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HOACHUTEJDBHAA 3AIINCKA

Pabouast mporpamma Mo XMMHUU Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanumn», TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHON ITporpaMMbl cpeaHero oomero oopazoBanusi(DOIT
COO), npencraBiaeHHbIX B DeaepaibHOM TOCYIAPCTBEHHOM 00pa3oBaTeIbHOM
cragapre COO, c¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTO TmpeameTa
«Xumus» B 00pa3oBaTeNbHBIX  oOpraHm3anusax Poccuiickoit  deneparum,
peanu3yronMX OCHOBHBIE 00pa30BaTeNbHBIE TPOTPAMMBI, U OCHOBHBIX IMOJIOKEHUN
«Crtpareruu pazsutusi Bocnutanusa B Poccuiickonn denepanuu Ha niepuon 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHHUS 3aHUMAeT Ba)XXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-HAay4YHOT0 oOpa3oBanus ydamuxcs 10-11 kmaccos. M3yuenue
npeaMera, peanusyeMoe B YCIOBUAX AU(PPEpeHIupOBaHHOTO, MNPOQPHUILHOTO
00yueHus, MPU3BAHO OOECIEeUUTh O00IIc00pa30BaTEILHYI0O U OOIIEKYJIBTYPHYIO
MOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO I aJanTallu HUX K OBICTpO
MEHSIOIIMMCS YCIIOBUSM >KU3HU B COIIMYME, a TAKOKe JJISl TPOJIOJDKEHUSI O0yUeHUS B
OopraHu3anusx MPOoPECCHOHAIBHOTO 00Pa30BaHUs, B KOTOPBIX XUMUS SBISCTCS
OJHOW M3 MPUOPUTETHBIX JUCLUILINH.

B nporpaMMe 1o XUMHHM Ha3HA4Y€HUE MpeaMeTra «XUMHUSD» MOJydaeT
NoAPOOHYI0  MHTEPHpPETAlMI0O B COOTBETCTBUU C  OCHOBOMOJIArarOUIUMU
nonoxkenusiMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeNied, COJepKaHusl,
pEe3yNbTaTOB OO0y4YeHHUS M TPEOOBAaHWI K YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIME BBINOJHAEMBIE MPOTPAMMON IO
XUMUH QYHKITUH:

e UH(POPMALMOHHO-METOUYECKAs, peaju3alus KOTOpoll oOecreunBaer
MOJIYYCHUE TIPEICTABICHUS O IIENIAX, COJACpPX)AHWUU, OOIEeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHUS OOYUAIOIINXCSl CPEACTBAMU TPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas NpeAyCMaTpPUBAET ONPEICIICHUE:
NPUHLUIOB  CTPYKTYPUPOBAaHUS W  TOCJENOBATENIbHOCTH  HM3Yy4YCHUS
y4eOHOrO  MmaTepuaia, KOJMYECTBEHHBIX W KA4YeCTBEHHBIX  €T0
XapaKTEPUCTHUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATETBLHON OCHOBBI
KOHTPOJII W OLEHKH O0pa3oBaTelIbHBIX JOCTHXKEHUNU OOYyYaloluxcsi B
paMKax WTOrOoBOM arrectauud B (OpME €AMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Tporpamma asis yriyOaEHHOTO U3YYCHUST XHMUH:

e YCTaHABIMBAE€T WHBAPUAHTHOE IMPEAMETHOE COJepXKaHue, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTACNbHBIX Mpoduieid, mnpeaycMaTpuBacT



pacnpeneneHue W CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e Ja€T MpUMEpPHOE paclpeaesieHue y4eOHOro BpeMEeHH, PEKOMEHIYEMOT0 AJIs
U3YYEHUS OTNIEIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HM3YyUYEHHUS]  y4yeOHOro
MaTepuanga ¢ y4ETOM JIOTHMKM MOCTPOEHHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJUYECKYI0 MHTEPNpETALMIO LeJeH U 3a/ady U3yuyeHUs MpeameTa
Ha yriayO0JaEHHOM YpPOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpenHero o0mero o0pa3oBaHUs, COJEPKATEIIbHOM  XapaKTepUCTUKH
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHHUS OCHOBHOW  00pa3oBaTEIbHOMN
pOrpaMMbl CpeaHEero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHbIX), @ TaKKE€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TT03HABATENIbHBIX  JICMCTBUM  OOy4armIerocss IO  OCBOCHUIO
CoJIepKaHUs IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULHUSAM B HPOrpaMMe MO XUMHH MPEeTyCMOTpPEHa
IPEEeMCTBEHHOCTh ¢ OOy4YeHHEeM XHMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. 3a MpeaesiaMl YCTaHOBJICHHOM MPOrpaMMOM 1O XUMHH 00513aTeJIbHON
(MHBapHaHTHOM) COCTaBIAIONICH coAepKaHug ydyeOHOro mnpeaMera «XUMUS»
0CTa€TCsl BOBMOXXHOCTh BBIOOpA €ro BApUaTUBHOM COCTABIIAIONICH, KOTOpask TOJDKHA
OTIPECIIATHCS B COOTBETCTBUU C HAIlPaBJICHUEM KOHKPETHOTO MPpOoduist o0yueHusl.

