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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1m0 XMMHK Ha YPOBHE cpeaHero oobmero obOpa3oBaHHs pa3paboTaHa HA OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii ®Deneparum»,
TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUs (eaepaabHOil 00pa3oBaTebHON MPOTPaMMBI CPEIHETO OOIIero
obpazoBanus (POIlI COO), mpexacraBieHHbIx B DenepaibHOM TOCYIApCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mpenomaBaHusi ydeOHOro rmnpeameTa «XUMHS» B
oOpa3oBaTenbHBIX Oopranu3anusx Poccuiickoit depepannu, peanu3yoIX OCHOBHBIE 00pa3oBaTeIbHbIE
[IpOrpaMMBbl, U OCHOBHBIX MOJIOKEeHHI «CTpareruu pa3Butus BocnuTaHus B Poccuiickoin @enepannn Ha
nepuof 110 2025 rona» (Pacnopsxenue IlpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOAOB K pa3paboOTKe MporpaMmbl MO XHUMHUH, K ONpPEAEIeHUI0 OOIIel CTpaTeruu
00y4YeHHs, BOCIIUTAHUS U PA3BUTHS 00YUAIOMIUXCS CPEJICTBAMH yueOHOTO npeamMeTa « Xumusp» st 10-11
KJIaccOB Ha 0a30BOM ypOBHE COCTaBWIM KoOHIenTyainbHble mosokeHuss OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNIeH, COAep)KaHMs, pe3yabTaToB OOy4YeHHS U TpeOOBaHUU K YpPOBHIO
IIOATOTOBKH BBIITY CKHUKOB.

Xumudeckoe 00pa3oBaHUE, MOIY4aeMO€ BBITYCKHHKaMH O00IIe0o0pa30BaTeIbHOW OpraHU3alliH,
SBJIICTCS. HEOTHEMIIEMOM 4acThi0 X 00pa30BaHHOCTH. OHO CIyXKMT 3aBEPLIAIOIIUM ITANOM pealu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIMX LEJIOCTHONW CUCTEME
XMMHUYECKOro 00pa3oBaHUs. DTH LIEHHOCTH KacaroTcs IO3HaHMs 3aKOHOB NPUPOAbI, (pOPMHUPOBAHUS
MHUPOBO33PEHHUSI M OOLICH KyJIbTyphl YENIOBEKa, a TAK)KE HKOJOTHUECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3[I0POBBIO M IpPHUPOJHOM cpene. Peannsyercsa xumuueckoe oOpa3oBaHue OOydyaroIIMXCs Ha
YPOBHE CpeIHEero oOmero oOpa3oBaHMsA CPEICTBAMHM YYE€OHOTO NIpeaMera «XUMHs», COJAepkKaHue M
IIOCTPOEHHE KOTOPOIO OIpENesIeHbl B IMPOrpaMMe MO0 XMMHU C YYETOM CIEUU(PUKU HAYKU XUMUH, €&
3HA4YEHHUS B MIO3HAHUU MPUPOJIBI U B MaTEPUATBHOM JKU3HM OOILIECTBA, a TAKXKE ¢ yUE€TOM OOLIMX Iesel U
IIPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpeJHEro obumero oOpa3oBaHUs B
Poccuiickoit ®enepanumu.

XUMHSI Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpaeT oco0yl0 pojib B COBPEMEHHOH
LMBUJIN3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KyilbTypbl. OHa BHOCUT CBOW BKJIaJa B
(opMHUpOBaHKE PAMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHME IIEJIOCTHOIO MpEeACTaBIeHUs 00
OKpY’KalolleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMHUHM Ha OCHOBE
ITOHMMAHHMs BEILECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUpPA, OCO3HAHUS B3aMMOCBSA3M MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU IIPUMEHEHUS.

TecHo B3aMMOAEWUCTBYS C IPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja HEOThEMIIEMOU
4acTbl0 MHUPOBOM KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOIO TPYyJa M KU3HHM KaXKJOro ujeHa
obmectBa. CoBpeMeHHasi XUMUsI KaK HayKa cO3MJaTesbHas, Kak HayKa BBICOKUX T€XHOJIOTUI HallpaBlieHa
Ha pelleHHe TI00albHbIX MPo0IeM YCTOWYMBOIO pa3BUTHS YeIOBEUECTBA — CHIPbEBOI, YIHEPTeTHUECKOMH,
MUTIEBOM, IKOJIOTHIECKOMN 0€30MacHOCTH U OXPaHBI 37J0POBbS.

B cootBercTBHM € OOIIMMU LIETSIMU M TMPUHIMIIAMU CpPeIHET0 00IIero o0pa3oBaHUs COAEp KaHUE
npenmMera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb U3yUEHHUS) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY O0YYaromuXcs, HEOOX0AUMYIO UM JJIsl BEIPAaOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMa, NMPOJOJDKEHUS 00pa3oBaHUS B PazIUYHBIX
00J1aCTSX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMy mpeaMera «XUMHUsS» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMUsS» U
«OO01mas 1 HeoOpraHuveckass XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUs KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BO HayKH: CUCTEMa 3HAHUH [0 HEOPTraHMYECKON XUMHH (C BKIIOUEHUEM 3HAHUN U3 00IIeH XUMUM)
U OpraHu4eckod xumuu. QDPOpMHUpPOBAaHME JAHHOW CHUCTEMBl 3HAHUNW IIPU H3YYEHUU IIpPEIAMETa
obecrneunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT0OOpa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUU XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xuMus» 1 «OO011as 1 HeopraHu4eckas XUMHUs»
chopMHupoBaHa B MporpamMMme IO XMMHUU Ha OCHOBE CHUCTEMHOrO MOJX0/Aa K HM3YYCHHMIO y4eOHOTo
MaTepuana M OOyCJIOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUI Ha ONpeneNEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKON XMMHUH BEILECTBA PACCMaTPHUBAIOTCS HAa YpPOBHE
KJIACCUYECKON TEOPUU CTPOCHMSI OPTaHUYECKUX COCAMHEHUH, a TAK)XKE HAa YPOBHE CTCPEOXHMHUYECKUX U
JIEKTPOHHBIX TPEJICTaBICHUH O CTpoeHHMH BemecTB. CBeneHUs 00 M3y4yaeMbIX B Kypce BEIIeCTBax
JAI0TCA B Pa3sBUTHU — OT YIJIEBOJOPOJOB O CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHEHHH. B kypce



OpPraHUYeCKOM XUMHH TMOJY4YaroT pa3BUTHE C(HOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs TIEpBOHAYAIILHBIC MPEICTABICHUS O XHMHYECKON CBSI3H, KJIACCH()UKAIMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT UX CTPOCHHS, O XUMUYCCKON PEaKIUH.

[To HOBBIM YTIJIOM 3pEHUS B MpeaMeTe « XUMHs» 0a30BOT0 YPOBHS paCCMAaTPHBACTCS U3yUCHHBIH
Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUs TEOPETHUYCCKUI MaTepuasl U (PaKTOJIOTUUCCKHE CBEICHUS O
BEIIECTBAX W XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHmdecKas XUMHSD)
00ydJarImuMCsl TPEIOCTABISCTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKMX M METOJOJOTHYECKUX TO3HMIUH, TIIyOXKe TMOHITh HCTOPUYECKOE HM3MCHEHUE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAaOIIEH 10 OOBICHSIONICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHWE O BaKHEWINMX BENIECTBAaX, MX COCTaBE, CTPOCHUM, CBOHCTBAX U
NPUMCHCHHH, a TAKKE O XHUMHUYCCKHUX PEAKIMAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nomnonHseTcss B Kypcax 10 u 11 Ki1accoB anieMeHTaMH COJIEpIKaHHS, HMEIOIIMMH KYJIbTYPOJIOTHYSCKHH U
MPUKIAJIHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT IMOHHMAHHIO B3aUMOCBS3M XUMHH C JIPYTHMHU
HayKaMH, PAacKpbIBAlOT €€ poJib B TI03HABATEIILHOW W NPAKTUYCCKOH JICATEIBHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCHHTAHHIO YBaXXCHUs K IPOLIECCY TBOPYECTBA B OOJACTH TCOPUHM M NPAKTHUYCCKUX
MPUIIOKCHUN XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npobJieMax, CBA3aHHBIX C XUMHEH, KPUTHUYCCKH OCMBICIUBATh HMH(POPMALUIO M IPUMCHATH €€ s
MIOTIOJTHEHUSI 3HAHUM, PEIICHUSI HHTEIUICKTYIIbHBIX M SKCIIEPUMEHTAIILHBIX HCCIICIOBATEIbCKHX 3a1a4. B
LIEJIOM COJIep)KaHWe Y4eOHOro mpeaMera «XUMHsS» JaHHOTO YpPOBHS H3YYCHHS OPHUECHTHPOBAHO Ha
dbopmupoBaHre y 0O0y4YaIONIMXCS MHUPOBO33PCHUYECKOW OCHOBBI JIJISl TMOHMMAaHUST (HIOCOPCKUX WJICH,
TaKUX KaK: MaTepualbHOE EJUHCTBO HEOPTraHMYECKOrO0 M OPraHUYeCKOro MHpa, OOYCIOBJICHHOCTH
CBOWCTB BEIIECTB MX COCTABOM M CTPOCHUEM, [T03HABAEMOCTh MPUPOIHBIX SBJICHUN MyTEM 3KCIIEPHMEHTA
U pEIICHUS] MPOTUBOPEUUN MEXIAy HOBBIMH (PaKTaMU M TECOPCTUYCCKHUMHU MPEATNOCHUIKAMH, OCO3HAHUE
pPOJM XMMHU B PEIICHUH JKOJOTHYECKUX MPOOJEeM, a TakkKe MpoOsieM COCpeKEeHUs SHEPreTHYSCKUX
PECYpPCOB, CHIPBS, CO3aHNs HOBBIX TEXHOJIOTHH U MAaTEPUAJIOB.

