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[. TIOACHUTEJIBHA A 3ATIMCKA

[Tporpamma o XMMUHU Ha YpOBHE CpeAHEro o0Iiero oopasoBaHus pazpadoTaHa Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®@3 «O0 oOpazoBanun B Poccuiickoit ®denepauun», TpeOOBaHUN K
pe3yabTaTaM OCBOCHHUS (enepaabHOM 00pa3oBaTelabHON NpOrpaMMbl CpeaHero oOmiero oOpa3oBaHUs
(®OIT COO), npencraBneHHbIx B DeepanibHOM rocyAapcTBEHHOM oOpasoBartenbHoM cranaapte COO, ¢
yuétom KoHuenuuu npenojaBaHus yuyeOHOro npeamera «XHMUsS» B 00pa30BaTeNbHBIX OpraHU3aLUsAX
Poccuiickoii ®exnepanuy, peanu3ylolUX OCHOBHbIE OOpa3oBaTENbHBIE IPOrPAMMbI, U OCHOBHBIX
nonoxeHu «Ctparerun pa3BuTus BocnuTaHusi B Poccuiickoit @enepauun Ha nepuon 1o 2025 ropa»
(Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pa0OTKe MporpaMmbl MO XUMHH, K ONpEAETICHUI0 OOILIel crpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTUS 00y4arOUINXCs cpecTBaMu yueOHoro npeamera « Xumus» s 10-11
KJaccoB Ha ©0a30BOM ypOBHE COCTaBWJIM KoOHUenTyaiabHble mnojoxeHus @OIOC COO o
B3alMOOOYCIIOBJICHHOCTH LEJEH, COAEpKaHMs, pe3ylbTaToB OOydeHHs M TpeOOBaHUH K YpPOBHIO
[IOATOTOBKHU BBIITYCKHHUKOB.

1.2. O01mas xapakTepucTHKA MpeaMeTa

XuMHsT Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT OcoOyl0 poJib B COBPEMEHHOM
UMBWIN3AIMM, B CO3JaHUM HOBOM 0a3bl MarepuadbHOW KyJIbTypbl. OHa BHOCHUT CBOM BKIaa B
(dbopMHpOBaHUE PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, B CO3[aHHME IIEJIOCTHOIO MpEeACTaBIECHUS 00
OKpY>KaloIlleM MUpE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOpoe (POPMHUPYETCS B XUMUU Ha OCHOBE
IIOHMMAaHHUs BEIECTBEHHOI'O0 COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHMS B3aHMMOCBS3H MEXIY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTajla HEOTbEMJIEMOU
YacTbl0 MHPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIEUIHOTO TpyJa M >KU3HU KaKJOro 4jeHa
obectBa. CoBpeMeHHast XUMHsI KaK HayKa CO3MJaTeNbHas, Kak HayKa BBICOKUX TEXHOJIOTUIl HarpaBiieHa



Ha pelIeHre TII00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHSI YEIOBEUECTBA - CHIPhEBOW, SHEPIreTUYECKOH,
MUILEBOM, SKOJIOTMUECKON O€30MaCHOCTH U OXPaHbl 3/J0POBbS.

B cooTBercTBUM ¢ OOMIMMU HETSAMH U TPUHIMIIAMH CPEIHETO OOIIEro oOpa3oBaHus COIECpPKAHUE
npeamera «Xumus» (10-11 kiacesl, 6a30BbIi ypOBEHb H3y4€HUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYarOIIUXCsl, HEOOXOIUMYIO MM ISl BRIPAOOTKH MHPOBO33PEHUECKUX
OPHEHTUPOB, YCHEIIHOIO BKJIIOYEHMS B JKU3Hb COLIMYMa, MPOAOJDKEHHMS OOpa3oBaHUs B pa3IMYHbBIX
00J1acTsIX, HEe CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisromumMu peamera «XuUMHsS» SBISIOTCS 0a30Bble Kypchl - «OpraHumdeckas XUMUS» U
«O0miast 1 HeopraHU4YecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOi HayKu: CUCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMMHU (C BKJIIOUCHHEM 3HAHUHN M3 00IIel XUMUK)
U OpraHudecko xumuu. @POpMHUpOBaHUE JAHHOW CHUCTEMBl 3HAHUM IPH U3YYEHUU IIpeaIMeTa
obecreyrBaeT BO3MOXHOCTh PACCMOTPEHHsI BCETO MHOI000pa3usl BEIIECTB Ha OCHOBE OOILIMX MOHATHH,
3aKOHOB M TEOPUU XUMUH.

CrpykTypa coaepxaHus KypcoB - «Oprannueckas Xumusi» 1 «OO01as 1 HeopraHudeckas XUMHUs»
copMHupoBaHa B IMpOorpaMMme MO XMMHH Ha OCHOBE CHCTEMHOTO TOAXO0Ja K M3YYEHHUIO Y4eOHOTo
MaTepuaga M OOyCIIOBIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAaHUM Ha ONpeneNEHHBIX
TEOPETUYECKUX YpOBHX. Tak, B Kypce OpraHMYecKON XMMHUH BEILECTBA pPAacCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUHU CTPOCHMSI OPTaHWYECKUX COCAMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXHMUYECKUX U
AIIEKTPOHHBIX TPEJICTABICHUH O CTpOCHWH BemecTB. CBemeHus 00 M3ydaeMbBIX B Kypce BEIIECTBAX
JAal0TCs B Pa3BUTHU - OT YIJIIEBOAOPOAOB 0 CIOKHBIX OMOJIOTMYECKM aKTUBHBIX coeAuHeHuil. B kypce
OpPraHMYECKOW XHMHH TOJYYaloT pa3BUTHE CGHOPMHPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl MEpBOHAYAIbHBIC MPEICTABICHNUS O XUMUYECKOH CBSI3HU, KIacCU(UKAIMOHHBIX MPU3HAKaX
BELIECTB, 3aBUCMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKOHN pEeaKInu.

Ilo HOBBIM yIJIOM 3peHus B npeaMere «XUMHUs» 6a30BOT0 YPOBHS PacCMaTpUBAETCS M3YUEHHBIN
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHHs TEOPETUYECKUNA MaTepHal U (HaKTOJOTHUECKUE CBEICHHS O
BEIIECTBAX M XUMHUUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHudeckas XUMHUs»
00yYaromuMCsl TIPEIOCTABISIETCS. BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJOTMYECKMX TO3UIUM, TIIy0Xe MOHATh HCTOPUYECKOE H3MEHEHHE
(GYHKIUI 3TOTO 3aKOHA - OT 00001aroIIeH 10 OOBICHSIONICH U TPOTHOZUPYIOTICH.

EnvHasg cucremMa 3HaHMH O BaXHEMIIMX BEIIECTBaX, MUX COCTaBE, CTPOCHHUH, CBOMCTBAX M
NPUMEHEHNUHU, a TaKXE O XHMHUYECKMX pEeakUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnosiHsAeTcs B Kypcax 10 u 11 ximaccoB aneMeHTaMu cofepKaHHsl, UMEIOIUMU KYJIbTYPOJIOTHYECKUI U
MPUKJIAJHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHHM C JAPYTUMU
HayKaMH, pacKpbIBalOT €€ polb B IIO3HABATCIIBHOM M IPAKTHUYECKON JCSITEIBbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHUS K IPOIECCY TBOpPYECTBA B 00JaCTU TEOPUM U NPAKTHUECKUX
IPUIOKEHUH XUMHUH, TIOMOTAOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUYUMBIX
npobiemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIUBATh HMH(POPMALMUIO M TPUMEHATH €€ st
MIOTIOJIHEHUS 3HAHWM, PEIICHNs] NMHTEIUIEKTYaJIbHBIX U OKCIIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3a1ad. B
HEJIOM COJepXKaHue Y4eOHOro mpeaMera «XHWMHS» JTaHHOTO YPOBHS HW3yYEHHs OPUEHTHPOBAHO Ha
¢dopmupoBaHue y o0y4aromuxcs MHUPOBO33PEHUYECKOH OCHOBBI JUIs MOHMMaHMs (uiocodckux wuuei,
TaKMX KakK: MaTepHajibHOE EIWHCTBO HEOPTraHMYECKOTO0 W OPraHWYEeCKOTO MHpa, OOYCIOBJIEHHOCTh
CBOMCTB BEILECTB UX COCTABOM M CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SBICHUM IyTEM DKCIIEPUMEHTA
U pelIeHUs] MPOTHBOPEUUI MEXITy HOBBIMH (DAKTaMU M TEOPETUUYECKUMH TPEANIOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PELICHUM HKOJOTMUYECKHX HpoljeM, a Takxke MpobdieM cOepekeHHsl SHepreTHYeCKUX
PECYPCOB, CBIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mnnane pemieHus 3ajad BOCIUTAHMS, PA3BUTUS U COLMAIM3ALMU OOYYarOIIUXCS NPHUHSTHIE
IpOrpaMMOil MO0 XMMHMHM TIOAXOABl K ONPEICIIEHUIO COJAEpKaHUS M TIOCTPOEHUs IpeaMeTa
peaycMaTpuBalOT (OPMHUPOBAHUE YHHBEPCAJIBHBIX Y4EeOHBIX NeHCTBUH, MMEIOUMX 0a30BOe 3HAUYEHHUE
IUISL pa3iIMYHBIX BHJIOB JICSITEIBHOCTH: PEUIeHUs MpoOieM, TIOMCcKa, aHain3a U 00paboTku nHpopMaIuy,
HEOOXOIUMBIX JUIsl IPUOOPETEHUs] OIbITa NPAKTHUECKOM U MCCIEe0BATENbCKOM JIeATENIbHOCTH,
3aHHMMaIOIIEN BaXKHOE MECTO B IO3HAHUM XUMUH.

