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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XUMHUU Ha YpOBHE CpeAHEro oOImiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepauuny», TpeOOBaHUN K pe3yibTaTaMm
OCBOCHHMS (pefiepalbHON 00pa3oBaTENbHOM MPOTpaMMBbl CPEIHEro OOIIero
obopazoBanus  (®OII  COO), nmpeacraBinenHsix B  DenepaibHOM
rocyaapcTBeHHOM oOpa3zoBarenbHOM craHgapte COO, ¢ yuérom Konuemnmuun
npenojaBaHus  y4eOHOro mpenmera «XUMHUS» B 00pa3oBaTEIbHBIX
opranm3zaiusax  Poccuiickorn — denepauuu,  peaM3yOIIMX  OCHOBHBIE
oOpa3oBaTeibHbIE IPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUs
Bocriutanuss B Poccmiickon ®@enepaumn Ha 1nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOoTKe MpOrpaMMbl IO XUMHUH, K ONPEIETECHUIO
oOmieit crparerud OOy4Y€HHs, BOCIHUTAHUS M PA3BUTHUS OOYYAIOIIMXCS
cpencrBaMu y4ueOHOro mpenmera «Xumusi» aiasa 10—11 kmaccoB Ha 0a3oBOM
YPOBHE  COCTaBWIM  KoHUenrtyaidpHble mnonoxkenus DPI'OC COO o
B3aMMOOOYCIIOBICHHOCTA 1I€leH, CcoAep)KaHus, pe3yJbTaToB OOYYEeHHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpPraHU3allvM, SBISETCA HEOTHEMJIEMOM 4YacThl0 UX
o0pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM DJTAlOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
[EJIOCTHOW CHCTEME XHMHUYECKOro 00pa3oBaHUS. DTH LIEHHOCTH KacaroTcCs
MO3HAHUSI 3aKOHOB MPUPOALI, (HOPMUPOBAHMS MHUPOBO33PEHUS U OOIIEH
KyJIbTYpPhl UYEJIOBEKa, a TAaKXe IKOJIOTMYeCKM OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IPUPOAHOM cpefie. Peanuzyercs xumuueckoe o0pa3oBaHue
oOyyarolmmxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPEACTBAMHU
y4yeOHOro mnpeaMera «XuMHsI», COJACpP)KAHHE U TOCTPOCHHE KOTOPOTO
OTpeIeNIeHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHenuUKN HAYKU XUMUH, €€
3HAUEHUS B MO3HAHUU MPUPOJIBI U B MAaTEPUATHHOM KU3HHU OOIIECTBA, a TAKKE C
y4€ToM OOIIMX 1eNed W NPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTE€MBbl CpeaHero oomero oOpa3oBaHusi B  Poccuiickoii
Odenepanum.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAeT 0COOYIO POJib B
COBPEMEHHOW I[MBWJIM3aLMK, B CO3JaHUM HOBOM 0a3bl MaTepualbHOU
KyiabTypbl. OHa BHOCHUT CBOM BKJIaJd B (OPMUPOBAHHE PalMOHATIBLHOIO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOrO IMpEACTaBJIEHUs 00



OKpPY/KalOIIEM MHMpPE KaK O €IMHCTBE IPHUPOABI M YEIOBEKAa, KOTOPOE
dopMupyeTcsi B XMMHUU Ha OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPYXAaIOILEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHHEM BEILLECTB, UX
CBOMCTBAMHU ¥ BO3MOXXHBIMH 00JIACTSIMU TPUMCHCHHSI.

TecHo B3auMOAEHCTBYS C APYIMMH E€CTECTBEHHBIMU HAyKaMH, XUMUS
CTajia HEOTHEMJIEMOM YacThbl0O MHUPOBOM KYJbTYpPbl, HEOOXOAMMBIM YCIOBUEM
YCHELIHOT0 TPyJda M KU3HU KaxKIoro wieHa oOmiectBa. CoBpeMeHHasi XUMUs
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHMM HaIlpaBJIeHa Ha
pelieHre ria00ajdbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSA YEIOBEYECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, TMHUIIEBOM, 3KOJIOTMYECKOr Oe30MacHOCTH W
OXPaHBbI 310POBbSI.

B coorBercTBUM € OOIIMMHU LEISIMH M MNPUHLUUIIAMUA CPEIHEr0 OOILEro
oOpaszoBanus cojaepxkanue mnpeaMera «Xumusi» (10-11 kmaccel, 0a30BbIit
YPOBEHb M3Y4YE€HUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJTOTOBKY  OOy4YaroIIMXCs,  HEOOXOAMMYIO MM  JUIsi  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHS B KU3Hb COILMYMA,
OpoAOJKEHUsT 00pa3oBaHHMA B  Pa3IMYHBIX O0JACTSIX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu  TipeiMetra  «XUMHUS»  SBISIOTCST  0a30BBIE  KYpChl —
«Oprannueckas xumusa» U «OOmass U HeopraHWYeckas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOW HAyKU:
CUCTEMa 3HAHUI MO0 HEOPTraHUYECKON XUMUU (C BKIIFOUCHHEM 3HAHUM U3 00mIei
XUMHUH) U OpraHndeckoil xumun. @opmMupoBaHue JTaHHOW CHCTEMbI 3HAHUI NIPU
U3Y4YeHUH TpeIMeTa OOEeCleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO
MHOr0oo0Opa3us BEIIECTB HA OCHOBE OOIUX MOHSATUN, 3aKOHOB U TEOPUNA XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranudeckas xumusi» 1 «OOmas u
HEOpraHu4eckas XuMus» c(hOpMHUPOBAHA B NPOrpaMME MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K HU3YYCHHIO Y4YeOHOro Marepuajiia M 0O0YCIJIOBIEHA
UCTOPUYECKA OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUU Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUSI OPTraHHYECKUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DIIEKTPOHHBIX
npelcTaBlieHuid o cTpoeHuM BemlecTB. CBeneHus o0 HM3ydaeMblX B Kypce
BEUIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX coequHeHud. B Kkypce opranuueckoil XuMHH
NOJy4yaloT pa3BUTHE CGHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHUs TE€pPBOHAYAJIbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHMS, O XUMHUYCCKON PEaKIIUH.

ITon HOBBIM yriaom 3peHHs B MpeaMere «XuMHs» 0a30BOI0 ypOBHS
paccMaTpUBAETCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKUA MaTepual W (PaKTOJIOTHYCCKHE CBEICHUS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011as u HeopraHuveckas
XUMUS» OOYYaIOMMUMCS TIPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATH 3HAYCHHUE
MEPUOJUIECKOTO 3aKOHA C OOIMIETEOPETUYECKUX U METOMOJIOTHIECKUX
MO3UIUH, TIIyOKE MOHATH UCTOPHUYECKOE M3MEHEHHEe (DYHKIMHM 3TOro 3aKoHa —
0T 00001aroIe 10 OOBICHSIONMIECH U MPOrHO3UPYIOIEH.

Ennnas cucrema 3HaHMM O BaXHEHMIIMX BEIIECTBaX, HX COCTaBE,
CTPOCHWH, CBOMCTBAaX W MPUMEHEHWHU, a TAKXKE O XUMHUYCCKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEpPHOCTSAX INpOTEKaHus nomnonHsercs B kKypcax 10 m 11
KJIACCOB  DJIEMEHTAMU COJICP)KAHUSI, HUMCIOIIUMU KYJIbTYPOJIOTUYECKUN W
IMPUKJIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHHMAHHUIO B3aWMOCBSI3H
XUMUU C JPYTUMH HayKaMW, PacKphIBAIOT €€ poJib B TO3HABATEIHHOU U
NPAKTUICCKOMN JACATEIBHOCTH YEI0BEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHHUS
K IIPOIlECCY TBOpUYECTBA B OOJACTH TEOPHUH U TPAKTUUYCCKUX MPHUIIOKCHUM
XUMHUH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0JeMaxX, CBA3aHHBIX C XHUMHEH, KPUTHYCCKU
OCMBICTUBATh WH(GOPMAIIMI0 W TMPUMEHATH €€ IS TIOTNOJHCHUS 3HAHWM,
pelieHrsT WHTCINICKTYIbHBIX M SKCIIEPUMEHTANIBHBIX HCCIIEIOBATEIIBCKUX
3amad. B memom copepikaHue ydyeOHOTO mpeameTa «XHUMHs JaHHOTO YPOBHS
U3YYCHHS  OPUEHTHUPOBAHO  Ha  (GOpMHUpPOBaHHWE Yy  OOyYaronIuxcs
MHPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAaHUS (PHIIOCODCKUX HIEH, TaKUX KaK:
MaTepUaJbHOE EIMHCTBO HEOPraHMYECKOr0o M  OPraHUYecKoro Mupa,
00YCJIOBIIEGHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTh
MIPUPOIHBIX SBICHUNA IMyTEM SKCIIEPUMEHTA M PEIICHUS TPOTUBOPESUUA MEKITY
HOBBIMH (DAKTaMH M TEOPETUYECKUMHU MPEATTOCHUIKAMH, OCO3HAHUE PO XUMUH
B PEHICHUH JKOJIOTHYECKUX TpodsieM, a Takke MmpodiieM cOepekeHHs
DHEPreTUYECKUX PECYPCOB, CBHIPhS, CO3MaHHMS HOBBIX TEXHOJOTHH U
MaTEepHUaJIOB.

B mumame pemenus 3amad  BOCNIHMTAHUS, Pa3BUTHS M COIMATW3AIAN
oOydJaromuxcsl MPUHATBHIC TMPOrpaMMON 10 XUMHH TOAXOABI K ONPEACICHUIO
CollepKaHUs W TIOCTPOSHUS TMpeaMeTa TpeaycMaTpuBaloT (GopMUpOBaHUE
YHUBEPCAIBHBIX YYCOHBIX JICWCTBUM, WMEIOIIMX 0a30BOC 3HAYCHHUE IS
Pa3JIMUHBIX BHUJIOB JICATEIBHOCTH: PEIICHHMsS MpoOJeM, IOWCKa, aHanu3a |
00paboTku  uH(pOpMAIMK, HEOOXOAMMBIX JUIS NPUOOPETCHHUS  OIBITa



MPaKTUYECKON U HCCIIEOBATENbCKON JEATEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE
MECTO B [TO3HAHUU XUMUHU.