B coorBercTBUM ¢ KOHUeNnTyalbHbIMU mnosiokeHusmu PI'OC COO o
HAa3HAUYEHUU TpeIMETOB 0a30BOro U YMIYyOJIEHHOTO YpOBHEW B CHCTEME
nuddepeHupoBaHHOTO OOYYEeHHUsT Ha ypOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHSI Ha YypOBHE VYrayOJNEHHOrO W3Y4YEHHUsS HalpaBlIeH Ha peajn3aliio
PEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TArlOM MOTYYSHHs] XUMUYECKOTO 00pa30BaHUs
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCHUILUIMH B By3aX M OpraHU3allUdsiX CpelHero npodecCruoHaIbHOro 0Opa3oBaHuUs.
B sT0i1 cBsI3M n3ydyeHue npeaMera « XuMush» OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha
pacliupeHue u yriayOJeHHEe TEOpeTHYEeCKOM U TMPAaKTHYECKON MOJArOTOBKHU
oOyyaromuxcsi, BeIOpaBIIMX OMpeneiaEHHbIN Mpoduib 00ydeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  TOCHEAYIOIIEr0 TMOJIYYeHUsT XMMHYECKOro oOpa3oBaHUS B
opraHuzanusax MnpodeccuoHanbHOro ooOpa3zoBanusa. Hapsny ¢ 3tum, B cBeTe
tpeboBanuiit ®I'OC COO k miIaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepanbHOI
00pa3oBaTeNbHON MPOTPAMMBI CPETHEr0 OOIIEro 00pa30BaHUs W3YYEHHUE MPeaIMeTa
«XUMHS» OPUEHTUPOBAHO TaKKE Ha pEUICHUE 3a]ad BOCIHUTAHMS M COLUATIBHOTO
pa3BUTHUs OOydJaromuxcs, Ha (OPMUPOBAHUE Y HHUX OOIICMHTEUICKTYalIbHbIX
YMEHHUM, YMEHHH pallMOHAIM3allMK Y4eOHOTO TpyJda U OOOOIIEHHBIX CIOCOOOB
NeATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAATPEIMETHBIN XapakTep.



CocTaBngmuMy TpeaMeTa «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO HM3y4YeHUS
ABIAIOTCS  yriyOnéHuele Kypchl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [Ipu ompeneneHnn moaxoaoB K OTOOPY M CTPYKTYPHOM
OpraHu3allMk COAEPXKAHUSA ATHUX KypCOB B IporpaMMe IO XUMHUHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a30BOro M yriyoJ€HHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCAIIUXCS K 0a30BOMYy YPOBHIO M3y4Y€HHUs MpeaMmeTra. JTa cucreMa
3HAHUH TOJIy4aeT OMNpeAeT€HHOE TEOPETUYECKOe JOMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTbH CYHIECTBEHHO OOJBIINN 00bEM (PaKTOJIOIMYECKOTO MaTepHaa.
Tak, Ha yriyOJI€HHOM YpOBHE H3Yy4YEeHHsS IpeameTa oOecreueHa BO3MOXKHOCTh
3HAYUTENIBHOTO YBETUYCHHUS 00bEMa 3HAHUH O XMMHUECKUX DJIEMEHTaX U CBOMCTBAX
UX COCIMHEHUI HAa OCHOBE PACHIMPEHHUS U YTIyOJeHUs NMpe/ICTaBICHUNA O CTPOSHUHN
BEIIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKaHMUsI peakUui,
paccMaTpuBaeMbIX C TOYKM 3PEHUS XUMUYECKOM KWHETUKH U TEPMOJUHAMUKH.
N3ydyenue mnepuoguueckoro 3akoHa u [leprogudeckol CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPECTaBICHUIX
O CTpPOGHHUH aromMa. XHUMHUYECKass CBS3b OOBSACHSAETCS C TOUYKH 3pEHUS
HEPreTUUECKUX M3MEHEHUH Npu e€ 00pa30oBaHUM U Pa3pyLICHUH, a TAKKE C TOUKU
3peHusi MeXaHu3MOB €€ oOpazoBaHus. M3yueHue THUIIOB peakUuid JOMOJHSAETCS
dbopMupoBaHHEeM TpEACTaBIEHUN 00  OSIEKTPOXMMHYECKHX IMpoleccax M
ANIEKTPOJIN3€E PACIIIIAaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XuMHUu mpu
PacCMOTPEHHH PEaKIMOHHOW CHOCOOHOCTH COCOUHEHHWH yaAensercs ocoboe
BHUMAaHHE BOMpPOcaM 00 3JIEKTPOHHBIX d(DdeKrTax, 0 B3aMMHOM BIIUSHUH aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHWe UMeeT TO, 4YTO Ha COAEpKaHHE KYypCOB XHUMHH
yrayOa€HHOTO YpOBHS M3y4Y€HHUs TSl KJIACCOB onpeneiaeHHoro npoduis (TJaBHbIM
00pa3oM Ha UX CTPYKTYPY M XapaKkTep JONOJHEHHUI K 00Iel cucTeMe mpeIMeTHBIX
3HAaHWN) OKa3bIBAIOT BIMSIHUE CMEXHBIE MpeIMEeThl. Tak, HanmpuMmep, B COJEp:KaHUuU
npeaMeTa Ui KIaccoB XUMHUKO-(QHU3nYeckoro npoduis 0onblioe 3HadyeHHe OyayT
UMETh 3JIEMEHTHI yueOHOTO MaTepuaia no ooumei xumuu. [Ipu n3yuenuu npeamera
B JIaHHOM CJy4yae akIeHT OyJeT cJenaH Ha OOLIHOCTh METOJIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAST TEOPHUS
(MozexynsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U YHEPTUH, 3aKOHBI
TEPMOIMHAMHUKH, dJICKTPOJIH3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.