B mpakTuke npenonaBaHUs XMMHM KaK Ha ypOBHE OCHOBHOIO oOmiero oOpa3oBaHUs, Tak U Ha
YpOBHE cpeaHero oOuiero odpazoBaHusi, NPHU OMNPEICIICHUU COAECPKATEIbHOM XapaKTEpUCTUKH LieleH
U3y4YECHHs TpeAMETa HalpaBICHHEM IIEPBOCTENIEHHOM 3HAYMMOCTH TPAJULUOHHO NpHU3HAETCA



(dbopMUPOBaHNE OCHOB XMMHUYECKOW HAyKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JeSITEIbHOCTA YeNIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyNbTypbl. C METOAUYECKON TOUKH
3peHHUs TaKOU MOJX0]] K ONPEICTICHUIO 1IeJIel U3yUeHUs MpeaMeTa SBISECTCS BIOJIHE ONPABIaHHbBIM.

CornacHO JaHHOUM TOUYKe 3pEHUs TJIaBHBIMHU IIENIIMU H3y4YeHUs mMpeamera «XUMHsS» Ha 0a30BOM
ypoBHe (10 -11 ki1.) ssBIsSIFOTCSI:

® (bOpMI/IpOBaHI/Ie CHCTEMBl XMMHUYCCKUX 3HAHWH KaK BaKHEHIICH COCTaBJ'ISIIOH_[ef/'I CCTCCTBCHHO-
Haquoﬁ KapTUHBI MHpPa, B OCHOBC KOTOpOfI JICKAT KIIFOYCBBIC ITOHATHA, (I)YHI[aMeHTaJ'ILHBIe 3aKOHBI U
TCOpHUU XHUMHHU, OCBOCHHC A3bIKa HAYKH, YCBOCHHEC M IIOHMMAHUEC CYHIHOCTH JOCTYIHBIX 0606HICHI/II71
MHPOBO33PCHYCCKOI'0 XapakKTepa, O3HAKOMJICHUC C I/ICTOpI/ICI‘/JI HX pa3BUTHA U CTAHOBJICHUA,

. dopMHpoBaHHE W pa3BUTHE TNPEACTABICHWH O HAydHBIX METOJAX IIO3HAHMSA BELIECTB W
XUMHUYECKUX PeaKLUi, HEOOXOAUMBIX JJIsl IPUOOPETEHNsSI YMEHUI OPUEHTUPOBATHCA B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJE, B IPAKTUUECKOU U ITIOBCEIHEBHOMU KU3HY,

. pa3BUTHE YMEHHH W CIOCOOOB JESATEIHHOCTH, CBS3aHHBIX C HAaONIONEHHMEM M OOBSCHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0/IEHUEM MPaBUil 0€30M1acCHOT0 OOpaleHHs ¢ BEIECTBAMH.

Hapsimy ¢ sTum, coaepkareibHas XapakTepUCTHKa Ieed W 3aJad M3yueHus NpeaMeTa B
nporpaMMe I0 XUMHH YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH TPHOPHUTETAMH B
cucreMe cpeaHero oomiero oOpasoBaHus. CeroaHss B MNpPENOJaBaHUM XUMHU B OOJbIIEH CTENEHH
OTHAéTCS TPENNOYTCHHUE TPAKTHYECKOW KOMIIOHEHTE COICp)KaHUS OOYYCHHS, OpPUEHTHPOBAHHOW Ha
MOJrOTOBKY BBIIIYCKHUKA 00IIe00pa3oBaTebHON OpraHU3ally, BIAJACIONIEr0 HEe HAOOpOM 3HaHUi, a
(GYHKIIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSMH aKTHBHOTO TOJTYYCHUS 3HAHWH H
MPUMEHEHUS UX B PEATbHOM KU3HH ISl PEIICHUS MPAKTUIECKUX 3a]1ad.

B cBs3u ¢ 5TUM TpH M3YYECHUHU TpeaMeTa «XUMHs) ITOMHHHUpYIOIIeEe 3HAYCHHE MPUOOPETAr0T
TaKue 1NN U 337a41, KaK:

ajanTanys OOYYaIoUMXCS K YCJIOBHSAM JMHAMUYHO pPa3BUBAIOIICTOCS MHpPa, (OpPMHPOBaHHE
MHTEJUICKTYyaJbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITEITLHOMY TPUHSATHIO TPAMOTHBIX PENICHHHA B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSIX, CBA3aHHBIX
C BEI[ECTBAMU M UX MPUMEHEHHEM;

(dbopmMupoBaHHE Yy OOYYArOIIUXCs KITFOUYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETCHIINH), WMEIOIINX
YHUBEpCAJIbHOEC 3HAYCHUE JJISI PA3IMYHbIX BUIOB JEATEIBHOCTH: PEelICHUs MpobieM, OUCKa, aHaIn3a 1
00paboTKu MH(pOpMAIMH, HEOOXOIUMBIX Il MPHOOPETEHUs! OMbITa NEATENbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IMO3HAHWMU XUMMH, a TaKKe JUIsI OLIEHKU C TO3UIUH IKOJIOTHYECKOH 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUUECKUX MTPOIECCOB HA OPTaHM3M YeJIOBEKa U MIPUPOTHYIO Cpely;

pa3BUTHE T[I03HABATEIbHBIX MHTEPECOB, WHTEIUIEKTyaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
00yYaroIuXCs: CIIOCOOHOCTH CAMOCTOSITETIFHO MPHOOPETATh HOBBIC 3HAHUS 110 XHMUHU B COOTBETCTBHH C
YKU3HEHHBIMU MOTPEOHOCTAMH, UCIOJIB30BATH COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHHU JUIsl IOUCKA
Y aHAIHM3a Y9eOHOH M HAyIHO-TIOMYJSIPHONW HHPOPMAIIUMU XUMHUYECKOTO COJICPIKAHHUS;

¢dbopmMHpoBaHHE M DPAa3BUTHE Y OOYYAIOIUXCS AaCCOIMAaTUBHOIO M JIOTHYECKOTO MBIIUICHHS,
HaOJIF01aTEIIEHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TIPH
TUTAHUPOBAHHUU U TIPOBECHUHN XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarommxcsi yOekIEHHOCTH B T'YMaHHCTHYECKOH HAIpaBICHHOCTH XHMHH, €€
BXHOW POJIM B PEUICHUM TJI00aIbHBIX MPOOJIEM palMOHATIBLHOTO MPUPOIONOIH30BAHMS, TOMOIHEHUS
OHEPTeTHYECKUX PECYpPCOB M COXPaHEHHS IPHPOJHOTO pPAaBHOBECHsS, OCO3HAHUS HEOOXOTUMOCTH
Oepe’KHOr0 OTHOLICHUS K MPUPOJE U CBOEMY 3/10pOBBIO, a TAKXKE MPUOOPETEHHUs OIbITA MCIIOJIBb30BAHUS
MOJTyYEHHBIX 3HAHWW JUIS TMPHHATHS TPAMOTHBIX PEIICHUH B CHUTYaIMsSX, CBS3aHHBIX C XUMHYCCKUMHU
SIBIICHUSIMU.

B y4eOHOM mutane cpemHero oo1ero oopa3oBaHus MpeaMeT « XUMH) 0a30BOTO YPOBHS BXOJHUT B
COCTaB NMpeaMeTHOI o6nacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI.

1.3. MecTo npeaMeTra B y4eOHOM ILIaHe

OO1m1ee yuCIO YacoB, OTBEIEHHBIX JUIS M3YUYEHUS XMMHHU, HAa 0a30BOM YPOBHE CpPEIHEro oOIIero
oOpazoBanusi, coctaBisieT 136 gaco: B 10 kimacce - 68 vacoB (2 yaca B Heaeno), B 11 kimacce - 68 yacos
(2 yaca B HezenO).



COJAEPXAHUE OBYYEHUA
10 KJTACC
OPI'’AHUYECKAA X1MUA

TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH

[Ipeamer opraHnyeckol XMMHM: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B ITOJIyYECHUU HOBBIX
BEILIECTB M MaTepuasioB. Teopus CTpOEHUs OpraHMYecKux coequHeHuil A. M. bytiepoBa, €€ OCHOBHBIE
nosiokeHusl. CTpyKTypHbIE (OpMyJIbl OpraHMYecKUX BelecTB. ['omonorus, mzomepus. XUMHYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSX - OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccu(UKAMK OpraHMYECKUX BemiecTB. HoMeHkIaTypa OpraHHYecKHX
COeMHEHUH (cucremMaTHyeckas) W TpPHUBHAJIbHBIC HA3BaHUS Ba)KHEHIIMX IPEICTaBUTENIEH KIIacCoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHHMs] BEUIECTB M WX IPEBpAILECHUN: O3HAKOMIICHHE C
oOpasllaMi OpPraHMYECKMX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJCIHPOBAHUE MOJEKYI
OpPraHMYECKUX BEILIECTB, HAOJIIOJICHHME U OIUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHHIO
OpPTraHMYECKUX BEIIECTB NPU HarpeBaHuM (TUIaBJIeHNE, OOYTITUBAaHUE U TOPEHHE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psia. MeTaH M 3TaH - IpocTeilline NpeacTaBUTEIN
aJIkaHOB: (M3MYECKHEe U XMMHYECKHE CBOWCTBA (peaklMU 3aMEUIeHHs M TOPEHHus), HaXOXKICHUE B
IIPUPOJE, MOJIYYECHHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH PsA. OTWIEH M NPONWIEH - IPOCTEHIINE
NpPEJCTaBUTENI  AJKCHOB: (U3MYECKHe W XHWMHUYECKHE CBOWCTBA (peakiuu THAPHPOBAHUS,
raJOreHUPOBaHUs, THAPATALMH, OKUCICHHS U TIOJIMMEpHU3allii), OJyYeHUE U PUMEHEHHE.