B mpaktuke npenomaBaHus XMMHH KaK Ha yYpOBHE OCHOBHOT'O OOIIETro
oOpa3oBaHHs, TaKk W Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUs, TNpH
OTPEACIICHUHN COJEPKATEIIbHOW XapaKTePUCTUKU IIeJIed H3y4eHHs IMpeaMeTa
HAIlpaBJICHUEM TMEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO IPU3HAETCA
dbopMUpOBaHNE OCHOB XHUMHUYECKONW HAyKH KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOW TOYKHM 3PEHHS TaKOU
NOAXOA K ONPEACIICHUIO LeJied HW3Yy4YeHUs MpeaMeTa SBISIETCS BIIOJHE
OIpaB/IaHHBIM.

CorniacHO JaHHOW TOYKE 3pEHUs I'JIaBHBIMHU LEISIMU M3YyYEHHUs NpeIMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBnsrOTCA:

e (opmupoBaHue cHUCTEeMBbl XHMHYECKHUX 3HAHUM Kak BaKHEHIIEH
COCTaBIISIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE
KOTOpPOH JIeKaT KIIOYEBbIE NOHATHS, (YHIaMEHTAJbHbIE 3aKOHBI U
TEOPUU XHUMHUH, OCBOCHHME S3blKa HAyKW, YCBOCHUE U TIOHUMAHHE
CYUIHOCTU JOCTYIHBIX O00OOIIEHUH MHPOBO33PEHUYECKOr0 Xapakrepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHre U pa3BUTHE NPEACTABICHUA O HAYYHBIX METOAaX
MO3HAHUSI BEIIECTB M XHUMHUYECKUX pEAKIHi, HEOOXOIUMBIX IS
NpUOOPETeHUs] yMEHUN OpHEHTHPOBATHCA B MHPE BEIIECTB U
XUMUYECKUX SIBICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKOU U
IMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH © CIOCOOOB JICSITENBHOCTH, CBSI3AHHBIX C
HaOMIOJIeHMeM W OOBSCHEHHWEM  XHUMHYECKOrOo  JKCIEpUMEHTAa,
coOJTI0IeHrEeM TTpaBmiI 0€30MMaCHOT0 OOPAIEHHUs C BEIIECTBAMH.

Hapsiny ¢ aTumMm, conepkarenbHas XapaKTepUCTUKAa Lened U 3a1ay
U3Y4YEHUs MpEeAMETa B MPOrpaMMe MO XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpa3oBanus. CeroaHs B NpenoJaBaHUU XUMUU B OOJIbIIEH CTENEHU OTAAETCA
OpEeNNoOYTeHHEe  NPAKTUYECKOM  KOMIIOHEHTE  COfepKaHusg  OOydeHHs,
OPHMEHTHUPOBAHHOM HA TMOATOTOBKY BBIMYCKHHKA O0IIe00pa3oBaTEIbHOM
OpraHu3allid, BIAJCIONIET0 HE HA00pOM 3HaHWH, a QYHKIUOHATHHOU
IPaMOTHOCTbBIO, TO €CTh CIIOCOO0AMH M YMEHHUSIMH aKTUBHOI'O MOTYYEHUsI 3HAHUI
Y IPUMEHEHUS UX B PEATbHOM KU3HHU JIJIS1 PEIICHUS TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM npu u3ydeHUM mpeameTra «XUMUsS» JTOMHUHUPYHOLIEE
3HaUEHWE MPUOOPETAIOT TAKHE 1IETU U 3a]]a4M, KaK:



aganTanys OOYYaroIIMXCA K YCIOBHUSAM JHHAMHYHO Pa3BHBAIOIIETOCS
mMupa, (OPMHUPOBAHWE HWHTEILICKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSAATETLHOMY ~ MPUHSATHIO
IPaMOTHBIX PEIIEHUN B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlMsIX, CBSI3aHHBIX C
BEIIECTBAMHU U WX MPUMCHCHHEM;

dbopmupoBaHrue y OOy4YarOIIUXCS KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIIUN), UMEIONIUX YHUBEPCAIBHOE 3HAUCHUE JJISl PA3JTHYHBIX BHUIOB
JEATENbHOCTH: pemieHuss mpobsieM, TOWCKa, aHamm3a ©  00paboTKu
uHopMalni, HEOOXOAUMBIX JUISI NPUOOPETEHUs] OMbITa JESITEIHHOCTH,
KOTOpasi 3aHUMAaeT BaXXHOE MECTO B MO3HAHMHM XUMHUHU, a TAKXKe IS OIEHKH C
MO3UIIMNA JKOJIOTHUECKOW O€30MacHOCTH XapaKTepa BIHMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHM3M YEJIOBEKA M MPUPOIHYIO CPEIY;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
CITOCOOHOCTEM O0yYaromUXCcsa: CIOCOOHOCTH CaMOCTOSITEIFHO MpPHOOpeTaTh
HOBBIC 3HAHUS O XUMHUU B COOTBETCTBUU C >KHU3HEHHBIMH TOTPEOHOCTIMH,
HCITOJIb30BaTh COBPEMCHHBIC WH()OPMAIIMOHHBIC TEXHOJIOTHHU I TIOWCKAa U
aHanu3a Y4eOHOW W  HAy4YHO-TIONMYJSIPHOH HWH(POPMAIMA XHUMHYECKOTO
COJIEpP KAHMS;

dbopMupoBaHWE W pa3BUTHE Yy OOYYAIONMIUXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBINIJICHUS, HAOII01aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, IIPH IUIAHUPOBAHUH M
NIPOBEJICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydYalIMXCAd YOEXKIEHHOCTH B T'yMaHUCTUYECKON
HANPABJICHHOCTH XMMHUH, €€ BOXKHOW POJM B PEIICHUH TJIOOAIBHBIX TPOOJIEM
paloHAIBLHOT0 IPUPOIOTIOIB30BAHMS, TTOMOJTHEHUS YHEPreTUUECKUX PECYPCOB
U COXpaHEHUs TMPUPOJHOTO pPABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH
OCpeXHOTO OTHOIICHHWS K TPUPOJE H CBOEMY 3J0POBBIO, a TaKXKe
MPUOOPETEHHUS OMbITa HWCIONB30BAHUS TMOTYYEHHBIX 3HAHWUW ISl TIPUHSITHS
I'PAMOTHBIX PEIICHUHN B CUTYAIMSIX, CBA3aHHBIX C XUMUUECCKUMH SIBJICHUSIMHU.

B yuebHOM miane cpemgHero oOmiero oOpa3oBaHUS MPEAMET «XHUMUS
0a30BOr0 YpOBHS BXOIWUT B COCTaB NpeaMeTHON obmactu «EcTecTBeHHO-
HAyYHBIC MPEMETHI.

OOmiee 9YMCIO 4YacoB, OTBEASHHBIX JUIS M3Y4YEHHUsS XUMHH, Ha 0a30BOM
ypOBHE CPEIHEro 001Iero oopa3oBanus, cocraniser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegeno), B 11 kmacce — 34 yaca (1 yac B HeAeNIO).



COILEPKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHnyeckor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE
B IIOJIYYEHUH HOBBIX BELIECTB U MATEPUAIIOB. Te0opus CTPOECHHsI OPraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE MOJNOXKEHUA. CTPYKTypHbIE
(GopMynbl OpraHUYeCKHUX BellecTB. ['omomnorus, nsomepus. XUMHUECKas CBS3b
B OPraHUYECKUX COCIUHEHUAX — OAUHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienne 0  KiIacCU(pUKAUUMU  OPraHUYECKHMX  BEIIECTB.
HomenknaTypa opraHnueckux COeUHEHUH (CuCTeEMaTHYeCKasi) U TPUBHAIbHbBIE
HAa3BaHMsI BKHEUILINX ITPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJABl M3Y4YEHHUs BEIIECTB M WX IPEBPALLCHUN:
O3HAKOMJIEHHE € 00pa3laMu OpraHMYECKHUX BELIECTB M MaTepuaiamMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEUIECTB, HAONIOACHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB II0 MPEBPALICHUID OPraHUYECKUX
BEIIIECTB [IPU HarpEeBaHUH (IU1aBJIE€HUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psaf. MeraH u 3TaH —
MPOCTEUIINE MPEACTABUTENN aJKAaHOB: (PU3MYECKUE M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHMsI), HaXOXKJEHUE B IMPUPOAE, IMOJIyYeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTAB U CTPOECHUE, TOMOJOTHYECKUN PAA. DTWIECH U MPOIUIIEH
— MpOCTEHIINE MPEJCTABUTEIN AJIKEHOB: (PM3MUYECKUE U XUMHUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHUSA, TaJOrC€HUPOBAHUS, THUIApAaTAllUM, OKUCICHUS U
MOJINMEPHU3ALINH ), TOJYYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyraauen-1,3 u merunOyranueHn-1,3: cTpoeHue, BaxHeHIIme
XUMHUYECKHE CBOMCTBA (peakuus HOJIMMEPU3ALINHN). [Tonmyuenue
CUHTETHUYECKOr0 Kay4dyKa 1 PE3HHBI.

ATNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHI psi.
ALlETWIIEH — TPOCTEUINMM MPEACTABUTEND aJKHHOB: COCTaB, CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE  CBOWMcTBa  (peakuuu  TUIPUPOBAHUS,
raJIOrTeHUPOBAHUs, TUAPATALINN, TOPEHUS ), IOTYYEHUE U IPUMEHEHUE.

Apensl. benszon: cocras, cTpoeHue, pu3nueckue U XUMUIECKUE CBOWCTBA
(peakiMu rajJoreHUpOBaHUST W HUTPOBAHMS), MOIYYEHUE U NPHUMEHEHHUE.



Tonyon: cocmas, cmpoenue, puzuueckue u Xumuyeckue ceoucmea (peaxyuu
2a102eHUPOBAHUST U HUMPOBAHUsL), NOJYyYeHue U npumenenue. TOKCUYHOCTb
apeHOB. ['eHeTndecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, NPUHAICKAIUMU K
Pa3IMYHBIM KJIACCaM.

IIpupoaHble UCTOYHUKU YIVIEBOAOPONOB. IIpUpOaHBINA ra3 U MOIYyTHBIE
HedTsHbIC Ta3bl. HedTh U e€ mpoucxoxaenue. CriocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTanUTU4YecKuil), mupoiu3. [IpomayKTsl
nepepaboTkn He(TH, UX MNPUMEHEHHE B TPOMBIIUIEHHOCTH WU B OBITY.
KameHnHslii yroiabs 1 IpOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAIbHBIE METOABbl M3YUYEHHUs BEUIECTB M HX IPEBPALLICHUM:
O3HAKOMJIEHHME € O0pa3suaMu IUIACTMAcC, KaydyKOB M PE3UHBI, KOJUIEKLINH
«Hedbtb» u  «Yroap», MOJEIUPOBAHUE MOJIEKYJ  YIJIEBOJIOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOW paboOThl: MOJy4YEHHUE
ATUJIEHA U U3YYEHHE €r0 CBOWCTB.

