXKJICHUE B

npupoac, MOJIyUYCHHUE U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHUE, FTOMOJIOTUYECKUHN psJl. DTUIIEH U IIPOIUIEH — IPOCTEHIINE [IPEICTABUTEIN
aNKeHOB: (u3MUecKkne M XMMHYECKHE CBOWCTBAa (pEaKkIMM THAPHPOBAHUS, TaJOTCHUPOBAHMUS,

Truapartraliuv, OKHUCJICHUSA U nonnMepmauI/m), MOJIYUYCHUEC U IPUMECHCHUC

23

Anxanuensl: OyrtamueH-1,3 u MeTwinOyraaueH-1,3: CTpoeHHE, BaKHEHWITHE XHUMHYECKHE CBOMCTBA

(peaKm/m HOJ'[I/IMepI/BaHI/II/I). HOJ'Iy'-IeHI/IC CHUHTETHYCCKOT'O KaydyKa U PE3UHbI

24

AJIKWUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUCCKHU psA. AICTHICH — MNPOCTCHITHIA
MpeJCTaBUTEIb aJKUHOB: COCTaB, CTpPOeHHe, (U3UUYECKHe M XHUMHYECKHE CBOWMCTBa (peaxiuu

THAPUPOBAHNS, TaJIOTE€HUPOBAHUS, THAPATAINH, TOPCHNUS ), TIOyUYCHNE W IPUMCHEHHE

2.5

Apensl. benson: cocras, cTpoeHue, (hu3nUecKue U XMMUYECKUE CBOMCTBA (peakLu raloTeHUPOBaHUS U
HUTPOBAaHMs), TOJMYyYCHHE M TpHMEHeHue. TOJyol: COCTaB, CTpOEHHE, (PU3UUECKHE M XHUMHUYECKHUE
CBOICTBA (peaK1y raloreHUPOBaHUS U HUTPOBAHUS ), NOJTyUYEHHE U IPUMEHEHUE. TOKCUYHOCTh apeHOB.

I'eneTnueckas cBs3b MCXKAY YIJI€BOAOPOJaMHU, IPUHAMJICIKAIIUMHU K PA3JIMIHBIM KJIaCcCaM

2.6

[IpuponHBIe HCTOYHUKU YIieBomoponoB. [IpupomHbIid Ta3 u MOMyTHBIE He(TsHBIE ra3el. HedpTh U eé
npoucxoxaeHue. CrocoOsl nepepaboTki HeTH: TIeperoHKa, KPeKUHT (TEPMUYECKUN, KaTaTUTHYECKUI),
muponu3. [IpoxyKTel mepepaboTKu HEPTH, UX MPUMEHEHNE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH

YTOJIb U IPOAYKTEI €TI0 nepepa60TI<I/I

KI/Icnoponcozlepncamne OpraHNn4Y€CKHUE COCAUHECHUA
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3.1

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON W 9JTaHON: CTPOSHHE, (HU3IUYECKHE M XUMHYECKHE
cBOMcTBa (peakUuM C AaKTUBHBIMM METaUlaMH, TaJlOT€HOBOAOPOJAaMH, TOpPEHHE), IPHUMEHEHHUE.
Bogopoanbie cBs3M MexAy MOJIEKyJIaMd CHUPTOB. JleHCTBHEe MeTaHONa W 3TaHOJAa Ha OpPraHU3M
YyenoBeka. MHOTOaTOMHBIE CITUPTHI. DTHUIICHTIIUKOIb U TIIAIEPUH: CTPOCHUE, PU3MUSCKUE U XUMHUYCCKHIE
CBOICTBa (B3aMMOAEWUCTBUE CO ILIEJIOYHBIMU METaslaMH, KayeCTBEHHas peaklusi Ha MHOrOaTOMHbIE

cnupThl). [eiicTBrue Ha opraHu3M 4enoseka. [IpuMeHeHne rulepruHa U dTUIICHTIIUKOJS

32

denom: CTPOCHUC MOJICKYJIbI, (bHSH‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCHYHOCTH Q)eHona.