Anxaauensl: 0ytagues-1,3 u metunOyrtanuen-1,3: ctpoeHue, BaXHEWIINE XUMUYECKHUE CBOMCTBA
(peaxnust monumepu3aiun). IlomydeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI:  COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psAll. ALICTUJIEH -

IOPOCTEHIINN TPEJCTaBUTENb AIKUHOB: COCTaB, CTPOCHHME, (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA
(peakuuu ruIpUpOBaHUs, raJlOr€HUPOBAHMS, TUAPATAIIMY, TOPEHHS), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKHE M XHUMHUYECKHME CBOMCTBa (peakuuu
raJOreHUpOBaHMs U HUTPOBAHUS), TIOJIyUYeHHUE U IpUMEHeHue. Toyon: cocmas, cmpoenue, usuieckue u
Xumuueckue CcouUcmea (peakyuu 2anio2eHuposanus U HUMPOBAHUS), NOJYYeHUue U NpumMeHeHue.
TokcnyHOCTH apeHOB. ['eHeTHYeCKass CBA3b MEXKY YIVIEBOJIOPOAAMH, NMPUHAUICKAIMMHA K PA3JIMYHBIM
KJIacCaM.

[IpupoaHbIe UCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nomyTHbIe HedTsHBIE ra3el. HedTs 1
e€ mpoucxoxaeHue. CrnocoOsl nepepaboTku HedTu: NIEPErOHKa,
KPEKUHT
(TepMHYECKHH, KaTaaUTW4eckuid), nuposu3. I[Ipoaykrel nepepaboTku He(PTH, HUX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroyb U MPOIYKTHI €ro nepepadoTKy.

OKCIIEpUMEHTANIBHBIE METOABl M3Y4YEHHMs] BEUIECTB M WX IPEBpAILECHUN: O3HAKOMIICHHE C
o0pasnamu acTMace, KayayKoB M pe3uHbl, KojuteKuun «HedTe» 1 «YTomb», MoJaenupoBaHue MOJICKYJT
YIJE€BOJAOPOAOB U TaJOr€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKON PabOThl: MOJYYEHHE ITHUJIICHA U
U3Y4YEHUE ero CBOMCTB.

Pacuérnble 3amaun.

Bbrunciienusi mo ypaBHEHMIO XMMHYECKOH peakuuu (Macchl, 00b&Ma, KOJMYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaklUH MO H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOJTHBIX
BELIECTB WU MPOAYKTOB PEAKIINH).

Kucnoponconep:xaiue OpraHn4ecKue COeJUHEHUS

[IpenensHbIe OHOATOMHBIE CIMPTHI. METaHOT M ATAHOJ: CTpOCHHE, (PU3MYECKHe M XUMHUYECKUE
CBOWCTBa (peakUM C AaKTUBHBIMH METaJZIaMH, TaJIOTEHOBOJOPOJAMH, TOpPEHHE), IPUMEHEHHUE.
BonoponHsle CBA3M MEXIy MOJEKYJIAMH CHHUPTOB. JIeHCTBHE METaHOJAa M JTAaHOJIA HAa OPraHU3M
4eJI0BEKA.

MHoroaromMHble CHOUPTHL. DTWICHIVIMKOIb W TJIMLEPHUH: CTpOeHHE, (PU3MUECKHEe U XUMHUYECKHE
CBOWCTBa (B3aMMOJAEHUCTBUE CO WLICJOYHBIMU METaJUIaMH, KaueCTBEHHAas peakius Ha MHOTOaTOMHBIE
cnupThl). JlelicTBre Ha OpraHu3M yesoBeka. [IpuMeHeHne raunepruia u 3TUIICHTJIMKOJIS.

@DeHoN: CTpOEHHE MOJEKYJbl, (U3NYEeCKHe M XHMMUYeckue cBoicTBa. TokcumuHOCTh (heHoma.




[Ipumenenue enona.

Anpaeruabl U kemowusl. DopManbIeruy], alueTalbIeTU: CTPOCHUE, (PU3UYECKHEe U XUMHYECKHE
CBOWCTBA (pEaKIMU OKUCICHUSI U BOCCTAHOBIICHUSI, KAYECTBEHHBIC PEAKIIMH ), IOJTYUCHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAsl KUCJIOTBI: CTPOEHUE,
¢u3nueckne U XMMHUYECKHE CBOWMCTBA (CBOMCTBA, OOIIME Ui Kiacca KHCJIOT, peakuus 3Tepudukanum),
nonydyeHue W mnpumeHeHue. CTeapMHOBas U OJIGMHOBAs KHUCIOTHl KaK MPEACTAaBUTENH BBICIIMX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

Crnosxxuble 2GuUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbX 3¢upoB. JKupsl.
I'mnponns xupos. [Ipumenenune xupoB. buosornueckas poib KUPOB.

VYrneBoabl: cocTaB, KiaccuHKaiMs yriaeBoaoB (MOHO-, AM- U mMonucaxapunsl). ['mokosa -
MPOCTEHIINK MOHOCaXapHI: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PH3HMUECKHE M XMUMHUYECKHE CBOWCTBA
(B3aummoperictBue ¢ ruapokcuaoM meau(l1), okuciaeHMe aMMHAYHBIM pacTBOpOM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bl), HAXOXKACHUE B TNPHPOJIE, NTPUMEHEHHE, OMOJIOTUYECKas pOIb.
®dortocunte3. PpyKkTo3a Kak U30Mep TIIOKO3HI.

Kpaxman wu mnemmono3a Kak NpUpOAHbIE mHoiuMepbl. CTpoeHHe Kpaxmaiga | IIeJUTIONIO3HI.
duznuecKkre U XUMHUECKHUEe CBOMCTBa Kpaxmaina (THUIPOIN3, KAUeCTBEHHAs PEaKIUs C HOAO0M).

DKcIepUMEHTaIbHBIE METO/Ibl M3yUSHHS BEIIECTB M UX MPEBPALICHUN: TPOBEICHHE, HAOIIOICHHIE
U OINHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIE DPEAKIIMH OJHOATOMHBIX
COUpPTOB (OKHCIEHHME OJTaHoja okcuaoMmM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBUE
ruiepuHa ¢ ruapokcuaoM Meau(11)), ampaernnoB (OKHCIEHHE aMMHAYHBIM pPacTBOPOM OKCHA
cepebpa(l) u ruapokcugom meau(11), B3aumoelcTBUE Kpaxmaia ¢ HOJ0M), IPOBEJICHUE TPAKTUYECKOM
paboThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHUIO XHMHYECKOW peaknuud (Macchl, 00bEMa, KOIUYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUH 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTcozeprkaliye OpraHuuecKue COeTMHEHHS.

AMUHOKHUCIIOTHI Kak am(OTepHble OpraHHuYecKue coeauHeHus. DPU3nYecKkrue H XUMHUYECKHEe
CBOWCTBa aMUHOKHCJIOT (Ha TIpUMepe TIHIrHa). buonornueckoe 3Ha4YeHNE aMUHOKHUCIIOT. [lenTumbl.

benku kak nmpupoaHbIE BBICOKOMOJEKYIApHbIe coenuHeHus. [lepBuuHas, BTopuyHasi U TpeTUYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THIPOJIN3, ICHATYpAIUs, KaYeCTBEHHBIE PEaKkIni Ha
OenKu.

DKCIepUMEHTAIbHBIE METO/IbI M3YUYCHHUsI BEUIECTB W MX IMPEBpAICHHUI: HAOIIOICHHE U OMKCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: J€HATYypalys OSJIKOB NPU HATPEBAHUHU, [[BETHBIC PEAKIIUN OEIKOB.

BricokoMOneKyIsIpHbIE COSUHEHHS

OcCHOBHbIE TOHSATHS XHMHU BBICOKOMOJIEKYJISIPHBIX  COEJUHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTETECHb MOJMMEpH3alNH, CPEAHSS MOJeKyJsipHas Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYISIPHBIX COSAMHEHUI - OJIMMEpPU3allis U MOJUKOHACHC AL

OKCIepUMEHTAJIbHBIE METOJAbl HM3Y4YeHHs BEUIECTB W WX TMPEBPAIICHUI: O3HAKOMIIEHHE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBsi3ed MNpu HM3yYyeHUH opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO -HAYYHBIX MOHSATHHA, TaK M MOHSATHH,
SBJIIOIINXCSI CHCTEMHBIMHU ISl OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOme ecTeCTBEHHO-HAyuYHbIE TOHSTHSA: SIBICHUE, HAYYHBIH ()akT, THIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, KiIaccu(puKaluusg, TEePUOJUYHOCTh, HAOMIOJEHHEe, W3MEpPEeHHe, HSKCIEPHUMEHT,
MO/JICIIUPOBAHUE.

Oduzuka: MaTepus, JHEpPrus, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, IHEPreTUYECKUH YpPOBEHbD,
BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MUYECKHE BEIWYMHBI W EIWHUIBI WX
U3MEPEHHS.

buomorusi: kierka, opraHusM, Ouocdepa, OOMEH BemeCTB B OpraHusme, (OTOCHUHTES,
OMOJIOTUYECKH aKTUBHBIE BelllecTBa (OCIIKH, YTIICBOIBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHepalbl, TOPHBIE TOPOIB, TIOJIE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: mNuUIIEBble NPOAYKTHI, OCHOBBI pAlMOHAIBLHOTO IHTAaHUS, MOIOIIME CpPEICTBa,



JIEKapCTBEHHbIE M KOCMETUYECKHE IIpernapaTsl, MaTepuanbl W3 MCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKAS XUMU A

TeopeTnueckre OCHOBbI XUMUU

XuMHUecKuil 3eMeHT. AToM. SIapo aroma, U30TOIBl. DIEKTPOHHAs 000JI04Ka. DHEpPreTHYecKue
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTamu, s-, p-, d- saemMeHThl. OCOOEHHOCTH paclpeneneHus
AJIEKTPOHOB MO OpOUTAIAM B aroMax »3JEMEHTOB MEpPBbIX YETBIPEX MEPHOAOB. JIEKTPOHHAs
KOH(Urypauus aToMoOB.

Ilepnognueckuii 3akoH u Ilepnoanueckas cucrema xuMmudeckux aieMeHToB JI. M. Menneneesa.
Cas13p nepuomueckoro 3akoHa u Ilepuoanueckoil cucremsl xumMuueckux aneMmeHtoB [[. . Menneneesa
C COBPEMEHHOI Teopuedl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYECKHUX
AJIEMEHTOB U O0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BELIECTB 0 I'pylnaM M MepuojaM. 3HaueHHE
MIEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BemiecTBa. XuMudeckasi CBsi3b. BUpl XMMHUecKkol CBsA3M (KOBaJEHTHAsl HEMOJSpHAs U
NOJISIpHAsi, HMOHHAsA, MeTajulndeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJIEHTHONH XHUMHUUYECKOW CBSA3M
(oOMEeHHBIN M JTOHOPHO-AKIENTOPHBIN). BomoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPUIIATEIIBHOCTS.
Crenenp okucieHus. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MONIEKyJISIpHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTBA.
THUIBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAININYECKON PEILETKH.

