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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 0O XUMHUM Ha YPOBHE CpEeAHEro o01ero oOpa3oBaHUd
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepaabHOl 00pa3oBaTEIBPHOM MPOTPaMMBbI CpeaHEro o0OImero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yueOHOTO
npeaMera «XuMus» B 00pa3oBaTeIbHbIX opraHu3anusax Poccuiickoit @enepanuu,
peann3yIonMX OCHOBHBIE 00pa30oBaTeNbHbIC MPOTPAaMMbl, U OCHOBHBIX MOJIOKCHHIA
«Crparerum passutus Bociuranus B Poccuiickonn @enepanuu Ha nepuon 1o 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0OB K pa3paboOTKe MporpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
KoHuentyanbHble 1mojoxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs W TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, [oJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYKUT 3aBepUIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
U MpUPOJIHON cpene. Peannsyercss xumuyeckoe oOpa3oBaHHe OOydaroUIUXcs Ha
YPOBHE CpeiHero o011ero oopa3oBaHus CpeCTBAMH YUEOHOT0 ITpeiMeTa « XUMUS»,
COZIEp’KaHHE M IOCTPOECHHE KOTOPOrO OMNpPEAENICHbl B IMPOrpaMMe MO XHMHUHU C
y4€TOM creuu@uKd HayKM XHMHH, €€ 3HA4eHHs B IO3HAHMM NPUPOJABI U B
MaTepHaIbHOW KU3HHU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEJEH U MPUHLIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbl CpEIHEro oOIIero
obOpasoBanus B Poccutickoit denepanmm.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJIa/1 B (GOPMUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, B
CO3/l1aHUE 1IEJIOCTHOTO MpPEACTaBIEHUS 00 OKPY’KAloLUIeM MHpE KaK O €IWHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (hopMHpYyeTcs B XMMUU HAa OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU PUMEHEHHS.
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TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAYKaMH, XHUMUS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla ¥ KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HAa pElICHHe
rI00aIbHBIX NPOOJEM YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C 0OmMMH TENAMH W TPUHIUIAMU CPETHETO OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
M3YUYCHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIECKYJIHTYPHYIO TMOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYI0 MM Ui BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJLKCHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBIISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHWM MO0 HEOPTraHWYECKON XMMHUU (C BKIIOUEHHWEM 3HAHUHN U3 00Iel XUMUHU) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOro00pasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuWYecKas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0Ja K U3Yy4YeHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpPraHMYECKOH XHUMHHU BEIIECTBa
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIIEKTPOHHBIX
MPEICTaBIICHU O CTPOEHUH BenlecTB. CBeJieHus1 00 U3ydaeMbIX B Kypce BEIeCTBaX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CJIOKHBIX OMOJOTHMYECKUA aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUHM  TOJYYalT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHbBIE
MIPEICTABIICHUS O XUMUYECKON CBS3H, KIACCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioM 3peHHss B TmpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUECKH MaTtepruadl | (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHumueckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3ULUH,
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riIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMM STOro 3akoHa — OT
0000111at0111eH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

EnwnHas cucreMa 3HaHWWA O BaXKHEHIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMCHCHHH, a TAK)KE O XHMHUYECKHX PEAKIHIX, UX CYINTHOCTH H
3aKOHOMEPHOCTAX NPOTEKAHUS H0oNoJHsIeTca B Kypcax 10 u 11 knaccoB anementamu
CoJlep KaHMs, UMEIOIIMMH KYJbTYPOJOTUYECKUM M TPUKIAJTHON XapakTep. ITU
3HAHMS CIOCOOCTBYIOT TMOHMMAHHWIO B3aMMOCBSI3M XMMUU C JAPYTHMHU HayKaMmw,
PacKphIBAIOT €€ POJIb B TO3HABATEIHLHON M MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHMIO YBKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TCOPUH
Y TIPAKTUICCKUX MPUIIOKCHU XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICITUBATH UHPOPMALIUIO U IPUMEHSATD €€ JJIsl TIOTIOJTHEHUS 3HAHUH,
pELICHHS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIbHBIX HUCCIIE0BATEIbCKUX 3a1a4. B
IIEJIOM COJIEp’)KaHue YYeOHOTro mpeaMmeTa «XUMUS» JTAHHOTO YPOBHS H3YUYCHUS
OpPUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYUAFOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUIsl TIOHUMaHusl (PuIocopCKUX UACH, TaKuX Kak: MaTepHallbHOE €JIMHCTBO
HEOPTraHWYECKOTO U OPraHUYEeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOSHHEM, II03HABAEMOCTH TPUPOIHBIX SBJICHUHA My TEM SKCITIEPUMEHTA
W PpCEIICHUS TPOTHBOPEYMH MEXKIy HOBBIMH (DaKTaMHU M TEOPETHUYCCKUMHU
MPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUU B PEIICHUU DKOJIOTHYCCKUX MPo0ieMm, a
TakKe Mpo0JIeM cOepeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEepPHAJIOB.

B nmnnane pemieHus 3aad  BOCIUTAHUS, Pa3BUTHS M COLUAIU3ALMU
OOyJaroIuXcs TPHHITHIC MPOTPAMMON IO XUMHHU TOJXOIBI K OIPEACICHUIO
COIEpKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeAyCMAaTpUBAIOT (QopMUpOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIONINX 0a30BO€ 3HAUCHUE ISl PA3IMUHBIX
BUJIOB JIEITENILHOCTU: peIIeHUs NpoOieM, IOUCKa, aHaiu3a H 00paboTKu
uH(popManuy, HEOOXOAUMBIX JJsi NPUOOPETEHUS ONbITa NPAKTUUYECKON U
WCCJICIOBATEILCKONW JIEITEIbHOCTH, 3aHMMAIONIEH BaXXKHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpemnogaBaHusS XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPHU OMPECICHUH
CoJlep>KaTeNIbHOM XapaKTepUCTUKH 1eJied W3y4eHHUs MpeaMera HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKON
NESATETHPHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKH 3pPEHUS TaKOM MOJAXOJ K ONpPEAENECHUIO LeNied U3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE ONIPABIAHHBIM.
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CorymacHO JaHHOW TOYKE 3pEHMS IVIABHBIMHM LEJIAMH U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHue cuUCTEMbl XUMHUYECKMX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYEBbIE NMOHATHS, (PYHIaMEHTAIbHbBIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BELLECTB U XUMUYECKHUX PEAKLIHI, HEOOXOUMBIX JIJIsl IPUOOPETEHUSI yMEHUI
OpUEHTHPOBATbCA B MHUpPE BEUIECTB M XUMUYECKUX SIBJICHUN, WMEIOIIMX
MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e30macHOro oopaIieHus ¢ BeIeCTBaMH.