[Ipumenenne penona

33

AJ'ILI[GFI/II[LI 1 KCTOHBI. (I)OpMaJ'H)I[el"I/I,E[, afeTajJabACrua: CTpOCHHUEC, (I)I/ISI/I‘IGCKI/IC 1 XUMHUYECKHE CBOMCTBA

(peaKHI/II/I OKHUCJICHUA U BOCCTAHOBJICHUSA, KAYCCTBCHHBIC peaKHI/II/I), MOJIy4Y€HHUE U IPUMCHCHUC

34

OnIHOOCHOBHEIE TpeAeibHBIE KapOOHOBBIE KHCIOTHL MypaBbHHAS M YKCYCHash KHCIOTBL CTpPOCHHE,
(uznyeckre U XUMHUYECKUE CBOMCTBA (CBOMCTBa, OOIIMe A Kiacca KUCIOT, peakius dTepuuKanum),
nojsyueHue u npumMeHeHue. CreapuHOBas U OJEMHOBAas KHUCJIOTHI Kak IPEICTABUTENH BBICIIUX

Kap6OHOBBIX KHCIIOT. MBlj1a KaK COJIM BBICIIUX Kap60HOBLIX KHUCJIOT, UX MOIOIICC JecTBue

3.5

Crnoxusle >QHUPH Kak NPOU3BOJHBIC KapOOHOBBIX KHCIOT. [HWApONIN3 CIOXKHBIX 3¢upoB. JKupHI

Tunponus xupos. [Ipumenenue xupoB. buonorudeckas pojib KUPOB

3.6

YTrneBosbl: cOCTaB, KiacCH(pHUKAINS YTICBOJOB (MOHO-, TU- U MOJIMCaXapHIbl). [ TF0K03a — MPOCTEHIITHIA
MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYJBl, (U3Mdeckne ¢ XHMHYCCKHE CBOMCTBa
(B3ammoneiictBue ¢ ruapokcuaoMm menu(ll), okucieHne aMMHA4YHBIM pacTBOpoM okcuia cepebpa(l),
BOCCTaHOBIJICHHE, OpO’KEHHE TIIOKO3BI), HAXOXKACHUE B IPHUPOJE, MPUMECHEHHE, OHOIOTHIECKasl POIb.
®dortocunTe3. PpyKTO3a KaK M30Mep TIIOKO3bl. Kpaxman M 1emiono3a Kak TPUPOAHBIE MOJUMEPHI.
CrpoeHne Kpaxmaia M LEUT0I03bl. Du3znyeckne W XMMHYECKHE CBOMCTBa KpaxMmana (THIPOJIU3,

KauC€CTBCHHAs pe€aKlusd C I/IOZ[OM)

A30Tcoz[ep>1<amne OpraHn4€CKNEC COCAUHCHUA

4.1

AMUHOKHCIIOTBI KakK aM(l)OTepHBIe OpraHN4Y€CKHUE COCOAVHCHUA. duznueckre U XUMHUYECKHE CBOWMCTBA

AMUHOKHUCIIOT (Ha MpUMepe MIHIKMHA). bruosorndeckoe 3HaYeHHE aMHUHOKUCIIOT. [lenTu bl

4.2

benxu kak IpUPOTHBIE BBICOKOMOJEKYJSApHble coenuHeHus. IlepBuuHas, BTOpUYHAs U TPETUUHAS
CTPYKTypa OeskoB. XUMHUYECKIE CBOMCTBA OEIKOB: THAPOIIN3, JCHATYPAIHs, KAUECTBCHHBIC PEaKIMy Ha

OeJIKH

BBICOKOMOJ'I@Ky.l'IprHLIe COCOUHCHUA

5.1

OCHOBHBIC TOHSATHS XHMHH BBICOKOMOJICKYJIAPHBIX COEJIMHEHU: MOHOMEp, MNOJUMEP, CTPYKTYPHOC
3BCHO, CTCIICHb MOJUMEpHU3AllNU, CPpCAHASA MOJICKYJIsIpHas Macca. OcHOBHEIC MCTOJbBI CHHTC3a

