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HHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma ydeOHOTO Tpenmera «Xumus» (0a30BbId ypOBEHb) HA YPOBHE
cpenHero oOmiero oOpa3oBaHMsS COCTaBjieHa [UIsi OOy4arolIUMXCsl, COJEpKaIlIuXCsi B
WCTIPAaBUTEIILHBIX YUPEKACHUSIX, PACIIOJIOKEHHBIX Ha Tepputopun Pecryonuku Komwu, B gmcio
KOTOPBIX BKJIFOYEHBI HCIPABUTEIbHBIE KOJOHUM W CIEICTBEHHBIC H30JIATOPHI YTPaBICHUS
benepanbHOH CiTy)ObI HCTIOTHEHHU Haka3zaHuii mo Pecrryonmke Komu (manee — Y YOCHH).

PaGouass mporpamma paspaborana Ha ocHoBe DenepanpHoro 3akoHa Poccwuiickoit
@enepauun ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®denepaunn»; B
COOTBETCTBUH ¢ TpeOoBaHUsIMH DeepaaIbHOT0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA
cpenHero obmiero oOpazoBanus (mpuka3 MunoOpHayku Poccum ot 17.05.2012 Ne 413) u
®denepanbHoil  00pa30BaTENBHON MpPOTpaMbl CPEAHETO OOIEero oOpa3oBaHUs, a TaKKe
OpUEHTHPOBaHA Ha IIEJIeBbIE OPUEHTHPHI, CcHOpPYIMpOBaHHBIE B (eaepaabHON TMporpaMme
BOCTIMTAHUSI.

OCHOBY TIOJIX0/I0B K pa3padOTKe MPOrpaMMBbl TI0 XUMHH, K OTIPEICTICHUI0 O0IIeH cTpaTernu
oOyueHusi, BOCOIUTAHUS U Pa3BUTHUS 0Oy4aIOLIUXCS CPEACTBAMHM y4eOHOIrO MpeaMeTa «XUMUs»
st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOoHIeNTyalbHbIe mojoxkenns I'OC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEP)KaHUs, PE3YIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe oOpa3oBaHHe, [OJIy4aeMO€ BBITYCKHMKaMH  0011eo0pa3oBaTesIbHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBepUIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTyphl YeloBeKa, a
TaK)Ke 9KOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peamusyercs xumuueckoe oOpa3oBaHuME OOydYaOIIMXCS HA YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTO
ompejieNieHbl B MpOrpaMMe MO XUMHHM € Y4ETOM cHelupuKd HayKH XUMUHU, €€ 3HaueHUus B
MO3HAHUU MPUPOJBI U B MaTepUaIbHOU >KU3HMU OOIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeJHero oOuiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYIO POJib B COBPEMEHHOMN
LUMBUIIU3AIMU, B CO3JaHUU HOBOM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy>KaroleM MUpe Kak O €AMHCTBE IPUPOIbI U YelIOBEKa, KOTOpoe GOpMUPYETCS B XMMHH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEHCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMOU
4acTbI0 MUPOBOHM KyIbTYpbl, HEOOXOIMUMBIM YCIOBHUEM YCIIEUIHOTO TPyAa U KU3HH Ka)JI0TO
yreHa oOmectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha peleHHe TIJI00albHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOM, FIKOJOTHUECKON O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM C OOMmMMH HLENIMU M NPUHLUUIAMU CpelHero oOrmero oOpa3oBaHUs
conepxkanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJ0JDKEHHUs 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiromuMu npeaMeTa « XUMUs SIBISIFOTCSI 6a30BbI€ Kypchl — «OpraHuyecKkas XuMus»
n «OO0111ast 1 HeOpraHU4ecKasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SIBJISIOTCS
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OCHOBBI 0A30BO HAyKHU: CHCTEMa 3HAHUW M0 HEOPraHMUYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH U3
oOrielt XUMHUK) U opraHnyeckoi xumun. PopMuUpoBaHUEe TaHHON CUCTEMbI 3HAHUH MTPU U3y4eHUT
npeaMeTra 00ecreyrnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usl BEIIECTB HA OCHOBE
OOIIMX MOHSTUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumusi» U «O0mas 1 HeopraHudeckas
XUMHES» COPMHUPOBAHA B TPOTPaMME MO0 XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
y4eOHOTO Marepuajia M OOYCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUUYECKOM TEOPUU CTPOCHHS OPraHUYECKHX COCIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB O
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHMH. B Kypce opraHnyecko XUMUU TMOJTY4aroT
pazBuTue CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIN Y.

[Ton HOBBIM yriaom 3peHUsi B TpeAMeTe «XUMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMUs» O0yJaromMMCs MPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOpPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cuctema 3HaHM O BOKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX M
MIPUMEHEHNH, a TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XUMUH C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl NOMOJMHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxepxanue
y4eOHOTro mpeaMera «XuMus» JaHHOTO YPOBHSI U3Y4EHUS! OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
oOyuaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nnane penrenus 3aa4 BOCIUTAHUS, PA3BUTHA U COLUAIN3ALNY 00 yJarOIINXCSl IPUHATHIE
MporpaMMON MO XUMHHM MNOAXOAbl K ONPEIEICHUI0 COJEPKAHUS U IOCTPOEHHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHWE YHUBEPCANBbHBIX y4eOHBIX NEHCTBUN, MMeEronux 0a3oBoe
3HAUEHUE ISl PA3TMYHBIX BHJOB JEATEIBHOCTH: pEIICHHUS MpoOleM, MOWCKa, aHalIu3a Hu
00paboTku uHpOpMAINK, HEOOXOJUMBIX [UIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIE BAXKHOE MECTO B TO3HAHUU XMMUHU.

B npaktuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl, Tak U
Ha YpOBHE CpeJiHero o01iero oopa3zoBaHus, MPH ONPEACTICHUH COJepKATEIbHOM XapaKTePUCTUKH
neneld M3ydeHUs MpeJAMeTa HalpaBICHHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércs  (QopMHpOBaHHME OCHOB XMMHUYECKOW HAyKH Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKHM 3PEHUS TAaKOM IMOJXOJ K OMNPENEICHHUIO IIeJIed W3y4eHHs
MpeAMEeTa SIBISETCS BIIOJIHE ONPAB/IaHHBIM.



Peanuzanus paboueil mporpaMMbl yueOHOTO MpeaMeTa « XUMHUS» OCYLIECTBISIETCS Cpelu
oOyyaromuxcs, coaepkammxcst B MY, 4To 0OBEKTHBHO OOS3BIBAET yUYHTEJECH OCYIIECTBISATH
00pa30oBaTeNbHYIO AEATEIBHOCTh C YU4ETOM crenn(puku (yHKIMOHUPOBAHUS HMCIPABUTEIBHBIX
yupexaeHuii. OqHa U3 OCHOBHBIX OCOOEHHOCTEH BeaeHUs 00pa30BaTENbHON JESTEIbHOCTH B
YCIOBHSAX MCIPABUTENBHBIX YUYPEXKJICHHA COCTOMT B TOM, 4YTO €€ YYEHUKH (PaKTHUECKU
CYHIECTBYIOT B JBYX pEaJbHOCTSIX — C OJHOW CTOPOHBI, JHIA, HAPYIIMBIIME 3aKOH U
coaepxarntuecs B 1Y, ¢ Apyroil — 3T0 y4eHUKH, KOTOpPbIE 00s3aHBbI, MPEXKIE BCEro, CoO0IaTh
peXKUMHBIE TPeOOBAHUS U YTBEPXKICHHBIN pacriopsaok qust UY. DTuM BO MHOTOM OTIPEACIISIIOTCS
(dhopMbI pabOTHI M y4eOHBIE MMEeJarornuecKue TeXHOJOoTur. HU3Kuil cTapTOBBIN MO3HABATEIILHBII
YPOBEHb, HECOOTBETCTBHE OHOJOTMYECKOTO BO3pacTa Kiaccy oOydeHus: (KaTeropwus
oOyuatonmuxcs cocrabisieT oT 13 mo 30 jer), HegocTaToyHAs MaTepPHATLHO-TEXHUYECKas Oa3a
HCIIPABUTENBHBIX YUpEKIEHUH, oTcyTcTBHE ceTU «VHTEepHET» B y4eOHBIX Kilaccax M TPYIHOCTU
IIPOHOCA DIIEKTPOHHBIX HOCHUTENIEW Ha PEeXUMHYH Tepputoputo MY, TpynoBas 3aHATOCTH
oOyuarouuxcs Ha MPEANpUATUSX COOCTBEHHOTO MPOU3BOJICTBA MCIPABUTENBHBIX YUPEKICHUN
SIBJIIIOTCSI OOBEKTUBHBIMH IPEMATCTBUAMU JIJIs1 UCTHOJB30BaHUs TPAJAULIMOHHBIX (OpM pabOThI,
OOLIENPUHATHIX AJ1s1 00pa30BaTEIbHBIX YUPEXKICHUM.