Hapsay ¢ aTum, conepkaTellbHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3y4CHUS
IIPEIMETA B IPOrpaMMe 110 XMMUHU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUH C
HOBBIMHM IPUOPUTETAMHU B CUCTEME cpeAHero oodmero oOpa3zoBanus. CerojaHsa B
MPEernolaBaHK XUMUHU B OOJIbIIEH CTENeHN OTAAETCS NPEOYTEHHE MPAKTUYECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA O00IIe00pa30BaTeIbHOM OpraHU3aIliy, BIIAJICIONIETO HE HA0OpOM
3HaHUHM, a (QYHKUMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOTIO IOJIYYEHUs 3HAaHUN U IPUMEHEHUS UX B PEAJIbHOW JKU3HU JJIs PELICHUS
MPaKTUYECKUX 3a]1aY.

B cBA3U ¢ 3TUM IIpU U3y4YEHUHU NpeIMeTa « XUMUS JOMUHUPYIOIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

ajanrtanusi 00y4aromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIEIOCS MHpA,
bopMHpOBaHHE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO T'PAMOTHBIX
PELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTyallUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHue y O0OydYaromUXCsi KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAUY€HUE U1 pa3IUYHbIX BHJIOB
NeATENbHOCTH: pelIeHHs MpolieM, MoucKa, aHaiau3a U 00paboTKu MHGPOpPMALIHH,
HEOOXOUMBIX JJIs1 MPUOOPETEHHUS ONBITA IEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B NO3HAHWHM XHMHH, a TaKXKe JUIsl OLEHKH C IO3MIMI 3KOJIOTUYECKON
0€30I1aCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUUECKHX ITPOLIECCOB HA OPraHU3M
YeJ0BEKA U PUPOAHYIO CPELY;
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pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MMPUOOPETAaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MMOTPEOHOCTSIMH, UCITOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs IOMCKA W aHalnu3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COICPIKAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOrO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOTO
OTHONICHUSI K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeIMeTHON o0macTh «EcTecTBeHHO-HAyYHbBIS
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM YPOBHE
cpeaHero obmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Hefeoio).
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COJEPKXAHME OBYUYEHUA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMUH

IIpenmeTr opraHM4YeCcKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHWYEeCKUX BelecTB. ['oMonorusa, wu3omMepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccupuKaluyd OpraHndeckux BeniecTB. HomeHkmarypa
OPraHMYECKUX COCIMHEHUU (CHUCTEMaTW4yecKas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEHIIINX MPEIACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAKOMJIEHHUE ¢ 00pa3liaMHu OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEUIECTB, HAOJIO/IEHWE UM OIMCaHUe
JEMOHCTPAIMOHHBIX ONBITOB N0 NPEBPALICHUIO OPraHUYECKUX BEUIECTB INPH
HarpeBaHuM (IUiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriesonopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psa. MeTaH W 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3MYECKHE U XHMUYECKHE CBONCTBA
(peakiuy 3aMelleHus] U TOPEHUs), HAxXOXJEHHWE B TMPHUPOJE, MOJy4YeHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUN psAL. DTUJIEH U MPONUIEH —
OpocCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIpATAllMH, OKHUCICHHUS U
MOJINMEPU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IloyueHrne CHHTETUYECKOTO
Kay4yKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTABUTENh AQJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMJIPUPOBAHMS, TAJIOI€HUPOBAHUS, THApATAIUH,
rOpeHus), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuy rajJjoreHUpOBaHMsSI U HUTPOBAHUS), MONYYECHUE U MPUMEHEHHE. T071yon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu

cajl0ceHUpoearnus u HumpoeaHuﬂ), noay4eHue u npuMeHeHue. TOKCI/I‘-IHQCTB dAPEHOB.
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['eHeTnyeckas CBSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIIEKAIUMHA K Pa3IAYHBIM
KJIaccam.

[IpupoaHble HMCTOYHHMKU YTJIEBOAOPOJOB. [IpupoaHbiii Ta3 W TOMyTHBIC
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYeCKuil), nuponus. I[Ipomykrsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyKoB U pe3uHbl, Kojuiekuuu «Hed ey
u «YT0db», MOJICTUPOBAHUE MOJEKYJ YTIEBOJOPOJOB U TallOT€HOMPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKOW PA0OTHI: MOJyUCHUE ITUIEHA U U3YUEHUE €T0 CBOMCTB.

Pacuérnble 3agaun.

Bblunciiends 1Mo ypaBHEHHIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamnue oprannyecKkue coelMHeHUs

[IpenenbHblE OOHOATOMHBIE COHUPTHL. METAaHOI W 3TAHOJN: CTPOCHHE,
dbuznyeckre M XUMHUYECKHME CBOWCTBA (peakiMu C AaKTUBHBIMU MeETallJlaMu,
raJIoreHOBOJIOPOJIaMU, TOpPEHHUE), NpUMEHEeHHE. BoIopoJHbIE CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeslOBeKa.

MHoroatomMHble  COHUPTHl. IJTWICHIJIUKOIb W  TIHIEPHH: CTPOCHHE,
busznueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE crnUpThl). JleiicTBue Ha
opraHusM 4enoBeka. [I[puMeneHue riaunepuHa u STUICHTJINKOS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh peHona. [Ipumenenue denona.

Anpneruapl U kemowuwvl. DopManbIerui, aleTAIBAETUI. CTPOCHHE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHWS,
Kaue€CTBEHHBIC PEAKIINN), MOJyYCHUE U IPUMEHECHHUE.

OaHOOCHOBHBIE MPEeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbrHASA U YKCYCHAsI
KHUCIIOTBI: CTpOCHHE, (DU3NIECKHE U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, 0OIIHE IS
KJIacca KUCJIOT, peakius dTepudukanuu), moaydeHue u npuMmenenne. CtreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTaBUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnple >(QUPHl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ mumponus
cioxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.