BbICOKOMOJICKYJISIPHBIX COCIUHCHHH — noJIMMEpU3al v U IMOJIMKOHACHCAIUs

5.2

DKCcleprMeHTAIbHBIC METOJbl M3y4YeHHsI BEIIECTB M HMX MPEBpAIICHUN: O3HAKOMIIEHHE C 00pas3iaMu
NIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKoB. [IoilydeHne CHHTETHYECKOTo KaydyKa 1

PE3UHBI
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11 KUIIACC

IIpoBepsieMblii 31eMeHT CO/IePKAHUS
TeopeTndecke OCHOBBI XUMHUH

1.1

XuMHYIEeCKUH meMeHT. AToM. Slapo aroMa, H30TOMBL. DIEKTPOHHAsT 000I09Ka. DHEPreTHIECKUE YPOBHH,
MOAYpOBHHU. ATOMHBIE OpOWTanu, s-, p-, d-3memMeHTbl. OCOOEHHOCTH pacIpe/ieNIiCHHs] 3JIEKTPOHOB II0

OopOuTAIISIM B aTOMaXx 3JIEMEHTOB IEPBBIX YETBHIPEX MEPHOAOB. DICKTPOHHASL KOH(PUTypanus aTOMOB

1.2

[Tepunonnueckuii 3akoH u [lepumommyeckas cucrema xumudeckux 3nemeHToB J[.W. Menneneea. CBsi3b
nepuoandeckoro 3akoHa u Ilepuonuueckoil cucrembl xumuueckux dsieMmeHToB JI.M. Menpgeneesa c
COBPEMEHHOHN TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB
U 00pazyeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIaM U IepuojgaM. 3HadeHHe NepUOJUUECKOro

3aKOHA B Pa3BUTHH HAYKU

13

Crpoenne BemiecTBa. XHUMHYECKas CBS3b. BuIbl XUMHUYECKOH CBs3M (KOBaJIGHTHas HEMOJspHAas H
MOJISIpHAs, MOHHAS, MeTaJuTH4YecKasi). IOHBI: KaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM

XUMUYECKOU CBsI3H (OOMEHHEBIH U TOHOPHO-aKIENTOPHEIH). BogopomHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/IL[aTeJ'ILHOCTL. CTeleHb OKMCIICHUS

1.5

BemecTBa MONEKYISIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOEHHsI. 3aKOH MOCTOSIHCTBA COCTaBa BELIeCTBA. THUIIbI
KpPUCTANIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUINA KPUCTAJUIMYECKOM PEIIETKU.
IlonsaTHE O AMCHEPCHBIX cHcTeMaX. VMICTHHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBas IO BeIeCTBa B

pacTBOpe

1.6

Knaccuduxanus Heopranudeckux coerHeHnil. HoMeHKIIaTypa HEOPraHMUECKUX BEIIECTB

1.7

Xumudeckas peaknus. Kimaccnpukanms XUMUYIECKUX PEaKIii B HEOPraHMUECKON U OPraHWIEeCKOH XUMHH.
3aKOH COXpaHEHUs MAacChl BEILECTB, 3aKOH COXPAaHEHUS M IPEBPAILEHHS SHEPrHMM IPH XUMUYECKUX

PpeaKIusIX

1.8

CKopocTh peakuuy, e€ 3aBUCHMOCTh OT Pa3IMuHBIX (PaKTOPOB

1.9

OO6paTtuMble peaknuu. XUMHUYeckoe paBHOBecue. (DakTOpbl, BIUSIONINE HA COCTOSHHE XUMHUYECKOTO

paBHoBecus. [Ipunnun Jle [latense

1.10

SJ'ICKTpOJ'II/ITI/I‘leCKaﬂ Jucconuanuys. CUIIbHBIC H c1a0bIe OJICKTPOJIUTEI. Cpe):[a BOIHBIX paCTBOPOB BCIHICCTB:

KHCITas1, HeHTpalibHas, mesioyHast. Peakin HOHHOTO 0OMeHa

OKHCIITEHLHO-BOCCTAHOBHUTEILHEIC peakuun

Heopranuueckas xumus

2.1

Hemeramnbl. Ilonoxenue HemeramnoB B Ilepuonudeckoil cucreme xumuueckux sneMeHtoB [[M.
MenzeneeBa M OCOOCHHOCTH CTpoeHHs aToMoB. Dusmueckue CBOMCTBA HEMETAUIOB. AJIIOTPONHUSL

HEMETAJUIOB (Ha IIpUMepe KUCIIopoa, cepsl, pocdopa u yriepoaa)

22

XuUMHYECKAE CBOWCTBA BaKHEWIIMX HEMETAJUIOB (TalOTeHOB, cephl, a3oTa, (ocdopa, yriepoma u
KpEeMHHs) U WX COEAMHEHUH (OKCHUAOB, KHUCIOPOACOACPIKAIIMX KHCIOT, BOJOPOJHBIX COSAWHEHHIA).

[Ipumenenne Ba)KHEWIITNX HEMETAJNIOB ¥ MIX COCTMHEHUH

23

Meramnel. [Tonoxxenne metanos B Ilepuoguueckoii cucreme xumudeckux anemeHTos .M. Menneneesa.
OCOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JI0YeK aToMoB MeTaioB. OO0mue (u3ndecKkue CBOMCTBA

MeTaiu1oB. CIIaBbl METAILIOB. 3J'IeKTpOXPIMPI'-IeCKHI71 paa HaHpi[)I(eHHfI MCTAJIJIOB

24

XUMHUYECKHE CBONCTBA BAXHEWIINX METAJUIOB (HATpUM, Kajduii, KaJbIIUWA, MarHwuid, aTlOMUHUH, IHHK,

39



denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

Kon IIpoBepsieMBblii 31€MEHT COlePKAHUSA
XpOM, JKelle30, MeJlb) U UX coefuHeHuil. Obmue cnocoOsl moaydeHus: MeTamios. [IpuMeneHne MeTanioB B
OBITY U TEXHHKE
2.5 I'enermueckas CBsI3b HEOPraHUIECKHUX BEIIECTB, MPHUHAAIEKAIINX K PA3IHIHBIM KJIaccaM
3 XWUMHSI U KU3HD
31 Pone xumuu B oOecre4eHHM S5KOJIOTMYECKOH, SHEPreTHYecKod M MHUIEBOH 0e30MacHOCTH, pa3BUTHU
' MeIunUHEL [IoHATHEe 0 HAyYHBIX METO/aX MMO3HAHMS BEIIECTB M XUMHIECKHUX PEaKIIHi
IIpencraBnenus 00 0oOmMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO IOJYyYEHHS Ba’KHEHIIMX BEILECTB.
10 UYenoBek B MUpE BEUIECTB M MaTE€PUaliOB: BaKHEHINNE CTPOUTENbHBIE MaTepHalibl, KOHCTPYKIHOHHEIE
' MaTepHanbl, KpacKu, CTEKIO, KepaMuKa, MaTepualsl Asl IEKTPOHUKH, HAHOMATepHasbl, OpraHUYecKue
U MUHEpaJIbHbIC yI00peHHUS
13 Xumus U 370pOBbE 4ENOBEKAa: IPaBUJIA HUCIONb30BaHUS JICKAPCTBEHHBIX IIPENapaToB, IpaBUIA

0€301acHOT0 MCIOIb30BaHMS IIPEapaToB OBITOBON XMMUHU B ITOBCEAHEBHOM KU3HH

40



denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

YYEBHO-METOJANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V1S YYEHUKA
1. Xwumus.10 knacc. bazoBeiit ypoBenb. Yueonuk. ['adpuensa O.C., Octpoymos WU.I'., Cnagkos
C.A. Ilpocsenienue.