OrpaHn4eHHOE KOJUYECTBO Y4€OHBIX NMOMENICHUH B MCHPABUTEIbHBIX YUPEKJECHUAX U
HEO0OXO0IMMOCTh COOJIIO/IEHUSI PEKUMHBIX TPeOOBAHUM, MCKIIIOYAIOT BO3MOXHOCThH MPOBEACHUS
1a00paTOPHBIX U MPAKTHYECKUX paObOT HA YUeOHBIX 3aHATHUAX 110 IPEIMETY.

C y4yeToM MMeromuXcsi 0COOEHHOCTEN, B COOTBETCTBHH C TPEOOBAaHUSAMU JIEHCTBYIOLIETO
3aKOHOJATEeNbCTBA OOyYEHUE OCYIIECTBISETCS B OYHOM, OYHO-3a0YHOM M 3a04yHOM (popmax B
COOTBETCTBUU C YU€OHBIMHU IJIAHAMU U KaJI€HIaPHO-TEMAaTHYECKUM IJIAHUPOBAHUEM.

CoryacHO JAaHHOW TOYKE 3PEHUs TJABHBIMH IIEJIIMU HM3y4eHMs] IpeameTra «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e hopMupoBaHUE CHCTEMBl XHMHYECKHMX 3HAHMM KaKk Ba)KHEHIIEH COCTaBJsIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIIOYEBBIC IOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U IOHHMMaHUE
CYIIHOCTH JIOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHUE ¢ UCTOpHUEN
UX Pa3BUTHS U CTAHOBJICHUS;

e (OpMUPOBAHHUE U PA3BUTHE MPEACTABICHUI O HAayyHBIX METOJAAX IMO3HAHUS BEIIECTB U
XUMUYECKUX pEaKLUd, HEOOXOAUMBIX Ui NMPUOOPETEHUs YMEHHUH OPUEHTHPOBATHCA B MHpE
BEILECTB U XUMHUYECKUX SIBJICHUH, UMEIOLNIUX MECTO B IPUPOJE, B IPAKTUYECKOM U MIOBCEJHEBHOU
KU3HH;

e Pa3BUTHE YMEHUI U cIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U 00bICHEHHEM
XUMHUYECKOI'0 KCIIEPUMEHTA, COOIIOICHUEM ITPaBUiI 0€3011acHOr0 00pallleHUs C BELECTBAMHU.

Hapsiny ¢ atuM, coneprkaTesbHas XapakTepUCTHKA LEJIEH U 3aad U3y4eHHs NpeaMeTa B
IIPOrpaMMe N0 XMMHUH YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU B
cucreMe cpeaHero oouiero oopazoBanus. CeroHs B NpenojaBaHU XUMHUU B OOJIbILIEH CTEIEHU
OTHa€TCsl MPENOYTEHUE MPAKTHUECKOM KOMIIOHEHTE CO/Iep>KaHusl 00ydeHUsl, OpPUEHTHPOBAHHOM
Ha TOATrOTOBKY BBIITYCKHUKA 0O0I1€00pa30oBaTelbHON OpraHu3alyy, BIAJCHOIIEro He HabopoMm
3HaHu#, a (PYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHMSIMHM aKTHBHOI'O
MIOJIy4EHUS 3HAHUN U IPUMEHEHUS UX B PEAJIbHOM XKU3HU JJIS1 PEIIEHNS MPAKTHYECKUX 3aad.

B cBa3um ¢ oTMM 1npu u3ydeHUH IpenaMera «XHMHS» JOMHMHHPYIOIEE 3HAYCHHE
pUOOPETAIOT TaKKe LENIU U 3a/1a4H, KaK:

azanTanys oOyJaroUIXcs K yCIOBUAM TUHAMUYHO Pa3BUBAOILErOCs MUpa, (GOpMUpOBaHUE
UHTEJUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEJIBHOMY IPUHATUIO TPAaMOTHBIX PEIICHUN B KOHKPETHBIX XM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

¢dopmupoBaHue Yy O0Oy4alOIIMXCS KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PEUIeHUs IpoOiem,
MOMCKA, aHaInW3a M 00paboTKM HMHPOpPMALMK, HEOOXOMUMBIX JUIsI TPUOOPETEHHs OIbITa
JESITEIbHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IO3HAHWU XUMHH, a TAKXKE I OLIEHKH C
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MO3UIIMIA HKOJIOTUYECKOH 0€30TacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSAMU, UCTIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA U aHaIM3a Y4eOHOH M HaydHO-TIOMYJIIPHON WH(POPMAIUK XUMUYECKOTO
COJIepKAHUS;

(dbopmMupoBaHHEe U pa3BUTHE Y 00YUYAIOIINUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHUE y 00YJarOUINXCsl yOKIEHHOCTH B TYMaHUCTUYECKOH HAPaBIEHHOCTH XHUMHUH,
e€ BaXHOW pONM B PEHICHWH TIOOATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOJOTIONH30BAHUS,
TIOTIOJTHEHUSI SHEPreTUYECKUX PECYpCOB W COXPAHEHHUsS TPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeXHOTO OTHOIICHHUS K MPUPOJIE H CBOEMY 3J0POBBIO, a TAKKE IPUOOPETEHHS
OTIBITA MICTIOJIB30BAHUSI TIOMYYEHHBIX 3HAHUHN JUIS TPUHSATHS TPAMOTHBIX PEUICHUN B CHUTYAIHsIX,
CBSI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

Pabovas mporpamMma y4yeOHOTO TIpeaMeTa «XHMHUD) 00ECIIEYHBACT PEaTH3AIHI0 MOTYJIS
«IxoNBbHBIN ypOK» U JOCTH)KEHHE LIl IUIaHHPYEeMBIX pe3ysbTaToB pabodeil mporpammbl
BOCTIMTAHUSL.

B paGoueit mporpamme ydeOHOTO mpemmera «XUMHUsS» MPEICTABICHBI TEMaTUYECKOE
IUIaHUPOBaHUE MO BceM (opMaM OOy4deHHs: OYHOW, OYHOM-3a0YHONW M 3a04HON (opmam.
[ToypouHoe miaHupoBaHUE B COOTBETCTBHH C (hemepaibHOW pabodeil mporpaMmMoi y4eOHOTO
npeaMeTa « XUMHs MOKa3aHO TOJBKO MO0 OYHOU (opMe 00ydeHUsI.

[Toypo4Hoe MmIaHupOBaHUE TIO OYHO-3A0YHON M 3a04YHOM popMaM 0OydeHHSI OTPaKEHO B
KaJIEeHIapHO-TEMaTHYeCKOM [UIAHUPOBAHUM YUUTEIECH-TIPEAMETHUKOB.

OO1ee ynciIO 4acoB, OTBEAEHHBIX A M3y4eHHUS XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmero oOpa3zoBanus pu ouHOM (hopme oOydeHus coctasisier 68 yacos: B 10 kimacce — 34 vaca
(1 wac B Henenmo), B 11 kmacce — 34 gaca (1 yac B HECIIO).

Ha u3ydenne xumuu (6a30BbIi ypOBEHB) Ha YPOBHE CpeaHEro oodmiero obpa3oBaHus B
OYHO-3309HOM (hopMe Bcero OTBOAUTCS 68 4acoB, M3 KOTOPHIX 68 4yacoB - B O4YHOU (opme
(aymuTopno): B 10 ximacce — 34 yaca; B 11 kiacce -34 yaca.

Ha usydenne xumuu (6a30BbIii YpOBEHB) Ha YPOBHE CpeIHEro odmiero oopa3oBaHHs B
3a04HOM (hopMe Bcero OTBOIUTCS 68 4acoB, M3 KOTOPBIX U3 KOTOPBIX 68 4acoB - B OUHOU dopme
(aymuTopno): B 10 ximacce — 34 yaca; B 11 kiacce -34 yaca.