[lonsiTue o nucnepcHeIX cucreMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BEIIECTBA B PaCTBOPE.

Knaccudukamuss HeopraHmdeckux coenuHeHnid. HomeHKkmaTypa HEOpPraHHYECKHMX BEIIECTB.
I'eneTnyeckas CBSA3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAIIMX K Pa3IMUHBIM KJIaccaM.

Xumnyeckas peakuus. Kiaccupukanys XuMUUECKUX PEaKIMi B HEOPraHNYECKONW U OPraHUYECKOM
XMMHMH. 3aKOH COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHMs M IPEBPALICHMsS DHEPIUMM IIpU
XUMHUYECKUX PEaKLIUAX.

CKopocCTb peaknuu, e€ 3aBUCUMOCTh OT pa3INyHbIX (akTopoB. OOpaTUMbIe peakui. XUMHUECKOe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle Hlatense.

Onexrponurndeckas aucconuanus. CuibHbe U cialble 37eKTpoauTsl. Cpea BOAHBIX pacTBOPOB
BELIECTB: KUCIIasd, HENTpanbHasl, EJI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

DKCIIEpUMEHTAIIbHBIE METOJIbl M3YUYEHMsI BEIECTB M WX IpEBpAIllEHUI: JEMOHCTpanus TaOJHIl
«Ilepmognueckass cucrtema xumuueckux oaeMeHToB JI. M. MenneneeBa», u3ydeHHEe MoOJENEH
KPUCTAJUTMUECKUX PEHIETOK, HAONIOCHUE M ONHMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHue MepoKcHIa BOAOPOAA B MPUCYTCTBUM KaTalau3aTropa, OIpEIesIeHHE Cpellbl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHBEpPCAILHOTO WHIUKATOPa, pEaKIUH HOHHOTO OOMEHa), MpOBEACHUE
IPaKTU4YeCKOi paboThl « BiusiHUE pa3nuuHbIX GAaKTOPOB HA CKOPOCTh XMMUYECKON peaKIumy.

Pacuérnele 3anaum.

Pacu€rbl 1o ypaBHEHMSM XHMHUYECKUX PEaKLIMH, B TOM YHCIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCIOJIB30BAaHUEM TIOHATHUS «MaccoBas J0JIs BEIIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [lonoxkenune Hemerauios B lleproandeckon cucteme XMMU4eCKUX 3iieMeHToB /[l U.
MeneneeBa U O0COOGHHOCTH CTpPOEHHsI aToMOB. (DHU3MUECKHE CBOWCTBA HEMETAJUIOB. AJIOTPOIMS
HEMETAJIOB (Ha IpUMeEpe KUCIIOpoaa, cepbl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAJUIOB (TaJIOreHOB, cephbl, a30Ta, Gocdopa, yriaepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOJAHBIX COEITMHEHUN).

IIpuMeHeHne BaKHENIINX HEMETAUIOB U UX COCIMHEHUI.

Meramnsl. [lonoxxenne mertainioB B Ilepuonuueckol cucTeMe XUMHUYECKHX diaeMeHToB [, U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOue gusnueckue
cBoiicTBa MeTaioB. CIuIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN METaJlIoB.

XWMHYECKHE CBOMCTBA BAKHEWININX METAJJIOB (HATPUH, KaJMH, KaJdbllMid, MarHWi, aJFOMHUHUH,
LIUHK, XPOM, XK€EJI€30, ME/Ib) U UX COCTUHEHUH.

OO61u11e criocoObl MoyyeHHUs MeTauIoB. [IpiMeHeHe MeTaioB B ObITY M TEXHUKE.



DKCIepUMEHTANIbHBIE METOJbl W3YyYEHHUs BEIIECTB M UX NPEBpAIICHUN: H3yYEHUE KOJUIEKIIMH
«MeTannel ¥ CIUIaBb», OOPa3I[OB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTAIBHBIX 33/a4, HAOIIOJIEHUE U
ONHCAaHUE JEMOHCTPALMOHHBIX U JAaOOPATOPHBIX OMBITOB (B3aMMOAECHCTBHE THIAPOKCHIA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U LIeJI0Uel, KaYeCTBEHHbBIE PEaKIIMU HAa KaTUOHBI METAJUIOB).

Pacuérnsle 3anaun.

Pacuétbl Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA)
MPOJYKTOB PEAKIUH, €CIIH OJHO U3 BELIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xumum B oOecre4eHHH SKOJIOTHYECKOM, JHEpPreTHYecKo M MUIIeBoM 0e30macHOCTH,
pa3BUTUN MeAULMHBL. [IoHATHE 0 HAyYHBIX METOAAX MO3HAHMS BEILIECTB U XUMUYECKUX PEaKIUil.

[IpencraBienuss 06 OOUIMX HAYYHBIX MNPUHIUIAX MPOMBIIUIEHHOTO TONYYeHHUS BaXHEHIINX
BEIIECTB.

YenoBek B MHUpPE BEHIECTB U MaTepHaloB: BaKHEHIIME CTPOHUTEIbHBIE MaTepUalbl,
KOHCTPYKLMOHHBIE MaTepHallbl, KpacKd, CTEKJO, KepamMHKa, MaTepuaiabl s DJIEKTPOHUKH,
HaHOMAaTepHalbl, OpraHMUYECKHe U MUHEpaJIbHbIe y100peHusl.

XUMHUsL M 3/I0pOBbE YEJIOBEKa: IMpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBHiIa
0€3011acHOr0 MCIOIb30BAHMS IPENapaToOB OBITOBON XUMHUHU B IOBCETHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXNpeaMETHBIX CBS3el NMPU HM3YYEHUH OOIIeH M HeopraHWdeckod xumuu B 11
KJIaCCE€ OCYILECTBIISIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -HAay4HbIX IOHSATHM, Tak U
MOHSITUM, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO ~-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAay4HbId (DaKkT, rumoresa, 3aKOH, TEOpUs, AHAIU3,
CUHTE3, KJacCHU(HUKAIUs, MEePHUOIUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIHpPOBAHUE, U3MEPEHHE,
SIBJICHUE.

Ousuka: Marepus, DSHEpPrus, Macca, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, H30TOII,
PaZMo0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE
BelIeCcTBa, (pU3nMuecKre BETUYUHbI U €IUHUIIBI UX U3MEPEHUSs, CKOPOCTbD.

Buonorus: xierka, opraHusMm, 3KocucreMa, Ouocdepa, Makpo - ¥ MHUKPOIIEMEHTHI, BUTAMUHBI,
0oOMeH BEIIEeCTB B OpraHu3Me.

I'eorpa¢usi: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE UCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHomorusa: XuMUYecKkass MTPOMBIIUIEHHOCTb, METAJUIyprusi, HPOU3BOJCTBO CTPOUTEIbHBIX
MaTEepUajoB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MUIEBAsl MPOMBIIUIEHHOCTh, (hapMalleBTHUYECKas
MPOMBINIICHHOCTh, MPOM3BOACTBO KOCMETHUECKHMX IPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



I1I1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS OOYYalOIIUMHUCA TPOrpaMm
cpenHero ooOmero o60pazoBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM M MpeAMeTHbIM). HayuHo-
METOJMYECKOM OCHOBOM i pa3pabdOTKH IUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHUSI MPOTPAMM CPETHETO
o011ero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CUCTEMHO-AESITEILHOCTHBIM MOAXO0/A0M B CTPYKTYPE JUYHOCTHBIX PE3YJITATOB
OCBOGHUSI TIpeaMeTa «XUMHUS» Ha YpOBHE CpeJHero o0miero o0pa3oBaHUS BBIIEICHBI CIEIYIOIINE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCUHUCKON Tpa)¥JTaHCKOW HJIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIIEHHUIO;

HaJIMYue MOTHBALIMU K 00YUEHHUIO;

LIEJICHAIIPaBIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJIEHUH JMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00YYarOIINXCsl PyKOBOACTBOBATHCS B CBOEH J1€ATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, MPUCYIIMMU IIEIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYue TPaBOCO3HAHMS 3KOJOTMYECKON KyJIbTYpbl UM CIOCOOHOCTH CTaBUTh LEJIU U CTPOMUTH
KU3HEHHbBIE TUTAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTHTAIOTCS B CIUHCTBE y4eOHOU H
BOCIIUTATEIHHON JEITEILHOCTH B COOTBETCTBUU C TYMAaHUCTHUECKUMHU, COLMOKYIBTYPHBIMH, TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH M HJCAlaMU POCCHICKOTO TPa)KJTaHCKOTO OOIIeCTBa, TPHUHATHIMH B
oOIiecTBe HOpMaMH W TpaBUJIAMU TIOBEJEHUS, CIOCOOCTBYIOIIMMHM TIpOIIECCaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHMSI INYHOCTH O0YUYaIOLIUXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» OTPaKaloT cHOPMHUPOBAHHOCTH OMbBITA
MI03HABATEJIbHOM M MPAaKTUYECKOM NEATENbHOCTH OOyyaroluXcs M0 peaau3alud IPUHATHIX B 00IECTBE
[IEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxnanckoro BocmuTaHUS:

OCO3HaHUsl O0YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPaBOMOPSIKY;

MIPEJICTABJICHHS O COMATBHBIX HOPMAaX U MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTURBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MEATENbHOCTH IMPH CO3JaHUU YYEOHBIX MPOEKTOB,
pelIeHNN y4eOHBIX U MTO3HABATEIIBHBIX 33124, BHITOJHEHUN XUMUICCKUX IKCIIEPUMCHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHsI, IOTUKY U apTyMEHTBI IPYTHX MpH
aHaJIM3€e pa3IMYHBIX BUJOB yUeOHOU NeSTENbHOCTH;