2. Xwuwmws.l1 xnacc. bazoBsiii ypoBenb. Yueonuk. ['abpuensu O.C., Octpoymos WU.I'., Cankos
C.A. IlpocBenienue

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Tabpuensn, O. C. Meronnueckoe nocodbue Xumus 10 knace

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

2. Tabpuensn, O. C. Metonnueckoe mocooue Xumus 11 kmacc

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

3. Tabpuensn, O. C. Xumus 10-11 knacc. ba3zoBsiii ypoBeHb. MeToanueckoe mocobue

https://drofa-ventana.ru/upload/iblock/3tb/3fbeaSfe49625ad21e1c71cef4f94d63.pdf

4. A.M. Papeuxuit «Xumus. 10-11 ki.: J{ugakruyeckuit Mmarepuan. ba3oBbiil ypoBeHb»

5. T.JI. MapmanoBa «Xumusi. COOpHHK 3a7a4 10 opraHnnyeckor xumuu. 10—11 xkmaccen»

6. U. . HoBommuckuit «Xumus. 10 (11) k. YrmyOnéHnsiid ypoBeHb. TeKymuii 1 HTOTOBBIN
KOHTPOJIb)

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://interneturok.ru/

foxford.ru.

https://fipi.ru/

school-collection.edu.ru.

41


https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf
https://interneturok.ru/
https://foxford.ru/
https://fipi.ru/
http://school-collection.edu.ru/

®HUO obdyuaromerocst

denepanpHas padoyas nporpamma | Xumus. 10—11 kmaccel (6a30BbIi YPOBEHB)

[MPUJIOXEHUE 1

MYHUITMIIATFHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
Opapiackoro paitona HoBocubupckoii obmactu —

OpapiHcKas cpensss oomeo0pa3zoBarenbHas mkoia No 2

3A‘uIETHI>II71 JIUCT
MPOMEKYTOYHOM ATTECTALIMHA 11O MOLYJISIM

HHPEIMET XUMWA

KJACC-10
NeMOAVJIA | HAUMEHOBAHUE JATA | OUEHKA | POCIIUCH 015(0)
[NEJATOT'A
Mopyns 1 [IpenenbHbIe yIIeBOOOPOABI
Mopyns 2 HenpenenbHbie, apomatrueckue
YTJIEBOIOPOIBI
Mopyns 3 Kucnoponcoaepxkamue
OpPTraHUYECKUE COCAMHEHUS
Mopyns 4 A3oTcoaepiKallue OpraHnyecKue
COEIMHEHMUSI
IIEPEBEJIEH B 11 KJIACC
JUPEKTOP IIIKOJIBI: / /
MII Hama
KJACC-11
No MOIVIJIA HAMMEHOBAHUE JATA | OLIEHKA | POCITUCH 0)5[0)
I[NEJAT'OI'A
Mogyns 1 Crpoenue atomoB. CTpoeHue
BEILECTB, BUJIbl XUMHUYECKOU
CBSI3U
Moayns 2 OKHUCIUTEIILHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
DIIEKTPOJIN3 PACIIABOB U
pacTBOPOB
Mopyns 3 XHMHUSI METAJIJIOB
Monyns 4 XUMHS HEMETAJIOB
Monayns 5 XUMUS U YEJIOBEK
JIOITVII[EH K UTOTOBOM ATTECTALIAH
JUPEKTOP LIKOJIBI: / /

MIT

Hama
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[NPUJIOKEHMUE 2

CUCTEMA OLEHKMU noctuskeHnii IUIAaHUPYEMBbIX NPeIMETHBIX Pe3y/JbTATOB OCBOCHHA
y4eOHOro npeaMera « XHMHUsD» OCyLIECTBJIACTCH B COOTBETCTBHM METOAMYCCKMMH
peKoMeHAalusIMH , IPe/ICTABJIEHHBIMH HA caliTe elMHOe Co/lep:KaHne 00pa3oBaHMs

https://edsoo.ru/wp-content/uploads/2024/12/so_soo_himiya 2024.pdf

[Ipu olleHMBaHMU YCTHOTO OTBETa 00YYaIOIIErocs Ha MOCTaBJICHHBIN BOMPOC WK pe3ysbTara
BBITIOJITHEHUSI KOHKPETHOTO YIPAXXHEHUS 11eTIeCO00pa3HO MPUMEHSTH CIIEYIONINE KPUTEPUH:

OTtMmeTKa «5» cTaBUTCS TPU YCIOBUH, €CJIM 00yYarOIIMNACS:
— JaeT TOJIHBIM apryMEHTUPOBAHHBIA OTBET, WU3JIOXKCHHBIM B OINPEICICHHONW JIOTUYECKOU
[10CJIEI0BATEIbHOCTH;

— JACEMOHCTPUPYET NOHUMAHUC CYHIIHOCTH COOTBCTCTBYIOIIUX XHUMHYCCKUX HOHﬂTHﬁ,
3aKOHOB U TCOprI, HCIIOJIB3YCT UX BO B3aMMOCBA3U IJISA 00BSCHEHHS paccMaTpruBaACMBbIX SIBJICHUMN U

CBOMCTB N3y4aCMbIX BCIICCTB,

— YCHENIHO pealn3yeT TOJyYCHHBIE paHee 3HAHUA JUIsl TOCTPOCHHSI BBIBOJIOB H

00001IeHNI.
OTtMmeTKka «4» cTaBUTCS TPU YCIOBUH, €CIIM 00yYarOIIMNACS:
— JIaeT OTBET, YAOBJIECTBOPSIOLINHA B IIEIOM TPEOOBAHUSAM K OTBETY HAa OTMETKY

«5», HO TIpU 3TOM JIOITyCKAaeT HEKOTOPhIe HETOYHOCTH B TOJIKOBAHUU CYIIHOCTU (DaKTOB U SIBJICHHI, O

KOTOPBIX UACT PCUb,
— CaMOCTOATCIIBHO YCTPAHACT UMCIOIIUCCA B OTBETC HCTOYHOCTH.
OT1MeTka «3» cTaBUTCS IIpu yCJIOBUH, €CIIN O6y‘laIOHlI/II>’ICSIZ

— JIaeT OTBET, KOTOPBIN M0 COJAEPkKAHUIO B OOJIBLIEH YaCTH YAOBIETBOPSAET TPEOOBAHUAM K
OTBETY Ha OLEHKY «4», HO JONyCKaeT OMMOKM IpH HCIOJIb30BAHUU TEOPETHUYECKOIO U

(aKTOIOrHUECKOr0 MaTepHrana;

— HC JEMOHCTPUPYET YMCHUSA 11O YCTAHOBJICHHUIO CBA3U MCKIY N3YUCHHBIM PAaHCC U HOBBIM

TEOPETUICCKIUM MATEPHAIIOM;
— 3aTpyAHSETCS B TOCTPOEHUH BBIBOJIOB U 00OOIICHHUI;

— JOMYIICHHBIC OILIMOKHU HCIPABJIACT C IOMOIIBIO YUUTECIIA.
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OTtMmeTKa «2» CTaBUTCS IIPU YCIOBUH, €CJIN 00yUaroIuics:

— JaeT HEBEPHBIN OTBET;

— IIOKa3bIBaeT OTCYTCTBHE 3HAHUU COOTBETCTBYIOIINX

MOHATUN U 3aKOHOMEPHOCTEW;

— HEBEPHO NPUMEHSET U3YUECHHbIE OHATHUS, 3aKOHBI U TEOPUH JIJIs1 OOBSICHEHUS
paccMaTpuBaEeMBbIX SIBJICHUN U CBOMCTB U3Y4acMbIX BEILIECTB;

— 3aTpyAHSETCS] B UCIIPABICHUU JOMYIIEHHBIX OMNOOK KaK CaMOCTOSITENBbHO, TaK U
C IOMOILBIO YUUTENS.

Takum 0o0pa3oM,  YCTHbIE OTBETHl  SIBISIIOTCS  BaXHOW  (OpMOi
TEKYyLIEro OLEHUBAHUS 3HAHMM M yMEHMH ywammxcs mo xumuu. OHu
MO3BOJISIIOT OLEHUTD:

® copMUPOBAHHOCTH IIPEICTABIICHHIA:

— 0 XMMMYECKOU COCTABIIAIONIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

— O pOJM XMMHUHU B TO3HAHUM SIBICHUNA MPHUPOABI, (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbI JINYHOCTH;

— 0 (pyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM Ui pEIIeHUs MPaKTHYECKHX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IPUPOAHOIL cpele;