Henenvnass narpyska yudeOHOro mpenMera «XuMHUsS» 1O KilaccaMm MpeCTaBiIeHa
CJIEYIOIIUM KOJIMYECTBOM YaCOB:

¢popma 00yuenusn KosunvecTBo 4acoB B HeeJ110 (04HO/3204HO)
10 kaace 11 kanace
ouHas ¢popma 1 1
OYHO-3a0YHasI 1/0 1/0
¢dopma
3aouyHas popma 1/0 1/0

COJIEPKAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMMUS (ucnonvzosanue eudeomamepuanos).
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TeopeTnyeckne 0CHOBbI OPraHUYECKOl XUMHH

IIpeqmer oOpraHuM4ecko XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE M  3HAYCHHUE
B IIOJIyYEHUH HOBBIX BEILIECTB MU MaTepHalioB. TeopHus CTPOCHUs OpPraHUYECKUX COEAMHEHUN A.
M. byrnepoBa, €€ ocHOBHbIC TOJOXeHUS. CTPyKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
I'omosnorust, u3omepus. XuMHUECKasl CBSI3b B OPraHMYECKUX COEIUHEHUSIX — OJUHApHBIE U
KpaTHbIE CBS3H.

[IpencraBnenne o KIaccUpUKAINKA OPraHUIECKUX BemiecTB. HoMeHKaTypa opraHudecKkux
coeMHEeHu (cucTeMaTndeckas) U TPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX PECTaBUTENEH KJIaCCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUYEHMs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOJIEHWe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELECTB IIPU HAarpeBaHuu (IJIaBJIeHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTHYECKMH psA. MeTraH M 3TaH — NpocTennine
MIPEICTaBUTENHN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKIM 3aMEIICHHS U TOPEHMUS),
HaX0XJeHHE B IPUPOJIE, MOJTYyUEHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHWE, TOMOJIOTHYECKNN psAJ. DTUJIEH U MPONWIEH — IMPOCTEHIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramueH-1,3 m MerunOyramueH-1,3: cTpoeHue, BaXKHEHIINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUHA psA. AIETUICH —
MPOCTEHIIHNIA TTPEACTaBUTEND aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHHE, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJydeHHE U NpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpo8aHus), noayienue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTHueckas  CBs3b  MEXAY  YIVIEBOJOPOJAMH,
MIPUHAUISKAMMH K pa3JIuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKH YIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHbie HEQTSIHbIE Ta3bl.
Hedtb u e€ mpoucxosxaenne. CriocoObl mepepadboTku HeTH: IEPErOHKA, KPEKUHT (TEPMUYECKUM,
KataauTuueckuit), mnuposus. Ilpoaykrtel mnepepaboTku HedTH, HX OpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCIEpPUMEHTAIbHBIE METOJbl M3YUYEHUs] BELIECTB U WX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJl YIIEBOJOPOJOB U TalIOr€HONPOU3BOJHBIX, 3HATh, KAK IPOBOJUTCS MPaKTUUYECKAs
paboTa Mo NoJy4eHHIO STUJICHA U U3YYEHHUIO €0 CBOMCTB.

Pacuérnbie 3aauu.

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 MUCXOJIHBIX BEIIECTB UJIH MPOJIYKTOB PEaAKIIUHN).

Kucnopoaconep:xamme opranndeckue coeiHHEHUs

[IpenenvHble OAHOATOMHBIE CHHMPTHI. METaHOT W 3TAaHON: CTpPOEHHE, (PU3HYECKHe HU
XMUMHUYECKHE CBOWMCTBA (PEakIUU C aKTUBHBIMHU METaJlJIaMH, T'aJJOT€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BoaopoiHble CBSA3M MEKIY MOJIEKYJIaMU CIIUPTOB. J[eficTBHE METaHOa U ATAHOJIA
Ha OpraHM3M Y€JIOBEKa.

MHOroatoMHble CHOUPTHL. ODTWICHTTUKOIb U TJIHMIEPHH: CTpoeHHe, (usznyeckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMU METAJIAMHU, KAUYeCTBEHHAS PEaKIus Ha
MHOTOAaTOMHBIE CHupThl). JleiicTBUe Ha opraHu3M uenoBeka. l[IpuMeHeHHe TiulepuHa U
STUJICHTJIUKOJISL.




@DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3UUECKUE U XUMUYECKHE CBOWCTBA. TOKCHUYHOCTH (heHOoIa.
[Tpumenenue deHomna.

Anpnerunpl M kemoHwvl. DopManblIeTuA, aUETANIBJICTUI: CTPOCHUE, (PU3MUECKUE H
XMMHMUYECKHE CBOWCTBA (PEaKIMM OKHCIEHHS M BOCCTAHOBJICHUS, KAUECTBEHHBIE pEaKLUM),
[IOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TpeEIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAsI U YKCYCHasi KHCIJIOTBI:
CTpoeHHUE, PU3NIECKUE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
TepuUKaANNN), TONXydeHHe u mnpuMeHeHue. CrTeapuHOBass M OJIEMHOBAs KHCIOTHI Kak
MIPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE JENUCTBHE.

Crnoxuble 3pUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. 'MAPOIU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiacCu(pUKalus yriieBoJa0B (MOHO-, TU- U TIoJMcaxapuibl). ['moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoieiicTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. Dotocunres. PpykTo3a Kak H30MEp IIIFOKO3BI.

Kpaxman u nemmronosa kak npupojaHble noaumepbl. CTpoeHre Kpaxmaia U IeJITH0I03bI.
duznyeckne U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpOoJIu3, KaYeCTBEHHAsI PEaKIUsl C HOJ0OM).

DKcIepUMEHTATbHBIE METO/IbI N3YUSHHSI BEIECTB W X MPEBPANICHUI Ha TEOPETHYECKOM
ypoBHE (MCIOJH30BAHHWE BHICOMATEPHAIIOB): MpOBEICHUE, HAOIIOJCHUE | OIHCaHWe
JEMOHCTPAIIMOHHBIX OIIBITOB: TOPEHHUE CITUPTOB, KAYECTBEHHBIE PEAKITUN OJHOATOMHBIX CITHPTOB
(oxucnenue stanona okcuaom meau(Il)), MHOroaToMHBIX CIMPTOB (B3aUMOAEHCTBHE IIMIIEPHHA
¢ ruapokcuom meau(Il)), anpaeruoB (OKUCICHNEe aMMHAYHBIM PacTBOpOM okcua cepedpa(l) u
ruapokcuaoM meau(ll), B3aumoelicTBre Kpaxmaiaa ¢ MOJI0OM), CBOMCTBA pacTBOpa yYKCYCHOM
KHCJIOTBIL.

PacuérHele 3a1aum.

Bbluncnenus mo ypaBHEHUIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM IPOJYKTOB PEaKIMH).

A3oTcoaeprkaliye OpraHn4ecKue CoeAnHEeHMs.

AMMHOKHCIIOTBI Kak aM(pOTEpHbIe OpraHndeckue coeAnHeHus. Gu3nueckue U XUMUYEeCKHUe
CBOMCTBA aMHHOKUCIOT (Ha NpHMepe ITMIMHA). buojornyeckoe 3HaYEHHE AMHUHOKMCIIOT.
IlenTnael.

benku kak npupoaHbIE BBICOKOMOJEKYIsApHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHass CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB: THUIPOJIU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKLIUU HA OEJIKH.

OKcIepUMEHTAIIbHbIE METO/Ibl N3YUEHHsI BEIECTB U UX IPEBPALICHUH Ha TEOPETUYECKOM
ypOBHE: HaONIOJICHHME M OIUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpH
HarpeBaHMH, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMoieKkyIsIpHbIE COeMHEHH

OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEIUHEHHUH: MOHOMEp, IMOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPU3ALUH, CpEeAHsAs MoJIeKylsipHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOIMMEpHU3aLiis U MOJTUKOH ICHC AL,

DKcIepUMEHTaIbHbIE METO/Ibl N3YUEHHsI BELECTB U UX MPEBpALICHUH Ha TEOPETUYECKOM
YPOBHE: O3HAKOMJIEHHE ¢ OO0pa3liaMH MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4JyKOB.

MeXInpeaIMeTHbIE CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBs3eH NMpH M3y4yeHHHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHATHUH, SABJISIOIIUXCS CUCTEMHBIMHU JJIS1 OT/AETBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.