B To ke BpemMs B CoAepKaHWM TMpeAMETa IJsi KIJIACCOB XUMHUKO-
ouosiornyeckoro npodusis OONBIIMN YyIEIbHBIA BeC OyIeT MMETh OpraHudeckas
xumusi. B 3ToMm ciyyae mpenocTaBiseTcs BO3MOXKHOCTD JJisi 0ojiee 00CTOATEIHHOTO



pPaccMOTPEHUSI XUMUYECKOW OpraHU3alliy KIETKH Kak OMOJOTHYECKON CHUCTEMBI, B
COCTaB KOTOPOM BXOHAT, K IpPUMEPYy, TAKHE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK
JUMHIBI, OCNKH, YTIeBOIbl, HyKJIEHMHOBbIE KUCIOTH U npyrue. [Ipu 3Tom 3HaHUS O
COCTaBE M CBOMCTBAX NPEACTABUTENIE OCHOBHBIX KJIACCOB OPTAHMYECKHUX BEIIECTB
CIIy’aT OCHOBOHM [JIsi M3y4Y€HHUsI CYIIHOCTH MPOLECCOB (POTOCUHTE3a, AbIXaHUS,
NIUILIEBAPECHMUS.

B mnnane ¢QopmupoBaHHs OCHOB HAydyHOTO MHUPOBO33PEHUS, OCBOCHUS
0OIlIEeHay4YHBIX METOJOB MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN H3ydeHHe MpeameTa «XUMHS» Ha YriayOJE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH TpeIMETaMH, BXOIAIIMMHU B COCTaB
npeaMeTHbIX obnacteit «EcTecTBeHHO-HayuyHbIE MpeAMETh», «MaremaTuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu nzydyeHun yueOHOro npeamera « XumMus» Ha yriiyOla€HHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O U CpeaHero oodiiero oopazoBaHus (Ha 0a30BOM YpOBHE),
3ajaueil MEepBOCTENCHHONM 3HAUYMMOCTH SBIsIeTCS ()OPMHUPOBAHHME OCHOB HAyKHU
XUMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON NeATeIbHOCTH
YEJIOBEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemienne 3To 3agadu Ha
yrayOnEéHHOM ypOBHE H3YYEHHsS IMpeAMeTa MpeanojaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMHpOBaHHE TMPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE€ XMMHH B
CHUCTEME €CTECTBEHHBbIX HayK W €€ Beaylleil poau B o0OecrieueHHH
YCTOMYMBOIO  Pa3BUTHUSI  4YEJIOBEUECTBA: B  PEIIEHHMH  MPoOJeM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUIIEBOM Oe30MacHOCTU, B Pa3BUTHU
MEJMLIMHBI, CO3aHUU HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
o0ecreyeHny palroOHAIBHOTO MPUPOJONOIL30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIe KyJIbTypbl 4YEIOBEKa, a TAKXKE 3KOJOTUYECKH
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

e OCBOCHHME CHUCTEMbl 3HAHUH, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBIISIIOILIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: (PyHIaMEHTAIbHBIX
IIOHSATHM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHSAX — ATOMHOM, HOHHO-
MOJEKYISIPHOM,  HAAMOJIEKYJSIPHOM, O  TE€PMOJMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX ITPOTEKAHUS XUMHMUYECKUX PEaKUud, O
XUMHYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX cUcTeMax, 00 oOIImx
Hay4HBIX MPUHLIHUIAX XUMUYECKOTO MPOU3BOACTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO MOHUMAHMUS
BOCTPEOOBAHHOCTU CHCTEMHBIX XWMHUYECKMX 3HAaHUW MJi1 OOBSICHEHHUS
KIIIOYEBBIX HJEH U MNPoOJIEM COBPEMEHHON XUMHUH, HJi1 OOBSICHEHHS U