B mnane pemieHus 3aad BOCIUTAHHS, PAa3BUTHS M COIHMAIHM3AIMHA OOYYAIOUIMXCS TPUHSITHIE
mporpaMMoil 1O XHUMHH TOAXOJbl K ONPEACICHHIO COJCPXKAHUS W IOCTPOCHHS TMpeaMera
MpeyCMaTPUBAIOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YYEOHBIX NEHCTBUH, MMEIONIMX 0a30BOE 3HAYCHHUE
JUTS pa3JIMYHBIX BHJIOB JCSATEIBHOCTH: PELICHUs MpoOJeM, TIOMCKa, aHaIn3a U 00paboTKH HHGpOPMAIIHH,
HEOOXOJUMBIX JUISI TPHOOPETCHUs] OIbITa NPAKTHYECKOH M HUCCIEAOBATEILCKOW JCSTEIbHOCTH,
3aHUMAIOIIeH Ba)KHOE MECTO B MIO3HAHUH XMMUH.

B mnpaktuke mpenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK W Ha
YpOBHE cpeaHero oOmiero oOpazoBaHUs, MPHU OMPEICICHUN COACPKATCILHON XapaKTePUCTHKHU IeJIeH
W3yYeHUs TpeIMeTa HalpaBICHHEM TMEPBOCTCNICHHON 3HAYMMOCTH TPAJAWIMOHHO MPH3HAETCS
(hopMHUpOBaHUE OCHOB XUMHUCCKOW HAyKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUICCKOMN
JICSITeIbHOCTH YeJI0BEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOIUYECKON TOUKH
3pEHHSI TAaKOM MOIXO/1 K OTPEICICHHUIO TeNIeH M3YUCHHUS TIPEAMETA SIBJISIETCS BIIOJIHE OMPABIaHHBIM.

CoriacHo JaHHOW TOYKE 3PEHHS TJIaBHBIMH HEISIMH M3YUYCHHsS MpeaMeTa « XUMus» Ha 0a30BOM
ypoBHe (10 —11 xu1.) ssBRSIFOTCS:

e (GopMHpPOBaHUE CHCTEMbl XUMUYECKUX 3HAHUN KaK BaKHEUIIICH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIFOYEBBIC MOHATHUS, (QyHIAMEHTAIbHBIC 3aKOHBI U
TEOPHHM XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX 00O0OIICHUM
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS,

e (QopmupoBaHWE M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS BEUIECTB H
XUMHAYECKUX PEakIuii, HCOOXOAUMBIX ISl TPHOOPETEHUSI YMEHHI OPUEHTUPOBATLCS B MUPE BEIIECTB U
XHUMHUYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTHUECKOW U MIOBCEIHEBHOW YKU3HU;

® pa3BUTHEC YMEHHH M CIIOCOOOB JCSTEIBHOCTH, CBS3aHHBIX C HAOJIOJCHUEM M OOBSICHECHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM TIPABMII 0€30M1aCHOT0 00OpaIlieHUs C BEIIECTBaMHU.

Hapsiny ¢ atum, cojepikareibHas XapaKTEpUCTHKA IeNied W 3aJad M3YYCHHUs MpeaMeTa B
mporpaMMme M0 XHMHH YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B
cucteMe cpeaHero obOmiero oOpasoBanusi. CeromHs B MPENOJAaBaHUM XUMHH B OOJbIICH CTENECHU
OoTHaéTCsl MPEANOYTCHHE MPAKTHUYCCKON KOMIIOHCHTE COCp)KaHUS OOYYCHHS, OPUECHTHPOBAHHOW Ha
MOJITOTOBKY BBINYCKHUKA 00I11e00pa30BaTeIbHOW OpraHU3alliy, BIAJICIONIETO HE HA0OPOM 3HAHWH, a
(GYHKIIMOHATBLHONH T'PAaMOTHOCTBIO, TO €CTh CIHOCO0AMH M YMCHHSMH aKTHBHOTO MOJYYCHHS 3HAHUU WU



MPUMEHEHHS UX B PEATbHOM KU3HU JUIS PEIICHHUS MTPAKTUYECKHX 3a/1a4.

B cBs3u ¢ 3THM mpu M3ydeHHMH TpenMeTa «XUMHS» JTOMUHHPYIOIIee 3HauCHHE MPHOOpETaroT
TaKue LEIH U 331a4H, KaK:

amanrtanyus oOy4aromMXCsl K YCJIOBUSM JHHAMHYHO Pa3BUBAIONIETOCS MHpa, (OPMHUPOBAHHE
WHTEJUIEKTyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHMIO,  COTPYIHUYECTBY,
CaMOCTOSATENIFHOMY NPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KH3HEHHBIX CUTYAIUAX, CBSI3aHHBIX
C BEIIECTBAMU M UX MPUMEHEHHEM;

¢dopmupoBaHne y OOyYaroIIMXCsl KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIWH), HWMEFOIIHX
YHHUBEPCAJIbHOE 3HAUCHHE JJISl pAa3IMYHBIX BUIOB JEATEILHOCTHU: PEIICHUs MPOoOJieM, OUCKa, aHAIN3a U
00paboTku MH(pOpMaNKU, HEOOXOIUMBIX Ul MPHOOPETEHHS OIBITA JNESTENbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IMO3HAHWU XUMHH, a TaKKe ISl OLEHKHA C MO3HMIUN SKOJIOTMYECKOW 0e30macHOCTH
XapakTepa BIUSHHA BEIIECTB M XMMUYECKUX IPOLIECCOB HA OPTaHU3M YelIOBEKa M IIPUPOIHYIO CPey;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTEIUICKTYalIbHBIX M TBOPYECKHUX CHOCOOHOCTEH
00y4YaroUMXxcs: CrocOOHOCTH CaMOCTOSITEIbHO IPHOOPETAaTh HOBBIC 3HAHUSA 110 XUMHUH B COOTBETCTBUH C
KU3HEHHBIMU MTOTPEOHOCTAMH, UCIIOIH30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHHU JUIS TIOUCKA
Y aHAJIN3a Y4eOHOM U HAyYHO-TIOMYJISIPHON HH(OPMALIUK XMMUYECKOTO CO/ICPKAHNS;

¢dbopmupoBaHHe W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOJII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, IIPU
TUTAHUPOBAHHUH U TIPOBEJICHUH XMMUYECKOTO KCIIEPUMEHTA;

BOCITUTaHUE y OOydaromuxcsi yOekIEHHOCTH B I'yMaHHCTHYECKOH HANpaBICHHOCTH XUMHH, €&
BaXHOH POJIM B pEIICHUH TIO00ATBHBIX MPOOJIEM palMOHAIBLHOIO MPHPOIONONBE30BAHMS, MOTIOTHEHUS
9HEPreTUYECKUX PECypCOB U COXPAaHCHHS NPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH
OepeKHOr0 OTHOLICHHS K IMPUPOAE U CBOEMY 3J0POBBIO, a TAK)KE MPUOOPETEHHS OTBITa UCIIOIb30BaHU
MOJTYYEHHBIX 3HAHWU JJIS TPUHATHS TPaMOTHBIX PEUICHUI B CHUTYaIMAX, CBA3aHHBIX C XUMHYECKHMH
SIBJICHHUSIMH.

B yueOHOM 1utaHe cpeqHero od1ero oopa3oBaHus MpeaMeT « XUMHUsD» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeaIMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOrmiee YyuCIO YacoB, OTBENEHHBIX JUIS U3yYCHUS] XUMHHU, Ha 0a30BOM YPOBHE CpPEIHET0 OOIIero
oOpa3oBaHus1, coctasisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMHCS MPOrpamMmm
cpenHero ooOmero o0pa3oBaHHs (JUYHOCTHBIM, MeETampeIMEeTHbIM M mpeaMeTHbiM). HayuHo-
METOJIMUECKOW OCHOBOHM ISl pa3pabOTKU IUIAHHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro
o01rero 00pa3oBaHUs SBISAECTCS CUCTEMHO-EATEILHOCTHBINA MOAXO.

B cooTBETCTBUM C CUCTEMHO-AESTEIBHOCTHBIM MOJIXOJI0OM B CTPYKTYPE JINYHOCTHBIX PE3YJIHTaTOB
OCBOEHHUSI TpenMeTa «XHMHS» Ha YpPOBHE CpeIHEro oOmIero oOpa3oBaHHs BbBIACIEHBI CIEAYIOLINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYAOMIMMHCS POCCUUCKONW TPaXKTAHCKOW WICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHIO;

HaJIMYue MOTUBALMU K 00y4EHHIO;

LIEJICHATIPABIICHHOE PAa3BUTUE BHYTPEHHHMX YOEXKJECHUI JHMYHOCTH HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAUIIHKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS B CBOCH JIE€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYLIUMHU LIEIOCTHOM cUCTeMe XUMUYECKOTO 00pa30BaHuUs;

HAJIMYME TPABOCO3HAHMSA JKOJOTMYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTH IIENIM U CTPOUTH
YKU3HEHHBIE TUTAHBbI.