OOmire ecTeCTBEHHO-HAyYHBIC IOHATHUS: SBJICHWE, HAy4HBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIACCH(PHUKALUsA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEHHE,
SKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusznka: Matepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPT€TUUECKUI1 YPOBEHbD,
BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKUE BEIUYMHBI U €JMHULIBI KX
H3MEpPEHUS.

buonorus: knerka, opranmsm, Omocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nuIeBble NPOAYKThI, OCHOBbI PallMOHAIBHOTO MUTAHUS, MOIOILIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MaTepralibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMWUS (ucnonvzosanue sudeomamepuanos).

TeopeTrudeckne 0CHOBbI XMMHHU

XUMHUYECKUN dJIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJEKTPOHHAs 000J0YKa.
DHepreTuyecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, O- amemeHTh. OCOOCHHOCTH
pacrpeiesieHus JIEKTPOHOB M0 OPOHWTAISIM B aToMax SJIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypaIusi aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTteMa XHMHYECKUX dieMeHTOB [l
N. MengeneeBa. CBsi3b NEpUOIUYECKOr0 3akoHa M [lepHoanyeckoil CHUCTEMBI XUMUYECKUX
anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX M CIOKHBIX BEIIECTB
10 TPYIIAaM U NepuoaM. 3Ha4YE€HHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAas
HETIOJISIpHAsl W TIOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBsa3b. BaneHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcIeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BeniectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH MOCTOSIHCTBA COCTaBa
BeliecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKU.

[TonsiTue o nucnepcHbIX cuctemMax. McTHHHbBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBasi 1071
BEIIECTBA B pPacTBOPE.

Kinaccudukanus Heopranmyeckux coequHeHnid. HoMeHkIaTypa HeOpraHM4eCKuX BEIecCTB.
['enernueckas cBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAAICKAIIMX K Pa3JIMYHBIM KJIaccaM.

Xumuueckas peakiusa. Knaccupukaruss XHMHYECKHX PEaKIUid B HEOPraHWYECKON H
OPraHM4YeCcKOM XMMUM. 3aKOH COXpaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPIruU MPU XUMHUUYECKUX PEaKIMIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMuHbIX (akTopoB. OOpaTUMBbIC pEaKIIHMH.
Xumuuyeckoe paBHoBecue. MDAKTOPHI, BIMSIOINIME HA COCTOSHHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunanun Jle [Hlartense.

DnexTponuTHueckas aucconuanus. CunpHble W cialbie 31MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IEJI0OUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIEepUMEHTAIbHBIC METOJbl M3YUYEHHs BEIIECTB M WX MPEBPAICHUH (MCIOJb30BaHUE
BHJIEOMATEPUANIOB): AeMOHCTpanusa Tadbnur «[lepuoanyeckas cucTeMa XUMMHYECKUX AIIEMEHTOB
J. W. MenneneeBa», H3ydeHUE MOJENEH KPUCTAUIMYECKUX PELIETOK, HaOJII0IcHUE
Y OMHCaHue IEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sioKEeHHE MEPOKCHIA BOJOPOIa B
MPUCYTCTBUU  KaTalld3aTopa, OMPENEICHUE Cpeabl pPacTBOPOB BEUIECTB C  IMOMOIIBIO
YHHUBEPCATHHOTO HHJWKATOpPA, PEAKIIMH HOHHOTO OOMEHa), 03HAKOMJICHHE Ha TEOPETUYECKOM




YPOBHE TIPOBEJICHHE IMPAKTUUYECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEAKIIUN».

PacuérHble 3aauu.

Pacuérel 10 ypaBHEHHUSM XUMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUYECKUAE PACUYETHI,
pacuéThl ¢ UCII0JIb30BAHUEM HOHSTHS «MAaccoBast J0JIsl BEIIECTBAY.

Heoprannueckasi xumust

Hemerannel. [lonoxxenne Hemetaisios B [lepruoauueckoii cucteMe XUMUYECKUX 3JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpOCHHS aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHINIMX HEMETaUIOB (TaJOTCHOB, Cephl, a3oTa, (ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)XKHENIIUX HEMETAUIOB U X COCIMHEHUM.

Mertamnel. [lonoxkenue MetaiuioB B llepuoauyeckoil cucteMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHUSI DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Oomue
¢uznueckue cpoiictBa MeTaiioB. CrulaBel METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSHKEHUUN
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAXHEUITUX METAJUIOB (HATpWM, KaJWid, KaJdbllUid, MarHui,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoOb! Noay4eHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB U WX MpeBpallleHUil (KCIoJIb30BaHUE
BHJIEOMATEPUANIOB): M3y4YEHHE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lioB HEMETAJUIOB,
pelleHne SKCIEePUMEHTANbHBIX 3aJad, HaONIoJIeHHe W ONHCAaHHE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHUCTBUE THUIAPOKCHIA ATIOMUHHS C pAacTBOpAMU KHUCIOT U
1esIo4eil, KayeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJUIOB).

PacuérHele 3a1aum.

Pacuérsl macchl BemecTBa min 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B pEaKIIUU BEIIECTB, PaCYETh Macchl (00bEMA, KOTUYECTBA
BEIECTBA) MPOIYKTOB PEaKLH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMHus H )KU3Hb

Ponp xumun B oGecrieueHuu 3KOJOTHYECKOM, SJHEPreTHUYeCKON U MUIEeBON 0e301acHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE O HaydHBIX METOIaX [TO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHLIUIIAX TPOMBIIIJIEHHOTO MOTYYeHUS BaXKHEHIIINX
BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAIOB: BaXKHEHIIWE CTPOUTEIbHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIC yI0OpEHUSI.

XUMHS M 370pPOBbE YEJIOBEKA: IPAaBWJIA HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
rpaBuiia 6e301acHOTro HCIIOJIb30BaHUS [penaparoB OBITOBOIA XUMUU
B IIOBCE/IHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanu3arust MeXIIpeIMETHBIX CBsI3€H MPU M3ydeHUHU OOIIel U HeopraHnueckoi xumun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHIM, TaK
U TIOHSATHUH, SBISIOUMXCS CHUCTEMHBIMHM JUIsl OTHENIBHBIX MPEIMETOB E€CTECTBEHHO-HAy4YHOTO
LHKIIA.

OO1re ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHbIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs], aHAIIH3,
CHUHTE3, KIacCHU(pHUKaAIUs, MEePHUOJUYHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJAEITUPOBaHUE,
U3MEpPEHUE, SABIICHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3O0TOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, (GU3NYECKUE BEIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTh.




buonorus: kierka, opraHusM, 3KocucTeMma, Ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorus: XuMu4ecKast IPOMbBILIUIEHHOCTb, METAJUTYPrusl, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTepuaioB, CEIIbCKOXO03SMCTBEHHOE IMpoun3BOACTBO, nuiicBas MPOMBIIIJICHHOCTD,
(bapMaIIeBTI/I‘-IeCKaFI MMPOMBIIIJIICHHOCTD, IMpoOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuralion, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOTPAMMGBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OEPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COQO ycranaBnuBaer TpeOOBaHHUS K pe3ylbTaTaM OCBOEHUS O0O0ydaroIIUMHUCA
MporpaMM cpenHero oomiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBHM C CHCTEMHO-/IEATENBHOCTHBIM IOJXOJOM B CTPYKTYp€ JIHYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS MPEAMETa « XUMUS» Ha YPOBHE CPEIHET0 00111ero 00pa30BaHus BbIEIEHBI
CJIETYIOIIE COCTABIIAIOIINE:

O0CO3HaHHE OOYYAIOIMMHUCS POCCHMCKON TPa)KAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTb OOY4YarOUIMXCS PYKOBOJACTBOBATHCA B CBOEH JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pazoBaHus;

HaJIMYMe MPAaBOCO3HAHUS HKOJOTHYECKOM KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LEIU H
CTPOMTH )KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE PE3YNIbTAaThl OCBOCHUS IIpeaMeTa « XMMHUS» JOCTUTAlOTCs B €MHCTBE y4eOHOM
U BOCIUTATEIbHON AEATEJBHOCTH B COOTBETCTBUU C I'YMAHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U HJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTU 00YYaIOLINXCS.