2) NaTPHOTHYECKOTO BOCITMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY M HAYyYHOMY HACJIEIUIO0 OTCUECTBEHHOW XUMHUH;

YBOXCHHS K TPOIECCY TBOpPYECTBA B 00JACTH TCOPHUH W MPAKTHUYECKOTO NMPUMEHCHHS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTH)KCHUS HAYKHU €CTh PE3yJbTaT JUIUTCIbHBIX HAOJIOJICHH, KPOMOTIMBBIX
IKCIIEPUMEHTATBHBIX IIOMCKOB, TIOCTOSITHHOTO TPYAa YYEHBIX U TPAKTHKOB,

MHTEpeCca W MO3HABATEIbHBIX MOTHBOB B IOJIyUCHHH W TOCJICAYIOUIEM aHaln3e MHPOpPMAaIUU O
MIEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEUCCTBCHHON XUMUU;
3) JTYXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHWUSI: HDABCTBEHHOTO CO3HAHUS, 3TUYECKOTO ITOBE/ICHUS;

CMOCOOHOCTH OILICHMBATh CHUTYalldW, CBS3aHHBIC C XMMHUYCCKUMH SIBICHHSIMH, W TPUHUMAThH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPATbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBApHINEH C MO3UIIUNA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE ITOCIICICTBUH 3THX TIOCTYIIKOB;

4) (GopMUpOBaHUS KyJIbTYPhI 310POBBSL:

MOHWMAHUSA IICHHOCTEH 3I0pOBOrO U  0e30macHOro oOpaza JKM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXUIECKOMY 3JI0POBBIO;

COOIOICHHS TIPaBUJI 0€30MacHOTO OOpaIleHusl ¢ BEIIeCTBAMU B OBITY, MMOBCEIHEBHOMN XKH3HU H B
TPYAOBOM AEATEILHOCTH;

MOHUMAaHMS IIEHHOCTH TPaBWI MWHIUBUIYAJHHOTO U KOJUICKTHBHOTO OE30MACHOTO MOBEICHHS B



CUTYaLUsIX, YTPOKAIOLIUX 3/I0POBBIO U KHU3HU JIIOJIEH;
OCO3HAHMS TOCHEACTBUI M HENPHUATUS BPEIHBIX NPUBBIUEK (YNOTpPeOJEeHUs aJIKOroJs,
HapKOTUKOB, KypEHUs);

5) tpymosoro BocnuTaHus:

KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIbCKON JESITEeIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U APYTHUX BUJAX AESATEIBHOCTH;

YCTAHOBKM Ha aKTHMBHOE YYacTHE B PEIEHHM MPAKTUYECKHUX 337ay COLMAJIbHON HANpaBlIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YUYEHHIO Mpo(deccHil pa3inyHOro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUs K TPYAY, JIOISAM TPyAa U pe3ysibTaTaM TPyIOBOMH AEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIMBUAYAIEHOW TPAeKTOPUH 00pa3oBaHus, Oymyieil npodeccun u peannzanuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH,
MHTEPECOB U NMOTpedHOCTEN 001IIeCcTBa;

6) >KOIOrMYECKOro BOCIIUTAHMS:

9KOJIOTMUYECKHU 11e7ecO00pa3HOro OTHOIICHHUS K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHMS TJI00AJBHOTO XapakTepa JKOJOTMYECKHX MPOOJeM, BIUSHHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HAHUS HEOOXOJMMOCTH WCIIOJNB30BAHMS JOCTHDKCHHUH XUMHH I DPEHICHHS BOIPOCOB
PaIMOHAIBHOTO MTPUPOJIOTIONH30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUN, NMPUHOCAIIMX BPEI OKPYKAIOIICH MPUPOTHOW Cpele, YMEHHUs
MIPOTHO3HPOBATh HEOJATONMPHATHBIC AKOJIOTHYECKUE ITOCICACTBUS MPEANPUHAMACMBIX JCUCTBUN H
Npe0TBPAIIATh UX;

HAJIMYHUS Pa3BUTOTO 3KOJOTUIECCKOTO MBIIIICHHS, SKOJIOTHIECCKON KYJIbTYPBI, OIBITA ICATEITHHOCTH
DKOJIOTUUECKOW  HAIMpPABICHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS MMM B  IIO3HABaTEJbHOM,
KOMMYHHUKATHBHOM ¥ COLMAIBHOM MPAaKTHKE, CIHOCOOHOCTH KM YMCHHS AKTHBHO IPOTHBOCTOSTH
uzaeosioruu xemohoouu;

7) UEHHOCTH HAYYHOTO MO3HAHHU:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBCHHOM MPAKTUKH;

MOHUMaHHs Crenu(UKA XUMHH KaK HAyKH, OCO3HAHUA €€ poju B (POPMUPOBAHUH PAITHOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3J[aHUU IIEJIOCTHOTO TPEJCTABJICHUS 00 OKPY)KAIOIIEeM MHUpPE KaK O €JIMHCTBE
MIPUPOJIBI M YEJIOBEKa, B MO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHnH MpoOJIeM COXpaHCHHUS
MPUPOHOTO PAaBHOBECHS;

YOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS COBPEMCHHOW IMBWIM3AlUU: B €€
I'YMaHHCTHUYECKOW HANPABJICHHOCTH M BaXKHON POJIM B CO3JIaHMHM HOBOM 0a3bl MaTepHaIbHON KYJIbTYPBI,
pEIICHNH TIOOATBHBIX TPOOJEM YCTOWYHBOTO PA3BUTHS YEIIOBEYECTBA - CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBONH U SKOJOTUYECKONH 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIICYCHUH YCIOBUI YCIEUTHOTO
TpyJa ¥ SKOJOTHIESCKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA OOIIECTRA;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTH: MOHUMAaHHMS CYITHOCTH METOJIOB IMO3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCITOJIB30BATh IMOJTyYaeMble 3HAHUS JIJIS aHAIIN3a U
OOBSICHEHHSI SIBJICHUI OKPYXKAIOIIEro MHpa M TMPOUCXOAANIMX B HEM HM3MCHEHUWH, YMCHHS JeNaTh
000CHOBaHHBIC 3aKIIFOUCHUS Ha OCHOBE HAyYHBIX (PAaKTOB M MMCIOIIUXCS JAHHBIX C IEIBI0 TOTYYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJB30BaTh XWMHWYCCKUE 3HAHUS I peEIIeHHs MpoOjieM B
peabHBIX KU3HCHHBIX CUTYaIIUsX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM e TETFHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEpPBIBHOMY OOPAa30BaHHUIO U CaMOOOpPa30BaHHUIO, K AKTUBHOMY
MOJIYYCHUIO HOBBIX 3HAHHM M0 XUMHH B COOTBETCTBHH C )KM3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEepeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMUHBIX chepax mpodhecCHOHATHHON AesITeNbHOCTH.
METAITPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YdYeOHOro mpenMeTa «XUMHsS» Ha YPOBHE CPEIHETrO
o01mero o0pa3oBaHus BKIFOYAIOT:



3HaYUMBIC IS (OPMHUPOBAHHS  MHUPOBO33PCHHUS  OOYYAIOIMIUXCS — MEKIUCIUILTMHAPHBIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIC IMOHATHS, OTPAXKAIOIIHE IIEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U
crenu(UKy METOJJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUS,
SIBJICHUE, TIPOIECC, CHUCTeMa, HAy4HBIH (DaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yYHHUBEpCaJIbHbIC YydYeOHbIC JeWCTBUsA (TIO3HABATEIbHBbIC, KOMMYHHKATHBHBIC, PETrYJISTHBHBIC),
obecnieunBaromue ¢GopMUpoBaHHe (YHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHOH KOMIICTCHIIUU
o0ydJaronmxcs;

CIIOCOOHOCTB oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCalbHble ydeOHbIE IECHCTBUS B IMO3HABATENBHOM M COLMAIBHOMN
IIPaKTHUKE.

MCTaHpe,Z[MeTHBIe PE3YJIbTAThI OTpaxaroT OBJIAJICHUC YHUBCPCAJIIbHBIMU y‘le6HBIMI/I
MMO3HAaBaTCJIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[GflCTBPISIMI/I.
OBJ'IaI[eHI/Ie YHUBCPCAIIbHBIMU y‘le6HBIMI/I IIO3HaBaTCJIIbHBIMHA ,Z[eﬁCTBI/IHMHZ

1) 6asoBbie oruueckue qeHCTBUS:

CaMOCTOATENBHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH TIPOOIIEMY, BCECTOPOHHE €€ PACCMATPUBATH;

ONPENENATh LEIU JEATENBHOCTH, 3a1aBas MapaMeTphl U KPUTEPUH MX JOCTHIKEHHS, COOTHOCHTD
PE3YIbTATHI ACATCIIBHOCTU C IMMOCTABJICHHBIMU LCJIAMU,

HICTIONIB30BaTh TIPY OCBOEHMH 3HAHUI MPUEMBI JIOTHYECKOTO MBIILICHHUS - BBIIEIATH XapaKTepHbIE
IMPU3HAKN HOHATHI U YCTaHABJIMBATL WX B3aUMOCBA3b, MCIIOJIB30BATb COOTBCTCTBYIOIIUC IMOHATHA IJIA
OOBACHEHHUS OTIETbHBIX (DAKTOB M SBIICHUIA;

BLI6HpaTL OCHOBAHUSA U KPUTCPHUU IAJIA KﬂaCCI/I(bI/IKaHI/H/I BCIIIECTB U XUMHNYCCKUX peaKHI/Iifl,
YCTaHaBJIMBATh TIPHYMHHO-CJIEICTBEHHBIE CBA3M MEXKJLY H3y4aeMbIMH SBJICHHUSAMH; CTPOUTH JIOTHIECKHE
pacCyxacHus (I/IHI[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaﬂOFHH), BBISABJIATH 3aKOHOMCPHOCTH U ITPOTHUBOPCUMA
B PACCMaTPHMBAEMBIX SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3aKIIOUEHHS;

INPUMCHATH B INPOUECCC MO3HAHWA, UCITOJIB3yCMbIC B XUMHU CUMBOJIMYCCKUC (3HaKOBI)Ie) MOAacCiu,
IpeoOpa3oBBIBATL MOJIENBHBIE TIPEICTABICHUS - XHMHYECKHH 3HaK (CMMBOJI) 3JIEMEHTA, XMMHUYECKAs
bopmyiia, ypaBHEHHE XUMHUUECKOW PEaKIUK - TIPU PEIICHUN YUeOHBIX MO3HABATEIbHBIX M MPAKTHUYECCKUX
3a1a4, TPUMEHATh HA3BAHHBIE MOJICIIBHBIE IIPEJCTABICHHS Ul BHIABJICHHUS XapaKTEPHBIX MPH3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuI/Ifl.