MPOTHO3UPOBAHUS SIBIICHUI, HMMEIOIIMUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XMUMHEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OLICHKU C MO3HUIIMKA DKOJIOTHYECKOM O€30IIaCHOCTH IOCIIEACTBUIA
OBITOBOM M TPOU3BOJCTBEHHOW JEATEILHOCTU 4YEJOBEKa, CBS3aHHOW C
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TTepEepabOTKOMN BEILIECTBR;
yrayOJeHre MpeCTaBICHUN 0 HAYIHBIX METO/IaX MO3HAHUS, HEOOXOMMBIX
UL TIPUOOPETeHHs] YMEHHW OpPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS] XMMHUYECKHX SIBJICHUW, HMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JEATETbHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnnane peanuzanuM MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ENOCTHOW CHUCTEMBI CpeaHero oOuiero oOpa3oBaHHUsS MpPH H3yYEHUU
npeaMera  «XuMUsS» Ha  YrilyONE€HHOM  ypoBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LEeNH U 33/1a4H, KaK:

BOCIIUTAHUE YOEXKIEHHOCTM B T[O3HABAEMOCTH SIBIEHUW MPHUPOJIBI,
YBOXEHUS K TIPOIlECCY TBOpPYECTBA B O0JACTH TEOPETUYECKUX U
MPUKIAAHBIX HUCCICNOBAHUM B XUMHUHU, (OPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHIO M T[O3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO U  CAMOBOCIHUTAHUID  HA  OCHOBE  YCBOCHHS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
criocobHocTel oOydaronuxcs, (OPMUPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOILIEHUSI K CcamMoOOpa3oBaHUIO W HENPEPhIBHOMY O0Opa30BaHUIO Kak
YCIIOBUIO YCHENTHOW MpOo(eccCHOHaNbHON U OOLIECTBEHHON NIEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JIOPOBBI0O W TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpOBaHHE YMEHUW W HABBIKOB Pa3yMHOTO MPHUPOIONOIb30BAHMUS,
Pa3BUTHE AKOJOTUYECKON KYJIbTYphI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN JEATENbHOCTH.

OO1mee 9uCIIO 4acoB, MPEIYCMOTPEHHBIX IS M3YYCHHSI XHMHH Ha YTiyOJICHHOM
YpOBHE cpeHero odmiero oopasosanusi, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B Heemto).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aToMa yriaepoaa. XWMHUYECKas CBA3b B
OpraHUYECKUX COCAMHEHUsX. Tumbl ruUOpUAM3aIMU aTOMHBIX OpOuTaNIel
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTalled, G- U T-CBS3U.
OpunapHasi, [BOIHasE U TpoiiHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€d B MOJIEKYIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM pajnukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (GOpMyNbl pa3iU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIN 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnme. ['omonorus. 'omonorudeckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZIEJIBHBIX MPEACTABUTENCH.

OcoOeHHoCTH U KiacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAaKOMJIEHWE ¢ oOpa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBiaeHue, OOyrIMBaHHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psji ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNEruApUpOBaHus, IUKIN3ALUHY, TMPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oomias (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE W  IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aiKeHOB, SP°-
rubpuan3anus aTOMHBIX opOutaneil yriepona, 6- U m-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IpU JBOWHOW CBSI3M, MOJUMEpHU3aluu U OKucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIe peakiiuy Ha ABOWHYIO CBs3b. CIIOCOOBI TOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHS. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHWHOB, SP-
ruOpuau3aiys aTOMHBIX opOuTanei yriepona. @u3anyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTYYEeHUS
U IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeIlleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonmumepusanus ctuposna. CrocoObl NOIyYeHHS U
IIPUMEHEHUE apOMATHYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIH yronas u mpoAyKThl ero nepepadotku. Crnocoodbl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wWENoUn. B3auMoOelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUMHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJEHCTBUE aleTUJIeHa C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE 3STHIIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPOIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHBIE CBSI3U MEXKIYy MOJEKYJIaMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALMH, OKHUCIIECHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKlMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpraHUYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIAPOKCOTPYIIIBI U
OeHzonpHOrO sAapa. dusmueckue cBoicTBa (PeHona. OCOOEHHOCTH XHUMHUYECKHUX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0ObI osryueHus U npuMeHenue gpenomna. GenondopmanpaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHMS] — alIbJETH/IbI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMoniorndeckue psijabpl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. DuU3MUECKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHYECKHME CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUuU
npucoeauHeHns. OKHCIIEHNE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKatypa. Ousndeckue CBOMCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAS, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOU Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO6mmast xapakrepuctuka yriaeBoaoB. Knaccudukamus yrieBoaoB (MOHO-, TU-
U rnojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AlIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTr0J103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIF0JI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMIpOJIu3, KaueCTBEHHAs] peakiusi ¢ HOJ0M. XUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCJICHHE ATHJIOBOTO COUPTAa B albJAETH]l HA pAacKal€HHON MEIHON MPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rawnepuHa ¢
ruapokcuiom Menu(ll), xumuyeckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), BzaumoneicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CIupThl U
dbenomnwly, «KapOoHoBbIEe KUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:kale OpraHunvecKne coeTuHeHUs.