JIMuHOCTHBIE pe3yibTaThl OCBOEHHS IpeaMeTa «XUMUS» OTPaKarT c(HOpMUPOBAHHOCTb
OIIbITA [T03HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00yUaIOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCHUTAHMA:

0CO3HaHMs 00YYAIOLUUMKCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAJIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh M NPUHUMAaTh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMSA

LIEHHOCTHOTO OTHOIIEHMsS] K HCTOPUYECKOMY M HAy4yHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUHY;

YBaKEHHsI K TPOLIECCY TBOpPYECTBA B 0OOJACTH TEOPUM M TMPAKTHUECKOTO MPHUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKH €CTh pe3yJbTaT JUIUTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYy/a YUEHBIX U MIPAKTUKOB;
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WHTEpeca W TO03HABATECIBHBIX MOTHBOB B TMOJYYCHHHW U TOCICIYIOMIEM aHaJIM3e
UH(OPMALIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYECKHUMH  SIBICHHSIMH,
U TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TOBEICHWE M TIOCTYIIKH CBOUX TOBApHINCH C TO3UIIHA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHUSsI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUS IIEHHOCTEH 370poBOro M 0Oe30macHoro oOpasza >KU3HU, HEO0OXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOmoieHnsT TpaBuil 0€30MMacCHOTO OOpalleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHVMAHWS TICHHOCTH TIPaBWJI WHIAWBHIYyaTbHOTO ¥ KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUHA W HENPHSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aJKOTOJIS,
HapKOTHUKOB, KYpeHHs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B  Y4eOHO-HCCIICJOBATEILCKON JCSITEITLHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHWW TPAKTUYSCKUX 3aJlad  COIMAILHOM
HaIPaBJICHHOCTH (B paMKax CBOET0 Kiracca, IIKOJIBI);

HMHTEpeca K MPaKTUYECKOMY HM3YyYEHHIO Mpodeccuil pa3lIu4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHAMBUAYAILHON TpaeKTOPUHU 00pa3oBaHus, Oyaylei
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0rHYeCKOro0 BOCIUTAHHUS:

HKOJIOTHYECKHU 11e71ec000pa3HOro OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYHIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHUs TJI00AIbHOTO XapaKTepa HKOJIOTHMUECKUX MpoOsieM, BIUSHUS SKOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOJMMOCTH UCHOJIb30BAaHUS JOCTHKEHUM XUMHH JUIsl pEIICHHUs] BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATUS JCUCTBUN, MPUHOCSIIUX BpEeA OKpYXKarolled MPUPOAHON cpee,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICUCTBUHN U IPEJOTBpAIIATh HUX;

HaJIW4Yus Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYyIbTYphI, OIbBITA
JESITeTbHOCTH  DKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMO(pOoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHHS CHenu(UKH XUMHHM KaK HayKd, OCO3HaHHS €€ poiau B (HOopMHpOBaAHHUH
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEIOCTHOTO MPEACTaBIEHUS 00 OKPYKaIOIIeM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0ON 3HAUMMOCTH XHMHUHU JUIsl COBPEMEHHON UMBUIHM3AIUU: B €€
T'YMaHUCTUYECKOW HAIMPaBICHHOCTH M BAKHOW POJHM B CO3JaHUU HOBOW 0aszbl MaTepuUaIbHOU
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KYJIBTYPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
JHEPreTHYECKON, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHEI,
00eCrevYeHn: YCIOBHIA YCIEITHOTO TPY/Aa U IKOJOTHIECKH KOM(MOPTHOM KU3HU KAXKJOTO YIIeHA
0O0IIIECTBA;

GCTCCTBGHHO-HaquOﬁ IrpaMOTHOCTH: IIOHUMAaHUA CYIIHOCTHU  MCTOJOB IIO3HAaHUA,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYyKax, CHOCO6HOCTI/I HCIIOJIB30BATh IMOJIYyYaCMbIC 3HAHUA JIA
aHaJi3a U OOBACHEHUS SIBICHUHM OKPYXAIOUIEr0 MHUpPa M IPOUCXOASIIMX B HEM H3MEHEHUH,
YMCHUA OCIIaTh 000CHOBAaHHBIE 3aKJIFOYEHUS HA OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIINXCA JaHHBIX
C TICIIBIO MTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JUIsI PEIICHUs MPoOIeM
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM NeITSILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO W CaMOOOpPA30BaHUIO, K
AKTUBHOMY IIOJIYUCHHUIO HOBBIX 3HaHUHA II0 XHMHUH B COOTBETCTBHU C JKA3HEHHBIMU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOCHHOCTSM TpPy/ia B Pa3IUYHbIX cepax mpoPecCHOHATHLHON AeSITETLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4eOHOTo mpeameTra «XUMHUS» Ha YpPOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUYaIOUIUXCS MEXAUCHUTIIMHAPHBIE
(MexTmpeAMeTHbIE) 00IeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HaOII0AeHHEe, U3MEPEHUE, SIKCIIEPUMEHT U IPYTHE);

yHHUBEpCalIbHbIE  y4eOHbIE necTBus (mo3HaBaTesbHbIE, KOMMYHUKaTHBHbBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIIOCOOHOCTh ~ OOY4YAaIOIIMXCS ~ HCIIOJb30BaThb  OCBOEHHBIE  MEXKJIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMmeTHble pe3ylbTaTbhl OTPAXKAIOT OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUAMU.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMH

1) 6a3oBble Jornveckue AecTBUSL:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UPOBAaTh MpPOOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNATh IENU JACITCIIBHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HUX JAOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIIOJIb30BaTh IMPU OCBOCHUM 3HAHMHM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH U YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKAIIMH BEIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTUBHBIE, IeTYKTUBHBIE, TIO AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMAaTPUBAEMBIX SBICHHSIX, (POPMYIHPOBATH BBIBOJIBI U
3aKII0UCHHUS,

MPUMEHATHh B TpOIECCEe MO3HAHMS, UCTIOIb3YeMble B XMMHUH CUMBOJIMUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENbHBIX U IPAKTUYECKUX 3a4a4, IPUMEHSITh Ha3BaHHbIE MOJIETIbHBIE PECTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U XMMUYECKUX PEaKIIUH.
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2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIHA;

dopmynupoBaTh WENIM W 33ha4d  HMCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSITENIHHOTO IUIAHUPOBAHHUS M TPOBEACHUS YYCHHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh O0OOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIECAOBATEIbCKOW M MPOEKTHON JESTEIBHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB IMIO3HAHMUSI.

3) pab6ora ¢ nunopmanmeii:

OpUEHTHUPOBAThCSI B  PA3JIMYHBIX HMCTOYHWUKAX WHPOpManuu (HAYYHO-TIOMYJsIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUIHBIX BUI0B U (OPM MPEACTABICHUS, KPUTUIECKU OT[CHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3amMpochl W TPUMEHSTH Pa3IMIHBIE METOJBI TNPH TIOUCKE W OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOpETaTh OMBIT WCHOJIB30BAHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH M
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy IpelcTaBieHUs] WH(GOPMALUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpeAcTBa NpuU padoTe ¢ XUMHYECKOH
nHpopMalnuel: NPUMEHATh MEXINpeaMeTHble (pu3nueckue MW MaTeMaTHYeCKHE) 3HaKH H
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATTISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3alaBaTh ~ BONPOCHI IO  CYIIECTBY OOCyXJaeMOW TeMbl B XOJAe JHaliora
W/WIM TUCKYCCHUHU, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOU MPEUIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS TPE/UI0KEHHON 3a1a4;