JIMuHOCTHBIE PE3yNbTaThl OCBOCHMS IMpeaMeTa «XHMHUsS» JTOCTUTAIOTCS B €AMHCTBE Y4eOHOH U
BOCIUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C T'YMaHHUCTHYECKHMH, COLUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTSIMH UM HJEaJaMH POCCUHCKOTO TpPakJaHCKOTO OOIIECTBA, NPHUHATHIMH B
olmiecTBe HOpPMaMHM U MpaBWJIaMH TMOBEAEHHUS, CHOCOOCTBYIOUIMMH MpoOIleccaM CaMOMO3HAHUSA,



CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUaIOIIUXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMS IMpeaMeTa «XHUMUS» OTPaxaloT CPOPMUPOBAHHOCTH OIbITA
MO3HABATEIBHON U MPAKTUYECKON AEATEIbHOCTH O0YyYarOIIUXCs M0 pean3alliy MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMA:

OCO3HaHHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBa)KEHUS K 3aKOHY
U TIPaBOIIOPAIKY;

MPEJICTAaBICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATENBHOCTH IPH CO3JAaHUHM YYEOHBIX IPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHMUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBl IPYTUX MpU
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHO e TEIbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY M Hay4YHOMY HACJIEIUI0 OTE€UECTBEHHOU XHUMHUH;

YBO)KEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUH M NPAKTUUYECKOTO NMPUMEHEHHS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pPEe3yJbTaT IJIUTENbHBIX HAOJIOIEHUHN, KPOMOTIIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSIHHOTO Tpy/a YUEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABaTEJIbHBIX MOTHMBOB B IMOJIYYEHUU M MOCIEAYIONIEM aHajau3e UHQOpMAIHUHU O
MIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XMMMH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallud, CBSI3aHHbIE C XUMUYECKUMH SBICHUSIMH, U MPUHUMATH
OCO3HaHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHUBATH CBOE MOBEJICHUE U MOCTYIIKH CBOUX TOBAPHILEH C MO3UIIMNA HPABCTBEHHBIX
U IIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMaHMUsS EHHOCTeW 370poBoro u OezomacHOro oOpas3a IKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOJro/IeHus TpaBuil 0€30MacCHOr0 OOpaIIeHus C BEIIECTBAaMU B OBITY, TOBCEHEBHOM KU3HU U B
TPYIOBOH JAESITETbHOCTH;

MIOHMMAHUS LIEHHOCTH IpPaBWJI MHAUBUAYAIBHOIO M KOJIJIEKTUBHOIO O€30I1aCHOTO INOBEACHMS B
CUTYalUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSA TIOCIEACTBHA W HENPHUATUS BPEAHBIX TPUBBIYEK (YMOTPEOJICHUS  aJIKOTOJI,
HApKOTHUKOB, KYpPEeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-UCCIIEI0BATENIbCKON NEATEIbHOCTH, O0IIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTHX BUJAX JAEATEIbHOCTH,

YCTaHOBKHM Ha aKTUBHOE y4YacTHE B PELIEHUH MPAKTUUYECKUX 3ajjad COLMAIbHONW HalpaBIeHHOCTH
(B paMKax CBOETO KJjiacca, IKOJIbI);

UHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO Mpodeccuil pa3NIu4yHOro poja, B TOM YHUCIIE HAa OCHOBE
MIPUMEHEHHUS PEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXEHHUsI K TPYy, JIOJSM TPya U pe3ybTaTaM TPYJIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIyaJbHOW TpaeKTOpUHM oOpa3oBaHusi, Oymymiei
npodeccun M peamu3aludu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIECO00Pa3HOTO OTHOIIEHUS K MPHUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

NOHUMAaHMsI TJ00AJIBHOTO XapakTepa »JKOJOTHYECKHUX MpoOJeM, BIMAHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOJHON U COIMATIBHOU CPEJIbI;

OCO3HAHMUA HEOOXOJMMOCTH HCIIOJIB30BAHMS JOCTIKCHUA XUMHHM JJIsl PELICHHUS BOIPOCOB
paIOHAaIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOI'O HEMIPUATHUS ACUCTBUM, NPUHOCAIIUX BPEJA OKPYXKalOLEHd INPUPOAHOU Cpene, YMEHMs
MIPOTrHO3UPOBATh HEOJArONMPUITHBIE HKOJIOTMYECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX ACUCTBUNA H



MpeAOTBPAIIATh UX;

HaJu4Ms  Pa3BUTOTO  DKOJIOTMYECKOTO  MBILUIEHUS, 3KOJIOIMYECKOW  KYJbTYpbl, OIbITa
JESATEIbHOCTH 3KOJIOTHYECKON HANpaBIC€HHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMHU B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM M COIMAJIIbHOM TMpPaKTUKE, CIOCOOHOCTH W YMEHHsSI AaKTUBHO IPOTUBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKHU ¥ 00I1IeCTBEHHOM MMPaKTUKU;

MOHMMAaHUS CTIEU(DUKN XUMHUU KaK HAyKH, OCO3HAHUs €€ poiu B (POPMHUPOBAHUM PALMOHAIEHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPECTaBICHUs 00 OKpYKarolleM MHUpE KaKk O €IUHCTBE
MIPUPOJBI U YEJIOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH mpoOjIeM COXpaHCHHUS
MIPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OW 3HAYMMOCTH XWUMHUHU IS COBPEMECHHON IMBWIM3AIMH: B €€
T'YMaHHUCTUYECKOW HANpaBIECHHOCTH M Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaNbHON KYyJbTYpHI,
pElIeHUN TIOOATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOW, YHEPrETHUECKOMH,
MUIIEBOA U SKOJOTUYECKOM 0e30MacHOCTU, B Pa3BUTHH MEAMIIMHBI, OOECIEUEHUN YCIIOBUHN YCHEUIHOTO
TpyJa 1 SKOJIOTHYECKH KOM(DOPTHOH KU3HH KaKOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IOHUMaHUs CYIIIHOCTH METOJ/IOB IT03HAHMS, UCIIOJIb3YEMbIX B
€CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIh30BaTh MOJydaeMble 3HAHUS JUIS aHAlM3a M OOBSICHCHUS
SIBJIGHUN OKpY’KAIOIIEro MUpa U MPOUCXOAAIIMX B HEM HM3MEHEHWH, YMEHHS JesaTh 00OCHOBAaHHBIC
3aKJIFOUYCHUs] Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 MOJNYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUs MpodieM B
peaIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESTEIHHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJTYYEHHUIO0 HOBBIX 3HAHUM MO XUMHUH B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/Aa B pa3IMuHbIX chepax mpodecCHOHaTBLHON AeSITENbHOCTH.

METANPEJIAMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI y4eOHOro MpeaMera «XHUMHS» Ha yYpOBHE CpPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble Ui (OPMHUPOBAHHUS  MHPOBO33PEHHS  OOYYaIOIUXCS  MEKIUCIUILIMHAPHBIE
(MexnpenMeTHbIE) OOIEeHAYyUHbIE TOHSITHS, OTpaXkarol[ue IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa U
cnenuguKy METOJ0B MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUs,
SIBJIGHUE, TIPOIECC, CHCTEeMa, Hay4yHBIA (DAaKT, MPUHIUIN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HccieoBaHue, HaOI0IeHNEe, U3MEPEHHE, SKCTIEPUMEHT | JIPYTHe);

yHHUBEpCcaJdbHble Yy4eOHBbIe IeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIC, PETYISITHBHBIC),
obecrieunBaroie  ¢GopMupoBaHue (DYHKIIMOHATIBHOW TPaMOTHOCTH M COIMAIBHON KOMIIETEHIIUN
00y4aromuxcs;

CIIOCOOHOCTh o0yyJaronuxcs WCIIOJTh30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHUYECKNE 3HAHUSA W YHUBEpCAIbHbIE Y4eOHbIE ACWCTBHUS B MO3HABATEIBHON U COIMAIBHOM
MPaKTHKE.

MertanpeaMeTHple  pe3ylbTaThl  OTPAKAIOT  OBJAQJICHWE  YHUBEPCAIBHBIMH  yYUEOHBIMU
MMO3HABATEIPHBIMA, KOMMYHHUKATUBHBIMHU U PETYJSITUBHBIMHU JICHCTBUSMH.

OBJaieHHe YHHUBEPCAJIbHBIMYI Y4eOHBIMU MO3HABATEIbHBIMU 1eHCTBHAMM:

1) 6a3oBble JJOrnYecKue AeMcTBUS:

CaMOCTOSITENILHO  (JOPMYJUPOBAaTh W aAKTyallM3WpoOBaTh  MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OMpENENATh LENU NEATeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCHUTD
pe3yabTaThl IEATEIBHOCTH C OCTABICHHBIMU LIETISIMU;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUIN MPUEMBI JIOTHUECKOTO MBIIIJIEHUS] — BBIICISITh XapaKTePHbIE
MIPU3HAKU TOHATHI U yCTaHABIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS IS
00BSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHMS M KPUTEPUH JUIs KJIacCU(UKALIMY BEUIECTB U XUMHUUECKHUX PEaKIIHii;



YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3yUaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHAYKTUBHbBIC, JECIyKTHUBHBIC, IO AaHAJOTWH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHMsS B pACCMAaTPUBAEMBIX SBICHUSAX, (OPMYJIHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

IIPUMEHSTH B MPOLIECCE TIO3HAHMS, UCIOIb3YyEMBIE B XMMHM CUMBOJINYECKUE (3HAKOBBIE) MOJIENH,
MpeoOpa3oBbIBaTh MOJENIbHbIE MPEICTaBICHUS — XUMHUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA, XHUMHUYECKas
(bopmyna, ypaBHEHHE XUMHUYECKONW PEAKIIMU — IIPU PELICHUN yUEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHbIC MOJEJbHbBIC MPEACTABICHUS AJIs BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKLUH.