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHMCJIOT: TJIMUWH, anaHuH. @u3nueckue CBOWCTBA AMUHOKHCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aa4 [0 TeMaMm
«A30oTconepkalie  opraHuueckue — coenuHeHus’» U «PacnosHaBaHue
OPTaHUYECKUX COCAUHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMUS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPONIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
noudTUICHTepedTanaT). Y TUIU3alus 1 nepepadoTka MmiaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HUX MpPEBpallleHU:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHbIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojekymsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHMYECKOr0 COCIMHEHHS Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJICBOIBI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XUMudeckuid anemeHt. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMM4eCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacnpenereHue SIEKTPOHOB 1O aTOMHBIM — OPOMTAIISIM.
ONeKTpOoHHbIE KOHPUTYpALlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
INPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-aKLENTOPHBIN. JHEPrus U IJMHA CBsA3U. [1oNsIpHOCTH, HAIIPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBszu. BogoponHas CBs3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemecTtsa  MONEKYISpHOTO M HEMOJEKYISIPHOTO  CTPOEHHMs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIlMH pPaCcTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPIUM MPU XUMUYECKUX peakuusax. TernoBble 3QpPeKTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (PH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIAUTENM U BOCCTAHOBUTENHU. MeETOJ 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIIMYECKUX PELIETOK, IIPOBEACHUE PEAKLIUi HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (Ha NPUMEPE KUCIOPOJa, CEpPhI,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckue M XMMUYECKHE CBOMCTBA: PEAKLMH C
METaUlaMM M HEMETaJllaMH, BOCCTAHOBMUTEJIBHBIE CBOMCTBA. [ 'Mapuusl
TomIvBHBIE AJIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHble M IPOMBIIIIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopona. Ouznyeckne M XUMHUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHHS, (PU3MUECKHE WU
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcupn cepwi(1V), okcun
cepoi(VI). CepHucras u cepHas KUCIOTHI U uX comd. OCOOCHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4YeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THas
KHUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
yInoOpeHwusl.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XHMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(lV), yrompHas kuciora u eé
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (Gu3nuecKkue u
xumuueckue cpoictBa. Okcua kpemuHus(lV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nueckue cBoricTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYICHUS METaJJIOB: THUAPOMETAILTYPTHS, MUPOMETAILTYPTHS,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctiuka MertamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE TPOCTHIX BEIIECTB U UX COCTMHCHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynner [lepuoandeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, Pu3ndeckne 1 XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbI XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nyecKkue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuasl u cou xkene3a(ll) u xenesa(lll). [Tonydenue u npumeHeHue xemnesa
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydyeHrne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHUCTBUE THUIAPOKCUIOB AIOMUHHUS U IUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coeauHeHUsD», «A30T U (hochop U UX COECTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble IpuHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[pombIlLIeHHBIE
CIoCOObI MOMYyYEHHUS] BAXKHEHUIITNX BELIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYUYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCHEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIEBOM 0€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0€30IacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HH.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre 1 MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Marepuansl a1 31eKTpoHUKH. HaHOTeXHOMOT M.

PacuérHrbie 3a1aun.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B PacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(UKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kneTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pPECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHualbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dbapmareBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

[Inanupyemsble pe3ynbTaThl ONMPAIOTCS HA BeAylIue IeJieBble YCTAHOBKH,
OTpaXKaroIe OCHOBHOM, CYIIHOCTHBIM BKJIaJ M3y4aeMOH MPOrpPaMMbl B PA3BUTHE
JUYHOCTH OOYYAIOIIMXCS, UX CIIOCOOHOCTEH C HCIOJIb30BAaHHEM O0OPYIOBAHUS
1eHrpa «Touka pocray.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PEe3YyJIhTATOB OCBOCHHS TpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIJCIEHBI CJICAYIOIIME COCTABIISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEICIICHUIO; HaJTMYMe MOTHUBALIUU K
00y4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHW U HOPMaMd TOBEJICHUS, HAJIHYNC
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM AESTENbHOCTU
00ydJaronmxcs B MpoIecce peaim3aiii o0pa3oBaTeIbHOM eATeTLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMHUS» OTPaXKaIoT
c(OpPMHUPOBAHHOCTh OMbITa IO3HABATEILHOM U NPAKTUYECKON NESITeIbHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIHHOCTH TIPH CO3/aHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUOB YUCOHOU NeATEILHOCTH,

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

[EHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAY4YHOMY HACJEAUIO
OTEUECTBEHHOU XUMUMU;



YBOXEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUJIOKEHUSI XUMHH, OCO3HAHHMsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB,;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHUU U TOCIEIYIOIIEM
aHalm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (pHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMIOACHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS MOCJIECTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOTOJIsl, HAPKOTHUKOB, KypeHHS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYruxX BHUOAX
JIESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHYECKUX 3a]ad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3nuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:



HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOILIEHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMAaHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMHMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COUUAIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
peleHns BOIpOCOB PalMOHAIIBHOTO NPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
OPUPOIHON cpelie, YMEHHsS IMPOTrHO3UPOBATh HEOJIAroNpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT UX;