VYrneBoasl: cocTaB, kiaccuduKaimus ~ yrieBoaoB  (MOHO-, JAU- U

nojucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapu1: 0OCOOEHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3UIECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICUCTBHE C TUIPOKCHIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBienue,
Opo’keHHe TIIOKO3bI), HAX0XKICHHE B TIPUPO/IE, MPUMEHEHHE, OMOJIOTHIecKast pOlb.
®dotocunte3. PpyKTo3a KaK U30Mep TITFOKO3HI.

Kpaxman u memntono3a Kak mpupoHbie monmuMepbl. CTpoeHne Kpaxmaia u
Heunono3pl.  DU3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KaueCTBEHHAsI PEAKITUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsS] BEIIECTB M WX IPEBPAIlCHUIA:
IpoBeJcHUE, HAOMIOJeHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIHMPTOB, KAa4eCTBEHHBIE PEAKLMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusom wmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIULEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCH[IA
cepeopa(l) u ruapokcugom wmemau(ll), BzammomercTBHE Kpaxmania C HOJOM),
MPOBEJCHUE MPAKTUIECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTa PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3BoTcoeprkaliie OpraHndeckiue CoeAMHECHNUS.

AMHMHOKHCIIOTHI Kak aM(pOTepHbIC OpraHndecKne coequHeHus. du3znyeckue u
XUMUYECKAE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buomormueckoe
3HauYe€HHWE aMUHOKUCIOT. [lenTuap.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAsg M TPETHUYHAsl CTPYKTypa OenakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHsSI BEIIECTB M WX MPEBPAILCHUIA:
HaOJIIOZICHUE U OMKMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OCIKOB MpU
HarpeBaHUU, IBETHHIE PEaKIUU OEIKOB.

BoicokoMoJiekyJIsipHbIe COeTMHEHUSI

OCHOBHBIC TOHSATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOTUMEPHU3AIINN, CPEIHSIST MOJICKYJIIpHAs
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPU3AIIUS U MOJTUKOHIECHCAIHS.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IPCBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi MeXIpPEeIMETHBIX CBSI3€i MPU U3YYCHUH OPTaHUYECKON XUMUU B

10 kmacce OCYIIECTBISIETCS dYepe3 HCIOIB30BAaHWE KaK OOIIUX €CTeCTBEHHO-
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HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIaccu(UKaius, NepuogUIHOCTh, HAOIIOJEHUE,
HU3MEpEHUe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BelmlecTBa (OCIKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypChl.

TexHOoNOTHs: THINEeBBIE TMPOAYKTHI, OCHOBBI PAllMOHATBHOTO THUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE MPEnapaThl, MaTEPHAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XumMuyeckuii sneMeHT. AToM. Sapo aroma, H30TOMNbL. DIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHus AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepnoanueckuii 3aKoH U [ leprpoanyeckas cucremMa XMuMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NepHOIMYECKOro 3akoHa W llepmoandeckoil cucTtembl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CIOXHBIX BEIIECTB IO TPYyIINaM H TEepUOaM.
3HaYeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHYECKash CBsI3b. BuHJIbl XUMHYECKOW CBS3U
(koBaJIeHTHasl HEMOJsipHas W TOJSpHas, UOHHAs, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM M JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATETBHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTD

CBOICTBA BEUIECTB OT TUIIA KPUCTAUNIMYECKOU PEIIETKH. . . .
Onepatop 340 000 "KomnaHus "TeH30p

[OKYMEHT NMOAMWCAH 3EKTPOHHOW MOANMUCHIO

roCYAAPCTBEHHOE BIO/DKETHOE OBLLIEEOBPASOBATE/IbHOE
YYPEXXAEHME TMMHA3UA N2 272 AODMUPAJITENCKOIO PAOHA
CAHKT-NETEPBYPrIA, KanmbikoBa anvHa AHApeeBHa, AMpeKTop

14.09.24 23:11 (MSK)

CepTudukat 280BBF3FA86677DF3FD7CA88E4679A92




[Ionstne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10114 BelecTsa B pacTBOpeE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Howmenknarypa
HEOpPraHUYECKUX BeIlIeCcTB. ['eHeTudeckass CBSA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukamwss  XMUMHUYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLIECHUS SHEPTUU NTPU XUMHUECKUX PEAKIIMIX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSHHE
xuMu4eckoro paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanusa. CuibHbIe U ciadbie anekTponuthl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJAs, HEUTPaJIbHAs, IEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
neMoHcTpanus tabnun «llepuoauyeckas cucrema XxuMmudeckux sneMmerToB [I. U.
MenpeneeBay, U3yuyeHUEe MOJENEH KPUCTALIUYECKUX PEIIETOK, HaOIIOJEHUE M
OMKUCaHUE JEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MePOKCHIa
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOT'0 MHANKATOPA, PEAKI[MM HOHHOTO 0OMEHA), TPOBEICHUE
MPaKTUYECKON paboThl « BiusiHue pa3nudHbix (GakTOPOB HA CKOPOCTh XUMHUUYECKOU
peakuumy.

Pacuérunle 3amaqn.

Pacy€rel 1O ypaBHEHUSAM XUMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C KCTIOJIL30BAHUEM MOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilonoxxkenne HemetaiuioB B llepuomnueckord  cucTeme
xuMuueckux sneMmeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoa, cepol, pocdopa u yrieponaa).

XHWMHUYECKHE CBOMCTBA BAaXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHs) U MX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B [lepuoanyeckon cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIuiaBbl METAILIOB.

DNEeKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAILIIOB.
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XUMHUYECKHE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KM, KaJbIIUH,
MarHui, aJrOMUHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MmoixyyeHus: MetauioB. [IpuMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MNpPEeBpalllCHUN:
M3YUYCeHHE KOJUICKIIMH «MeTallibl M CIUIaBbI», OOpa3Il0OB HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/]a4, HaONIOJEHHE M OIMCAHHWE JIEMOHCTPAIlMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHUJIA aFOMUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

PacuéTel Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKOM, SHEPreTHYECKOW M IMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MATECPUATOB: BAKHEUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKLIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMmuKa,
MaTepuaabl JJs 3JEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30MMacHOr0 UCIIOIb30BaHUS MIPENapaToB OBITOBOM XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzauust  MeXNpeOMETHBIX CBA3€H NOpU  K3ydyeHUH oOmed u
HEeOpraHu4eckod XuMuu B 11 Kiacce oCyIIeCTBISIETCA Yepe3 UCIOIb30BAaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHSATUN, SIBIISTIONTUXCS
CHUCTEMHBIMM JIJISI OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mue ecTeCTBEeHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccu(uKkaius, TMNepUOJUYHOCTh, HAOJIIOICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIWYUHBI U €AUHUIIBI UX

HN3MCPCHUA, CKOPOCTh.
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buomorus: kieTka, opraHm3M, OSKOcHUCTeMa, Owmocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIMBO,
PECYPCHI.