2) 6a30BbIe HCCIEA0BATEIbCKUE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IO3HAHMS BEILIECTB U XUMUUYECKUX pEaKLUii;

(dbopMynupoBaTh LENH U 33Ja4d HCCIEAOBaHNUS, UCIIONIb30BATh [TOCTABICHHBIE U CAMOCTOATEIHHO
copMyIHpPOBaHHBIE BOMPOCHI B KAyeCTBE WHCTPYMEHTA IO3HAHMA W OCHOBBI JJs (POPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXICHUM;

BJIQJE€Th HABBIKAMU  CAaMOCTOSITEJIBHOIO  IUIAHMPOBAHMST M NPOBEACHUS  YUEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJaTh 3a XOJOM MpoIlecca, CamMOCTOSTENBHO
MIPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyITUpoBaTh 000OIIEHUS M BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3yJbTAaTOB HCCIEA0BAaHUSA, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOENIaHHOM padoTe;

IIpUOOpPETaTh OMNBIT YYEHUUYECKON HCCIIEOBATEIbCKON M MPOEKTHOM JESATEIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIHICHHsS MPaKTHUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbIX METOJIOB [IO3HAHHUS.

3) paGora ¢ unopmaunmeii:

OpPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHGOpMAIMK (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIep KaHUs, CIIpaBOYHBIE 1ocoOusi, pecypchl MHTepHeTa), aHaau3upoBaTh HHOOPMALIHIO
pa3MUYHBIX BHIOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aMPOCHl U IPUMEHATH PA3TUYHBIE METOBI IIPU MOMCKE M 0TOOpe MHPOpPMALINH,
HE0OXOIUMOM TSI BHITTOJTHEHUS YUEOHBIX 3a/1a4 ONMpPeIeIEHHOTO THIIA;

npuoOpeTaTs OMBIT HUCMOJB30BaHUS HWH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (opMy TmpencTaBieHHss WHGOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHE);

MCTIOJIb30BaTh HAYYHBIA S3bIK B KaYeCTBE CPEACTBA MpHU paboTe ¢ XUMHUECKOW MH(pOpManueit:
MPUMEHITh MeXNpeaMeTHble ((pu3uueckre W MaTeMaTU4YecKue) 3HaKu M CUMBOJIBI, (HOpMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBUSIMH:

3aJlaBaTh BOIIPOCHI MO CYLIECTBY OOCYXKIaeMOW TeMbl B XOJ€ Juajnora W/WiIH JAUCKYCCHUH,
BBICKa3bIBaTh UAEH, (HOPMYyTUpPOBATH CBOU IMPEJIOKEHUS OTHOCHTEIBHO BBINMOJHEHHS MpPEIOKEHHON
3a/1a4u;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTaTOB II03HABATEIBHOM JIE€ATENBHOCTH, IOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBIOJHEHUU XHUMHUYECKOIO 3KCIIEpUMEHTA,
MPAaKTUYeCKON pabOoThI IO UCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaiu3alii y4eOHOro MpoeKTa
1 (hopMyIHpOBaTh BHIBOJBI 110 Pe3yJibTaTaM MPOBEAEHHBIX HUCCIEA0BAHUN MyTEM COTJIACOBAHMS TO3HUIIMHA
B X0/1€ 00CY/IeHUsI 1 0OMEHa MHEHHSIMH.

OBiajeHHe YHHMBEPCAJIbHBIMH Pery/siTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILIECTBIISTH CBOIO [T03HABATENBHYIO JEATEIBHOCTD, ONPEIEIIss
e€ IenM W 3aJaud, KOHTPOJMPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IpejiaraeMblii
QITOPUTM JCHCTBUN TpPU BBHIMOJIHEHUH Y4YeOHBIX M HCCIENOBATEIbCKUX 3a/ad, BbIOMpaTh Hamboiee
3¢ (deKTUBHBIN CIOCOO0 MX pEIIeHUs C Y4ETOM IMOJIyYeHHs HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKUX
peakuusx;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOLEHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC



[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHUsD OTPaKaoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHHUN O XHUMHUYECKOH COCTaBJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHWUU SIBICHUH MPHUPOABI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHhI
JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM Ui pelIeHHs] MPaKTHUYECKUX 3ajaad U
IKOJIOTHYECKA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM CpeJie;

BJIAJICHUE CHCTEMOM XMUMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE IOHSATHUS
(XMMUYECKUH  DIIEMEHT, aToM, DJJIGKTpOHHAass  O0OJ0YKa aromMa, MOJCKyJia, BaJCHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XUMHUUECKasi CBSI3b, CTPYKTypHasi ¢opMmyia (pa3BEpHyTass U COKpallEHHas),
MOJIb, MOJISIpHAsI Macca, MOJIAPHBIA O0BEM, YIIEpPOIAHBIA CKeleT, (yHKIMOHANbHAS TPyIIa, pagukal,
M30MepHsl, U30MEPBI, TOMOJIOTUYECKUMN psAJl, TOMOJIOTH, YIJIEBOJOPOAbl, KUCIOPOA M a30TCOJEpKallue
COCIMHEHUS, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJCKYJISIPHBIE COCIMHEHHUS); TEOPUH U
3aKOHBI (TEOpHsl CTpOEHHsl opraHuyeckux BemiecTB A. M. bytnepoBa, 3aKOH COXpaHEHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B
OCHOBE MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PaKTOJIOTUYECKUE CBENICHUS O
CBOMCTBAX, COCTaBe, MOTYYCHUH M OE30MMaCHOM HCIOJIb30BAHUU BAKHEHIINX OPTaHMYECKHUX BEIIECTB B
OBITY U IPAKTHUUECKOH JEATEeIbHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISIBISITH XapaKTEPHBIC MPU3HAKH TOHATHUN, YCTAaHABJIMBATH WX
B3aUMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOLME IIOHATUS NPH ONUCAHUU COCTaBa, CTPOEHUSA U
MPEBPALLECHUN OPTaHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XHUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYpPHBIX (pPa3BEPHYTOHW, COKpAMIEHHON) (OPMYJI OpPraHUYECKUX BEIIECTB H
YPAaBHEHUN XUMHUYECKUX pPEaKUMUH, H3rOTaBIMBATH MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB A
WJUTFOCTPAIIMU UX XUMUYECKOT0 U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpPMUPOBAHHOCTh yMEHMI YCTaHABIMBATh MPHHAJICKHOCTh HU3YUYEHHBIX OPraHUYEeCcKUX
BEIIECTB II0 MX COCTaBY M CTPOCHHUIO K ONpEeAeNEHHOMY KJaccy/TpyIme COeluHeHHU (YyIieBOIOPOIH,
KHCIIOPOJI M a30TCOJIEprKalllie COeIMHEHUS, BHICOKOMOJIEKYISPHbIE COSAMHEHHUS), TaBaTh UM Ha3BaHUS
o cucrematudeckoit HomeHkiaarype (IUPAC), a Takke mpuUBOAUTh TPUBHUAJIbHBIE HA3BaHUS OTJIETBHBIX
OpraHMYECKHUX BEHIeCTB (STWJIEH, TMPOMWJICH, alleTUIeH, JSTWICHIJIMKONb, TIUIEpUH, (eHom,
dbopManbpaeru1, aneTaNbIerH, MypaBbHHAs KHCIIOTa, YKCyCHash KHCJIOTa, OJCHWHOBAs KHUCIIOTA,
CTeapuHOBAas KUCIIOTA, ITI0K03a, PpyKTO3a, KpaxMal, HeJIi0103a, TIHIIHH);

c(hOPMHUPOBAHHOCTh YMEHUS ONPEJIEISITh BBl XHMHUECKON CBS3M B OPTraHHMYECKHUX COCTUHEHUSX
(omMHApHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTH TTOJIOKEHUS TEOPUU CTPOCHHSI OPraHUICCKUX BEIIECTB A.
M. BbytnepoBa ans oOBSCHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHHUs MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHUYECKHE
CBOMCTBA TUMTMYHBIX MPEACTABUTENEH pa3TUYHBIX KIIACCOB OPraHMUYECKUX BEIIECTB (METaH, dTaH, STUJICH,
MIPOMHJICH, aleTuieH, OyTaaueH-1,3, MerunOyramueH-1,3, O€H30J, METAaHOJ, ATAaHOJ, ITHJICHTJIMKOJIb,
TIIMIEpHH, (PeHOIN, aleTanbIeruji, MypaBbUHas U YKCYyCHAsl KUCIOTHI, TJIIOKO3a, Kpaxmal, HeJUTI003a,
aMUHOYKCyCHasi KHCJIOTa), WUTFOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXIy HUMH YpPaBHCHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyT;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHKU YTJIEBOJOPOIHOTO CHIPhs (HE(TH,
MPUPOAHBIN Ta3, Yroib), CIOCOOBI HMX TMepepadOTKM M MPAKTHUYECKOe MPHUMEHEHHE MPOIyKTOB
nepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHUS IO XMUMHYECKHM YpaBHEHUSM (MaccChl,
0o0BbEMa, KOJIMYEeCcTBa HMCXOJHOTO BELIECTBA WJIM MPOJIYKTa PEAKIUH IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yYMEHUW BIAJETh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, HCIOJIb3YEMbIX B XMMHUU TIPU M3YyYECHUU BEIIECTB M XUMHUYECKUX SIBICHUN (HabmoaeHue,
U3MEpEeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE XHMHUYECKHUE 3HAHUS IS
NPUHATHS PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCT, yMEHUH COONIOJATh MpaBWJa TMOJb30BAHUS XHUMHUYECKOW TMOCYyIOH W
7a00paTOpHBIM 000pPYNIOBaHMEM, a Tak)Ke TMpaBWia OOpaIleHUsS C BEHIECTBAMH B COOTBETCTBUU C