HaJM4usl pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKOHN HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOIECTBEHHOW MPAKTHKHU;

NOHUMAaHUsl CHeUM(PUKH XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
(GbOopMHpPOBAHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
IpEeJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJbI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHWCTHYECKON HAMNpPABICHHOCTH W BAXXHOM pOJH B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJIOOATBHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJly4aeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbIE 3aKJIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIMXCS JAaHHBIX C LEJNbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;



TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNEC
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJOB TIO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, YHEPIHSs, SBJICHHE,
npoIiecc, CUCTeMa, HayuHbIi (DAaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), oOecreunBaroIne dbopmupoBaHue GYHKIIMOHAIBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHMS U yHHMBEpCAJIbHbIC y4eOHBIE
JEHCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOW MPAKTHUKE.

MeranpenMeTHbie  pe3yabTaTbl OTPAXKAIOT OBJIAJEHUE YHHUBEPCAIbHBIMU
yu4eOHBIMU  TIO3HABATENBHBIMM, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACsITh 1LEeNH JACATEeNbHOCTH, 3aJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C ITOCTABICHHBIMU 1EJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJI KJIacCU(PUKAIIMKU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUMHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU,



CTPOUTH JIOTHYECKUE pPaACCYXKIeHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IMPUMEHSATH B MPOIIECCE MO3HAHMS MCITOJIb3yeMble B XUMHH CUMBOJIHUYCCKUE
(3HAKOBBIE) MOJIECITH, IPEOOPA30BBIBATH MOJICIILHBIC TIPEICTABIICHUS — XUMHUYCCKUH
3HaK (CHMMBOJ) OJJIeMEHTa, XUMHUYecKas (QopMmyiia, ypaBHECHHE XHUMHYECKOU
peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUCCKUX PEAKITHH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
pEeaKuunii;

(bopMyIMpPOBaTh MEJIN U 3a/1a41 UCCIICTOBAHMS, HCIIOJIb30BaTh IOCTABIICHHBIC
U CaMOCTOSATEIBHO C(OPMYyJIIMPOBAaHHBIC BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOATh 33 XOIAOM
mpolrecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYCHWYECKOW HCCIACAOBATEIIbCKOM H  MPOSKTHOMN
NEATEILHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEIICHUS IPaKTUYECKUX 3aJiad, NPUMCEHCHHUIO Pas3InIHBIX
METO/0B IMO3HAHHSI.

3) padora ¢ nnpopmanmeii:

OPHUCHTHPOBAThCS B Pa3IWYHBIX HCTOYHMKAX HWHoOpMmanuu (Hay4HO-
TOMyJIsIpHAsl JIUTEparypa XUMHUYECKOTO COJCP)KaHMS, CIPABOYHBIC IOCOOWS,
pecypcbl HTEpHETa), aHaTu3upoBaTh WH(DOPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHUSI, KPUTUYECKU OIICHUBATh eé JI0OCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOWCKE H
oTOope wuH(OpPMALMKM, HEOOXOJUMOW Uil BBIMOJHEHHS Y4YeOHBIX 3aaad
OIIPENIEIEHHOTO TUIIA,

puOOpeTaTh OMBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BHIOMpAaTh  ONTUMAaJIbHYHO  (GOpMYy  MpeACTaBICHHUS
uH(popmarmu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);



WCIIOJIb30BaTh HAYYHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXNpeaMeTHbie ((usnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHUH, BBICKA3bIBaTh UIeU, (DOPMYITUPOBATH CBOU MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C IPE3CHTAIlMEd Pe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HIIM COBMECTHO CO CBEPCTHHKAMHU TP BIMIOTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThI 1O MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U (HOpMyIUPOBATH BBHIBOIBI
10 pe3yJbTaTaM TPOBEACHHBIX HCCIICOBAHHMIA TYTEM COTJIACOBAHHS TO3MUIMHA B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE YHHBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTD, Omnpenessist e€ Meau W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraeMblii aJropuT™M JEHCTBUH IpH
BBIMIOJTHEHUH Y4YEeOHBIX W HCCIIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJNIYyY€HHUS HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYLIECTBJISATh CAMOKOHTPOJb JIE€ATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl M0 XUMUU Ha yriyOJIEéHHOM
YpOBHE Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHHs BKIIOYAIOT CHEHH(PUUECKHE
JUTsl ydeOHOro npeaMeTa « XUMUs» HaydHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
[0 OCBOEHUIO, MHTEPIIPETALMU U MPeoOpPa30BAHUIO 3HAHUMN, BUIBI ACSATEIBHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX y4eOHBIX
CUTYaIUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHEN. B



IPOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJIaM
WU3Y4YCHHUS.