2) 0a30BbIE HCCIIEOBATENLCKUE ICHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAY4YHOI'O IMO3HAHUS BELIECTB U XUMUYECKUX PEAKIUI;
(hopMyITUpPOBATh IEJIM U 33141 UCCIICAOBAHMS, UCTIOIb30BaTh TOCTABJIICHHBIE U CAMOCTOSTEIIBHO
c(hopMyIIMPOBAHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS
TUTIOTE3BI 110 TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BIIQJIETh  HABBIKAMH  CaMOCTOSITEILHOTO  TUIAHUPOBAaHUS M MPOBEICHUS  YUCHHUUECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HaOMIOAaTh 3a XOJIOM IIpollecca, CaMOCTOSITEIIBHO
MIPOTHO3UPOBATh €0 Pe3yNbTarT, GOPMYyIUPOBATh 000OIIEHUS! U BBIBOJBI OTHOCUTEIHLHO JOCTOBEPHOCTU
pe3yIbTaTOB MCCIIEIOBAHUSA, COCTABIISATH 00OOCHOBAHHBIN OTUET O MPOACIIAHHON padoTe;

MPHOOpETaTh OMBIT YYEHWYECKOW HCCIIEeIOBATENbCKON M MPOEKTHON AEATEIbHOCTH, MPOSBISTH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3aaad,
MIPUMEHEHUIO PA3JIMYHbIX METOJO0B MO3HAHUSI.

3) pabora ¢ undopmanueii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX HMCTOYHMKAX HMH(OpManuu (HaydyHO -MOIYJsSpHas JUTEepaTrypa
XMMUYECKOTO COJIepKaHusl, CIpaBOYHbIE TOCOOMs, pecypchl MHTepHeTa), aHaTu3upoBaTh HH(OPMAIIHIO
pa3IMuYHBIX BUAOB M (OpPM TPEJCTABICHUS, KPUTUYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUNBOCTB;

(hopMyIIMpOBaTh 3aMpOChl U MPUMEHITHh pa3IUYHble METO/bI MPU MOUCKE U 0TOOpe MH(pOpMAIH,
HE0O0XOIMMOM /ISl BBITIOJTHEHUSI yUEOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUSA HMH(POPMALIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO  BbIOMpaTh ONTUMaJbHYIO (OpMy TMpeacTaBieHHs HHGPOpMaluu (CXEMBI,
rpaduKy, TUarpaMMsl, TaOIHILbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYUHBIM SI3bIK B KAueCTBE CPEJCTBA MpHU paboOTe C XMMHUYECKOW HH(OpMAaIHei:



MPUMEHATh MEXKIMpPEAMETHbIC ((pU3Mueckue W MaTreMaTHYeCKHe) 3HAKW W CHMBOJBI, (POPMYIIBL,
a00peBHaTyphl, HOMEHKIIATYPY;

KCII0JIb30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JI€HCTBUSMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JHMajora W/WIW JHUCKYCCHUH,
BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS TMPEATOKEHHOM
3aJauH;

BBICTyHaTh C TIPE3CHTAllMell pe3yNbTaTOB [O3HABATEIbHOW JEATEIbHOCTH, IOJTYYESHHBIX
CaMOCTOATENFHO WM COBMECTHO CO CBEPCTHUKAMH TMPHU BBIOJIHEHHUH XUMHUYECKOTO JKCIEPUMEHTA,
MPAKTHYECKON paboThl MO MCCIETOBAHUIO CBOWCTB M3yYaeMbIX BEIECTB, peau3alii y4eOHOro MpoeKTa
1 (hOpMyITHPOBATh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS TIO3HITHN
B X0JIe 00CYyXAeHUs U 00OMeHa MHEHUSIMH.

OBnazieHue YHUBEPCAIIbHBIMU PETYISTUBHBIMU JIEHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO MMO3HABATEIBHYIO JAEATEIHHOCTh, OMPEeIIss
e€ menmu W 3a7add, KOHTPOJHMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IpeiJiaracMblit
QITOPUTM JCHCTBHUI TpU BBIMOJHEHUH YUYEOHBIX M HCCIIEIOBATEIbCKUX 3a]ad, BBIOMpaTh Haubolee
3¢ (hEeKTUBHBIN CIIOCO0 MX PENICHUS C YYETOM IMOJIYYCHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYCCKUX
peaxnusx;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.
I[MPEAMETHBIE PE3VJIBTATHI 10 KITACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHUsD OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHUYECKOH COCTABIISIIONICH ECTECTBEHHO -HAy4YHOMU
KapTUHBI MUPA, POJIM XUMHUHU B TMIO3HAHUU SBJICHHUIA TIPHUPOJIBI, B (DOPMUPOBAHUU MBIIUICHUAS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOMW [UIsl PELICHHUs MPAaKTHYECKUX 3a1ad |
AKOJIOTMYECKHM 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON CpENE;

BJIaJICHUE CHUCTEMON XHMHUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHSITHS
(XMMHYECKMI ~ 2JIEMEHT, aTOM, OJEKTpOHHAas  O00O0JOYKa aroMa, MOJIEKyJla, BAJCHTHOCTbD,
AIIEKTPOOTPUIIATEIHHOCTh, XUMHUECKasl CBS3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs),
MOJTb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBINA CKeleT, (yHKIMOHAJIbHAS TpPyIIa, paguka,
MU30MEpPHUs, U30MEPbl, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YTIEBOJOPOABI, KUCIOPOJ U a30TcoepiKaliue
COCIMHEHUSI, MOHOMED, MOJIMUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMWHEHHUs); TEOPUHU U
3aKOHBI (TeopHsl CTpOEHMsS opraHudyeckux BemiectB A. M. ByTiepoBa, 3akOH COXpaHEHHs MaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHUSA, JICKAIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUMU, (PAKTOJOTUYECKHE CBEICHUS O
CBOMCTBAax, COCTaBe, MOJTYYEHUU U OE30MacHOM HCIIOJIb30BAHUN BAKHEHIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOH eATETHbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUU BBISBISITH XapaKTePHBIC TMPU3HAKH TOHSATHHA, YCTaHABIMBATH HX
B3aMIMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUS TPU OIMCAaHUM COCTaBa, CTPOCHUS H
MPEBPALLIECHUI OPTraHUYECKUX COCTUHECHU;

cOpPMUPOBAHHOCTh YMEHHUI HCIIONIB30BAaTh XHUMHUYECKYI0 CHMBOIMKY JJS COCTaBJICHHUS
MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (QOpMysT OpraHUYECKUX BEIIECTB U
YpPaBHEHUH XHUMHUYECKHUX pEaKIMi, W3rOTaBIMBAaTh MOJETH MOJEKYJl OpPraHHYeCKUX BEIIECTB [T
WJUTFOCTPALIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

cOpPMUPOBAHHOCTh YMEHUH yCTaHaBIMBaTh MPHUHAUIKHOCTh M3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 MX COCTaBY M CTPOCHHIO K ONpEACNEHHOMY KiacCy/Tpymnme coenuHeHHud (yrieBOIOpOIbI,
KHUCTIOPOJT M a30TCOJEpIKaIle COCTMHEHUS, BHICOKOMOJIEKYJISIPHbIE COSAMHEHHUs), 1aBaTh UM HA3BaHUSA
o cucrematuueckoit Homenkinarype (IUPAC), a Takxke npuBOIUTh TPUBUATIBHBIC Ha3BaHUS OTIEIBHBIX
OPraHMYECKUX BEIIeCTB (STWJICH, TMPOINWJICH, alleTWIeH, OSTWICHIVIMKONb, TIUIEpUH, (eHo,
dbopManpIeru, aneTalbJeTHl, MypaBbHHAs KHCIOTA, YKCyCHas KHUCJIOTAa, OJICMHOBAas KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, PPYyKTO3a, KpaxMall, HEeJUTI0I03a, MIHUIKH);

c(hOPMHUPOBAHHOCTh YMECHHSI OTIPEIICIIATh BUABl XUMHUYCCKOW CBSI3H B OPTAaHUYCCKUX COCTUHEHHIX
(omMHApHBIC U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHUS TIPUMEHSTh MOJIOKECHUSI TEOPUH CTPOCHUS OPTAaHUYCCKUX BEIIESCTB A.
M. BbytnepoBa ans oOBSCHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH



COXpPAaHEHUSI MACChI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3NYECKHUE U XUMHUYECKHE
CBOMCTBA TUIIUYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH,
MPOMUJIEH, areTusieH, Oytaauen-1,3, metunOyraaueH-1,3, OeH30J, METaHON, ATAHON], ATHICHTIUKOIIb,
TIUIEpUH, (eHom, aneTanbAerul, MypaBbHHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, LEeJUIII03a,
aMHUHOYKCYCHasi KHUCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO0 CBsSI3b MEXJAY HUMH ypaBHEHUSMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C UCMIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT,