TexHoNOTHSA: XUMHYECKasi MPOMBINIICHHOCTh, METALTYPTHsi, MPOU3BOCTBO
CTPOMUTENIPHBIX MAaTEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, IHINECBAs
MIPOMBINIJICHHOCTh,  (hapMalieBTHUECKass  IPOMBINIJICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AIIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METaNnpeIMETHbIM M MOpeaAMeTHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-JEITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHUCKOW T'PAKIAHCKOW HWIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYarommxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JIEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIMMHU UEIO0CTHOM
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE MPABOCO3HAHUS YKOJIOTHYCCKON KYJIBTYPBI U CIOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMera «XHUMHs» HAOCTUTAalTCA B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOEHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JEesTEIbHOCTU
OOyJaroIIMXCs M0 PeaTu3aliy MPUHSATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM 1€ATEILHOCTH P CO3IaHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHMS HAYKH €CTh pPe3yJIbTar
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

MHTEpeCca U ITO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U MOCIEAYIOLIEM aHATN3E
uH(pOpMaIUK O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
MIOCTYTIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[10POBbS:

NOHMMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMto/ieHUs1 TpaBui Oe30MacHOro oOpalleHusi C BEllecTBaMU B OBITY,
IIOBCEIHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSI LEHHOCTH TpaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHUS B CUTYallUsIX, YTPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCTEACTBUN W HEMPHATHS BPEIAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JISI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHWH NPAaKTHYECKUX 3a1a4y
COIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);
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WHTEpeca K MPAaKTUIECKOMY M3YUYeHHUI0 MPpodeccuil pa3IudHoro pojia, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKCHHUS K TPYAY, JIOJISAM TPyJa U pe3ybTaTaM TPYJAOBOU ESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
nmoTpedHOCTeM 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUSI K TMPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLMAIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JIOCTUKEHUN XUMHUM IS
pELICHUsI BONPOCOB PAlMOHAIIBHOTO MPUPOJIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATETbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B IO3HABAaTEIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHUHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMAaHUSl CIHeUUPUKA XUMHUM KaK HAyKH, OCO3HaHHS €€ poJlud B
(GbOopMHpPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
MpeCTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XHWMHH JUII  COBPEMEHHOM
IMBWIN3ALIMN: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTH U BaKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUabHOM KYyJNbTYphl, PEIICHUU TJIOOATBHBIX MpoOJIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, HHEPIETUUECKOM, MUIICBON U
AKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00ECIICYEHUU YCIOBUIA
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YiieHa OOIIECTRA;

€CTECTBEHHO-HAYYHONW TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh

HOHy‘-IaCMBIe SHAHUA JJIs1 aHAJIn3a U O6’B$ICHGHI/I$I ﬂBHCHI/Iﬁ Oprmanmero MI/Ipa 51
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MIPOUCXOMSIINX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penIeHus mMpoOJieM B peabHBIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HEMNPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMWA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSAMHU;

UHTEepeca K 0COOEHHOCTSM TpyJa B pasNUYHBIX cepax MpodecCHOoHaTLHON

JNEATCIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEAHEro 00I1Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYyYAIOUIUXCS
MEXKIUCIUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIHeNU(PUKY METOIO0B TIO3HAHUS,
WCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4dHbI (akT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCCIieI0BaHNe, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHEC);

yHUBEpCaIbHbIC YUYeOHBIC NelCTBHS (TI03HABATEIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKIHMOHATIBHOM
IPaMOTHOCTH U COIMATIbHON KOMIIETEHIIUN 00YYaroINXCs;
CHOCOOHOCTD oOyJaromuxcs UCTOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JICCTBUS B MIO3HABATEILHOM U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MOo3HABATEJbHBIMH
JeCTBUSIMU:

1) 0a30Bble JIOrHYecKue AeCTBUSI:

CaMOCTOSITEIbHO  (OpMynIMpOBaTh W aKTyallU3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIH JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
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HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHEHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAaHHUS H KPUTCPHH I KJIacCH(PUKAIMKM BEIICCTB U
XMMHUYECKUX PEAKIUN;

yCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3U MEXKAY HM3yd4aeMbIMU
SIBIICHUSIMU,

CTPOHUTHh JIOTHUECKHE PACCYXXJCHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B PpaccMaTPUBACMbBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) JIEMEHTa, XUuMHU4Yeckas (hopMyra, ypaBHCHUE XUMUYECKOW peaKIuu
— MPU pElIeHUH Y4YeOHBIX TMO3HABATEIbHBIX M IMPAKTHYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUIECKUX PEAKITUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JJII (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IMPABHUILHOCTH
BBICKA3bIBACMBIX CYXKICHUH;

BJIaJIETh HAaBBIKAMH CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyITHpPOBATH
000O0IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUA,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YUYEHUUYECKON HCCIENOBATENbCKOM W MPOEKTHOU
JEATEeNIbHOCTH, MPOSBIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTUUISCKUX 3a]1a4, TPUMECHEHHUIO Pa3 TMIHBIX METOJIOB
MTO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATbCA B PA3IUYHBIX HCTOYHMKAX HWHOoOpManuu (HaAy4dHO-
MONyJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IMOCOOUSs,
pecypcel MHTEpHETA), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUIOB U (opM
MpeCTaBICHUSI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTD;
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(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wuHbOpPMAIUM, HEOOXOJUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA MPU PabOTE C XUMUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((U3ndecKkue U MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBHATYPbI, HOMEHKIIATYPY;

UCIIONIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIrJISIAHOCTH.