10 KUIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHUSI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAYEHUM OpPraHuyecKon
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, IHEPreTUUECKON U
MUIIEBO 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U pPalMOHAIBHOTO
IPUPOAOIOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CpEE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAOIIUE MOHSITUSI — XUMUYECKUM JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0Ooyiouka aroma, S-, P-, O-aroMHbIe OpOWTAIH, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS aToma, TUOpuAM3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS
Ipylina, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasi), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOA- U a30TCOAEpKAIlle OPraHUYECKUE COETUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuognueckuit 3axkoH JI. VM. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemiecTB A. M. ByTiepoBa, 3aKk0oH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUH aTOMOB M TPYIIIT aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN 3dekTsi, opueHtanTsl | u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAy4YHbIX  MPUHIMUIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (Ha pUMEpPE TPOU3BOJICTBA METAHOJIA, TEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCaHHUM COCTABA, CTPOCHUS U CBOKMCTB OPraHUYECKUX COCTMHEHUN;



c(hOpMHUPOBAHHOCTH YMEHUIA:

WCITOJIH30BAaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIICCTB;

COCTaBIISITh YPaBHEHHSI XUMHYECKHX PEAKIUHA M PaCKphIBaTh MX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  TMOCPEICTBOM  COCTABIICHUS
AIIEKTPOHHOTO ©OajlaHCa »dTUX peakluil, peakuuil HOHHOrO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA;

U3rOTAaBIMBATH MOJICITH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIs WILTIOCTPAINH
UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJICKHOCTh M3YYECHHBIX
OpraHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K ONpeAeNEHHOMY
KJIacCy/Tpynme COeIWHEHWH, JaBaTh MM Ha3BaHHWS II0 CHCTEMAaTHYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS JJISI OTICIBHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOJIYOJ, TJIULEPHH,
STUJICHTJIUKONb, (PEHOJd, (QopMaNblIerul, aneTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsA, OJICMHOBAsI, MAJIbMUTUHOBAS KUCIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PpyKTO3a, aHWIIMH, JUBUHII, U30TPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHMYECKUX COCOUHEHUSX (KOBaJEHTHAas WM HOHHAs CBA3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTHh TIOJOXKEHUS TEOPUH CTPOCHUS
opraanueckux BemecTB A. M. byTiepoBa /st 00BsSCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
duznyecKkne M XUMHYECKHE CBOIMCTBA THUIMYHBIX MPEACTABUTEICH pa3IHMUHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB: aJTKAHOB, IUKIOATKAHOB, aJIKEHOB, aJIKaHUCHOB,
AJIKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB, CIHUPTOB, ajlbJETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMHHOB, aMHHOKHCIIOT, OEIKOB, YIJIEBOJAOB (MOHO-, JHU- M TMOJINCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKIYy HHMH  ypaBHCHUSAMHU
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIWA C HCIONb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHUMEpPax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3M (G- U TT-CBSI3U), B3AWMHOTO BIIUSIHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIaX;



c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Ceipbsi (HepTh, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu u
MIPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAaHUM O E€CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSThH OCHOBHBIC oreparuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 000O0IleHue,
CHUCTEMATHU3AIINIO, BBISIBICHUE NMPUYUHHO-CIIEC/ICTBEHHBIX CBSI3€M — JJId U3y4YeHUs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XHMHUYECKUX 3HAHUU C
MOHATUSMUA W TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI 1O OPraHUYECKOM XUMHUU Il OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOPpMUPOBAHHOCTh YMEHHI: TMPOBOAWTH PACUYETBl MO XHUMHUYECKUM
dbopMmynamM U ypaBHEHUSIM XUMUYECKUX PEAKIIUNA C HUCIIOIh30BaHUEM (PU3UUECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAaCUEThl MO HAXOXKIACHUIO XUMHUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHus, TUNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATh
C TO3UUUNA  SKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEIIECTB, MCIOIH30BATh MOJYYCHHBIC 3HAHUS JJIsI IPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (MOJIy4YeHHE W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BCIIECTB, KAYECTBEHHBIE pEAKIMH YTJIEBOJOPOJAOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOMICPIKAIMUX OPTraHMYECKUX BEIECTB, PEIICHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
0e30macHOro OOpalleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyaMpoBaTh 1ENb HCCIEAOBAHMS, NPEACTABIATH B Pa3IMYHON  (popme
PE3YNBTATHl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€I€CO00pa3HOro MOBEJAEHUsI B ObITY U
TPYJIOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS, OKpYXKarollen
IPUPOIHON Cpefibl U JOCTUKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;