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YIIIEBOJOPOIHOTO ChIpbi (HE(TH,
MPUPOJHBIN Ta3, yrojb), CHOCOOBI WX TMepepabOTKU M TMPaKTUYECKOE TMPUMEHEHHE MPOJIYKTOB
nepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS I10 XHUMHUYSCKUM YPaBHCHHSM (MacChl,
00BbEMa, KOMMYECTBA HMCXOJHOTO BEHIECTBA WM MPOJYKTa PEAKIMH MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH);

c(OpPMUPOBAHHOCTh YMEHUW BIAJAETh CHCTEMOW 3HAHUM OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIOJB3YEMBbIX B XUMHUU TPHU HM3YyUYCHUU BEIIECTB U XUMHUYECKUX SIBJICHUU (HabOmoleHue,
U3MEpEeHHe, JKCIEPUMEHT, MOJAETUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUA IS
MPUHSATUSL PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHWH COOJIIO/IaTh TpaBUja TIOJB30BAHUS XUMHYECKOH TIOCYIOH W
1abopaTopHbIM O00OpYAOBaHUEM, a TaKKe MpaBujia OOpalleHHs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJTHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIMBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW  IUIAHUPOBATh M BBIMOJNHATH  XUMHUYECKHH  OKCIIEPUMEHT
(npeBpallieHusi OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJYyUYECHHUE STUJICHA M MU3yYEHHE €T0 CBOMCTB,
KaueCTBEHHBIE PEAKIUU OpPraHHMYECKHUX BELIECTB, JACHATypalus OCJKOB MpU HarpeBaHWU, I[BETHBIC
peakiuu 0EIKOB) B COOTBETCTBUHU C TIPABHIIAMU TEXHUKU OC30MTACHOCTH MPHU OOPAIICHHUH C BEIIECTBAMH H
1abopaTopHbIM 000pYAOBaHUEM, MPEICTaBIATh PE3YyJIbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opme
3alCH  YpPaBHEHUH COOTBETCTBYIONIMX peaKnuid W (OPMYyJIUPOBATH BBIBOJBI HA OCHOBE JTHUX
pe3yIbTaTOB;

cOPMUPOBAHHOCTh ~YMEHUW  KPUTHUYCCKH AHATU3UPOBATh XUMHUYECKYI0  HH(OpMAIIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccoBOM MHGpopmaiuu, MHTepHET U APYyTHX);

c(OPMHPOBAHHOCTh YMEHUH COOJIONATH MpaBHiIa YKOJOTHUECKHU IEIeCO00pa3HOTO TOBEACHHUS B
OBITY U TPYJIOBOW NEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYXAIOIIeH MpUpOIHOU
Cpedbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBHS HAa JKUBBIE OPraHU3MbI ONPEAECIEHHBIX OPraHUYECKHX
BellecTB, MoHuUMas cmbica mnokazatens [I/IK, mosicHATH Ha mpuMepax crmocoObl YMEHBIICHUS H
MPEIOTBPALICHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui 00y4aroluXcsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS: YMEHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUSI BEHIECTB U XUMHUECKUX SIBJICHUI;

JUIS CHENBbIX U CIa0OBUAAIIMX OOYYaIOUIMXCSA: YMEHHE HCIOJIb30BaTh pPENbe(HO -TOUYCUHYIO
cucremy obo3HaueHuit JI. bpaiinst mist 3anmucu XuMUIeckux (hopMyII.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmas W HEOpraHWuYecKass XUMHUS» OTpaXkaroT:
c(OPMUPOBAHHOCTh MPEJICTABICHUN: O XUMHUYECKOM COCTaBISIONICH €CTECTBEHHO -HAay4YHOM KapTHUHBI
MUpa, POJTU XUMHUU B MIO3HAHUU SBICHUI TPUPOJIBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPHI TUYHOCTH,
e€ (yHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOM Ui pelleHHs] MPAKTUYECKUX 3a/1ad U HKOJIOTMYECKU
00OCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U IIPUPOIHON Cpe/Ie;

BJIAJICHUE CUCTEMOM XWMHMUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOINOJATAOIINE MOHITHUS
(XMMUYECKHI JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAIIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA O0BEM, BaJIGHTHOCTB, 3JEKTPOOTPHUIATENHFHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b
(KoBayieHTHAsi, MOHHAsI, METAJUIMUECKasi, BOJOPOIAHAS), KPUCTAIIIMYECKAs PEIIETKA, TUIBl XUMUYECKUX
peakluii, pacTBOp, SJIEKTPOJIMTHI, HEDJIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAs IUCCOLUMALNS, OKUCIUTEINb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM PEaKINi, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
ANEKTPOIUTUUYECKON JUCCOMAINK, epruoanyeckuid 3akoH . . MeHaeneeBa, 3aK0OH COXpaHEHUsI MAacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTHM MPU XUMHUUYECKHX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHMS



NPUYHHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (PaKTOJIOTMYECKHE CBEJICHHS O CBOIMCTBAX, COCTaBE,
MOlyYeHUH ¢ OE30MacCHOM HCIIOJIb30BAHUM BaKHEMIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUUYECKOH JEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBISABISITH XapaKTepHbIE TMPU3HAKU TOHATHM, yCTaHABIMBATH HX
B3alMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS NPU ONMCAHUHM HEOPTaHWYECKUX BEILIECTB U MX
MPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIH30BATh XUMHUUECKYI0 CHUMBOIIUKY JUISI COCTaBJICHUS (HOPMYII
BEUIECTB W YpaBHEHMH XHMHUYECKUX peakiuii, cucreMatuueckyro HomeHkinarypy (IUPAC) wu
TPUBHAJIbHBIE HAa3BaHMsI OTAEIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHbId ras, yrieKUCIbIi ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHas U3BeCTbh, MUThEBAs COJA, MUPUT U IPYTHE);

c(OPMHPOBAHHOCT YMEHHUH OIpPENeNATh BaJCHTHOCTh W CTENEHb OKHCICHHS XHUMHUYECKHX
AJIEMEHTOB B COEIMHEHMSX pA3IUYHOTO COCTaBa, BUJ XHMHUYECKOW CBs3HM (KOBaJIEHTHAs, WOHHAf,
MeTaJIJINY€eCcKasi, BOJOPO/IHAsI) B COEIMHEHUSX, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHasi, MoOJEKyNsApHas, HOHHAs, MeTaJUIMueckas), XapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

c(hOPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAIC)KHOCTh HEOPTaHWYECKUX BEIIECTB MO UX
COCTaBY K OMpEAEIEHHOMY KIIACCy/TPYIIEe COeTUHEHUH (IIPOCThIE BEIIECTBA - METAJUIBI U HEMETaJUIbI,
OKCH/JIbI, OCHOBAaHHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHUH pPacCKpBIBaTh CMBICI Tepuoandeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPUPOBATH €TO0 CUCTEMATH3UPYIOUTYI0, OOBSICHUTENbHYIO U TPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJCKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX
sanemeHTOB 1-4 mepuonoB llepuommueckoit cucrembl xuMuueckux sneMeHToB Jl. M. Menneneesa,
UCTIONB3Ysl TOHATUS «S-, P-, d-IJIEKTPOHHBIE OpPOHTANIM», «IHEPIeTUUECKUE YPOBHM», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB M WX COCIMHEHHMH IO MepuojiaM H
rpynmnaM [lepuoanueckoi cucTeMbl XUMUYECKUX 3JIeMeHTOB /[I. 1. Menneneesa;

chOpPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXKJaTh CYLIECTBOBAHME TI'€HETHUYECKOM CBS3U
MEXJy HEOpPraHWYeCKHMMH BEIIeCTBAMU C IIOMOMIbI0 YPAaBHEHHI COOTBETCTBYIOIIUX XWMHUYECKHX
peaKkuuii;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(UIIMPOBATH XUMUUECKHE PEaKIIUU 110 PA3IUYHBIM MPU3HAKAM
(4ucmy W COCTaBy pearupyrollfx BEHIECTB, TEIIOBOMY J(Q(EKTy peakiiH, HW3MEHEHHIO CTeleHen
OKHCIIEHUS JIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTaBISATh YpPaBHEHHS PEAKIMid pa3NUYHBIX THUIOB, TOJHBIE U
COKpalIéHHbIE YpaBHEHUS peaklUii MOHHOTO OOMEHa, YUMUTHIBAas YCJOBHSI, MIPU KOTOPBIX ITH PEAKIUU
UAYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIMU, MOJITBEPKIAIONINE KAaueCTBEHHBIH COCTaB
pa3IMuYHBIX HEOPraHMYECKHUX BEIIECTB, PAClO3HABATh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIIME B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakiuu OT
pa3ianuHbIX (AaKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BoznerictBus (npunnun Jle [arense);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHWMHUYECKHE TPOIECCHI, JIeXKallhue B OCHOBE
MPOMBIIIJICHHOTO TOJXYYEHHUSI CEPHOW KHCIOTHI, aMMHaKa, a TaKkke c(hOopMUPOBAHHOCTH MPE/ICTaBICHUI
00 o0IIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh yYMEHHUH TPOBOJHUTH BHIYMCIECHHUS C HCIOJB30BAaHHEM ITOHATHUS «MaccoBas
JI0JIS1 BEIIECTBA B pacTBOPE», OObEMHBIX OTHOLICHHM ra30B MPH XUMUYECKHX PEaKIUsiX, MacChl BEIIeCTBA
i 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00BEMY OJJHOTO U3 yUaCTBYIOUINX B
peaKiuu BeUIeCcTB, TEIJIOBOro 3(dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEUIECTB,
MIPEBPALICHUS U COXPAHEHMsI SHEPTUU;



c(OPMUPOBAHHOCTh YMEHHWH COOJIIO/IaTh TpaBUja IOJB30BAHUS XUMHYECKOH TIOCYIOH W
Ha60paT0pr}f’ERﬁfAPY¥fW)E mﬁﬁq{m%ﬂ@@%ﬂmm C BEIECTBAMH B COOTBETCTBHM C
WHCTPYKIIUS SHUIO JJA0OPATOPHBIX XUMUICCKUX OTIBITOB;