Pacuérnble 3anaum.

BbrunciieHdsi 10 ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKUHUHU IO H3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakiun).

Kuciopoaconep:kamue oprann4eckue coeJMHeHUs

[IpenenbHple OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
dusznueckre W XMUMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMU MeETaJlIaMH,

raJIOTeHOBOJIOPOIaMH, TOpPEHUE), TMPUMEHEHHE. BOIOpOMHBIE CBS3U MEKIY
MOJIEKyJIaMU CITUPTOB. JeficTBME METaHOIa U ATaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHble CHUPTHL. ODTHUICHTIUKOIb U TJIHUICPUH: CTPOCHHE,
dusznueckre W XUMHYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTaJJIaMH, Ka4eCTBEHHAsI PEaKilis Ha MHOTOATOMHBIE cupThl). JlelicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHue raumepruHa U STHICHTIUKOJIS.

@deHoM: CTpOSHUE MOJCKYJbl, (U3WUECKHEe W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue penona.

Anpnerunbpl U kemowusl. DOpMaNbIEruj, aleTalbIerH: CTPOCHHE,
du3nyecKre 1 XUMHIECKUE CBOMCTBA (PEaKIIMy OKUCICHHUS U BOCCTAHOBIICHUS,
Ka4eCTBCHHBIE PEAKIIUH), IOJYICHUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TIpeNEbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasl KMCIIOTBI: CTPOCHHUE, (U3HUECKHE M XUMHUUYECKHIE CBOMCTBA (CBOMCTRA,
ob0mme Ui Kjacca KHUCIIOT, peakius JTepuduKanvu), TOJIydeHHEe U
npuMeHenue. CTeaprHOBast U OJIEUMHOBASI KUCJIOTHI KaK MPEICTAaBUTENN BBICIIIHX



KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIlee ICUCTBHE.

Cnoxuble 3(uppl Kak NPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIXx 3hupoB. Kupsl. [wapomus xupoB. I[lpumeHneHue KUPOB.
buonorunueckas posib KUPOB.

VYrneBoasl: cocTaB, Kiaccuukanus —yriaeBoaoB (MOHO-, Jd- H
nonucaxapuabl). [Joko3a — TPOCTEHUIIMNA MOHOCaxapui: OCOOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE CBOWCTBA (B3aMMOICHCTBHE C
ruapokcuom meau(1l), okucnenre ammuauHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBIICHHE, OpPOXKEHHUE TIIIOKO3bl), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonornyeckas poib. DorocunTe3. OpykTo3a Kak H30Mep TIIFOKO3BI.

Kpaxmain 1 nemnroso3a kak npupoHbie nonmumepsl. CTpOEHHE KpaxMmania u
HesuTos03bl.  dU3nyeckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THapoJiu3,
KauyeCTBEHHAs PEAKIIMsI C HUOJOM).

OKCIEpUMEHTAJIBHBIE METO/bl W3Y4YEHHUs BEIIECTB M WX NPEBPALLECHUN:
MIPOBEICHNUE, HAOIIOIEHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIEC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKMCIEHUE ITaHOIA
okcusioM meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aUMOJACICTBHUE TIIMIIEPUHA C
ruapokcuaom Menu(Il)), anpaeruaoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) m rugpokcunom memu(ll), B3aumozeiicTBUE Kpaxmalia C
MOJIOM), TMPOBEICHHE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnsle 3agaum.

Bolunciienuss 1Mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOIHOIO BEIIECTBA WJIM MPOAYKTA PEAKUUHU IO H3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB MWW MPOIYKTOB
peakiun).

A3oTcoaepxKanue OpraHndeCKue COEAUHEHMS.

AMHMHOKHCIIOTBI ~ Kak  aM(OTepHbl€  OpraHUYECKHE  COCAMHECHUS.
Pu3znyeckue U XMMUYECKHME CBOWCTBA aMHUHOKHCIOT (Ha NPHUMEpPE TJIMLMHA).
buonmornueckoe 3HaueHne aMUHOKUCHOT. [lenTuas.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. llepBuunas,
BTOpUYHASL M TPETHUYHAsI CTPYKTypa OeNKoB. XHMMHUYECKHE CBONCTBa OEIKOB:
TUIPOJIN3, ICHATYpAIIHsl, KAYECTBEHHBIC PEaKIIMK Ha OeNKH.

DKCHepUMEHTAJIbHBIE METO/bl M3YUY€HHUs BEIIECTB M WX MPEBPALLCHUN:
HAOJIIOICHHE U ONHMCAaHWE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalus OEIKOB
IIpY HarpeBaHWM, IIBETHBIE PEAKIIUU OCIIKOB.

BricokoMouieKyJIsIpHbIE COeINHEHUS



OCHOBHBIE TMOHATUS XHMHU  BBICOKOMOJIEKYJISIDHBIX ~ COEOMHEHMIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNUH, CPEAHSA
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN — NTOJIMMEPHU3ALIMS U ITOJIMKOH/ICHCALIUS.

OKCIIEpUMEHTAIBHBIE METOABl M3YUYEHHUs BEUIECTB M HX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMd MpPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanmuzanus MeXnpeaMETHBIX CBSA3€H IIPU M3YYEHUM OPraHU4EeCKOn
xumMuu B 10 Kiacce OCYIIECTBIISETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX IOHATUH, TAK W TMOHATHUH, SBIAIOIIMXCS CUCTEMHBIMHU
JUISL OTZIENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr' O LIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHSATHUSA: SIBIIEHWE, HAY4YHbIH (aKT,
TUIIOTE3a, 3aKOH, TEOPHsl, aHAJINU3, CUHTE3, KiIacCU(UKalMs, NEePUOIUYHOCTD,
HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

@usuka: Marepus, DOJHEPrus, Macca, aroM, DJIEKTPOH, MOJICKYJIA,
HPHEPreTUUYECKUN YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NYECKUE BEIUUNHBI U €IMHULIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpPraHU3ME,
(oTocuHTE3, OMONOrMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOJIbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE TOPOJIbI, IIOJE3HbIE HCKOIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: NUUIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHUTAHUSA,
MOIOLINE CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IIPENAPAThI, MATEPHUAIIBI
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOP'AHUYECKASA XUMMUSA

Teopernvyeckne OCHOBbI XUMUHU

XuMUYeCcKUil 3neMeHT. AToM. Snpo aroma, H30TOMNBL. JIEKTPOHHAs
000s104Ka. DHEPreTUUYEeCKue ypOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeiesieHUs JJIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOHPUTypaLlUsi aTOMOB.

Ilepunonnueckuin 3akoH u llepuoamueckas cucTeMa XHMHUYECKHX
anementoB [[. WM. MenneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA H



[Tepuognueckont cucrembl xumMudeckux osnemeHTtoB J[. WM. Mengeneesa ¢
COBPEMEHHOW TEOpPHUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 0Opa3yeMbIX MMM HPOCTBIX M CIOMXKHBIX
BEUIECTB [0 TIPYNIaM MW IepuojaM. 3HAYEHUE IEPUOAMYECKOr0 3aKOHAa B
Pa3BUTHH HAYKH.

Crpoenue BeniecTBa. XHUMHYECKasl CBS3b. BHIBI XUMHYECKOH CBS3U
(KoBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAsl, HOHHAS, MeTallInueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XHUMHYECKOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBs3b. BalleHTHOCTh. DJEKTPOOTPULIATEIBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJIIDHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTALIMYECKUX  PEHIETOK.
3aBUCHMOCTb CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKY.

[TonsTue o nucnepcHbIX cucTteMax. MICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanms  HEOPraHMYECKUX  COEAUHEHUM. Homenknarypa
HEOPraHW4YECKUX BellecTB. ['eHeTnueckas CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas peakmusa.  Kiaccupukamus XUMUYECKHMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKOM XMMHUU. 3AKOH COXPAHEHMSI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U NPEBPALIECHUS SJHEPTUU ITPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX  (PaKTOPOB.
OOparumble peakuuu. XUMHYECKOE paBHOBecue. DakToOpbl, BIUSAIONIME Ha
COCTOsIHME XUMHUUeCcKOro pasHosecus. [Ipunnun Jle [latense.

Onektponutuyeckas auccoruanusi. CuibHbIE W cla0ble 3IEKTPOIUTHI.
Cpena BOJHBIX paCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YUYEHHUs BEUIECTB M HX IPEBPALLCHUM:
nemoHcTpanus Taonun «[leprogudeckas cucteMa XUMHUYECKHX 3JIeMEHTOB /Jl.
N. MenpeneeBay, n3yueHne MOJICNICH KPUCTAIIMYECKUX PEIMIETOK, HAOMIOCHIE
M OIMCAaHUE JIEMOHCTPALMOHHBIX M JIA0OPAaTOPHBIX OMNBITOB (pa3jiOkKeHUe
NEPOKCHJA BOJOPOJAa B IPUCYTCTBUM KaTalu3aTropa, OMNPENEIIEHUE CPEAbI
pacTBOPOB BEILIECTB C IIOMOLIBK0 YHUBEPCAIBHOIO WHAMKATOPA, pEaKuu
HMOHHOrO OOMEHa), MPOBEICHNUE MPAKTHUUYECKON paboThl «BiusHue pa3inuyHBIX
(akTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIH.

Pacuérnnle 3agaun.



Pacy€rel 1O ypaBHEHUSAM XUMHUYECKMX pEAKLUHA, B TOM YUCIE
TEPMOXHUMHUYECKUE PACUYETHI, pACUETHI C MCMOJB30BAHUEM IOHATHUS «MAacCOBast
JIOJISI BEILIECTBAY.

Heopranuuyeckast xXumusi

Hemeramner. Ilonmoxenune HemeramnoB B Ilepuoanueckoid cucreme
xumudeckux snemeHToB Jl. . MenzeneeBa u 0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nYecKrne CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETa/UIoB (Ha IpuMepe
KHCIIOpoaa, ceprl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIINX HEMETAJIOB (TaJION€HOB, CEPHhI, a30Ta,
dochopa, yriaepoma U KpEeMHHS) U HMX  COEAUHEHHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOAHBIX COSAUHEHU).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEIUHEHH.

Merausl. [Tonoxenue meraiuios B [Iepuoandeckon cucteme XuMHUYECKUX
sanementoB JI. W. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJIECKTPOHHBIX
o0osouek atomoB MeTaiioB. Oo6mue Gusznyeckue cBoiicTBa MeTauioB. CritaBsl
METAIJIOB. DIIEKTPOXUMHUUYECKUN PSAJT HAIIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPHM, Kalul, KaJabIlUH,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHCHUM.