WHCTPYKIUSMH IO BBITOJHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHHM IUIAHUPOBATh U  BBINOJHATH XUMUYECKUH  SKCIIEPUMEHT
(mpeBpallleHHsT OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJYUCHHE 3TUIICHA U U3YUYEHUE €r0 CBOMCTB,
KaueCTBEHHbIE pEaKLUU OpPraHMYECKHX BEIECTB, JACHaTypalus OeNKOB NpU HarpeBaHHUU, LIBETHBIE
peaxiu 6eITKOB) B COOTBETCTBUU C MIPABUIAMU TEXHUKHU 0€30MaCHOCTHU MPHU OOpAIIEHUH C BEIIeCTBAMH U
71a00paTOpHbIM 00OpYAOBAaHUEM, MPEICTABIATh PE3YJIbTaThl XMMHYECKOIO SKCIepuMeHTa B (opme
3allUCH ypaBHEHMH COOTBETCTBYIOUIMX peakiuii u (OPMYyIHUpOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yabTaTOB;

C(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAJIM3UPOBATh XUMHYECKYI0 HMH(OpMAaIuio,
MOJIy4aeMy10 U3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBOi nHpopMmanuu, UHTEepHET U APYyTHUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUIa SKOJOTHYECKH IEIIECOO0O0Pa3HOTO TIOBEICHHUS B
OBITY M TPYIOBOM NEATEIHHOCTU B LIETSX COXPAHEHUS CBOETO 3/I0POBBS U OKPY’)KAIOUIEH MpUPOIHOM
Cpellbl, OCO3HaBaThb OMNACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, MoHUMas cmbica mnokazatens [I/IK, mosicHaTh Ha mpumepax crnocoObl YMEHBIICHHUS H
IIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPIraHU3M UEJIOBEKa;

U1 00Yy4aroUIMXCcs C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbS: YMEHUE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHbIX METO/IaX IM03HAHUS BEUIECTB U XMMHUECKUX SIBJICHU;

JUIS CJENbIX W CIA0OBUIALIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh pPeNbe(hHO-TOUSUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucy XuMu4Ieckux (HopMyIr.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHudeckass XuMUs» OTPaKaloT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XHUMUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMHUH B TIO3HAHWUU SIBIICHUH MPHUPOBI, B ((OPMUPOBAHUH MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM Ui pelIeHHs MNPAaKTUYECKUX 3ajad U
HKOJIOTUIECKHA 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CPEIE;

BJIAJICHUE CHCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHSITHUS
(XMMHUYECKHUI AJIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JEeKTPOHHBIC OPOUTATH aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTETNEHb OKHCIIEHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHAs, METAJNIN4YecKasi, BOJOPO/HAsA), KPUCTAJUIMUECKAs pEIIETKa, TUIIbl XUMUYECKUX
peaKiuii, pacTBOp, 3JIEKTPOIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AMCCOLMALMS, OKHUCIUTEND,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHUECKON pEaKlMK, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (T€Opus
3JEKTPOJUTUYECKON JUCCOManuu, nepruoanyeckuil 3akon [[. . MenaeneeBa, 3aKk0H COXpaHEHUsI MAaCChl
BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALICHMS] SHEPTUU MPU XUMHUYECKHX PEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PEHUECKHE 3HAHUA, JIEXKAIIUE B OCHOBE NOHMMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBJICHUH, (PaKTOJIOTMUECKUE CBEIEHUS O CBOICTBAX, COCTaBe,
MOJIy4YeHUH U 0O€30MacHOM HCIIOJIb30BAHMM Ba)XXHEHMIIMX HEOPraHWMYECKUX BEIIeCTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIATh XapaKTepHbIC TMPU3HAKK TIOHSITHH, yCTaHABIWBATH WX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME MMOHATHUS NIPU ONMCAHUHM HEOPTaHWUYECKUX BELIECTB U MX
MIpEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI HCTOIH30BaTh XUMHUECKYIO CHMBOJUKY JUIS COCTaBICHHS (HOpMYIT
BEIIECTB W YpaBHEHHM XMMHMYECKHUX peakiuii, cucremarnyeckyro HomeHkiarypy (IUPAC) wu
TpUBHAIIbHBIE HAa3BaHUs OTACTHHBIX HEOPTaHUYECKUX BelecTB (YrapHbId ras, YriIeKUCIbIi ra3, aMMHaK,
raméHasi U3BecTb, Herau€Hasi U3BECTh, MIUThEBAs COMA, TUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIpenessaTh BAJICHTHOCTb W CTETNCHb OKHUCICHHS XUMHUYECKUX
JJIEMEHTOB B COEIUHEHMSIX Pa3IUYHOIO COCTaBa, BUJ XHMHUYECKOH CBA3M (KOBaJCHTHAas, WOHHas,
MeTaJsIn4yecKasi, BOJOPO/AHAsA) B COEAMHEHUAX, TUIl KPUCTAUINYECKON PEIETKM KOHKPETHOTO BELIECTBA
(aToMHasi, MoJeKyJspHas, HWOHHAas, MeETaJNIM4yeckas), XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHHUI;

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPHUHAJJICKHOCTh HEOPTaHUYECKUX BEHIECTB MO UX
COCTaBy K OIpeNeEHHOMY KJaccy/TpyIie COeAMHEHHUH (TPOCThIe BEIIECTBA — METAUIBI M HEMETaILIbI,
OKCH/Ibl, OCHOBAaHHMSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKpHIBAaTh CMBICT Nepuogudeckoro 3akoHa /. M. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLLYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (PyHKIINU;



c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKUX
aneMeHToB 1—4 mnepuonoB llepmogmyeckoil cuctembl xumudeckux siemeHToB [l M. Menneneena,
UCTOJB3Yysl TOHITUS «S-, P-, O-3JCKTpOHHBIC OpPOUTAIN», «IHEPIETUYCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSl CBOMCTB XUMHYECKHX JJIEMEHTOB M HX COECIMHEHHMI MO MepuojaM H
rpynnam [lepuoanueckoit cuctembl XuMuieckux 3aeMeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOWCTBA
HEOPraHUYECKUX BEIECTB PA3IMUHBIX KJIACCOB, MOJATBEPXKAATh CYIECTBOBAHME T'€HETUYECKOW CBS3U
MEXJIy HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIbI0 YPAaBHEHHH COOTBETCTBYIOLIMX XHWMHUYECKHX
peakuuii;

c(OPMUPOBAHHOCTh yYMEHMSI KIACCU(PUIMPOBATH XUMHUYECKHE pPEAKIUU [0 Pa3IuYHbIM
Mpu3HaKaM (YUCIIy U COCTaBy pPEArupyIoNIMX BEIIECTB, TEIIOBOMY 3((EKTy peakiud, W3MECHEHUIO
CTETeHEe OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHH COCTABIIATH YPAaBHEHUS PEAKIHN DPA3IUYHBIX THUIIOB, IOJHBIE H
COKpallEHHbIE YpaBHEHUSI PEaKIMii MOHHOrO OOMEHa, YYUTHIBas YCIIOBUS, NMPU KOTOPBIX 3TH pPEaAKIHU
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAaueCTBEHHBI COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACMO3HABATh OMNBITHBIM MYTEM HOHBI, NPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUH PACKPBIBATEH CYITHOCTh OKUCIUTEIHEHO-BOCCTAHOBHTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX PeaKLuil;

c(OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKIUu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTEepH30BaThb XHUMHUYECKHE IPOIECCHI, JIEKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TOJYYCHHSI CEPHOW KUCIIOTBI, aMMHUaKa, a Takke c(hOpMHPOBAHHOCTH MPEICTABICHUMA
00 o0IMX HAYYHBIX MPUHIHUIIAX U HKOJIOTHYECKUX MPpoOIeMax XUMHUECKOTO POU3BOICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIYMCICHUS C HCIIOJIB30BAHHEM TMOHSITHS «MaccOoBas
JI0JIsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEaKIHIX, Macchl BEIIeCTBa
i 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce Wi 00BEMY OJTHOTO U3 yUaCTBYIOUINX B
peakuuu BEIIECTB, TEIIOBOro >(P¢eKTa peakiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl BEIECTB,
MIPEBPAICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUU COONIIO/IATh TMpaBWiIa TMOJB30BAHUS XHUMHUYECKOH TMOCYIOW H
1abopaTOpHBIM 000Opy/JOBaHMEM, a TakXKe TNpaBwia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH IO BBITOJHEHUIO JTa00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHHUPOBATH M BBIMOIHITH XUMUYECKUIN IKCIIEPUMEHT (Pa3I0KEeHHE
MEepOKCcHJIa BOAOpOAA B MPUCYTCTBUM KaTajau3aTopa, OIpeAesieHHe CpeAbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIFHOTO WHAMKATOPA, BIMSHHUE Pa3TUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakIu, peakIiii HOHHOTO OOMEeHa, KaueCTBEHHBIC PEaKINK Ha CyIb(dart-, KapOOHAT- U XJIOPHUI-aHUOHEI,
Ha KaTUOH aMMOHMUS, pEUIEHUE 3KCIEePUMEHTANbHBIX 3a7au 1o temam «Mertamibs» u «Hemeramib») B
COOTBETCTBUU C TpaBUJIAMU TEXHHKH O€30MacHOCTH MPH OOpAIEHUU C BEIIECTBAMHU M JTAOOPATOPHBIM
o0opyI0BaHUEM, MPEACTABIATh PE3yJIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3aluCh YpaBHEHHIA
COOTBETCTBYIOIINX PEAKINI B POPMYITHPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTaTOB,;

cOpPMUPOBAHHOCTh ~yYMEHHHA KPUTHUECKH AaHAIM3UPOBATh XMMHYECKYI HH(OpMaImio,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOUYHUKOB (CpEACTBAa MACCOBOM KOMMYyHUKamuu, HTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATH MPaBUIa SKOJOTHYECKH 1IeTIECOO00Pa3HOTO TIOBEICHUS B
OBITY M TPYIOBOM NEATEIHHOCTU B LIETSX COXPAHEHUS CBOETO 3/I0POBBS U OKPY’)KAIOUIeH MpUpOTHON
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl OMpPEAENIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens IIJIK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHUS U MPEIOTBPALICHHUS HX
BpPEHOTO BO3JICUCTBHS HA OPTAHU3M YEJIOBEKA;

U1 00Yy4aIoUINXCs C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHUSI BEIIECTB M XUMHUECKUX SIBICHUIA;

JUIS CJETbIX W CIA0OBUIALUIMX OOY4YaIOIIMXCS: YMEHHE HCIIOJIb30BaTh pPebe(hHO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins mist 3anucu xumuueckux Gopmyd.