OBJageHne yHMBEPCAIbHBIMH KOMMYHHMKATUBHBIMHU A€ICTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C TNPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHON NIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealn3aluy y4eOHOro MpoeKTa u (popMyIupoBaTh BBHIBObI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X0J1e 00CyXIeHHS 1 OOMEHA MHEHHUSAMH.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJroput™M JACHUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBIISITH CAMOKOHTPOJIb CBOEH JAECATEIIBHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3yJbTaThl OCBOEHMS Kypca «OpraHuueckas XHUMHS»
OTpaXkaror:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMUU B TIO3HAHMHM, B S5HAH, IR RQZE!
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B (OPMUPOBAHWUU MBIIUICHUSI W KYJIbTYpPbl JHYHOCTH, €€ (DYHKIIMOHATIBHON
I'PaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPaKTUYECKUX 3a/1ad U HKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpelIE;

BJIQJICHUE  CHUCTEMOM  XUMHUUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralOIINE TMOHATUS (XMMHYECKUWA JJIEMEHT, aToOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIGHTHOCTb, 3JIEKTPOOTPUIIATETbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas dopmyina (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJSpHas
Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
W30MEpUsl, U30MEPHI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOI U
a30TCOJIEp)KAIIUEe COEIUHEHHUs, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUS CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXale B OCHOBE MOHUMAaHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SBIICHUM, (DAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYECHUU U
0€30MacHOM HCIOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AESTEIIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIE MPU3HAKUA TOHSATHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMHUCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPTaHUYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHUM XUMHUYECKUX PEaKIUH,
M3TOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKUX BEIIECTB JI WLIIOCTpAIlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJJIC)KHOCTh HM3yUYECHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIACCy/Tpynne COeQUHEHUM (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMs), JaBaTh KM Ha3BaHUS IO
cuctematuueckoit Homenknatype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OIMHAPHBIC U KPATHBIC);

cOpPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB

BCUICCTB OT UX COCTaBa U CTPOCHUS; 3dKOH COXPAaHCHNA MACChI BCUICCTB,
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c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOSHUE, (PU3UICCKHE
U XUMHYECKHE CBOMCTBA THUIMYHBIX IMPEJICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, POIWIICH, alleTUJICH, OyTaaueH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUJIIEHIJIMKOIb, TJIULEPUH, PeHOI,
areTabJICTU, MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TIIOK03a, KpaxmaJl, IeJITi0103a,
aMHUHOYKCYCHAsl KHCJI0Ta), WUTFOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXIY HUMU
YPaBHCHHSAMH COOTBETCTBYIOIIMX XHMHUYCCKHX PEAKIUA C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYII,

c(OpPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbs (HE(Th, IPUPOIHBINA ra3, yrojb), CIOCOObI UX MEPEPAOOTKU U TPAKTUYECKOE
IIPUMEHEHHUE TTPOTYKTOB IIEPepabOTKH;

c(hOpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHSAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU MPOJIYKTa
peaKIny 10 U3BECTHBIM Macce, 00hEMY, KOTHYECTBY OJTHOTO U3 UCXOTHBIX BEIISCTB
WM TIPOAYKTOB PEaKITNH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MMO3HAHUS, UCIIOIb3YEMbIX B XUMUHM MPU W3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOICHHUE, M3MEPEHNE, SKCTICPUMEHT, MOJICTUPOBAHMNE),
WCITOJI30BaTh CHUCTEMHBIC XHWMHYECKHE 3HAHUSA JUIsl TPUHATHS PCIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M WX
IIPUMCHCHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIOIATh MTpaBUJia MOJIH30BAHUS XUMUYCCKON
MOCy/JI0M M J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKXKe IpaBuia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBITTOJTHCHHIO J1a00pPaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUN IUIAHUPOBATh M BBITIOTHATh XUMHYCCKUM
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUH, MOJIyUEHUE
ATWICHA U U3YYCHHE €r0 CBONCTB, KAYECTBEHHBIC PEAKIIMN OPTaHUYECKHUX BEIIECTB,
JeHATypanus O0eJIKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINH OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TIpu OOpalleHUH C BEIIeCTBAMU U
7a00paTOpHBIM  O0OpPYAOBaHUEM, TMPEACTABIATh  PE3yJbTAaThl  XUMHUYECKOTO
dKCTIEpUMEHTa B (opMe 3amucyd ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U
bopMyJIMPOBaThH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAIM3UPOBATh XHUMHYCCKYIO
uHPOpMAIIMIO, TOMyYaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, IHTepHET 1 IpyTrux);

chOpMUPOBAHHOCTh ~ YMEHHH  COONIIOJaTh  TpaBWJIa  JKOJIOTHYECKH
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEIBLHOCTH B LEJAX

COXPAHEHHSI CBOETO 3J0POBbSl M OKPYXKAIOWIEH MPUPOJHOM Cpenbl, OCO3HABAThH
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OMAaCHOCTh BO3JCHCTBUA Ha >KUBBIC OPraHU3Mbl OIPENEIEHHBIX OPraHUYEeCKHUX
BEIIIECTB, MOHMMAas cMbIch mokazarens I[1/IK, moscHsaTe Ha mpumepax CIocoObI
YMEHBIIICHUSI W TIPEJOTBPAICHUS HX BPEIHOIO BO3JCHCTBHS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 0OYyYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX ITO3HAHUS BEIIECTB U
XUMUUYCCKUX SIBIICHUIM;

JUIS CJIETNBIX M CJA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins mis 3anmucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHuvecKas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW TPUPOBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYphl JHYHOCTH, €€ (PYHKIIMOHAIBHON
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUUCCKHUX 3a7a4d M AKOJOTHYECCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Cpeie;

BJIJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWM, KOTOpass  BKIIKOYAET:
OCHOBOITOJIAralOIINe IMOHATUSA (XMMHYECKUI 3JIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKas, BOJIOPO/IHAS ), KPUCTATUTMYECKas PelIéTKa,
TUNBl ~ XUMHUYECKHX  PEAKIMUH, PaCTBOpP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJICKTPOJIUTUYECKAs] JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCCOIMAK, nepuoandeckui 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBpaIICHUs] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SI3BIK XUMUHU,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBIICHHH, (PAKTOJOTHUYECCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM MCIOJIb30BAHUH BAKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHSITUSA IPH
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY IS
coCTaBlaeHUS  (OpPMYyJ BEHNIECTB M YPABHEHWH  XJIMMYSLIAX ko REAKITN,
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cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEHIECTB (YrapHblid ra3, YTJIEKUCTBIM ra3, aMMHaK, TraméHas
W3BECThb, HEeTalIEHAasi U3BECTh, TUTHEBAs CO/IA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAS, METAJUTMYECKast, BOJIOPOHASI) B COSAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX paCTBOPaX HEOPTaHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHUU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/TpyImie
COEJIMHEHUM (TMPOCThIC BEIIECTBA — METAJUIbl U HEMETAJIJIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI pacKphIBaTh CMbBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa 1 JEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

chOpPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
XuMHYecKux 3aemeHToB JI. M. MeHaeneeBa, UCHONB3ys MOHATHSA «S-, P-, d-
ANIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XMMHWYECKUX AJIEMEHTOB M UX COCAUHEHUN MO MepuojaM u
rpynnaM [lepuoguueckont cucrembl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHWYECKUE CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKLUU I10
pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarvpyroIINX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCTICHEW OKHCJICHHUS 3JIEMEHTOB, O0OpaTHUMOCTH
pEeaKIuu, y4acTHIO KaTaau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHCHHS PEAKIHMHA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIE YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUUThIBas
YCJHOBUS, TIPU KOTOPBIX 3TU PEAKLINHU UAYT 10 KOHILIA;

c(hOpMUPOBAHHOCTh yYMEHUW TIPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, PAaCMO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;
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C(OPMUPOBAHHOCTh ~YMEHHMM PACKPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMUN IMOCPEICTBOM COCTaBJIECHMs 3JIEKTPOHHOIO OasiaHca
ITUX PEaKLUH;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKuu OT Pa3NUYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeITHero Bo3aeictsus (nmpunnui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeKallle B OCHOBE MPOMBINIJIEHHOTO TMOJIYYeHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOIIMX HAyUYHBIX MNPUHLMIAX U
HKOJIOTMYECKUX MPOOJIeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHHUS C HCIOJb30BAHHUEM
MOHSTHUS «MACCOBas J10J1s BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PpEaKIMAX, MacChl BEUIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOUIMX B PEAKUUU
BEIIECTB, TEIJIOBOrO 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHHUSI SJHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJII0IaTh MIPpaBuiIa MOJIb30BAHUS XUMUYECKOM
MOCy/Iol U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKe MpaBwia OOpalieHUus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSMH MO BBIOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKHX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIMOJHATh XMUMHUYECKUN
HKCIIEPUMEHT (pa3ioKEeHHEe MEePOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalM3aTopa,
ONpEJICICHHE Cpebl PACTBOPOB BEIIECTB C TMOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEakIuu Ha Cyib(dar-, kKapOOHAT- U
XJIOpU-aHUOHBI, HA KaTUOH aMMOHUS, pEUICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad 0
TeMaM «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH IPHU OOPAILEHUHU C BEIIECTBAMHU M JaOOPAaTOPHBIM 000PYIOBAaHUEM,
NOPEJCTaBISITh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIINX peakuuil U (popMyIHUpoBaTh BHIBOJIbI HA OCHOBE ATHX
pE3yNbTATOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUECKH aHAIM3UPOBATH XMMHUYECKYIO
uH(pOpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTHUX);

cOPMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  MpaBuUjia  AKOJOTHUYECKU
1eJIecCO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOJIHON Cpelibl, 0OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, TOHUMAs
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cmbeicn mokasarens [IJIK, moscHATP Ha mpuMepax CHOCOObl YMEHBIIEHUS |
MPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBIICHUN;

JUISL CHENBIX W CIA0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3anmmucu XUMHUYECKHX

dbopmyiI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (un¢posrbie)
Ne i/m Konrpoabnsie IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypesI
Pa3nea 1. Teopernueckne 0CHOBBI OPraHN4YeCKOH XUMHUH
[IpenmeTt oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTaHMYECKUX COSAMHEHUN A. 3
M. byrneposa
Uroro mo pazneny 3
Pazjen 2. YrieBonopoabt
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJIKAHBI 2
99 HenpenenbHbie yriieBoOPOIbL: AKEHBI, 5 1
AJIKaTUCHBI, aJIKMHBI
2.3 ApomMaTHYECKHE yTIAEBOIOPOIBI 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepskamnue opranndeckue coeJMHeHUst
3.1 Criuptel. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. - 1
CnoxxHble A(UPBI
3.3 YrineBoasl 3 1
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Hroro mo pazneny 13

Pa3znen 4. A3oTcoaepskaniue opranndeckne coeJTuHeHUus

4.1 AMuHLI. AMUHOKHCIIOTEL. benku 3
Hroro no pazaeny 3

Pa3pnen 5. BeicokoMoOJIeKy AsIpHbIE COCAMHEHUS

5.1 IInactmaccel. Kayuyku. Bonoxna 2

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 2 2
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnueckuii 3aKkoH
1.1 u [lepuoanueckas cucTeMa XUMUYECKUAX 3
anemenToB JI. . Menaeneena
12 Crpoenue BenectBa. MHOT0OOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro mo pazneny 13
Pasnea 2. Heopranunueckasi XuMust
2.1 Mertambt
2.2 HemeTamnnt 9 1
53 CBs13b HCOPTAHUYECKUX M OPTAaHHYECKUX 5
' BEILECTB
Uroro no pazpeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuUMHS U )KH3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3

Onepatop 340 OO0 "Komnahus "TeHzop" ———

JOKYMEHT MOZMUCAH SMIEKTPOHHOM MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATE/IbHOE 14.09.24 23:11 (MSK)
YYPEXXAEHUE TMMHA3UA N2 272 AAMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMpeKTop

Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92




Onepatop 340 OO0 "Komnahus "TeHzop" ———

LIOKYMEHT MOAMWCAH 3NTEKTPOHHO MOAMUCHIO

roCcyAAPCTBEHHOE BHODKETHOE OBLLLEEOBPA3OBATE/IbHOE 14.09.24 23:11 (MSK) Ceptudukat 280BBF3FA86677DF3FD7CA88E4679A92
YYPEXXAEHUE TMMHA3UA N2 272 AAMUPAJITEUCKOIO PANOHA
CAHKT-NETEPBYPIA, KanMbikoBa ManvHa AHApeeBHa, AMpeKTop




HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IIpenmer oprann4eckoi XuMuH, eé
1 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE 03.09.2024
Teopust cTpoeHUS OPraHUYECKHUX
2 coenunenuiit A. M. Bytneposa, eé 1
YHICPORa, 10.09.2024
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o kinaccudukauu
opraHn4eckux BeuecTs. Homenknarypa
3 1
(cucremaTudeckas) U TPUBUAIBHBIC 17.09.2024
Ha3BaHUsl OPTaHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 24.09.2024
5 MertaH u 3TaH — NpocTenIIre 1
MPEICTaBUTENIN aJTKAHOB 01.10.2024
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
POCHHE, 08.10.2024
OTWIEH ¥ IPONWIEH — MPOCTEUIIINE
7 1
MPEICTaBUTENIN aJTKEHOB 15.10.2024
[Ipaxtuyeckas padora Ne 1. «Ilomyuenue
8 . 1 1
STUJICHA ¥ U3yUYE€HHUE €TO CBOMCTBY 22.10.2024
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Ankanuensl. byraguen-1,3 u
meTmnnoyTaauen-1,3. [lomyuenue 1
CHUHTETHUYECKOT0 KaydyKa 1 Pe3HHbI