OO6mwme criocoObl OTy4eHHs] MeTaIoB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCNIEPUMEHTAIBHBIC METOJbl M3YyYEHHUS BEIIECTB M MX IPEBPAILCHUN:
U3y4eHHE KOJUIeKIMH «MeTaibl ¥ CIUIaBbl», 00Pa3I0B HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 33/1a4, HAONIOJACHUE M OMHUCAHHE JIEMOHCTPAITMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpaMM KHUCJIOT M IIEJIOYE, KAaYeCTBEHHBbIE pEAaKUMU Ha KaTHUOHBI
METAJIJIOB).

Pacuérnbie 3agaum.

Pacuérel macchl BeniecTBa Wik 00bEMa ra30B MO0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce WM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIECTB,
pacu€rbl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CIU
OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMus U ’KU3Hb

Ponb xumMun B o6ecriedeHnH KOOI MUECKOM, SHEPTEeTHUECKON U MHUIIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIUHBL. [[OHATHE O HAYYHBIX METO/IaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIIIEHHOTO
NOJIYYEHHUSI BaXKHEUIINX BEILIECTB.



YenoBek B MHUpE BEIIECTB W MaTEpHAJIOB: BaKHEWIINE CTPOUTEIbHbIE
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepuaybl, KpacKH, CTEKJIO, KepaMuKa,
MaTepHAJIbI JJI 3JIEKTPOHUKH, HAHOMAaTepHaJlbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XUMHSA U 30pOBbE YEJIOBEKA: MpaBUjIa UCIOJIb30BAHUS JEKAPCTBEHHBIX
IpenaparoB, IpaBuila OE30MaCHOIO HCIIOJIb30BaHUS IpernaparoB ObITOBOM
XUMHH B IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU  U3YUYCHHH OOIEed U
HEOpraHM4ecko XxuMuu B 11 Kilacce OCylIecTBIII€TCS 4Yepe3 HCIIONb30BaHUE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U TOHSITHH, SBISIONINXCS
CUCTEMHBIMM JIJIs1 OT/IETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr' O IIUKJIA.

OO6ure ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAYYHbIN (DAKT, TUIIOTE3a, 3AKOH,
TEOpHs, aHalu3, CUHTE3, KIacCU(pUKalusi, NEPUOAMNYHOCTb, HAOIIO/IEHUE,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuKa: mMarepus, HEPrusi, Macca, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKU YpOBEHbD,
BEIIECTBO, TeJO, OOBEM, arperaTtHoe COCTOSIHME BEIIeCTBa, (PU3NYECKUE
BEJIMYMHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, OpraHusM, -JKOcuUCTeMa, Ouochepa, Makpo- U
MUKPODJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJbI, IIOJE3HbIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMUYECKas POMBIILIEHHOCTD, MeTaTyprus,
IIPOU3BOJICTBO CTPOUTENBHBIX MaTepHUaJIOB, CEJIBCKOXO3SIICTBEHHOE
IPOU3BOJICTBO, nuIeBas IIPOMBIIUIEHHOCTS, (papmarieBTHYECKAS
IIPOMBIIUIEHHOCTh, IMPOU3BOACTBO KOCMETUYECKUX IMPENapaToB, MPOU3BOJACTBO
KOHCTPYKIMOHHBIX MaTepHuaJioB, AIIEKTPOHHAs IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OOyYarOIIMMHUCST TIPOTPaMM CpeaHero oOmiero oOpa3oBaHus (JTMIHOCTHBIM,
METanpeaMeTHbIM U MpeaMeTHbIM). HaydHOo-MeToauyeckol OCHOBOM Jist
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrpaMM CPEHEro o0IIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM MOAXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MpeaAMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
oOurero o0pa3oBaHusl BbIJIEJIEHBI CAEAYIOIINE COCTABISIONINE:

O0CO3HaHHE OOYYAIOIUMMCS POCCHUMCKON T'pakTaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIENICHUIO;

HAJIM4YME MOTUBAIIMU K 00yUEHHUIO;

[[EJICHANPABIIEHHOE pa3BUTHUE BHYTPEHHHUX YOEKIEHUN JHMYHOCTH Ha
OCHOBE KJIFOUEBBIX I[EHHOCTEH M HCTOPUYECKUX Tpaaului 0a30BOl HayKH
XUMUH;

FOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
NEATENbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIUMH LETOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJW4Yue TMPABOCO3HAHUS HKOJOTHMUECKOM KYJIbTYphl U CHOCOOHOCTHU
CTaBUTh 1EJIH U CTPOUTD KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE PE3yJAbTAThl OCBOEHUA MpeaMeTa «XHMHs» JOCTUTalOTCs B
€IMHCTBE Y4YeOHOW M BOCIHUTATEIHHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UjieallaMUi POCCUIICKOT0 Ipa’KJaHCKOI0 00IeCTBa, MPUHATHIMU B
o0IIeCTBE HOPMAMH M TIPABWJIAMH TTOBEACHHSI, CIIOCOOCTBYIOIIMMU IPOIIECCam
CaMOIO3HAHMS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE PE3YNBTATBl OCBOCHHS MpeaMera «XUMHS» OTPAKAKOT
c(hOpMHPOBAHHOCTh ONBITA MO3HABATEIBLHOM W MPAKTUYECKOW IeATEIbHOCTH
O0YYarOIINXCS TI0 peaTn3aiiy MPUHATHIX B 00IECTBE IICHHOCTEH, B TOM YHCIIC
B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS:



OCO3HAHUS  OOYYalOIUMHCS  CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHHUHU B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOHN JEATEIbHOCTH TMPU CO3JAaHUU
y4€OHBIX MMPOEKTOB, PELICHNN YUEOHBIX U MO3HABATENbHBIX 33124, BHIMOTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apTYMEHTBI JIPYTUX MPHU aHAIN3€ PA3IMYHbIX BUJIOB YUYCOHOM NESITEIHHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

IIEHHOCTHOTO OTHOLIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTE€UYCCTBEHHOM XHMMUM;

YBaXXCHUSI K MPOIECCY TBOPUECTBA B O0JACTH TEOPUH M MPAKTUUECKOTO
NPUMEHEHHS] XUMUHU, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAYKU €CTh PE3yJbTar
JUIMTETIGHBIX  HAOJIOJCHHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MMOCTOSTHHOT'O TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TOJIYYEHHUU M TOCIIEIYIOIIEM
aHanmu3e  WHGOpPMAMM O  TEPEAOBBIX  JIOCTIDKCHHSIX  COBPEMEHHOM
OTE€UYECTBEHHON XMMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBENEHUE U MOCTYNKHA CBOMX TOBApPULIEH C
NO3ULIMI HPAaBCTBEHHBIX W NPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUNA 3TUX
MIOCTYIKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHUS IIEHHOCTEW 3J0poBOro M 0Oe3omacHOro oOpa3a KHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DHU3HUECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJro/ieHUsT MpaBwil 0€30MacHOr0 OOpallleHHs] C BEIECTBaMU B OBITY,
MOBCEITHEBHOM )KU3HU U B TPYAOBOI AEATEIBHOCTH;

NOHUMAaHMSI LIEHHOCTH TMPaBWI WHIUBUAYAJbHOIO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJICHUS B CHUTYaIUSX, YTPOXKAIOIMIMX 3/0POBBI0 U KU3HU
JIIOJICH;

OCO3HAaHUs  TMOCIEACTBHUM W HENPUATHS  BPENHBIX  MPHUBBIYEK
(yroTpeOeHus anKoroisi, HAPKOTUKOB, KypeHUs );



5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HMCCJIEIOBATEIIbCKON
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JAPYTMX BHJAX
JeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3ajad
COITMATbHOM HAINIPaBJICHHOCTHU (B paMKax CBOEI0 Kjacca, IITKOJbI);

MHTEpeca K MPaKTUYECKOMY U3YYCHHUIO MPOQECcCHil pa3IuvyHOro pojaa, B
TOM YHUCJIE€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBOXEHUS K TpyAy, JIOASIM Tpyla U pe3yjdbTraraMm TPYyJI0BOU
JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJIbHOM TpPAaeKTOPUU
oOpasoBaHus, Oyayiiel npodeccur U peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUM, UHTEPECOB
U TIOTpEeOHOCTEH OOIIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH II€JIECOO0PA3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHHMS TJIO0AJIBLHOTO XapaKTepa JKOJOTHMUECKUX IMPOOJIeM, BIUSHHS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHON CPEbI;

OCO3HAHUS HEOOXOAMMOCTH HCIMOJb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHus] BOMPOCOB PAllMOHAIBHOTO MPUPOOIOIb30BAHMUS;

AKTUBHOI'O HEINPHUATUS JECUCTBUM, MPUHOCAIINX BpEI OKPYKAIOIIEH
MIPUPOIHON CpeJie, YMEHUS TPOTHO3UPOBATH HEOIArOMPHUSITHRIC KOJIOTHUIECKIE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U TIpEAOTBpaIlaTh UX;

HaJW4yusl Pa3BUTOTO  IKOJOTMYECKOTO  MBIIUICHUS, SKOJIOTHUYECKOU
KYJbTYpBI, OIbITA ACATEIbHOCTH JKOJIOTMYECKOM HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLUAIIBHON
MPaKTUKE, CHOCOOHOCTU W YMEHHUS AaKTHUBHO MPOTHUBOCTOATH WJICOJIOTUH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHeU(PUKM XUMHUM KaK HayKH, OCO3HaHHS €€ poju B
(bopMHUPOBAaHUHN PAIMOHAIBLHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUN IIETOCTHOTO
MpeCTaBICHUs 00 OKPYXkKaIoIleM MUPE KaK O €JMHCTBE IPUPOJIbI U YEIOBEKA, B
MO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIEM COXpaHEHUs
MPUPOAHOTO PABHOBECHS,



yOeXKAEHHOCTH B OCO0OM 3HAYMMOCTH XHUMHHM JUIsI COBPEMEHHOM
UMBWIN3AlMU: B €€ T'YMaHHUCTHUYECKON HAIpPaBICHHOCTH W BAXXHOW POJIU B
CO3JJaHMM HOBOW 0a3bl MaTepuallbHOW KYJBTYPhl, PEIICHHH TJIOOATbHBIX
mpo0JIeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOW, SHEPTETUUECKOMH,
MUIIEBOM M DKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTHUM  MEIUIIMHBI,
o0ecrieueHNH YCIOBUM YCIICIITHOTO TPY/1a M SKOJOTHYECKA KOM(OPTHOMN KU3HU
Ka)XJI0T'0 YICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHMS, HUCMOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh TOJIydaeMble 3HAHUS JUIS aHaIu3a U OOBSICHEHMS SIBJICHUM
OKPYXAaKUIEro MHUpa U MPOUCXOJAIIMX B HEM H3MEHCHHH, YMEHUA J€aTh
00OCHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAy4yHbIX (DaKTOB U HMMEIOIINXCS
JAHHBIX C LIEJIbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HKCIIOIb30BaTh XMMHUYECKHE 3HAHHS IS
perieHus MpooJIeM B pealbHbIX )KU3HCHHBIX CUTYAIUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATEIbCKON JEATENbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K aKTHBHOMY TOJYYCHHIO HOBBIX 3HAHMM IO XUMHU B
COOTBETCTBHH C KM3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pa3lIMuHbIX  cdepax
npodeccuoHaIbHON e TEIbHOCTH.