BBICTYNaTh C Ipe3eHTalMel pe3ylbTaTOB IO3HABATENBHOM NESATENbHOCTH, MOTYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU  BBIMOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzamuu y4eOHOT0 MpoeKTa u dbopmynrpoBaTh BBIBO/IBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIIEIOBAHU MMyTEM COTIIACOBAHMUS MO3UIIUN B X0OI€ OOCYKICHUS
1 oOMeHa MHEHHSIMH.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IMO3HABATEIBHYIO NESATEIBHOCTD,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMblii aJITOPUTM JIEHCTBUI NpPU BBINOJHEHUH Y4YEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosiee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIyUYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH /1€ TEIHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOEHHS Kypca «Opranuyeckast XUMUS» OTPaxaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUNA O XUMHUUECKOW COCTABJISIOIIEH €CTeCTBEHHO-HAYUYHOM
KapTUHBI MHUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UIl pelLIeHUs
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MPAKTUYECKUX 337a4 M HKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAIOIINE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpami€éHHasi), MOJIb, MOJISIpHAs Macca, MOJSIpHBIH 00BEM,  YIJIEpOIHBIA  CKEJeT,
GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHEHNS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPraHUIECKUX
BemectB A. M. byrepoBa, 3akOH COXpaHEHHs MAacChl BEUIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHYECKHE CBEJICHUS O CBOMCTBAX,
CoCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH MesITeTbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATHI, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIINE TIOHATHS TPH ONTMCAHUH COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XHUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHYECKUX PEAKIMHA, W3TOTABIMBATh MOJIEIN MOJIEKYJ OPTaHWYECKUX BEIIECCTB
TUTSL WIDTFOCTPAIMY UX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHI yCTAHABJIMBAThH MPUHAUICKHOCTh H3YUYEHHBIX OPraHHMYECKHX
BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K OINpPEeNeN€HHOMY KJacCy/Tpylre COeInHEHHHA
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhe COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHus 1Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHJICH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (PeHod, (QopManbIeruj, aneTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTeapuHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI ONPENCNATh BUIbl XUMHUYECKOW CBS3M B OPraHHUYECKUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHHMsI MPUMEHSTH IOJIOKEHUS TEOPUM CTPOCHUS OPraHUYEeCcKHX
BemecTB A. M. bytiepoBa [1si 00bsCHEHUsI 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTpOCHUE, (UIUYECKUE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMYHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIULIEPUH, (EHOJI, alleTalbAerul, MypaBbiHas U YKCyCHas
KHUCIIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIHUX XUMHUYECKUX pEakUui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO  ChIPhS
(HedTh, MpUPOIHBIN Ta3, Yrosb), CHOCOOBI MX MHEPepabOTKH M MPAKTHUECKOEe NpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WITU MTPOAYKTA PEAKLIUH 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 HCXOJTHBIX BEIIIECTB
WIN IPOAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHUHN BIIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUSA, HCIOJIB3YEMbIX B XHMUU TP M3YYCHHHM BEIIECTB U XUMHUYECKUX SIBICHHUN
(HabmroieHne, W3MEpeHHe, OKCIEPUMEHT, MOJEIHPOBAHMUE), HCHOJIb30BATh CHCTEMHbBIE

14



XUMUYECKUE 3HAHUS ISl IPUHSTHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUIa MOJB30BAHUS XUMUYECKOW MOCYION H
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IJIAHHUPOBATh W KaK BBITIOJNHATH XUMUYCCKHI IKCIIEPUMEHT
(mpeBpalleHusl OpPraHuYecKX BELIECTB NPU HAarpeBaHUM, MOJYUYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOWCTB, Ka4Y€CTBEHHBIE PEAKIINU OPTAHNIECKUX BEILIECTB, ACHATYpAIlHsI OCITKOB IPU HAarPEBaHHH,
[[BETHBIE PEAKIINU OCITKOB) B COOTBETCTBUU C IIPABMUIIAMHU TEXHUKHU O€30M1aCHOCTH IPU 00paIieHu
C BEILIECTBAaMHU U JIAOOPATOPHBIM OOOPYAOBAHMEM, MPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
SKCTIEpUMEHTa B (OpME 3aluch YpaBHEHUH COOTBETCTBYIOIIMX pEeaKIUid W (OPMYINPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHAJIM3MPOBATh XUMHUYECKYIO HH(MOpMaIuio,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOUHUKOB (CpeCTBA MaccoBOM MHpopMaluu, HTEpHET U IpyTrux);

cOpPMHUPOBAHHOCTh YMEHUH COOMIOaTh MpaBHJIa HKOJOTMYECKH 1€1eco00pa3Horo
MOBEACHHUS B OBITY U TPYIOBOH JEATEIBbHOCTH B LEISX COXPAHEHUS CBOErO 3/I0pOBbA U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeeNIEHHBIX OpPraHUYECKUX BellecTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTs Ha
npuMepax crnocoObl YMEHBIIEHHs] M MPEJOTBPAIICHUS UX BPEIHOTO BO3JECHCTBUS Ha OpraHU3M
YEJI0BEKa.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHHUA Kypca «O01m1as 1 HeopraHuueckas XMMHUsD OTpa)KaroT:

c(hOopMUPOBAHHOCTD MPEACTABJICHHI: 0 XUMUYECKON COCTABJISIFOIICH €CTeCTBEHHO-HAYTHOU
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUM SIBJICHUNU MPUPOJIbI, B (POPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelieHus
MPAKTUYECKUX 3a/a4 M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOM XUMHUYECKHX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIMOJIAraroIIne
MOHATHS (XMMUYECKHIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAsg, MeTaJuIn4yeckas, BOJOPO/HAs),
KpUCTAJUIMYECKasi  peIIETKa, TUIIBl XWMHYECKMX  PEakUHi, pacTBOpP, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCThH
XMUMHUYECKOHN peakliy, XUMHUYECKOe pPaBHOBECHUE); TECOPUU U 3aKOHBI (TEOPHUSI ANEKTPOIUTUIECKON
aucconuanuu, nepuoandeckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB,
3aKOH COXpPaHEHUs M MPEBpAIICHUS DHEPTUU MPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKAIME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUU, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U O€30TacHOM HCIIOIb30BAHUH BAXKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATUHN, YCTAaHABJIUBATD
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILCHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTABJICHHUS
dbopMyn BeIIECTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbIi ras,
VIIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
Jpyrue);

c(hOpPMUPOBAHHOCTh YMEHUH OTIPEIENATh BAIGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEMHEHUSAX PA3IMYHOIO COCTaBa, BUJI XUMUUYECKON CBSI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJTn4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, THUI KPUCTALUTUYECKONW PEMIETKH KOHKPETHOTO
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BEILIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COECTUHEHU;

c(OPMHUPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAUICKHOCTh HEOPTaHMYECKHX BEIIECTB
10 MX COCTaBY K OINpEaeNEHHOMY KIIAacCy/TpyIe COeTUHEHUH (MPOCThIEe BEIIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/Ibl, OCHOBAHUS, KHCIOTHI, aM(pOTEPHBIE THAPOKCHIBI, COJIN);

Cc(OPMHUPOBAHHOCTh ~YMEHUH  PACKpPBIBATh CMBICT  TMepHOAMYecKoro 3akoHa  Jl.
W. MenzneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYyHKUINU;

COPMHPOBAHHOCTh ~YMEHHH  XapaKTE€PHU30BaTh  O3JEKTPOHHOE CTPOCHHE  aTOMOB
XMUMHMUYECKUX 31eMeHTOB 1—4 nepuonos [leproauueckoil cUCTeMbl XMMHYECKUX 3J1€MEHTOB /[l.
W. MenpaeneeBa, UCHONb3ys HOHATHA «S-, P-, O-3J€KTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUN M0 NepuojaM W rpynmnaMm l[leproanmyeckoil CHCTEMbI XMMHUYECKUX 3JeMEHTOB [l
U. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) O0IINE XUMUUECKUE CBOICTBA
HEOPraHMYECKHUX BEIECTB Pa3JIMYHBIX KIIACCOB, MOJATBEP)KJATh CYIIECTBOBAHHWE N'€HETHYECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIeCTBAMU C IIOMOIIbI0 YpaBHEHUH COOTBETCTBYIOILIHUX
XUMHUYECKUX PEAKIINH;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XWMUYECKHE PEAKIMU IO Pa3IHYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTETNEeHe OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKlIMM, yIacTHUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUN COCTABIIATh YPAaBHEHMSI PEaKI[Uil pa3IMuHbIX THIIOB, MOJHbIE U
COKpAaIEHHbIE YpAaBHEHHUs peakUuil MOHHOTO OOMEHa, YUMThIBas YCJIOBHUS, MPH KOTOPBIX ITH
peakuuu UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUHN KaK MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIECTB, pPACINO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPAaX HEOPTAaHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca STUX PeaKIMii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peakluu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIIHero Bo3aeiicTBus (npuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUECKUE MTPOLIECCHI, JIeKAIIHe B OCHOBE
MIPOMBIIIJICHHOTO TOJIY4Y€HUS CEpHOM KHUCIOTHl, aMMHaka, a Takke CHOpPMHUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS C HUCHOJIb30BAHUEM TMOHSITHS
«MaccoBasi 0N BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUI Ta30B MPU XUMHUYECKUX
peaxusax, Macchl BellecTBa Wik 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIUHU BEIECTB, TEIUIOBOTO 3 (deKTa peakliui Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWIIa MOJIb30BAHHUS XMMUYECKOH Mocynoi u
na00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIleHUs ¢ BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI MOHUMATh KakK IUJIAHUPOBATh U BBHITIOJNHATH XUMHUYECKHA
HKCTIEPUMEHT (pa3jioKeHUE MEepPOKCHAa BOJOPOJa B NMPHUCYTCTBUHU KaTalau3aTropa, ONpejeieHue
Cpelbpl PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAJIBHOIO HWHIMKATOPA, BIHUSIHHUE DPA3IAYHBIX
(akTOpPOB Ha CKOPOCTh XUMHUECKOM peakify, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbBIE PEaKLIuU
Ha cynb(haT-, KapOOHAT- ¥ XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS, pellIeHNe SKCIEPUMEHTAIbHBIX
3amau mo Temam «Mertamib»y u «Hemeramnel») B COOTBETCTBHM C TMPABUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yabTaThl XUMHUYECKOTO OJKCIEpHUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOPMyYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(POpPMAIHIO,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKalUU, IHTepHET 1 1pyrux);