® MHUPOBO33PEHUYECKUE 3HAHUS:

— IIOHUMAaHWE NPUYNHHOCTU U CHCTEMHOCTH XUMHUYECKUX SBJICHUN;

— (akromornyeckue  CBEJEHMS O  CBOMCTBaX,  COCTaBe,  IOJYYEHUH U
0e30MacHOM  HCMOJb30BAaHMM  BOXHEWINIUX OpPraHMYECKHMX  BEUIECTB B OBITY H
IIPAKTUYECKOU JEATEIbHOCTH YEJI0BEKA;

YcTHBIE OTBETHl IOMOTalOT  BBIABUTH TNMYyOMHY TMOHMMaHHUS  OOy4aroIUMUCS
XUMHUYECKUX MOHATUH U UX CLIOCOOHOCTH MPUMEHSAThH 3HAHUS B PA3JINYHBIX KOHTEKCTAX.

® He ycBamuBaeT M HE PaCKphIBa€T OCHOBHOE COZIEpKaHHME MaTepuasa; He 3HaeT WIN He
MOHMMAET 3HAYUTEIbHYI0 4YacTh IPOrpaMMHOTO MaTepuaja B Ipejaerax MOCTaBIEHHBIX
BOITPOCOB; HE JIEJIACT BHIBOJIOB U 000OIICHHIA.

® HMwmeet cnabo chOpMUPOBAHHBIE U HEIIOJHBIC 3HAHMSA, HE YMEET MPUMEHATh UX MPHU
pelIeHnN KOHKPETHBIX BOIPOCOB, 33/1a4, 33/1aHHI 110 00pasily.

® [Ipu oTBeTe Ha OJUH BOMPOC JOIyCKaeT Oosiee 2 rpyObIX OIMMOOK, KOTOpBIE HE
MOYET UCTIPABUTh JIAXKE TIPU TIOMOIIY YIHUTEIIS.

Ommemka «1» cmasumcs npu omcymcmeuu omeema

[Ipu olleHMBaHUM XMMHYECKOTO MKTAHTA II€JIECO00pa3HO TMPUMEHATH CIEAYIOIINE
KpUTEPUU:
OtrmeTrka «5» CTaBUTCA MPU YCIOBUHM, €clU OOydYalOIIMHCS BEPHO 3amlHChIBAET

XUMu4eckre (opMyJiibl M Ha3BaHuUs BeeX 10 yKka3aHHBIX BEIIECTB.
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OtmeTka «4» CTaBUTCA MpPU YCIOBHU, €CIU OOYYAlONIIUIICS BEPHO 3aIllMCBHIBACT
XUMUYeckne (POpMyJIbl M Ha3BaHUS HE MEHee 7 yKa3aHHBIX BEIIECTB.
Otrmetrka «3» cCTaBUTCS TpPU YCIOBUHM, €clu OOydYalolIUMHCS BEPHO 3alHChIBAET
XUMHUYecKkre GopMyIibl M Ha3BaHUS HE MEHee 5 yKa3aHHBIX BELIECTB.
OTmeTKa «2» CTaBUTCS MPHU YCJIOBUHU, €CIM OOYyYarOIIMHCS 3alMChIBA€T MEHEEe IATH
XUMHAYECKUX (OPMYJI U Ha3BaHUN YKAa3aHHBIX BEILECTB.

Ommemka «1» cmasumces npu omcymcmeuu omeema

le/l OLCHKE TECTUPOBAHUSA BO BHUMAHHC NPUHUMAKOTCA CICAYIONINEC KPUTCPHUU:

— orMeTKa «5» — 80—100% oT ob11ero yncia 0ajIos;

— otMeTKa «4» — 60—79% ot 06111eT0 UKcia 0awIoBs;

— orMeTKa «3» — 40-59% ot ob1iero uncna 6amios;

— orMeTka «2» — menee 40% ot oOmiero yuciaa OaioB

OTMeTKa «1» He MPHUCTYNHI K paboTe, WK He IPEICTAaBUII €€ Ha IPOBEPKY.
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