METANPEAMETHBIE PE3YJIbBTATDI

MeranpenMeTHble pe3yiabTaThl OCBOCHUS y4E€OHOTO MpeaMeTa «XHUMUs)
Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble 11 (OpPMHpOBAHHS  MHPOBO33PEHHUS  OOy4arouIuxcs
MEXIUCIUTUIMHAPHBIE (MeXTIpeIMETHBIE) oOlIIeHayYHbIe MOHATHS,
OTpaXkarouiue IeJIOCTHOCTh HayYHOW KAapTHHBI MHpa U CHEU(PUKY METO/I0B
[O3HAHUS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO,
SHEpPrus, SIBICHHE, MPOLECC, CUCTEMa, HAY4YHbIM (paKT, MPUHLHUI, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHE, HAOJIOJEHHE, H3MEpEHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEeNCTBUS (mo3HaBaTENbHbIE,
KOMMYHHMKAaTHBHBIC, DEryJsATUBHBIE), oOecneuynBaromue (GopMUpoOBaHUE
(YyHKIMOHAIBHOW TPAMOTHOCTH M COLUATIBHON KOMIETEHIIMN 00 y4aroIINXCs;

CIIOCOOHOCTD oOyyJaronuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W  YHHBEPCAJIbHBIE
y4eOHbIE 1eUCTBUS B TO3HABATEIbHON U COLMATIBHON MPAKTHKE.



MeranpenMeTHbie pe3yJibTaThl OTPAKAIOT OBJAJECHUE YHHUBEPCATbHBIMU
y4eOHBIMH  T103HABAaTCIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSAMU.

OBJlaiecHMe  YHMBEpPCAJbLHBIMHM  Y4YeOHBIMH  TO3HABATEJbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYecKHUe JeiCTBUS:

CaMOCTOATENHLHO  (opMynUpoBaTh U  aKTyaIHM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPENENATh IIeU ASATEeIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU HUX
JOCTHMKEHUSI, COOTHOCUTb PE3YyJbTaThl JIEITEIBHOCTH C IIOCTaBJICHHBIMHU
LETISIMU;

WCIIO0Ib30BaTh IPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTUYECKOT'0 MBIIIIECHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBS3b,
UCITOJI30BAaTh COOTBETCTBYIOIIHME TOHATHUS JIJIs1 OOBSCHEHHS OT/ICIBbHBIX (DAKTOB
U SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUM ISl KiIacCU(pUKAIMU BEUIECTB U
XUMUYECKUX PEaAKIINA;

yCTaHABIIUBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykAeHus (MHIYKTUBHBIC, JCHYKTUBHbBIC, 10
aQHAJIOTUM), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pacCMaTpUBAEMBIX
SABJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIOUCHUS;

NPUMEHSITh B  MpoOIECCe I[O3HAHWS, HCIOIb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPEOOPa3OBBIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKMH 3HaK (CHMBOJI) dJIEMEHTa, XHUMHYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOW pEAKIMU — TPU PEIIEHUU YIeOHBIX
MO3HABATEIbHBIX W MPAKTUYECKUX 3aJlay, NMPUMEHITh HA3BAHHBIE MOJEIbHBIC
MIPECTABIICHUSI JIJIs1 BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIECTB
U XUMHUYECKHUX PEAKIIUH.

2) 0a3oBbI€e HcCIeI0BaTEIbCKUE 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKLni;

dbopmynupoBaTh €AW W 3aJayd  HCCJICIOBAHUSA, HCIIOIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSATENIbHO C(POPMYIMPOBAHHBIE BOIPOCH B Ka4e€CTBE
MHCTPYMEHTA MO3HaHUS U OCHOBBI JII (POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUA M MPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOJaTh 3a



XOJJOM  TIpOLIECcCa, CaMOCTOSITEABHO MPOrHO3UPOBATH €ro  pe3ysbTarT,
dopMynrpoBaTh 00OOIIEHUS U BBIBOJbI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yJIbTaTOB HCCIIEIOBAaHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUYECKOM HCCIEI0BATEIbCKONM H MPOEKTHOU
JESITENbHOCTH, MPOSIBISITH CIIOCOOHOCTh UM TFOTOBHOCTh K CaMOCTOSTEIbHOMY
IIOMCKY METOJ0OB PELICHHs IMPAKTUYECKUX 3a]ad, NPUMEHEHUIO Pa3Iu4HbIX
METO/I0B ITO3HAHMS.

3) paGora ¢ nHpopManue:

OPUEHTHPOBATHCSI B PA3NMYHBIX MCTOYHHUKAX HMHPOpMALUM (HAy4yHO-
MOMyJIsIpHasl JINTepaTypa XHUMHUYECKOrO COAEpP’KaHHsA, CIPaBOYHBIE MOCOOMS,
pecypcel HTEpHeTa), aHanu3upoBaTh HHPOPMALIUIO PA3IUYHbBIX BUAOB U (popm
OpE/CTaBlICHUs,  KPUTUYECKH  OLEHMBaTh €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUYNBOCTb;

(opMyIupOBaTh 3aMpPOCHl U NPUMEHATH Pa3INUHbIe METO/IbI IPU MTOUCKE U
orOope HHpOpMaLHH, HEOOXOAUMON ISl BBINOJHEHUS Y4eOHBIX 3aJay
ONPEAEIIEHHOrO TUTIA;

npuoOpeTaTh OMBIT UCIOIb30BAaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpAaTh ONTUMANbHYIO (OpMY TpEICTaBICHUS
uHbopmalu (CXeMbl, rpaduKu, JUarpaMMbl, TaOJIULbI, PUCYHKHU U APYTHE);

UCMOJb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpelcTBa INpu padboTe ¢
XUMHYECKON uHpOpMalueil: MPUMEHITh MEXKIpeAMETHbIe ((pu3ndeckue u
MaTeMaTUYEeCKWe) 3HAKU M CHUMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKIIATYpY;

UCMOJIb30BaTh M MPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HarJIIHOCTH.

OBinageHne yHMBEPCAIbHBIMM KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3aJlaBaTh BOINPOCHI MO CYLIECTBY 0OCYXIaeMOHl TeMbl B XOJl€ JAMajora
W/WIA JUCKYCCUM, BBICKa3blBaTh HJEH, (HOPMYJIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTENIBHO BBITTOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYIATh C MPE3CHTAUUEN PE3yIbTaTOB IMO3HABATEIBHON JEATEIbHOCTH,
IIOJyYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKaMHU IIpU
BBIMIOJIHEHUN ~ XUMHYECKOI'O0 SKCIIEPUMEHTA, IPaKTUYeCKOW paboThl 10
MCCJIEIOBAHHIO CBOMCTB M3y4YaeMbIX BEILIECTB, pealn3alui yueOHOro MpoeKTa u
(GbopMyHpoOBaTh BBIBOABI MO pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MyTEM
COIJIaCOBaHUS MO3ULMN B X0/I€ 00CYk/I€HNUS U 0OMEHAa MHEHUSIMU.

OBiageHne YHMBEPCAJIbHBIMH PEryJIsiTHBHBIMH 1eHCTBUSMU:



CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYILECTBIISATH CBOIO IMO3HABATEIIbHYIO
JeSATebHOCTh, ONpenessas e€ IeMu W 3ajJadd, KOHTPOJIMPOBATH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpEAJIaraeMblii aqropuT™M JACHUCTBUN TIpH
BBITIOJTHEHWN YYE€OHBIX W HCCIEAOBATEIbCKUX 3ajad, BbIOMpaTh Hamboiee
3¢ deKTUBHBIN cOCcO0 HMX pElIeHHs] ¢ Y4ETOM MOJYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEM  JIEATEIbHOCTM Ha  OCHOBE
caMOaHaJIn3a U CaMOOLEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmerHble pe3yabTaThl OCBOEHMSI Kypca «OpraHuyeckas XuUMUS»
OTpaXkaroT:

c(OPMUPOBAHHOCTh IPEACTABICHUN O XHWMHUYECKOW COCTaBISOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHUH B TIO3HAHUU SBIICHUI
npupoAsl, B (GOPMHUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pelIeHMs] NPaKTHYECKUX
3ala4 M DKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MPUPOJTHOM CpEIE;