COJAEPKAHUE OBYYEHUA

10 KIIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHU4Y€eCKON XUMHHU

IIpenmer opraHM4eCcKOM XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IOJYYCHUHM HOBBIX
BEIIECTB U MaTepuanoB. Teopus CTpOCHHs] OpraHMYecKuX coenquHeHud A. M. byTiepoBa, €€ OCHOBHbIE
nonoxkeHus. CTpyKTypHbIE (OpPMYJIbI OPraHMYECKHUX BemIecTB. ['omonorus, mzomepusi. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o Kiaccu(UKALMU OpPraHMYECKUX BemecTB. HoMeHKnaTypa OpraHM4ecKHx
COeMHEHUI (cucTeMaTHyecKas) W TPUBHAJIbHBIC HA3BaHMA BaXHEHUIIMX IpeICTaBUTEICH KJIaccoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJABl M3y4YEHUs BEIIECTB W UX MPEBPALLCHUI: O3HAKOMIICHHE C
o0Opa3llaMyd OpraHMYecKHWX BEIIECTB M MaTepHaJlaMH Ha HUX OCHOBE, MOJEIHPOBAHUE MOJEKYJI
OpPraHUYECKUX BELIECTB, HAONIOJIEHHME W OIMCAHHWE JAEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILECHUIO
OpPTraHUYECKUX BEUIECTB IPU HarpeBaHuM (IUIaBICHUE, OOYTIMBAaHHE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, FTOMOJIOTMUECKUN psii. MeTaH U 3TaH — NPOCTENIINE NPEACTABUTEIN
QJIKAHOB: (pU3MUeCKHMe M XUMMYECKHE CBOMCTBA (pEeakUMU 3aMELIeHUs U TOPEHHUs), HaXOXKICHHE B
MIPUPOJIE, TIOJIyYEHUE U IIPUMEHEHHE.

AJKeHBI: COCTaB M CTPOCHHME, I'OMOJOTMYECKMH pAd. OTHUICH W IPONWICH — IPOCTEHIINe
NPEICTaBUTENN  AIKCHOB: (U3MYECKHMEe W XHMHUYECKHE CBOWCTBAa (peakuuu TUAPUPOBAHMUA,
rajJlOreHUPOBAHUS, TUIPATALlUH, OKUCICHHS U IOJIMMEPHU3alu1), TOJy4YeHHE U IPUMEHEHUE.

Anxanuensl: Oytanuen-1,3 u metunOyraguen-1,3: crpoeHne, BaKHEHIINE XUMUYECKHE CBOMCTBA
(peakuus nonumepusanun). [lodydeHne CHHTETUYECKOTO KayuyKa U PE3HUHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJOTMYECKHH DPAd. AUETHICH — NpPOCTEHIINN
NIPEJCTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKHEe U XHUMHUYECKHE CBOMcTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHUS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUeCKMEe M XMMHMYECKHE CBOMCTBAa (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHHMSA), TIOJIyY€HUE U IpUMEHEHHe. To1yon: cocmas, cmpoenue, usuieckue u
Xumudeckue Cceoucmea (peakyuu 2ano2eHuposanus U HUMPOBAHUS), NOJYYeHUue U HpUMeHeHue.
TokcuyHOCTH apeHOB. I'eHeTHYeCKas: CBA3b MEXK]y YIVIEBOJOPOJAMHU, IPUHAJUICKAIUMHA K PA3IUYHBIM
KJIaccam.

[TpupoHBIE UCTOYHUKH YTIIEBOOPOAOB. [IpupoHelii ra3 u monyTHbe HeQTsIHBIE Ta3sl. HedTh 1
e€¢ mpoucxoxzaeHue. CrocoObl mnepepaObOTKM HePTH: TEperoHkKa, KpeKHHI (TepMUYECKHUH,
Katanutudeckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpoayKTHI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJAbl M3y4Y€HUs BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3iamu IiacTMace, KaydyyKoB U pe3uHbl, KoJutekuu «HepTb» u «YToiby», MoOAeIpOoBaHHE MOJIEKYII
YIJI€BOAOPOAOB M TaJIOr€HONPOU3BOIHBIX, MPOBEJCHUE NPAKTUYECKON pabOThl: MOJY4YEHHE ITUJICHA U
HU3yYEHUE €r0 CBOMCTB.

PacuérHble 3anaym.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJMYECTBA HCXOJTHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKLIMU MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs!

IIpenenbHble OTHOATOMHBIE COUPTHI. METaHOI U 3TAHOJN: CTPOCHHE, PU3UUECKUE U XUMHUYECKUE
CBOMCTBa (peakuMM C AaKTUBHBIMM METaJJIaMHM, TaJOr€HOBOAOPOJAMHU, TOpPEHHUE), INPUMEHEHHE.
BonoponHeie CBs3M MEXIy MOJIEKYJIaMH CIHPTOB. JIeHCTBME METaHOJAa M JTAaHOJA HAa OPraHu3M
YEJI0BEKa.

MHoroaToMHbl€ CHUPTHI. DTWIECHITIUKOIb U TIHULEPUH: CTPOEHHUE, (PU3MUECKUE M XUMHUYECKUE
CBOICTBa (B3aUMOJEHCTBUE CO WICIIOYHBIMM METaJlJJaMHM, KAa4eCTBEHHAsl PEaKiusi Ha MHOIOaTOMHBIE
cnupThl). JlelcTBUE HAa OpraHu3M uenoBeka. [IpuMeHenne rimnepruHa 1 STUIICHIVINKOJIS.

@DeHol: CTpOCHHE MOJEKYNbI, (PU3NYECKHe W XUMHYECKHE CBONCTBA. TOKCHYHOCTH (eHoIa.
[Ipumenenue deHoa.




Anbnerunsl U kemownwvl. GopManbIeruy], aueTaabACTHA: CTPOCHHUE, (PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA (PEAKIMU OKHCIICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIINN), IOJYyYEHHE U IPUMEHEHHE.

OHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHash M YKCYCHas KHCIIOTBIL:
cTpoeHue, (pu3nyeckre M XHUMHYECKHE CBOWCTBAa (CBOWMCTBa, OOIIME IS Kjacca KHCIOT, pPeaKIus
TepUHKAIMN), MTOJyuyeHHe U npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KUCIOTHI KaK MpPEeACTaBUTEIH
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHE.

Crnoxuable 3pUpbl KaK TPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIponu3 cloKHBIX 3¢upoB. Kupsbl.
I'maponns xupos. Ilpumenenune xupoB. buonoruueckas posb )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(UKAlus yriaeBoAOB (MOHO-, TH- M Mojucaxapuibl). [roxo3a —
IPOCTEHIINIA MOHOCAaXapua: OCOOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (U3NYECKHEe M XMMHYECKHE CBOMCTBA
(B3ammopeiictBue ¢ rugpokcuaoM meau (II), okucneHne aMMuadHbIM pacTBOpoM okcupaa cepebpa(l),
BOCCTaHOBJIEHHUE, OpOKEHHE TJIIOKO3bl), HAXOXKAECHUE B MPHUPOJE, NIPUMEHEHHE, OMOJIOrndecKas poJlb.
®dorocunTe3. PpyKTO3a KaK U30MEP TITIOKO3bI.

Kpaxman u nemmono3a Kak HpupoaHble mnoaumepbl. CTpoeHME KpaxMmana U ILEJUIIOJIO3bI.
dusnuecKkue U XMMUYECKHE CBOWCTBA KpaxMaia (TUAPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOJIOM).

DKCcIepUMEHTAIIbHbIE METO/bI U3yUEHHsI BEIIECTB U UX MPEBPALICHUI: IPOBEACHUE, HAOII0IeHIE
U OIMCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAYECTBEHHBIC PEAKIMHU OJIHOATOMHBIX
cnupTOB (OKMCIeHHE TaHoaa okcuaoM Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aMMOIEHCTBHE INIMLEpPUHA
¢ ruapokcunom menu(ll)), ampaernnoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u
rugpokcuaoM Meau(ll), B3aumonelcTBHe Kpaxmaja € MOAOM), MPOBEJECHHUE MPAKTHUUECKOW pabOThI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBHI.

PacuérHble 3a1aun.

Bbruucienuss mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM IPOAYKTa PEakLUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX
BEIIECTB WM MPOYKTOB PEAKILINN).

A3oTcozepikalie OpraHnuecKrue COeANHEHHMS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuveckue coenuHeHHs. Du3NdYeckne W XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe IMLnHa). buongornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuasl.

Benkxu kak mpupoHbIe BRICOKOMOJIEKYIISIpHBIE coeinHeHus. [lepBruHas, BTOpHYHAst M TPETHYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: I'MJIPOJIN3, I€HATYpallusl, KAYECTBEHHbIE peaKkIM Ha
OeJKH.

DKCcIepUMEHTAIbHbIE METO/Ibl U3yUEHHsI BELIECTB M UX MPEBpAIlEeHUil: HaOMI0eHHe U ONHUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypaIus OEIKOB PY HArPEBaHUH, IBETHBIE PEAKIH OCITKOB.