c(OPMHUPOBAHHOCTh yMEHHH COOMIONATh TMpaBWia SKOJOTUYECKH IEIeCO00pa3HOro
MOBEJICHUsT B OBITY W TPYJOBOH JEATEIFHOCTH B IEJISAX COXPAHEHUS CBOETO 370POBbI M
OKpYXKaIOILel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [1JIK, nmoscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHHU U NIPEJOTBPALLECHUS UX BPEIHOTO BO3IACHCTBUS HA OPraHU3M YeJIOBEKA.
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TEMATHYECKOE INIAHUPOBAHME 110 OYHOM, OYHO-3A0YHOM, 3AOYHOH ®OPMAM OBYUYEHMUS

10 KJIACC
Ne HanmenoBanue pasaesnoB U TeEM IpOrpamMMBbl Kousmmuectso OnexrponHsie ((POBEIE)
/1 4acoB 00pa3zoBaTebHBIEC PECYPCHI
Bcero
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOi XUMHHU
11 [Ipeamer opranndeckoi XuMuu. Teopust CTpOEHUST OPraHUYECKHUX 3
coenuHenuit A. M. byrieposa

Wroro mo pazueny 3

Pa3nes 2. YriaeBoaopoabl

2.1 [IpenenbHbIe yraeBOIOPOABl — aJTKaHbI 2

2.2 HenpenenbHble yrieBoI0po/ibl: aJIKEHbI, AJIKaUEHbI, aJIKMHbI 6

2.3 ApoMaTHYECKHE YTIE€BO0POIbI 2

2.4 [IpupoaHbIe HCTOYHHUKH YTIIE€BOJIOPOJIOB U UX NepepaboTKa 3

Wroro mo pazueny 13

Pasznea 3. Kucaopoaconepsxamme oprannyeckue coeIuHeHus

3.1 Cruptbl. DeHon 3

3.2 Anwaerunbl. KapbonoBbie kucnotsl. ClioskHbIC dUPHI 7

3.3 VYriaeBoasl 3

Wroro o pazgeny 13

Pasznesn 4. A3oTcoaeprkaiye oprainyecKkue coeIuHeHus

4.1 | Amunpl. AmunoxucioTsl. benku 3

Hroro no pazzneny 3

Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1 | Ilnactmaccel. Kayuykn. Bonokna 2

Wroro no pazneny 2

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

11 KJIACC
Ne HaumeHoBaHue pa3/ienoB ¥ TeM POrpaMMbl KonnyectBo OnexkTpoHHble (LU(POBLIE)
n/n 4acoB o0Opa3oBaresibHbIE PECYPChI
Bcero

Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHH

18




11 Crpoenune atoMoB. Ilepnoanueckuii 3akoH u Ilepuonnyeckas cucrema 3
xuMmudeckux sneMmeHToB J[. . Menieneera

1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEIIECTB 4
1.3 | XumMuyeckne peakiuuu 6
Wroro mno pazueny 13

Pasnen 2. Heopranuyeckas xumusi

2.1 | Merauisl 6
2.2 | Hemeramibt 9
2.3 | CBs3b HEOPraHWYECKUX U OPTAHUIECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3nes 3. Xumus u ;Ku3Hb

3.1 | Xumus u xu3sb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

ITOYPOYHOE IINTAHUPOBAHMUE B o4Hoii popme
10 KITACC

KoanuectBO

Nen/m | Tema ypoka 4acoB
Bcero

Hpez[MeT OpFaHHqCCKOﬁ XHMHH, eé BO3HHMKHOBCHHEC, pa3BUTHUEC U 3HAUYCHUC

Teopus ctpoenust opranndeckux coequHennii A. M. byTiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHUu4CCKUX BCHICCTB. HOMGHKJ'IaTypa (CI/ICTeMaTI/I‘ICCKaH) 1 TPUBHUAJIbHBIC
Ha3BaAHUA OPIraHNMYCCKHUX BCIICCTB

AlnKaHBI: cOCTaB U CTPOCHHC, TOMOJIOTUYECKHUI pan

MertaH u 3TaH — HpOCTGﬁHIHG MMPpCACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUC, CBOMCTBaA

OTUJeH U IMPOIMUJICH — HpOCTCﬁHIHG MPpCACTAaBUTCIIN AJIKCHOB

o N~ W (N[
R RrR(Rr R P (R

[Ipaktuyeckas padora Ne 1. «[lonyyeHue 3TUIeHa U U3yYEHUE €T0 CBOMCTBY»
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9 Ankamuensl. byranuen-1,3 u metmiiOyranuen-1,3. IlogydueHre CHHTETUYECKOTO KayqyKa M pe3UHbBI 1
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUSI, TOMOJIOTUYECKUN PSAl. ALIETUIICH — MPOCTEHUIIHI IPEICTaBUTEINb 1
QIKWHOB
11 Brluncienus o ypaBHEHUIO XUMHYECKOW pEaKIMH 1
12 ApeHbI: 6eH30J1 ¥ TOTyoJl. TOKCHYHOCTh apEHOB 1
13 ['eneTrueckasi CBsi3b YIJI€BOIOPOJIOB, IPUHAIICKAINX K PA3IMYHBIM KJIACCaM 1
14 [TpupoaHbIe HICTOYHHUKH YTIICBOIOPOIOB: MPUPOIHBIN ra3 U MOMYTHBIC HEPTIHBIC Ta3bl, HEPTH M MPOTYKTHI €& 1
nepepadoTKu
15 [TpupoaHbIe HICTOYHHUKH YTIICBOJIOPOIOB: MPUPOIHBIN ra3 U MOMYTHBIC HEPTIHBIC Ta3bl, HEPTH U MPOTYKTHI €€ 1
nepepaboTKu
16 KonTtponpHas padoTa no pasaeny «YTiaeBoa0pOIbDy 1
17 [IpenenpHBIC 0THOATOMHBIC CITUPTHI: METAHOJ U ATaHOJ. Bogopo Has CBA3b 1
18 MHOTOATOMHBIE CITUPTHI: ATHIICHTIIUKOJIb U TIUIEPUH 1
19 @DeHOo: CTPOEHHE MOJIEKYJIbI, PU3NYECKHEe U XUMHUUECKHE CBONCTBA, TPUMEHEHHE 1
20 Anpaerunpl: GOpMaNbACTH U alleTAIbICTHA. ATIETOH 1
21 OHOOCHOBHBIC TIPEACIbHBIC KAPOOHOBBIE KHCIOTHI: MyPaBbHUHAS U YKCYCHAs 1
22 [TpakTuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM KUCITOTHDY 1
23 CteapuHOBas U OJICMHOBAs! KUCIIOTHI, KaK MPEICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT 1
24 Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIee JeiCTBHE 1
25 CrnoxHbIe 3()UPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. | HIPOIN3 CIOKHBIX 3(PHpoB 1
26 JKupbl: ruiponns, NpuMEeHEeHHe, OUOJIOTHYECKask POJIb )KUPOB 1
27 YrneBojpl: coctaB, kKiaccudukaius. BaxkHeilue npeacTaBuTeNn: riaoko3a, GpyKTos3a, caxaposa 1
28 Kpaxman u niemnoso3a Kak MpupoIHbIC MTOJTUMEPHI 1
29 KonTtponsnas pabora no pazaeny «Kucnopoacoaepskaiiye opraHn4eckie CoeIMHEHUs 1
30 AMUHBI: METUJIAMUH U aHUJINH 1
31 AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHS, UX Onosiornyeckoe 3HaueHue. [lentuap 1
32 benku kak mpupogHbIe BEICOKOMOJIEKYIISIPHBIE COSTMHEHUS 1
33 OcCHOBHBIE IOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COETMHEHUIN 1
34 OcHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coerHeHui. [InacTMacchl, Kaydykd, BOJIOKHA 1
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KVIACC