chOopMHUPOBAHHOCTE YMEHHH TJIAHUPOBATh U BBINOJHATh XUMHUYECKUN DKCHIEPUMEHT (pa3ioxKeHHe
MIEPOKCUJA BOAOPOJA B NPHUCYTCTBHM KaTalIM3aTopa, OIPEACIICHHE Cpelpl pacTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAIHLHOTO HWHAMKATOPA, BIMSHHUE PA3TUYHBIX (PAKTOPOB HAa CKOPOCTH XUMHUYECKOU
peaxIuu, peakiui HOHHOTO 0OMEHa, KAYeCTBEHHBIC PEaKIlnu Ha CyIb(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI,
Ha KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad mo TemMaMm «Metamib» u «Hemetamis») B
COOTBETCTBUM C TMpaBUJIaMHU TEXHUKH O€30MAaCHOCTH MpU OOpaIIeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
00Opy/I0OBaHUEM, TMPEACTABIATh PE3yNbTaThl XUMHUECKOrO IKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX pEaKIii U (OPMYyIMPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIhTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUH  KPUTHYECKH AaHAJTU3UPOBATh XUMHUYECKYI0  HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UICTOYHUKOB (CpPEACTBA MACCOBOM KOMMYHUKaluu, UHTepHET U Apyrux);

c(hOpPMUPOBAHHOCTh YMEHMI COONIOAATH MpaBUiia SKOJIOTMYECKU I1eJIeCO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOW JEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0OPOBBS W OKPYXAIOMICH MPUPOTHOU
Cpelibl, OCO3HAaBAaTh ONACHOCTh BO3CHCTBHUS Ha >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEUIECTB, MOHUMAs
cvbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crocoObl YMEHBIIEHUS M TPEIOTBPALICHUS HX
BpPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTsl 00YYaIOIIUXCSl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbsI: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AaX MMO3HAHUSI BEUIECTB U XUMHUECKUX SIBJICHUI;

JUISE CIIENBIX W CIA0OBUASIIMX OOYYAIONIMXCS: YMEHHE HCIOIb30BaTh pPelbe(YHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins mist 3anucu XuMu4eckux GopmMyir.
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b Teopust cTpoeHUs OPraHUYECKUX COETUHEHUI 1

A. M. byTiepoBa, €€ OCHOBHbIE MTOJIOKEHUS
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3 opraHnyeckux Beuects. Homenkiarypa 1
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[PEJICTABUTENN AJIKCHOB
2 [TpakTiueckas padota Ne 1. «IlomyueHue 1 1
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1,3. [TonydyeHue CHHTETUYECKOTO KayuyKa U

€3MHbI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 FOMOJIOTUYECKHUH PSill. ALIETHIIEH —
[MPOCTEUIININ NPEICTABUTEID AIKUHOB

11 BrranciieHus 1o ypaBHEHHI0 XUMHUYECKON
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12 ApeHbl: 0eH30J1 ¥ TOJIyO0JI. TOKCHYHOCTD
ApPEHOB
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HedTh ¥ MPOAYKTHI €€ epepaboTKu
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1 sTaHoi. BogopoaHas cBsi3b
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XMMHUYECKHE CBOWCTBA, IPUMEHEHUE
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KHCJIOThl: MypaBbHHAasi U YKCYCHasl

22 [TpakTuueckast pabora Ne 2. «CBoiicTBa




ACTBOpA YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBAasA KHCJIOTHhI, KaK

23
MPEJICTaBUTENH BBICIINX KapOOHOBBIX KHUCIIOT

h4 MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
X MOIOIIlEE NEeHCTBUE
CrioxxHbIe d(DHUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
bhupoB

6 DKupbi: ruaponus, IpuMeHeHue,
OHOJTIOTHYECKAsT POJIh )KHPOB
YTIIeBOIBI: COCTaB, KIacCU(pUKAIIHS.

27 Baxneiive npeAacTaBUTENN: TIIOK03a,
bpyKTO3a, caxaposa

g Kpaxman 1 1eiion03a Kak ITpupoaHbIe
MOJIMMEPHI
KonTponbHas paboTa mo pazueny

29 «Kucnopocoaeprkaniue opraHu4ecKre
COCTMHCHUSDY

30 IAMMHBI: METHJIAMUH Y aHWJIMH
AMUHOKHUCIIOTHI Kak aM(oTepHbIe

31 OpTraHUYECKUE COSTUHEHUS, UX OMOTIOTHIECKOE
sHaueHue. [lerrTuanl

32 benku kak mpUpOIHBIE BEICOKOMOJIEKYJIISIPHBIC
COeTMHEHUS

33 (OCHOBHBIC TTOHSATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 (OCHOBHEIC METOIBI CUHTE3A




BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI.
[ImacTMaccel, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME
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11 KJIIACC

Ne
n/n

Tema ypoka

II(OJII/I‘ICCTBO 4acoB

Bcero

tKOHTpO.]IbeIe
padoThI

IMpakTnyeckue
padoThI

JlaTa
U3yYeHUs

JJIEKTPOHHBIE
uudpossie
o0pa3oBaTe/bHbIE

pecypchl

XUMHUUECKHH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalus aTOMOB

[Tepuonnueckuii 3akoH u [leprnoanueckas
crcTemMa XuMHU4decKkux snemeHnToB JI. U.
MeneneeBa, UX CBSI3b C COBPEMEHHOM Teopue
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB U UX CO€AMHEHHH 110
rpynnaM U nepuoaam. 3HaueHue
MEepUOIUYECKOr0 3aKOHA M CUCTEMbl XUMHUYECKHX
pnemenToB J[.M. MeHeneesa B pa3BUTHH HAYKH

CtpoeHue BelecTBa. XUMHUECKas CBA3b, €&
BUJIbI; MEXaHU3MBbI 00pa30BaHUsI KOBAJICHTHOM
cBsi3u. BogopoaHas cBsi3b

BaneHTHOCTh. DNEeKTPOOTPUIATETLHOCTb.
Crenenp okuciieHus. Beniecrsa MONEKyJIIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUS

[ToHsTHE O IUCHIEPCHBIX cUcTEMax. VICTUHHBIE 1
KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1075

BEIIIECTBA B paCTBOPE




Knaccudukaius 1 HOMEHKIATypa
HEOPraHWYECKUX COeNMHEHUM. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccugukays XuMHYECKUX peakluil B

HEOPraHUYECKOM 1 OpraHN4ecKON XUMHUU. 3aKOH

COXPAHEHHUsI MacChl BELLIECTB; 3aKOH COXPAaHEHUS

M IIPEBPAILCHHS] SHEPTUU IIPU XUMHUYECKUX
€aKLUAX

Cxopoctb peakiuu. OOpaTuMble peakuy.
XMMH4ecKoe paBHOBECHE

10

[TpaxTrueckas padora Ne 1. «BnusHue
Pa3IUYHBIX (GAKTOPOB HA CKOPOCTh XMMUYECKOM
peaknum»

11

DeKTpoarTHYeCKas quccoruanus. [Torstue o
BoOopoaHOM Tiokasatene (pH) pactBopa.
Peakuuu nonnoro oomena. I uaponus
OpPraHMYECKUX U HEOPTaHMYCCKUX BEIICCTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTre 006 AMEKTPOIIU3E PACILIABOB U
aCTBOPOB COJIEH

13

KonTponbHas paboTa mo pazueny
(TeopeTnyecKknue OCHOBbI XUMUM))

14

Mertaibl, ux noJjioxkeHnue B Ilepuoanyeckoi
crucTeMe XuMHYeCKuX 3aeMmeHToB /I, 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB.

O6mme Gpu3nuecKre CBOMCTBA METaJNIOB




15

CrimaBel METAIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJNIOB

16

XUMHUUECKHE CBOMCTBA BAXKHEHIIINX METAJIOB
(HaTpui, KaJIUH, KaJIbLIU, MarHU|, aJTFOMUHUN)
1 NX COCTUHEHUHN

17

XHMMUYECKHE CBOWCTBA XpOMa, MEIU U UX
COCMUHEHUN

18

XuMrueckre CBOMCTBA IIMHKA, JKeae3a U UX
COCMUHEHUN

19

[TpakTrueckas pabora Ne 2. "Pemienue
DKCIIEPUMEHTAIIBHBIX 33134 10 TeMe
MeTtamas»"

20

HewmeTtamibl, ux nonoxxenue B [leprnonnueckoi
cHUCTeMe XuMHu4YecKkux 3jemenToB . U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

Du3nYecKre CBOKMCTBA HEMETAJIOB.
AJIIOTpONIHSI HEMETAJIOB (Ha MPUMEpe
KHCII0poJ1a, cephl, (hocdopa u yrieposaa)

22

XMMHUUYECKHE CBOICTBA TAJIOTEHOB, CEPBI U UX
CoeTUHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

24

XVMMHUYECKHE CBOICTBA yriaepoaa, KpEMHUS U UX
COeTMHEHUN

25

[IpruMeHeHre BaXXHEUIIIUX HEMETAUIOB U UX
CoeTUHEHUN

26

O0001eHNEe U cUCTEMAaTU3AIIMS 3HAHUH 110




reMe «Hemeramnspy. Beranciienus mo
YPaBHEHHUSM XMMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpaxTrueckas padota Ne 3. «Pemienue

27 DKCIEPUMEHTAIbHBIX 3aa4 110 TEME 1
"HemeTanst"»

hs KoHTponbHas pabota mo teMaMm «MeTauibl» u 1
«Hemeramnsr»

h9 Heoprannueckne u OpraHu4eCcKue KUCIOTHI. 1
Heopranuuyeckue U OpraHn4eckue OCHOBAHUS

30 AMpoTepHbIe HEOpraHMYECKHE U OpraHUYECKUe 1
coeuHeHMs. ['eHeTnueckas cBAa3b
HEOPraHUYECKUX M OpraHMYeCKHUX BEIIECTB
Ponp XxumuM B 00€ClEYEHUH SKOJIOTHYECKOIA,

31 DHEPTeTHUECKOW M MUILEBOM Oe30MacHOCTH, 1

A3BUTHM MEMLIUHBI

[TpencraBienus 06 0OIMX HAYUYHBIX MPUHIIAIIAX

32 [IPOMBIIIIEHHOTO TIOJYyYEHUs BaXKHEUIINX 1
BELIECTB

33 YenoBek B MUpe BELIECTB U MAaTEPUAJIOB 1

34 XHMHS U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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