BJIQJICHUE CUCTEMOM XHMMHYECKMX 3HAaHWUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUS (XUMUYECKUHA DIIEMEHT, aTOM, AJIEKTPOHHAs
0o0ol0uKa aToMa, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHULATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas Qopmyina (pa3BépHyTas U COKpalIEHHas),
MOJIb, MOJIIpHasg  Macca, MOJSPHBIA  O00BEM,  YIJIEpOJOHBIN  CKEJeT,
(yHKUMOHANbHASL TPYIA, paguKajl, HU30MEpHUs, U30MEpbI, IOMOJIOTMYECKUM
psAa, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOX M a30TCOJAEpIKAIIME COECIUHEHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTMHEHHS);
TEOPUH U 3aKOHBI (TEOpUsl CTPOEHUs opraHnyeckux Bemects A. M. Bytneposa,
3aKOH COXPAaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIIMYECKUHN SI3bIK
XUMHUHU; MHPOBO33PEHUYECKNE 3HAHUSA, JIEKAllhe B OCHOBE MOHHMAHMS
MPUYUHHOCTA M CHUCTEMHOCTH XUMHYECKUX SIBJIICHUH, (PAKTOIOrMYECKUe
CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HMCMOJIb30BAHUU
BaXHEWIINX OPraHUYECKUX BEIIECTB B OBITY U NPAKTUUYECKOW NEATEIbHOCTU
YeJI0BEKA;



c(OpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSTHS
[PU ONIMCAHUU COCTaBa, CTPOEHUS U NPEBPALLEHUI OPraHUYECKUX COCUHEHNI;

c(OpMUPOBAHHOCTh YMEHUI HCHOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHHUSI MOJIEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON)
dbopMy1 OpraHMYecKMX BEUIECTB W ypPaBHEHUH XHWMHYECKHX PEaKIUid,
M3rOTaBIMBATh MOJEIHN MOJIEKYJ OPTaHUYECKHUX BEIIECTB I WIIIOCTPALUU UX
XUMHUYECKOI0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTAHABINBATH MPUHAIECHKHOCTh H3YUEHHBIX
OpPraHMYEeCKUX BEHIECTB IO HMX COCTABY M CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/Tpymnmne COeAMHEHUU (YTJIEBOAOPOIBI, KHCIOPOJ M a30TCoAepIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS), JaBaTh MM Ha3BaHUS IO
cuctematuueckoil Homenkinarype (IUPAC), a Takxe nNpuBOIUTh TPUBHUAIIbHBIE
Ha3BaHUs OTJIEIbHBIX OPraHUYECKUX BEHIECTB (PTHJICH, MPOIMWJICH, alleTUJIEH,
ATUWJICHTJINKOJb, TTUIEPUH, PeHON, (hopMabaeru, aleTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHasi KHCIJIOTa, OJICMHOBas KHCJIOTa, CTEApHHOBAs KHCIIOTA,
IIII0K03a, GpyKTO3a, Kpaxmal, LEeUII0I03a, MIHIHH);

c(OPMUPOBAHHOCTh YMEHMS ONPEICNATh BUABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS HPHUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. byriepoBa naisi OOBSICHEHHSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOEHUS; 3aKOH COXPAHEHHS MAacChl
BELIECTB;

c(OpMHPOBAHHOCTh YMEHUW XapaKTepu3OBaThb COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWIEH, NPONWIECH, aleTUJIEH,
Oyramuen-1,3, merunOyranuen-1,3, 6€H30/1, METaHO, STAHOJ, STUJICHTIUKOIb,
IJIMLEPUH, (PEHOJI, alleTalIbJIETU, MypaBbUHAA U YKCYyCHasl KUCIIOTHI, TJII0K03a,
Kpaxmasl,  [eJUII0JI03a, aMUHOYKCYyCHash  KHCJIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXKJAYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIHX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYIL;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPhs (HE(PTh, NPHUPOIHBIA Ta3, Yrojib), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

c(OpMHPOBAHHOCTh YMEHHMI TNMPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEUIECTBA WK MPOAYKTa
peaKiuu MO W3BECTHBIM Macce, 00BbEMY, KOIUYECTBY OJHOTO M3 HMCXOJHBIX
BELIECTB WJIH NPOAYKTOB PEAKIIHH);



c(OpMHPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAY4YHOI'0 MO3HAHUS, UCIIOJIB3YEMBIX B XUMHUH ITPU U3YUEHUU BEILECTB
U XUMHYECKMX  sABJIEHWH  (HAONIOJEHHE, U3MEpPEHHE, SKCIEPHUMEHT,
MOJIEJIMPOBAHUE), HCIOJb30BaTh CUCTEMHBIE XHUMHUYECKHME 3HAHUSA IS
MPUHATUS PEHIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX C
BELIECCTBAMHU U UX IPUMEHEHHEM;

chOpMUPOBAHHOCTh ~ yMEHHUH  COONIOJATh  MpaBWiIa  TOJIb30BaHUS
XUMHUYECKON MOCyA0d M Ja0OpaTOpHBIM OOOpYJOBaHMEM, a TaKKe IpaBuia
oOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU MO BBIMOJHEHUIO
71a00paTOPHBIX XMMUUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHHUPOBATh U BBHIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (TPEBpALLEHUs OPraHUYECKHX BEIIECTB IPU HArpeBaHUM,
NOJyYeHHE HSTUJIEHAa M U3Y4YEHHE €ro CBOWCTB, KayeCTBEHHbBIE pEaKIUU
OpPTaHUYECKUX BEIECTB, JEHATypauusi O€JIKOB NpHU HArpeBaHUH, IBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUHU C MpaBUJIAMHU TEXHUKH 0€30MacCHOCTU IpHU
oOpallleHlH C BEUIECTBaMH M J1a0OpaTOPHBIM OOOpPYAOBAHUEM, NPENCTABIISATH
pe3ynbTaThl XHMHUYECKOIO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (QOpMYIUpPOBaTH BBIBOJBI HAa OCHOBE 3THUX
pE3yJIbTATOB;

c(OpMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIU3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanuu, MHTepHET U APYrux);

chOpMUPOBAHHOCTh YMEHUH  CcOOJIOAAaTh TMpaBUia  IKOJIOTUYECKU
[eJIecCO00pa3HOro MOBENECHHUS] B OBITY M TPYAOBOW JEATEIBHOCTH B UENIAX
COXPAaHEHHs CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHON Cpeabl, OCO3HABATh
OITACHOCTh BO3JECHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEIEIEHHBIX OPraHUYECKUX
BelIeCTB, MOHUMas cMbicn nokazatens [1/IK, moscHATs Ha mpuMepax crnocoObl
YMEHBUIEHUS W TPENOTBPAIICHUS UX BpPEIHOTO BO3JEHCTBUS HAa OpPraHu3M
YeJI0BEKA;

U1 00Y4arOIIKUXCs C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/]0POBbsI: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

IUIA CHenblX U CIa0OBUAAIIMX OOYdYarolUXCs: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3Hauenmii JI. bpaiinga nng  3anmcu
XUMUYECKUX POpMYI.

11 KIIACC



[IpenMerHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas v HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XUMHUHU B I[O3HAHUU SIBJICHUM
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOJIMMOMW JUIsl PEUIEHUs MPAKTUYECKHUX
3alad U JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralole MOHATUS (XUMHUYECKHUI 3JIEMEHT, aTOM, M30ToIl, S-, p-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEINEHb OKHUCJIEHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMUECKas, BOJIOPOJIHAS), KPUCTAIIMUECKAS
pEemETKA, TUIBl XUMHUECKUX PEAKIINi, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALNS, OKHUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiiny, XMMHUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON NTUCCOLMALNK, nepuoanueckui 3akon [[. . Menneneena,
3aKOH COXPaHEHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUs U IPEBPaALICHUS
SHEPIUM NPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3BIK
XUMHHM, MHUPOBO33PECHUECKHE 3HAHMS, JISKAIIME B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH M CHUCTEMHOCTHM XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU JEATEIbHOCTH
YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISABIISATH XapaKTEPHbIE MPU3HAKKU MOHATHH,
yCTaHABJIMBATh WX B3aMMOCBS3b, HMCIIOJIB30BAaTh COOTBETCTBYIOIIHME MOHATHS
MIPY ONUCAHWH HEOPTAHWYECKUX BEIIECTB U UX NIPEBPAILICHUN;

c(hOpMUPOBAHHOCTb YMEHUHN HCIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JIJIsI
cocTtaBiieHHsT (OpMYJT BEHIECTB W ypPaBHEHUM XMMHUYECKUX PpEaKIIHil,
cucremarnueckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJIENIbHBIX HEOPTaHUYECKUX BEUIECTB (yrapHbIi ra3, yriaeKuCIiblid ra3, aMMHaKx,
raméHasi U3BeCTh, HeTallI€Hasi U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OIpEAeNaTh BaJE€HTHOCTb M  CTEIEHb
OKHCJIEHUS XUMHUYECKUX IJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBaJEHTHAs, WOHHAs, METaJUIMYEeCKas, BOJIOPOJHAs) B
COCAUHEHUAX, THUIN KPUCTAUIMYECKOW PEMIETKM KOHKPETHOIO BEIIECTBA
(aToMHas, MOJIEKYJIsIpHAsl, HOHHAS, METAJUTMYECKas), XapaKkTep CPe/ibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;



c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBAaTh MIPUHAIEKHOCTh
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K ONpPEAECIEHHOMY Kiaccy/Tpyre
COCIMHEHUH (MpPOCThIE BEHNIECTBA — METAUIBl M HEMETaulbl, OKCH]IbI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI NEPHOJUUYECKOrO 3aKOHA
. W. MenngeneeBa W JAEMOHCTPUPOBATh €ro0  CUCTEMATU3HPYIOIIYIO,
OOBSCHUTEIHLHYIO ¥ TIPOTHOCTUYECKYIO (PYHKITUH;

cOpMUPOBAHHOCTh YMEHHMH XapaKTEepPH30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 3JeMeHTOB |—4 mepuonos Ileproanyeckoil CHCTEMBI
xumuyeckux asnemeHtoB . M. MenzaeneeBa, ucnoyib3ysl MOHATUS «s-, p-, d-
ANIEKTPOHHBIE  OpOUTATIN», (QHEPIreTUYECKHE  YpPOBHW»,  OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMS CBOMCTB XMMHYECKMX DJJIEMEHTOB M HMX
COEUMHEHUM 10 IlepuojaMm U rpymnnaM Ilepuoguyeckon cucTeMbl XUMUYECKUX
anemenToB [l. 1. MeHneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEHIECTB PAa3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TEHETUYECKOU CBSI3M MEK]Yy HEOPTaHUYECKUMHU
BELLECTBAMU C ITIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUUYECKHE PEAKIIUU 110
pa3IMYHBIM MPU3HAKaM (YUCITY M COCTAaBY PEarupyrolinx BELIECTB, TEIIOBOMY
s dexTy peakuu, N3MEHEHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 00PaTUMOCTH
peakIuu, y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTaBJIATh YPaBHEHHS PEAKLUUN pa3IMYHBIX
TUIIOB, TIOJIHbIE M COKpalIEHHbIE YpaBHEHMsS peaklUMii HOHHOro oOMeHa,
YUHUTBIBAs YCIOBUS, IIPU KOTOPBIX ATU PEAKLIMM UAYT 10 KOHIA;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAMTH PEAKLUH, IOATBEPIKIAIOIINE
Ka4EeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH
ONBITHBIM ~ IYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHMYECKHX BEILIECTB;

c(OPMUPOBAHHOCTb YMEHHUH pACKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIMN IOCPEACTBOM COCTABIECHHS JJIEKTPOHHOIO
OaaHca 3TUX peaKIuii;

chOpMHUPOBAHHOCT ~ YMEHUH  OOBSCHITH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peakIuu OT pa3InyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOT0 PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUSA (IPUHIUI
Jle larenke);

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XUMHUYECKHE TMPOIECCHI,
JeXalye B OCHOBE ITPOMBIIIIIEHHOTO MTOJYYE€HHs] CEPHOM KHUCIIOThI, aMMHaKa, a