BbicokoMo1eKyIsIpHBIE COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHHMH: MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO, CTENCHb IOJUMEpPHU3AIlUH, CPEIHsS MOJIEKYJsipHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSJMHEHUH — MOJIMMEpH3allvs U MOJIMKOHIEHCAIIHS.

DKCIepUMEHTATbHBIE METOJBI HM3yYCHHsS BENIECTB M WX NpPEBpalleHHWd: O3HAKOMJICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXIpeIMETHBIX CBsA3ed MpH M3YYEHUH opraHudeckoil xummu B 10 Kimacce
OCYIIECTBIISIETCSI Yepe3 HMCIONBb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHSITHH,
SBJISFOIIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmIre ecTecTBEeHHO-HAYYHBIE TIOHSTHS: SIBICHHE, HAaydHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHanu3, CHHTE3, KiIacCU(UKAIMs, TMEPUOAUYHOCTb, HAOIIOACHUE, W3MEpPEHHe, HKCIEPUMEHT,
MO/JICIUPOBAHUE.

®dusnka: marepus, JHEprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTHUYECKH YpOBEHD,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI M €AMHUIBI HUX
U3MEpEHUSI.

buonorus: kierka, opraHu3Mm, Ouocdepa, OOMEH BemecTB B oOpraHusme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, KUPHI, (PEPMEHTHI).

I'eorpadus: MuHepasbl, TOPHbIE IOPO/bI, MOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorua: mnuIIeBbIE MTPOMYKTHl, OCHOBBI PALMOHAIBHOTO NHTAaHUS, MOIOUIME CPENCTBa,
JEKapCTBEHHbIE M KOCMETHMYECKHE IIpenapaThl, MaTepHanbl M3 MCKYCCTBEHHBIX M CHHTETHYECKHX



BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMu4yecKkuit 3eMeHT. AToM. Sapo aroma, U30TOMBL. DNEKTPOHHAS 000J0YKa. DHEPreTUIECKUE
YPOBHH, TIOAYpOBHH. ATOMHBIC opOuTanu, s-, P-, O- snemenTbl. OCOOCHHOCTH pachpeaeICHUs
JNIEKTPOHOB IO OpOWUTaIsIM B aroMax »JJEMEHTOB TMEPBBIX UETHIPEX MEPHOJOB. IEKTPOHHAS
KOH(UTYypaIus aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucreMa XuMH4YecKux diaeMeHToB [[. M. Menneneesa.
CBs3b nepuoanuecKkoro 3akoHa u Ilepuonnueckoi cucteMbl xumudeckux 3aeMeHToB . 1. Menneneena
C COBPEMEHHOW TEOpUel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUYECKHUX
JJIEMEHTOB U 00pa3yeMbIX MMHU IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyIaM M HepuoiaMm. 3HaYCHHUE
MEPUONYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKask CBSA3b. BuAbl XUMUYECKOM CBSI3U (KOBAJICHTHAS! HETIOJSIpHAs U
MOJIIpHAsi, WOHHAs, MeTaimdeckas). MexaHu3mbl 00pa3oBaHUS KOBAJCHTHONW XHMHUYECKOH CBS3H
(oOMeHHBIH M JOHOPHO-aKUENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI M AHUOHBI.

BemectBa MOJEKyJIsIpHOTO M HEMOJEKYJISIPHOIO CTPOECHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THWIBl KPUCTAUIMYECKUX PEHETOK. 3aBUCUMOCTh CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonstne o aucnepcHbIx cucTeMax. VICTUHHBIE W KOJUIOWIHBIE pPacTBOpbl. MaccoBas H0JIst
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coeauHeHud. HoMeHKaTypa HEOpPraHMYeCKHX BEIECTB.
['eneTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKALIUX K PA3TUYHBIM KJIACCaAM.

Xumuueckass peakuus. Kiaccupukanus XUMHYECKHMX peakUWid B HEOPraHMYECKOW U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHMSI MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPALECHUSI YHEPTUU
MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTuMble peaKIUH.
Xumuyeckoe paBHoBecHe. PaKkTOpbI, BIUAIOIIME HA COCTOSSHUE XMMHUUYECKOro paBHoBecud. [Ipuniun Jle
[arense.

Onektponutnueckas nauccoruanusa. CunpHble U cialdble 37eKTposuThl. Cpella BOJAHBIX PACTBOPOB
BEILECTB: KUCJIasi, HEUTpaabHas, IIeJI0YHasl.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCrepUMEHTAIbHBIE METOJbl M3yUEHUS BEIIECTB W HUX MPEBPALICHUI: JeMOHCTpaunus TaOIHIl
«Ilepuoguyeckas cucrtemMa xumuueckux osnemeHtoB JI. WM. MenneneeBa», u3yueHue Mojenen
KPUCTAJUTMYECKUX PEIIETOK, HAOMIOMCHUE M OMHCAHWE JIEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OMBITOB
(pazmokeHre TEpOKCHIa BOJOpPOAA B MPUCYTCTBUM KaTaau3aTopa, OIpeAelieHHe cpeibl PacTBOPOB
BEIIECTB C TMOMOIIbI0 YHUBEPCAIHHOTO WHIAMKATOpPA, PEAKIMA HWOHHOTO OOMEHAa), TPOBEICHUE
MIPaKTUIEeCKON paboThl «BiusHuEe pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaKInmy.

Pacuérnrle 3amaun.

Pacuérel mo ypaBHEHUSIM XUMUYECKHUX PEAKLIUNA, B TOM UHUCIE TEPMOXUMUYECKHE PaCUETHI,
pacu€Thl C UCMOIB30BAHUEM MOHSATHS «MACCOBasl 10J151 BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenne Hemetaimon B [leprogudeckoil cucreMe XuMu4eckux 3imeMeHnToB /1. M.
MenzeneeBa U OCOOGHHOCTH CTpPOCHHUsT aromMoB. Du3MUYecKHe CBOWCTBA HEMETAIOB. AJUIOTPOIHS
HEeMEeTaJJIOB (Ha MpuMepe Kuciaopoaa, cepsrl, pochopa u yriepona).

XUMHUYECKHE CBOIMCTBA BaKHEHIINX HEMETAJJIOB (TaJIOT€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHHUS) U UX COeAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

IIpuMeHeHNnEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUMN.

Mertamuel. [lonoxxkenue MeraiioB B Ilepuogumueckoil cucreme xumuyeckux snemeHToB J[. U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. O0mue pusndeckue
cBoiicTBa MeTAIUIOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUIN PSAJT HAPSHKEHUN METAJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpWid, Kanuil, Kajabluh, MarHui, aJllOMUHUU,
LUHK, XpPOM, KeJe30, Me/ib) U UX COCTUHEHUH.



OO6u1re ciocoObl moyyeHus MeTauioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIIBHBIE METOABI M3Y4YEHHs BEIECTB M UX IPEBPAILECHUN: W3Y4YEHHE KOJUICKLIMH
«MeTamibl ¥ CIUIaBbI», 00pa3lloB HEMETAJIOB, pPEIIEHUE SKCIEPHUMEHTAIBHBIX 3ajad, HaOJIrofeHuEe U
ONHCaHWE JEMOHCTPAILMOHHBIX M JJAOOPAaTOPHBIX OMNBITOB (B3aMMOJAEHCTBHE TMAPOKCHIA AJIOMUHUS C
pacTBOpaMu KUCIJIOT U LIEN0YEH, KAaUECTBEHHBIEC PEAKIIMHY HAa KATHOHBI METAJIIIOB).

Pacuérhrie 3amaun.

Pacu€tbl Macchl BemiecTBa UM 00bEMaA ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE WM
00BbEMY OJTHOIO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IIPOJYKTOB PEAKLIMH, €CIU OJJHO U3 BELECTB UMEET IPUMECH.

XHUMUSA H )KU3HD

Pomp xumum B oOecnedyeHUHM HKOJOTHYECKOW, SHEPreTHYecKOW M TNHIIEeBOH Oe30macHOCTH,
pa3BuTHU MeAUIMHEL. [[oHATHE 0 HAYYHBIX METOAAX NIO3HAHMS BEIIECTB U XUMUYECKUX PEAKLUH.

[IpencraBnenns 06 oOMMX HAYYHBIX MPUHLIUIAX HPOMBIIUICHHOTO TOJXYYEeHUS Ba)KHEHIINX
BEULICCTB.

YenoBek B MHMpE BEUIECTB M MaTEpUaAIIOB: BAa)KHEHIIME CTPOUTENbHBIE MaTEpUalbl,
KOHCTPYKLIMOHHBIE ~ MAaTE€pHaJbl, KpacKW, CTEKJIO, KepaMHKa, MaTepuajlbl i1 DJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIEC yI00PEHUSI.

XuMUs U 3I0pOBbE YEJIOBEKA: MpaBUja MCIOJIb30BaHMs JIEKAPCTBEHHBIX IPENApaToB, NpaBUiIa
0€30I1aCHOTO HCIIOIB30BaHUS MIPENapaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KHU3HH.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanusi MeXnpeaAMETHBIX CBsA3eH MPU M3YYEHUH OOLIeH W HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAy4YHbIX IOHATHM, Tak U
MIOHSTHUM, SBISAIOLUXCS CUCTEMHBIMHU I OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuire ecTecTBEHHO-HAYYHbIE IOHATUSA: HAy4HbIM ()akT, TUIOTE3a, 3aKOH, TEOpHUs, AHAIM3,
CHHTE3, KJacCH(HKalUs, NMEPUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAHHE, HW3MEPECHHUE,
SIBJIICHUE.