KoauuecTBO
Jrj;-)n Tema ypoka YACOB
Bcero

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIis aTOMOB 1
[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3nemMeHToB . 1. MenaeneeBa, ux cBs3b ¢ 1
COBPEMEHHOM TEOPHUEN CTPOEHHUSI ATOMOB

3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCAMHEHH 10 TpyImnaM U MepruoiaM. JHAYCHUE 1
MEPUOIMYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX 31eMeHTOB [[.M. MenpeneeBa B pa3BUTHH HAYKU

4 CrpoeHue BeniecTBa. XUMUYecKasl CBsI3b, €€ BUJIbl; MEXaHU3Mbl 00pa30BaHUs KOBAaJEHTHOM cBsi3U. BomopoaHast cBs3b 1

5 BanenTHoCTh. DneKTpoOoTpUIIATETLHOCTh. CTENEHb OKUCIECHHS. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 1
CTPOEHUS

6 [TonsTue o gucnepcHeIXx cucteMax. ICTUHHBIE U KOJUIOMAHBIE pacTBOPbl. MaccoBasi 0JIsl BEIECTBA B PaCTBOPE 1

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COeTMHEHNM. [ eHeTHYecKast CBsI3b HEOPTaHUYECKUX BEIIECTB, 1
Pa3IMYHBIX KJIACCOB

8 Knaccudukanus XuMu4ecKuX peakiiuii B HEOPraHMUECKOM U OPTaHWYECKO XMMHUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 1
3aKOH COXPaHEHHUs U MPEBPAICHUS SHEPTUM MPU XUMUYECKUX PEAKITUAX

9 Ckopocts peakuun. OOpaTuMbIe peakiii. XHMHYECKOE PABHOBECHE 1

10 [TpakTrueckas padota Ne 1. «BiustHue pa3auvHbIX PaKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIIHI 1

11 DnekrponuTHieckas aucconnanus. [lonstre o Bogopoanom nokasarene (pH) pactBopa. Peakiiuu nonHoro oomMeHa. 1
['uaposin3 opraHMYecKUX U HEOPraHUYECKUX BEIIECTB

12 OKHCIIUTETLHO-BOCCTAaHOBUTENbHBIC peakiny. [ToHsATHE 00 JEKTPOIIM3E pacIIaBOB U PACTBOPOB COJICH 1

13 KonTpombHas pabota no pazaeny «TeopeTnueckue OCHOBbI XUMHUI) 1

14 Mertaibl, ux nojoxxenue B [lepuoaudeckoit cucreme xumuueckux dyeMeHToB JI. . MenpaeneeBa u 0COOCHHOCTH 1
cTpoeHus aromoB. O0mue u3ndeckue CBOMCTBa METAIIOB

15 CruiaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN Psil HAPSHKEHUN METAJIJIOB 1

16 XUMHUYECKHE CBOMCTBA BAKHEHIINX METAIUIOB (HATPHU, KM, KaNbIM, MAarHUNA, JIFOMUHHNA) U UX COSTMHEHHIHA 1
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17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUI 1
18 XUMHUYECKHE CBOMCTBA IUHKA, JKEJIe3a U NX COCIMHCHUMN 1
19 [Tpaktuyeckas padora Ne 2. "Pemenne sKCriepuMEHTAIBHBIX 33/1a4 10 TeMe «MeTayuib" 1
20 Hemeramel, ux nmonoxxenne B [leproandeckoit cucreMe xummuueckux nemenToB [1. M. MenneneeBa u 0COOCHHOCTH 1
CTPOEHUS aTOMOB
21 dusnyecKre CBOMCTBA HEMETAIOB. AJUIOTPOIIHS HEMETAIIOB (Ha MpUMepe KUCIIOPOa, cephl, hocdopa u yrieposa) 1
22 XUMHYECKHE CBOWCTBA TAJIOTEHOB, CEPBI U UX COCTMHEHHM 1
23 XUMHUYECKHE CBOMCTBA a30Ta, pochopa v X COCTMHEHUI 1
24 XHWMHUYECKUE CBOMCTBA YIJIepoJa, KPEMHUS U UX COCMHEHUN 1
25 [IprumeHeHne BaXXHENIIINX HEMETAJUIOB U UX COCTMHEHUI 1
26 O60061enHue u CHCTEMATH3aIHA 3HaHMH 10 TeMe «HeMeramsly. BeraucieHus o ypaBHCHHSIM XUMUYECKHX PEAKIHHA 1 1
TEPMOXUMHUYECCKHIE PACUETHI
27 [TpakTrueckas pabota Ne 3. «Pemenne skciepuMeHTAIbHBIX 3a1a4 1o Teme "HemeTammsr'"» 1
28 KonTtponbHas padoTa no teMam «Metab» u «Hemeramibny 1
29 Heopraanueckue u opranndeckie KucaoTsl. Heopranndeckne  opraHudecKue OCHOBAHUS 1
30 AmboTepHbIe HEOpraHMYeCKHe U OpraHnyeckue coequHeHus. ['eHeTnyeckas cBsi3b HEOPraHMUYECKUX U OPraHUYeCKUX 1
BEIIECTB
31 Ponp xumun B oGecrieueHuu 3KOJ0THUECKON, JHEPreTUYECKOM 1 MUIIEBON 0€30MacCHOCTH, PAa3BUTHH METUIMHBI 1
32 [IpencraBienust 00 OOMMX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOJYYEeHUs BaXKHEUIITNX BEIIECTB 1
33 UenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1
34 XHUMHS ¥ 3J0POBbE YCIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUYEBHBIE MATEPUAJBI U151 YYEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemenne»
» Xumus, 11 kmace/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemenne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1.0.C.I'abpuensn, ['.I'.JIsicoBa «Xumust Metoauueckoe mocooue — 0a30Bbiit ypoBeHb» - M.: JIpodha
2022 ron.
2. O.C.T'abpuensiH, N.I'.OctpoymoB, «O011as XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11 kmace» — M.:
Hpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.Bepeskun, A.A.YmrakoBa «Xumus 11 xinacc: KoHTponsHBIE 1 IPOBEPOYHBIE
paboThl k yueOHuKy». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kinacc: HacroiabHast KHUra ISl YIUTEIIS.
Yacts 1 — M.: [poda, 2019 rogx.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I".Beenenckas «Xumus 11 xiacc: HacTonbHas KHUTA 7151 YIUTENS.
Yacts 2 — M.: [poda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agauu 1o XUMHUM U CIIOCOOBI UX pemieHus» - M.:
«dpodar, 2021rom.
7. B.I'. JleancoBa «Xumus 11 xnacc moypounsie ruransl 1o yaeoauky O.C.['abpuensaa, I'.I".JIpicoBoi» -
Bonrorpamy Yuutens 2018roxm.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectol mo xumun 11 ximacey», - M.: Ox3amen, 2019r.
9. 9. O.C.I'abpuensn, N.I'.octpoymoB «XuMuueckuii 3KkcrepuMeHT B 1ikose 11 kimace»; - M.: [lpoda. —
2019 rop.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.chemnet.ru I'azera «XuMUs» U calT JUIS yIUTENS «S1 HIy HA YPOK XUMHUI
http://him.1september.ru Enunas xomrekmus LIOP: IIpenMerHast KOUTSKIHS «XHMUSD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIE IKCIICPUMEHTBI: XUMHSL.
Komneknus Poccuiickoro o01eo0pa3oBaTeIbHOrO opTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast ouMInaga MKOIbHUKOB 110 XHMHH
http://chem.rusolymp.ru Opranndeckass XuUMHAs: SIEKTPOHHBIA YIeOHUK IS CPETHEN TIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH: IIEKTPOHHBINA yueOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJICIK: XAMHS

http://www.chemistry.ru JluctaHionHast OMHMITAAIA 10 XUMHUH: TEIEKOMMYHUKAITHOHHBIN
00pa3oBaTEeNbHEII MPOEKT
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