TaKkke COPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX NPUHUMUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOT O MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUN NMPOBOJIUTH BBHIYUCICHHS C UCIOJIb30BAHUEM
MOHATHS «MACCOBasi A0JsI BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHUN ra30B
IpU XMMHUYECKHX pEaKUUAX, MacChl BellecTBa WIW 00bEMAa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WIM O0bEMY OJHOrO W3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOrO 3(QeKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHMSI MacChl BELECTB, IPEBPAILECHUS U COXPAaHEHUS SHEPTHH;

chOpMHPOBAHHOCTh ~ YMEHMH  COOJNIOJAaTh  MpaBWiia  IOJIb30BaHUS
XUMHYECKON MOCyn0il M J1abOpaTOpHbBIM O0OpYIOBaHMEM, a TAKXKE IpaBUiia
oOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMU IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IJITAHUPOBATh W BBINOIHATE XUMUYECKUN
HKCIIEPUMEHT (pa3io’KeHUE NePOKCHa BOJOPO/Ia B IPUCYTCTBUH KaTaIu3aTopa,
OIPEECIICHUE CpEeAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOIO
MHIUKATOpa, BIUSHHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOH
peakiuM, peakiuyd HMOHHOro OOMEHa, KayeCTBEHHbIE peakluud Ha cyibdar-,
KapOoHaT- W XJOPUA-aHHOHBI, HA  KaTHOH  aMMOHMs,  pEIIEeHue
AKCIIEPUMEHTAJbHBIX 3a7a4 1o Temam «Mertame» u  «Hemeramis») B
COOTBETCTBUM C MpaBWJIAMH TEXHUKH O€30MaCHOCTH MpH OOpallleHUH C
BEIIECTBAMU M JIaDOPAaTOPHBIM OOOpPYAOBAHHEM, MPEJCTABIATh PE3YyJIbTAThI
XUMHYECKOTO KCIEpUMEHTa B (OpMe 3alliCH YpaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHUPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHHI KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
UHPOpMAIUIO, MOIYYaeMYI0 W3 pa3HbIX HCTOYHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaluH, IHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh ~YMEHUW  COOMIOJATh MpaBHiIa  AKOJIOTMYECKU
L[E€J1€CO00PA3HOr0 MOBEACHUS B OBITY U TPYIAOBOM [EATEIbHOCTH B LEIAX
COXPAaHEHUsS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOJHON Cpeabl, OCO3HABATh
OIIACHOCTb BO3JECHCTBUS Ha JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
noHuMasi cmbicn  nokazatens [IJIK, mosicHATh Ha mpuMepax CHoCOObI
YMEHBIIEHUS! U TPEJOTBpAICHUs] MX BPEIHOTO BO3JEHCTBUS HAa OpPraHu3M
YeJI0BEKA,;

JU1 00Y4arOIIMUXCs C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/]0POBbsI: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJIaX MO3HAHUSA BEUIECTB U
XUMHUYECKHUX SIBJICHUM;



JUISL CHENbIX W CHA0OBUASIIMX OOYYaIOLIUXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiina gns  3anucu
XUMUYECKUX GOpMYI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KomnuecrBo yacos JIEeKTPOHHBbIE
HaumeHoBaHuMe pa3iesioB U TeM (un¢posbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYECKON XMMHH
[IpenmeTt oprannueckon xumun. Teopus
o PO, COEPYM
1.1 CTPOEHUS OPraHUUYECKUX COEIMHEHUN A. 3 0 0 Uspoypox
M. bytneposa P
Hroro no pazgeny 3
Paznen 2. YrieBoaopoasl
POII, COEPYM
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2 0 0 Vidoypox
29 HenpenenbHbie yrieBoa0pOIbl: aJKEHBI, 6 0 1 POII, COEPYM
' aJIKaJIMEHBbI, ATIKUHBI Nudpoypox
pPoll, COEPYM
2.3 ApoMaThuecKue yrieBog0pO bl 2 0 0
HNudoypok
24 [IpupoaHbIE HICTOYHUKH YIIIEBOJOPOLOB 3 1 0 Poll, COEPYM
' U UX nepepaboTka Nudpoypox
Hroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:kamnue opraHnyecKue coenHeHust
3.1 Cruptsl. deHoun 3 0 0 POIUILCOPEPYM




HNudoypok

39 Anbaeruasl. KapOoHOBBIE KUCTOTHI. 7 POIII, COEPYM
CnoxxHble d(UpPBI Hudpoypox

33 VYrinesozasl 3 ;?{glo’yiiEPyM
Hroro no pazneny 13
Pa3znen 4. A3orcogepxamye opranHudeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 ;?Igi’yig)KEPYM
Hroro no pazgeny 3
Paspnen 5. BoicokoMoIeKy ASIpHBIE COCUHEHNUSA

5.1 [Inactmaccel. Kayayku. Bonokna 2 ;?{g{)’y(;g)KEPYM
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 a4

[NPOIT'PAMME




11 KJIACC

KonunuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoasunie  IlpakTuueckue (uindpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0OCHOBBI XUMHUH
Crtpoenue atomoB. [lepuognyeckuii 3aKoH
PolI, COEPYM
1.1 u [lepuoanueckas cucteMa XUMHUYECKHX 3 0 0
Wudoypox
snemenToB /1. . Menpaeneena
12 Crpoenue BeniecTBa. MHOrooOpasue 4 0 0 P31, COEPYM
' BEILECTB Nupoypok
POIII, COEPYM
1.3 XUMUYECKUE PEAKIUU 6 1 1 ’
Uudoypox
Hroro no pazgeny 13
Paspnen 2. Heopranuveckasi XumMus
POII, COEPYM
2.1 MerTaisl 6 0 1 ’
Uudoypox
POIII, COEPYM
2.2 Hemeramnbl 9 1 1 ’
Hudpoypok
73 CBsI3p HEOPTaHUYECKUX U OPraHUYECKHUX ’ 0 0 poll, COEPYM
' BEIIECTB Uudoypok
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4 1 0 PO, COEPYM




‘ Wudoypox

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[NPO'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoumnyecTBo 4acos JIeKTPOHHBIE
Ne Jara nu¢pposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4yeHHusi | 00pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
| [IpenmeT opraHn4eckoil XuMuH, eé | 0 0 5 09.23 P3UI, COEPYM
BO3HMKHOBEHHE, PA3BUTHE U 3HAYECHUE R Hudoypox
Teopust cTpoeHUsE OPraHUYECKUX
o .. PolI, COEPYM
2 coennHenuii A. M. byrneposa, eé 1 0 0 12.09.23
Hudoypok
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o KiacCUPUKALTUU
opranndeckux BemecTts. Homenkiarypa POIII, COEPYM
3 P o P 1 0 0 19.09.23
(cucremaTuyeckasi) U TpUBHAIbHbBIC Hudpoypox
Ha3BaHUs OPraHUYECKUX BEILECTB
AJKaHBI: COCTaB ¥ CTPOCHHE, PO, COEPYM
4 e 1 0 0 26.09.23
TOMOJIOTHYECKUU PN HUndoypox
Meran u 3TaH — npocTenime PoLI, COEPYM
5 P 1 0 0 3.10.23 ’
MPEACTABUTEIH AJIKAHOB Undoypox
o P3O, COEPYM
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 0 0 10.10.23
Hudoypok
OTHIICH U TIPONMUIICH — MPOCTEHIINe P3O, COEPYM
7 P p 1 0 0 17.10.23 Ol € Y
[PEACTABUTEIN AJIKEHOB Undoypox
[TpakTuueckas padorta No 1. P3UI, COEPYM
8 1 0 1 24.09.23
«[lomyueHune 3TUIEHA U U3YYEHHE €r0 Nugpoypox




CBOMCTB»

Anxanuensl. byranuen-1,3 u

poll, COEPYM

9 MeTunOyTaaueH-1,3. [lomyuenue 7.11.23 Usipoypox
CHHTETHYECKOI'0 Kay4yKa U PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTpOEHUA, FOMOJIOFI/I‘ieCKIiI'I\/'I p4n. 14.11.23 PoLI, COEPYM
AleTHIIEH — MPOCTEUIIINNA Hudoypox
IIpECTaBUTEND aJJKUHOB

1 Beruncnenus no ypaBHEHHUIO 21.11.23 poll, COEPYM
XUMHYECKOH peaKun Hndpoypox

12 Apenbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTH 58.11.23 PoILI, COEPYM
apeHoB HNudoypok

13 ['eHeTnueckas CBs3b yrieBOJ0POIOB, £ 11.23 poll, COEPYM
MIPUHAUISKAIIUX K Pa3JIMYHBIM Ki1accaM Hupoypox
[IpuponHble HCTOUHUKH YIJIEBOLOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE 12.11.23 PO, COEPYM
ra3bl, HEQTh U MPOTYKTHI €& Hudoypox
nepepadboTKku
IIpupoaHble HICTOYHUKH YTIIEBOLOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHbIE 19.11.23 PoUI, COEPYM
rasbl, HepTb U IPOAYKTHI €€ Hudoypox
nepepadboTKku

16 KonTponbHas pabota no pazaeny 26.11.23 POIII, COEPYM
«YTeBOAOpPOAB» Wndoypox

17 [IpenenbHble OAHOATOMHBIE CITUPTHI: 9.01.24 poll, COEPYM
METaHOJ U 3TaHoJ. BoropoaHas cBs3b Hudoypox




18 MHOroaToMHbIE CIIUPTHI: 16.01.24 poll, COEPYM
STUJICHTIIMKOJb ¥ TIUIIEPUH R Nudoypox
DeHOII: CTPOCHUE MOJIEKYJIBI,
. poll, COEPYM
19 (bu3HYeCcKre U XUMHUYECKHE CBOMCTBA, 23.01.24
HNudoypox
MIpUMEHEHUE
Anpaeruast: GopManbaerua u PoLI, COEPYM
20 ACTHIBI: GOp AT 30.01.24 ’
areTanbAerua. AIeToH Nudoypox
OZIHOOCHOBHBIE IIPE/IECIIBHBIE
PoUl, COEPYM
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS 6.02.24
HNudoypox
YKCYCHas
” [TpakTrueckas padota Ne 2. «CBoiCcTBa 13.02.24 P3UI, COEPYM
pacTBOpa yKCYCHOM KUCIOTHI» R Nudoypox
CteapuHOBast ¥ OJICUHOBAsSI KMCJIOTHI, KaK
PoII, COEPYM
23 NPEJCTABUTENN BBICIIMX KapOOHOBBIX 20.02.24
HNudoypok
KHUCIIOT
MpbIia KaK COJIM BBICIITUX KapOOHOBBIX poll, COEPYM
24 X Kap 27.02.24 Ol COEPY
KHUCJIOT, KX MOIOIIEE NECUCTBHE HUndoypox
CrnoxHbie 23Ul KaK IPOU3BOTHBIC
P3O, COEPYM
25 KapOOHOBBIX KHCIOT. ['uapomnu3 5.03.24
HNudoypok
CJIOKHBIX 3(hUpoB
JKuphbl: TupOan3, IPUMEHEHHUE, PO, COEPYM
26 P AP P 12.03.24 Ol € Y
Ouoorudeckast poib )KUPOB Hudoypox
VYTneBoabl: cocTaB, KiaccupUKaIus.
. pPall, COEPYM
27 Baxxnelime npenctaBuTeNn: IiI0K03a, 19.03.24
Hudoypok
bpykTO3a, caxapo3a
28 Kpaxman u niesutoio3a kak mpupoIHbIe 2.04.24 POII, COEPYM