12.11.2024

AJIKMHEL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH P/,
AlleTUIIEH — MPOCTEUIIINIA 19.11.2024
MIPEJICTAaBUTEIb AJTKHHOB

Brraucienus mo ypaBHEHHUIO
XUMHYECKON peaKIuu 26.11.2024

Apensl: 6eH30:1 1 ToITyos. TOKCHYHOCTh
apeHoB 03.12.2024

I'eneTrueckas CBsi3b YIri€BOJOPOIOB,
MPUHAISKAINX K pa3IMYHBIM Kjlaccam 10.12.2024

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOHBINA ra3 U MOMyTHbIC HePTIHBIC 1

n 17.12.2024
ra3bl, HeTh U IPOIYKTHI €€ epepaboTKu

IIpupoaHbIE UICTOYHUKH YIJIEBOJIOPOIOB:
NPUPOAHBINA ra3 U MOIyTHBIE HEPTIHBIE 1

) 17.12.2024
ra3el, He()Th ¥ MPOIYKTHI €€ TIepepaboTKu

KonTtponbHas pabota 1o pasaeiy
«YTIneBogopoab» 24.12.2024
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHoJI. BomopoaHas cBs3b 14.01.2025

MHOTr0aTOMHBIC CITUPTHI: ITUIICHTITKOIIb
Y TJIMLEPUH 21.01.2025

@DeHOI: CTPOEHUE MOJIEKYJIBI,
duznYecKre 1 XUMUIECKIE CBOHCTBA, 1

28.01.2025
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20

21

22

Anpaerusbl: GopMaibaAETua U
areTanbIeruy. AueToH
OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCJIOThI: MypaBbUHAs U 1
yKCyCHas

[Ipaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

04.02.2025

11.02.2025

18.02.2025

23

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOThI, KaK
MMPEACTAaBUTECIIN BbICHINX Kap6OHOBBIX 1
KHCJIOT

25.02.2025

24

25

26

MpIa KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiCTBIE
CrnoxHble 3(hUpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCTOT. ['uaponm3 1
CJIOKHBIX 3(prpoB

Kupsl: runpoan3, mnpuMeHeHue,
OMoJIOrnYecKas poJib KHUPOB

04.03.2025

11.03.2025

18.03.2025

27

YrieBoapl: COCTaB, KJIacCU(pUKAITHUSI.
Baxwueiine npencraBUTeNu: II0K03a, 1
bpykTo3a, caxaposa

01.04.2025

28

29

30

Kpaxman u nemntosno3a kak IpupoJHbIE
HOJIUMEPDI

KonrtponsHas padora no pazaeny
«Kuncnopoacoaepxamue OpraHn4ecKue 1 1
COEIMHEHUS

AMUHBI; METWJIAMUH U aHUJINH 1

08.04.2025

15.04.2025

22.04.2025
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AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE

31 OpraHnYeCcKue COeTUMHEHMS, UX 1
P A 29.04.2025
ouosornueckoe 3HaueHue. [lenTu b
benku xak npupoaHsie
32 1
BBICOKOMOJICKYJISIPHBIE COSTUHEHHS 06.05.2025
OCHOBHEBIE TOHATHS XUMHUH
33 . 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 13.05.2025
OCHOBHEBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCAUHCHUM. 1
P 8 20.05.2025

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 2 2
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11 KIIACC

Ne
n/n

KoaundyecTBO 4acoB

Tema ypoka Konrpoabusie IIpakTHyeckue

Bcero

JJIeKTPOHHbIE
Jara uugposbie
U3ydeHust o0pa3oBaTe/ibHbIE

padoThI padoThI

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHass KOHPUTYpaLUs aTOMOB

pecypcbl

05.09.2024

[Tepuoanueckuii 3akoH u [lepronnueckas
cHucTeMa XUMMHUYeCKuX 35emMeHToB /1. U.
MenneneeBa, MX CBSI3b C COBPEMEHHOM
TEOPHUEH CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHYECKHX DJIEMEHTOB U MX COCAUHCHUU
10 rpynnam u nepuogam. 3HauyeHue
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XuMHYecKuXx 31eMeHToB /.M. MenaeneeBa
B Pa3BUTHH HAYKH

CTpOCHI/Ie BEIIECTBA. XUMHUYECKas CBA3b,
eé BUbI;, MCXaHNU3MbI 06pa3OBaHI/IH 1
KOBAJICHTHOM CBS3H. BO,Z[OpOIlHa}I CBA3b

BaneHTHOCTB. DJIEKTPOOTPULIATETBHOCTD.
Crenenb okucicHus. BemecTsa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUS

12.09.2024

19.09.2024

19.09.2024

26.09.2024

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE M KOJUTOUHBIE PACTBOPHI. 1
MaccoBast 107151 BEIecTBa B pacTBOpE

03.10.2024
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10

11

12

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHHH.
['eHeTnuecKast CBA3b HEOPTaHMUECKIX
BEIIECTB, Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMHUYECKUX peaklui B
HEOPraHWYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXPaHEHMsI MaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIECHNS SHEPTUU NIPU
XUMHYECKHUX PEaKIHAX

Cxkopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE pAaBHOBECHE

[TpaxTrueckas padorta Ne 1. «Bnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

ONEKTPOIUTHYECKAS JUCCOLIUALIUS.
[TonsiTre 0 BogopoHOM moka3zaresne (pH)
pactBopa. Peakunu noHHOro ooMeHa.
I'mnponn3 opraHuvecKux u
HEOPraHUYECKUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonsarue o0 anekrponuse
pacIuIaBoOB U PacTBOPOB COJIEU

10.10.2024

17.10.2024

24.10.2024

07.11.2024

14.11.2024

21.11.2024

13

KonTponbnas pabota no paszueny
«TeopeTnueckrue OCHOBBI XUMUU»

28.11.2024

14

MeTanmnsl, uX IOJIOKEHHE B
[Tepuoanyueckoit cucteMe XUMUYECKUX
anemenToB M. 1. MenneneeBa u
0COOCHHOCTH CTpOCHUs aTOMOB. O01IHe
duznyeckue cBOMCTBa METAILIO