@dusuka: MaTepus, OHHEpPrHsi, Macca, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PazMnOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTHUECKUI YPOBEHB, BEIIECTBO, T€I0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (hU3NYeCcKHe BETMUYUHBI M €AHMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHus3M, sKocucrema, Ouocepa, Makpo- U MHUKPOIIEMEHTbI, BUTAMUHBI,
0OMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHepasbl, TOpHbIE IOPO/bI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorua: XUMHYECKas MPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOJACTBO CTPOUTENBHBIX
MaTepHalloB, CEJIbCKOXO35SHCTBEHHOE MPOM3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTb, (apMaleBTHYECKas
IIPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHYECKMX IPENapaToB, INPOU3BOACTBO KOHCTPYKLHOHHBIX
MaTepHaJIoB, FEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
No Tema / paznen KonnuectBo JledaTenbHOCTh YUHUTEIS C YUETOM
n/m aKaJIeMHUYECKUX paboueii mporpaMMbl BOCITUTAHUS
4acos,
OTBOJIUMBIX
Ha OCBOCHHE
TEMBI

Pasnen 1. Teopernueckue 0CHOBBI OpraHn4eckoil xumuu (3 yaca)

-MOI/ICPKAHNE B KOJUIEKTUBE JICTIOBOM,
TPYKEI0OHON aTMOC(EPHI;

[Ipenmer opraHMYEeCcKON XHMHUH. -aHaJIM3 PeabHOTO COCTOSHHUS JIeIT B
1.1 | Teopust CTpOCHUST OPTaHUYECKUX 3 y4eOHOM KJIacce/Tpymiie;
coenuneHuii A. M. Bytieposa -opranu3aius paboThl 00yYaIOIUXCS €

COLIMAIIBHO 3HAYMMOUN HH(pOpMAaIHei —
00CyXJIeHHE, BRICKa3bIBAHUE MHEHUSI;

Pasnen 2. Yraesoaopoasl (13 yacos)




[IpenenbHbIC YTIEBOAOPOIB —

2.1 2
aJIKaHBI
29 HenpenenbHbie yrieBoaopoIbl: 6
" | aJKeHbl, aJIKaJHEHbI, aJIKUHBI
2.3 | ApoMaTHyYeCcKue yrieBo10pOIbl 2
[IpupoaHbie UCTOYHUKHI
2.4 | PrPOA 3

YIJIEBOAOPOAOB U UX MepepadoTka

- pa3BUTHE IICHHOCTHOTO OTHOIICHHUS K
3HAHUSAM KaK MHTEJUIEKTYaJIbHOMY
pecypcy, obecnieunBaronieMy oyayiiee
YeJIoBeKa, KaK pe3ysbTary
KpPOTIOTJIMBOTO, HO YBJICKATEIILHOTO
y4eOHOTO Tpy/a;

- opraHu3aius padoThl 00YYaIOIINXCS C
COIMAIPHO 3HAYMMOU HH(pOpManuen —
00CyKJIeHUE, BRICKa3bIBAHNE MHEHHUS;
-IIOCTPOEHUE BOCIUTATEIILHOM
NESTEIIbHOCTH C yUYETOM KYJIbTYPHBIX
pa3nu4uil AeTeH, MOJIOBO3PACTHBIX U
WHIMBUAYATBHBIX OCOOSHHOCTEH;

Pasznea 3. Kucaopoaconepxxamue oprannyeckie coeJuHHEHUs

(13 yacoB)

3.1 | Cnuptel. Denon 3
Anpaeruanl. KapOoHOBBIE KUCTOTHI.

3.2 7
CrnoxHble 3¢upbl

3.3 | YrueBoabl 3

-PUBJICUCHNE BHUMAHUS 00YyUaIOIINXCs
K [ICHHOCTHOMY aCIIeKTy M3y4aeMBbIX

Ha ypOKax sIBIICHUH, OpraHu3anus

UX paOOTHI € TTOTy4aeMOM Ha YPOKe
COLIMATIbHO 3HAYUMOU HH(DOpMaLIEH;
-no0y’KJIeHne 00yJaromuxcsi COOII01aTh
Ha ypOKe OOIICTIPUHATHIC HOPMBI
MTOBEICHHUS, TTPABHUIIA OOIIICHHS

CO CTapIIMMU U CBEPCTHUKAMH,
MIPUHIIAITEI Y4eOHOH! JTUCITATUTHHBI

Y CaMOOpraHu3allnu;

- HaXOXJICHHUE IIEHHOCTHOTO aCIeKTa
y4eOHOT0 3HaHUS U HHGOPMAITUH,
obecrieueHre ero MOHUMaHUs 1
nepeKUBaHusl 00yJatOIIUMUCS

Pa3znen 4. A3oTcoaep:kaimue opranndeckue coenneHus (3 yaca)

4.1 | AMuHBI. AMUHOKHUCIIOTEL. beltku

- YCTaHOBJICHHE JOBEPHUTEIBHBIX
OTHOIIEHHUH ¢ 00YYarOIUMHUCH,
CIOCOOCTBYIOIIUX TO3UTUBHOMY
BOCIIPHSTHIO 00YYaIOIIUMUCS
TpeOOBaHUl U MPOCHO yUUTENS,
MPUBJICUEHUIO UX BHUMAHUS

K 00cyXx/1aeMoi Ha ypoke nHpopMaluu,
aKTUBHU3AIMM UX [TO3HABATEIBHOM
JeSITeITbHOCTH;

Pa3znea 5. BoicokomoJiekyJisipHbie coeqnHenns (2 yaca)

5.1 | ITnactmaccel. Kayuyku. BonokHa

-opraHu3anus paboThl 00yUaromuxcs ¢
COLIMAJIbHO 3HAYUMOM nH(pOpManen —
00Cy»X/ieHue, BbICKa3bIBAaHUE MHEHUS;
-pa3BUTHE IEHHOCTHOTO OTHOIICHUS K
3HAHUSM KaK MHTEIUICKTYaIbHOMY
pecypcy, obecrieunBaromiemMy Oyayiee
YeNoBeKa, Kak pe3yibTaTy
KpPOMOTJIMBOTO, HO YBJIEKATEILHOTO
y4e0HOro Tpyia

O0111ee KOJINYECTBO YaCOB 110
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11 KVIACC

Ne
o/

Tewma / paznen

KommgectBo
aKaJIeMHUYECKUX
JacoB,
OTBOAUMBIX
Ha OCBOCHHE
TEMBbI

JlesATenbHOCTh YUUTENS C YUYETOM
pabodeil mporpaMMbl BOCTIUTAHUS

Pasnen 1. Teopernueckue ocHOBBI xuMuM (13 yacos)

1.1

Crpoenue atomoB. [lepuonnyeckuit
3akoH u [leprnoanueckas cuctema
XUMHUYECKHUX 31eMeHTOB /JI. .
Menneneena

1.2

Crpoenue BemecTBa. MHOrooOpasue
BCILIECTB

1.3

Xumuaeckue p€akuuu

- pa3BUTHE IICHHOCTHOTO OTHOLICHUS K
SHAHUAM KaK HHTCIJICKTYaJIbHOMY
pecypcy, odecnieunBaromemMy oyayiee
YeNoBeKa, Kak pe3yibTaTy
KPOMOTJIMBOTO, HO YBIIEKATEIBHOTO
y4eOHOT0 Tpya;

-o0yXAeHne 00yJaroIUXCs COONII0IaTh
Ha ypOKe OOIIECTIPUHATHIE HOPMBI
MOBEICHUS, IPaBUJIa OOLICHUS

CO CTapUIMMHU U CBEPCTHUKAMH,
MPHUHIUIIBI Y4EOHOM JUCIUTUINHBI

Y CaMOOpPTaHH3aIHH;

Paznen 2. Heopranuyeckast xumus (17 yacoB)

2.1

MeTtanibl

2.2

Hemeramsl

2.3

CBsI3p HEOPTAHUYECKUX U
OpPTraHMYECKHX BEIIECTB

-pa3BUTHE IEHHOCTHOTO OTHOIICHUS
K 3HAaHHAM KaK UHTCIINICKTYAJIbHOMY
pecypcy, odecnieunBaromemMy oyayiee
YeNoBeKa, Kak pe3yibTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEIILHOTO
y4eOHOTO Tpy/a;

-IPUBJICUCHNE BHUMAHUS 00yYaIOIIIXCs
K ICHHOCTHOMY acCIICKTY M3yYaCMbIX

Ha ypOKax sIBIIEHUH, OpraHu3amus

UX pabOTHI ¢ TTOTy4aeMOM Ha YPOKe
COLIMATIbHO 3HAYUMOU HH(OpMALIUEH;
-pa3BUTHUEC HCHHOCTHOT'O OTHOIICHHA

K 3HAHHSIM KaK UHTEIICKTYyalbHOMY
pecypcy, odecrieunBaromiemMy Oyayiee
YelloBeKa, KaK pe3ysbTary
KPOTIOTJIMBOTO, HO YBJICKATCIILHOTO
y4e0HOT0 TPY/a;

Paznen 3. Xumus u :xu3Hb (4 yaca)

3.1

XUMHS U )KU3Hb

-IIOCTPOCHHUE BOCITUTATEIIHHOMN
NESTENIbHOCTH C yUYETOM KYJIbTYPHBIX
pa3M4mii JeTeH, MOJI0BO3PACTHBIX
WHIUBUAYATBHBIX OCOOEHHOCTEH;
-aHaAJIN3 PEaTbHOTO COCTOSIHUS JIEN B
y4eOHOM KJ1acce/Tpynie;

-pa3BUTHE IEHHOCTHOTO OTHOILICHUS
K 3HAHHSIM KaK UHTEIJIEKTyalIbHOMY
pecypcy, obecrieunBaroIiemMy Oyayiee
YelIoBeKa, KaK pe3ysbTary
KpPOMOTJIMBOTO, HO YBJIEKATEIbHOTO
y4e0HOTr0 TPY/a;

O0111ee KOJIMYECTBO YaCOB 110
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