IMOJIUMEPHI Wndoypox
KoutponsHas pabora 1o paszen
P P pasnery POII, COEPYM
29 «Kucnopoaconepkaiiue opraHu4ecKue 1 9.04.24
Undoypox
COEIUHEHUS
POII, COEPYM
30 AMWHEBI: METHJIAMUH U aHUJINH 1 16.04.24
Hudoypok
AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
POIII, COEPYM
31 OpPraHUYEeCKUE COCAUHEHUS, UX 1 23.04.24 Usipoypox
ouosiornueckoe 3Hauenue. IlenTrast P
benkxu xak 0 e
3 JIKU IIPUPOIHEI | 30.04.24 Poll, COEPYM
BBICOKOMOJIEKYJIAPHBIE COCTUHEHMS Hngoypok
OcCHOBHEBIE TTIOHITHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUHN
POII, COEPYM
33 OCHOBHBIE METOBI CHHTE3A 1 7.05.24
. Nndoypox
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI.
[InacTmaccel, Kayuyyku, BOJIOKHA.
POII, COEPYM
34 HToroBast KOHTpoOJIbHAs paboTa 1 14.05.24 ’
Hudoypok
OBHIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME




11 KJIACC

KonunuecTBo yacos JIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Konrtposabnble  IIpakTudeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
XUMHUYECKUH 3I€MEHT. ATOM. POIII, COEPYM
1 1 0 0 5.09.23
DOneKkTpoHHask KOH(PUTYpalKs aTOMOB Nudoypox
[Tepuonnueckuii 3akon u Ilepronnueckas
CUCTEMAa XUMHUYECKUX 3i1eMeHToB J[. U. POIII, COEPYM
2 A . 1 0 0 12.09.23
MenneneeBa, ux CBsi3b C COBPEMEHHOM Hudoypox
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XHMUYECKHX JJIEMCHTOB U MX COCAUHCHUM
10 I'PyHIIaM U eprogaM. 3HaYeHHUE P21, COEPYM
3 by pHOA 1 0 0 19.09.23
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI Hudoypox
xumudeckux anmemenToB [.M. MenaeneeBa
B Pa3BUTHH HAYKH
Crpoenue BemiecTBa. XMMHUYECKasi CBS3b,
" POUI, COEPYM
4 e€ BHJIbI; MEXaHU3MBI 00pPa30BaHUS 1 0 0 26.09.23
N HNudoypox
KOBAJICHTHOM CBA3U. BojpopoaHas cBs3b
BajnieHTHOCTB. DJIEKTPOOTPULIATETBHOCTb.
Crenenb okucieHus. Belectsa POII, COEPYM
5 B 1 0 0 3.10.23
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO Hudoypox
CTPOCHUS
6 [TonsaTHE O TUCTIEPCHBIX CUCTEMAX. 1 0 0 10.10.23 POII, COEPYM




HcTuHHBIE U KOJIOWIHBIE pacTBOpPHI.
MaccoBas 1o BelecTsa B pacTBOpC

Hudoypok

Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKUX COCTMHEHUM.

poll, COEPYM

7 17.10.23
['enetnueckas cBA3b HEOPraHUYECKUX Nudoypox
BEILIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanuss XuMHIeCKUX peakiuii B
HEOPraHWYECKON U OPraHMYeCKON XUMHUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
PO, COEPYM
8 COXpaHCHUS U MPEBPAIICHUS SHEPTUU IIPU 24.10.23 Vindoypok
XUMUYECKHX peakuusx CKopocTh
peakuuu. OOpaTUMbIE pEeaKIIUU.
XUMHUYECKOE paBHOBECUE
PolI, COEPYM
9 BxomHas nuarHoctuka 7.11.23
Hudoypok
[Ipaktuyeckas pabora Ne 1. «Bnusiaue
pPall, COEPYM
10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTh 14.11.23
N Undoypox
XUMUYECKOU PEaKLIUM»
DIIEKTPOIUTHYECKAS JTUCCOIHAITHSI.
[lonsiTue o BogoponHom nokasateine (pH
P (PH) PalI, COEPYM
11 pactBopa. Peakuiuu nouHHOTO 0OMEHa. 21.11.23
Hudoypok
I'maponu3 opraHUYecKux U
HEOPraHUYECKUX BEIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
PO, COEPYM
12 peakiuu. [TonsiTue 06 31exTponu3e 28.11.23

pacIuiaBoB U pacTBOPOB COJIEH

Hudoypok




13 KonTponbHast pabota no pazaeny 51993 poll, COEPYM
«TeopeTnueckre OCHOBBI XUMUN» o Hudoypox
Mertainel, UX MOJO0KEHUE B
[lepronuyueckol cucTeMe XUMHUYECKHIX PAILL CHOEPYM

14 anemenToB JI. 1. Mennieneena u 12.12.23 - <1)<; 20

H K
0COOEHHOCTH CTpOeHHS aTOMOB. O01IHe Y
(bu3UYEeCKHEe CBONCTBAa METAJIIIOB

s CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI 19.12.93 P3O, COEPYM
PAI HATIPSDKSHUH METaJIOB o Hudpoypox
XUMHUYECKHE CBOMCTBA BAKHEHIIINX

. . . POIII, COEPYM

16 METaJIOB (HATPUA, KaJuii, KalbIuH, 26.12.23

N g . Hudoypok
MarHui, aJJlOMAHUAN) U UX COSIUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 9.01.24 PO, COEPYM
COeMHEHUI R Hndoypox

13 XHMHYECKHE CBOMCTBA IIUHKA, XKeJie3a U 16.01.24 POIILI, COEPYM
UX COCJIMHCHUI o Nudoypok
[IpakTueckas padora Ne 2. "Pemenue

PolI, COEPYM

19 AKCIEPUMEHTAIBHBIX 3aJa4 110 TEME 23.01.24

Hudoypok
«MeTtamabi»"
HemeTamibl, ux MoJIOKEHHUE B

20 [leproguyeckoil cucTeMe XUMUYECKUX 30.01.24 POUI, COEPYM
anemenToB /. 1I. MenyeneeBa u o Uudoypok
0COOEHHOCTH CTPOEHHS aTOMOB
®du3nyecKue CBOMCTBA HEMETAJIOB. POILL COEPYM

21 AmoTponus HeMeTauIoB (Ha IpUMeEpe 6.02.24 ’

Hnudoypok

KHCIIOpOJia, cepbl, hocdopa u yriaeposa)




2 XHUMHUUYECKUE CBOMCTBA IaJIOTE€HOB, CEPHI U 13.02.24 poll, COEPYM
UX COEIMHEHNI R Nudoypox
XuMudeckre cBOMCTBa a3oTa, hocodpa u POIUI, COEPYM

23 5 ocodp 20.02.24
HUX COEIUHEHUN HNudoypox
XUMHYECKHE CBOMCTBA yIIepoa, POII, COEPYM

24 yrepol 27.02.24
KPEMHHUSI U X COCAMHEHUI Hudoypox

)5 [IpuMeHeHre BaXKHENUIIINX HEMETAJIOB U 5 03.24 POUI, COEPYM
UX COCJIMHCHUI R Nudoypok
O06o001IeHre U CUCTeMAaTU3aIHs 3HAHUN TI0

26 TeMme «HemeTamneny. BeraucneHus mo 12.03.24 POII, COEPYM
YPaBHEHUSIM XUMUYECKUX PEaKUUN U . Nudoypox
TEPMOXUMHUYECKUE PACUETHI
[IpakTueckas padora Ne 3. «Pemenue

PoII, COEPYM

27 SKCHECPUMEHTAIBHBIX 3a4a4 II0 TEME 19.03.24

HNudoypok
"HemeTamisi"»

)3 KonTponbHas pabora o temam 5.04.24 POI, COEPYM
«Mertamnei» u «HemeTamasny . Hnudoypox
Heopranunueckue u opraHudeckue

P3O, COEPYM

29 kucioTel. Heoprannueckue u 9.04.24

HNudoypok
OpraHWYeCKHE OCHOBAHUS
AmpoTepHble HEOpraHU4YECKUe U

30 OpPraHuYeCKUE COeAMHEHHUS. [ eHeTnUecKast 16.04.24 poll, COEPYM
CBSI3b HCOPTaHUYECKUX U OPTaHUUECKUX o Uudoypok
BEILIECTB
Posb xumuu B oOecrieyeHUH poll, COEPYM

31 23.04.24 ’

JKOJIOTUYECKOM, SJHEPreTUIECKON U

Hudoypok




1804000 (): 005 6630HaCHOCTI/I, pa3sBUTHU

METUITHHBI
[IpencraBienust 06 OOIMIKUX HAYYHBIX
32 I pnj HIax n OMI)IHIJIIGL:-IHOFO}II'IIIOJ'I CHUS 1 30.04.24 PO, COEPYM
p Hv p yi o Hudoypox
BOKHEUIIINX BEIICCTB
33 YenoBek B MUPE BELIECTB U MATEPUAIIOB 1 205 PoLI, COEPYM
XuMHUsI 1 3J0pOBbE YeIOBEKa ' Hudoypox
POIIL, COEPYM
14. ’
34 Hrorosast kKoHTpoOJbHAS paboTa 1 05 Uspoypox
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Xumus 10. T'abpuensu O.C., Octpoymon WU.I'. M. IlIpocsenienue,2019
Xumus 11. T'abpuensu O.C., Octpoymos U.I'. M. IIpocsemienne,2019
METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

3a/1a4u 0 XMMUU ISl IOCTYNAaMUX B By3bl. XoMueHKo ['.I1., Beicias
mkoia. 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

PELL, COEPYM, Undoypox
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