05.12.2024
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15

16

17

CruiaBbpl METAJIOB. DJIEKTPOXUMUYECKUMA
PAIl HANIPSDKEHUN METAILIIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpHUH, KaJui, KalbIuH,
MarHui, alFOMUHUN) U UX COCAMHEHUI
XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COE€OUHEHUI

12.12.2024

19.12.2024

26.12.2024

18

XHMHUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COeIMHEHUN

09.01.2025

19

20

21

22

23

[IpakTuyeckas padora Ne 2. "Pemenune
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnp»"

Hewmeramnel, ux nonoxeHue B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
snemenToB JI. . MeHnaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®du3nvecKue CBONCTBA HEMETAILIOB.
AmnoTponusi HEMETaUIoB (Ha IpUMEpE
KHUCTIOpOJ1a, cephl, hocdopa u yriaeposaa)
XYMUYECKUE CBOWCTBA TaJIOT€HOB, CEPBI U
HUX COCIMHECHUN

XUMHYECKUEe CBOMCTBA a30Ta, (hochopa u
UX COCOUHEHUN

16.01.2025

23.01.2025

30.01.2025

06.02.2025

13.03.2025

24

25

XHUMHYECKUE CBOMCTBA yIiepo1a, KpEMHUS
U UX COCTUHEHUHN

[IpuMeHeHre Ba)KHENIIIUX HEMETAIIOB U
HUX COeIUHECHUN

20.03.2025

03.04.2025
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26

27

28

29

30

0O0001eHre 1 cUCTEMAaTU3ALMS 3HAHNUI 110
teMme «Hemeramasy. BeraucieHus mo
YPaBHEHUSM XUMHYCCKHX PEaKIMHA 1
TEPMOXHUMHUYECKHE PACUETHI

[TpaxTrueckas padota Ne 3. «Pemienue
SKCIICPUMCHTAJIbHBIX 3aJa4 110 TEMC
"Hemeramnsl"»

KontposnbHas pabota 1o temam
«Meramne» u
«Hemerannby/Beepoccuiickas
poBepoyHas paboTa

Heoprannueckue u opranndeckue
KHCIIOTHL. Heopranuueckue u
OpraHNYECKHE OCHOBAHUS

AmMpoTepHbIe HEOPTraHUYECKHUE U
opraHudeckue coeiuHeHus. I'eneTnueckas
CBSI3b HEOPTaHMUYECKUX U OPTaHMUECKUX
BEIIIECTB

10.04.2025

17.04.2025

24.04.2025

08.05.2025

15.05.2025

31

Ponp xuMun B o0ecnieyeHUn
JKOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBON OE€30MACHOCTH, Pa3BUTUHI
MEIAIMHBI

15.05.2025

32

[IpencraBienus 06 0OIIMX HAYYHBIX
MPUHIIUATIAX POMBIIIIEHHOTO MOTYYCHHUS
BaYKHEHIIINX BEILIECTB

22.05.2025

33

YenoBek B MHPEC BCUICCTB U MATCPUAJTIOB

22.05.2025
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34 XuMHs ¥ 370pOBbE YEIOBEKA 1 99 05.2025

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 3
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.T"., Cnagkos C.A.
AxnronepHoe obmectBo «M3natensctBo «IIpocBemienne»
* Xumus, 11 xknacc/ I'abpuensa O.C., Octpoymos U.I'., Craaxos C.A.

AxkrmmmonepHoe o0miectBo «M3marenbetBo «lIpocBemenne»

METOINYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA
Jluteparypa sl yuuTens:

1.I'abpuensu O. C. [Iporpamma kypca xumuu it 8—11 kiaccon
o01reoOpa3oBaTeNbHBIX yupexaeHuii. — M.: [lpoda, 2008.

2. T'abpuensu O. C., Octpoymos U. I'. HactonbHas kaura yunrens. Xumus. 10
KI1.: Metoauueckoe nmocoodue. - M.: Jlpoda.

3. H.IL.Tpoery6ogBa. IToypounsie pa3padoTku nmo xumuu kK Y MK
O.C.I'abpuensna, I'.I".JIsicoBoii. 11 kmacc. Meroaudeckoe rnmocooue. — M.:
Hpoda, 2009.

4. CO0OpHHUK KOHTPOJBHBIX paboT 1o xumuu mmoA penakiuei O.C.I"'abpuensHa —
M: poda.2011.

5. byuxkyc I1.®. Kaura nis yTeHus 10 OPraHuvecKor XuMun — M.
ITpocBenienue, 1985

6. Bonosuu I1., bpoBko M. I'oToBuMCS K 5Kk3amMeHy no xumuu. M.: Aiipuc-npecc,
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2010.

7. Xumus. EI'D. Temarnueckne tectsl. ba3oBbIi M TOBBIIEHHBIN YPOBEHB:
y4eOHO-METOIMYECKOE TTOCOOHE.

JlonoHuTeNbHAS IUTEPATYpA

1. B.A.Kpunman. Knaura jyist areHus 1o HeOpraHu4IeCKON XUMUHU.
«IIpocBemienue» 1974.

2. I.I'. Xomuenko. COOpHUK 3a/1a4 U YIIPAXKHEHUM M0 XUMUHU JIJIs1 CPEHEN

mKoJel. M.: «M3naTtenscTBO HoBas BomHay, 1996.

OO6pa3oBarelIbHBIC TUCKU:

1. Xumus B mikone. ATOM U MOJIEKYJIa

2. O6pazoBaTenbHas KoyuteKiusa. OpraHnyeckast XUMHUS.
3. Xumus B mikose. BemecTsa u ux npeBpalieHus.

4. Xumus B mikose. MuHepanbHbI€ BEIIECTBA.

5. Xumus B mikosie. KuciaoTel 1 OCHOBaHHMS.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
HNuTepHeT-pecypcsl:

http://www.fipi.ru ITopran ®UIN — OeaepanbHbIi HHCTHTYT ITEIarOTHUSCKUAX
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U3MEpEeHUN
http://www.ege.edu.ru ITopran EI'D (nadopmanmonHoi noanepxku EI'D)
http://www.probaege.edu.ru ITopran Enunelii s5x3aMeH

http://www.infomarker.ru/top8.html RUSTEST.RU - dbenepanbhblii tieHTp

TCCTUPOBAHUA.
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