OCO3HAaBAaTh OINACHOCTh TOKCUYECKOTO JCHWCTBHUS Ha JKUBBIE OPraHU3MBbI
OIPEAECTEHHBIX OPraHUYECKUX BELIECTB, NOHMMas cMbIca nokaszaress [1/K;

aHaAJIM3UPOBATh 11€JecCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1aueH.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUKM MHUPOBO33PEHHUSI W OOIIEH KyJIbTypbl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aToOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOWTanei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAas, WOHHAas, MeTaJUIMYECKas, BOJIOPOJIHAs),
KpUCTaJUIMYECKasg peIIETKa, XUMHUYECKash pPEakus, pacTBOP, DICKTPOIUTHI,
HERJIEKTPOJUTHI, SJIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEeHb JUCCOIUALINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEb, TEIIOBOW 3(]dekT
XUMHUUYECKON peaKIUU, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMHUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU ITUCCOLMAIUH, MEePUOIUYECKUIM
3akoH [[.1. MeHeneeBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaIECHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JieXKale B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHUX



peaKkuuii, TEPMOAUHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MMPOTEKAHUs, 0 XMMHYECKOM PAaBHOBECUHU, PACTBOPAX U AUCIEPCHBIX CHCTEMAX;
(baKkToIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYEHWH U OE30MMacHOM
WCIIOJIb30BaHNN BAXKHEHUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JNEATeIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABIIMBATh MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OIMCAHWUU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BaTh XUMHUUYECKYH) CHMBOJIMKY IS
cocTaBieHus (HOpPMyJT BEIMIECTB W  ypaBHCHUN XUMHUYECKUX  PEAKIIUA,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHnanbHbie Ha3BaHUS OTACIIBHBIX
BCIIICCTB;

c(hOpMUPOBAHHOCTH YMEHHUSI OTPEEIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XHMHYECKUX AJIEMEHTOB B COCJAMHEHMSX, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEILIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh  YMEHUMU: KJIACCU(DHUITPOBATH: HEOPraHUYECKUE
BEIIIECTBA I10 UX COCTaBY, XUMHUYECKHE PEAKIIUU 110 PA3IMUHBIM MMPU3HAKaM (YUCITY
U COCTaBy peardpyrolidx BEIIECTB, TEIUIOBOMY 3(QEKTy peakiuu, U3MEHEHHUIO
CTENCHEH OKHUCJICHUS JJIEMEHTOB, OOpAaTMMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPUOANYECKOro 3aKkoHa Jl.
W. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO IMEPHUOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl MOHSITUSI
«QHEPIreTHYCCKUE YPOBHM», «IHEPreTUUYCCKUE MOIYPOBHH», «S-, P-, O-aToMHbIC
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coequHeHMd 1o Tnepuogam W rpynmnam  I[lepumoamyeckount cucremsr [J[. .
MenpeneeBa, BaJICHTHbIE BO3MOXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX JICKTPOHHBIX 000JIOYECK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKAE  CBOWCTBA  BEMIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIIECTBOBAHME TE€HETUYECKOW CBS3U MEXKIAY HEOPTaHWYECKUMH BEIICCTBAMHU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPbIBATH  CYIIHOCTb: OKHCIUTENIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHca
ATUX PEAKIUW; PEaKIMid HOHHOTO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKPAIlllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakUuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILIEKCOO0Opa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUICKCOB IIMHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH IPOTEKaHUS
XUMUYECKUX PEAKIMi ¢ y4éTOM HMX DHEPTreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MECHEHHUS CKOPOCTH XHMHYECKOM pEaKIMU B 3aBHCHUMOCTA OT Pa3IMYHBIX
(bakToOpoB, a TaK)Ke XapakTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3zaehcTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSA XapaKTePU30BaTh XHWMHUYECKHE PEaAKIUH,
JeXalue B OCHOBE NPOMBIIIUICHHOTO TIOJMYYEHHsS] CEPHOW KHCIIOTHI, aMMHUaKa,
o0muye HaydHple TPUHIMIBI XUMWYECKUX MPOU3BOJCTB; IIEI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TpUPOABI — HAOMIOICHWE, W3MEPEHHE, MOJEINPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJIECHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 10 OOBSICHEHHS XHMHUYECKUX SBJICHHMHM, HUMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOHN JACSITEIPHOCTH YEJIOBEKA M B TIOBCEHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00JIe€ 0OCO3HAHHOTO MOHUMAaHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJAUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHSATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIWSY;
MacChl BEIIECTBA WM 00BEMA raza 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMH BEUIECTB; TEIUIOBOTO 3(ddekTa
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJOuYeh C
W3BECTHOM CTEMEHBIO JIUCCOIMAIMHU; MacChl (00BbEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTa PEAKIMU, €CIM OJHO W3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J10Jiel pacCTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMeECH); MIOJIM BBIXOJA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUN
ra3os;



c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKUH  SKCIEepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpelbl pacTBOPOB BEUIECTB C IOMOLIBI0 HHIAUKATOPOB, HW3Y4YEHUE BIIMUSHUSA
pa3aMYHbIX  (AKTOPOB HA CKOPOCTb XUMHYECKOW  peakLUuu, pPELICHUE
DKCIIEPUMEHTAJIBHBIX 3a7a4 1o Temam «Mertammey u  «Hemerams») ¢
coOII0ICHUEM TpaBMJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAaMHU M JIaOOpaTOPHBIM
o0opynoBaHueM, (OpMyJIHpOBaTh LEdb HUCCIEIOBaHMs, IPEACTABIATH B
pa3nu4HOil (opMe pe3ysbTaThl dKCIIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBuia MOJIb30BAHHUS XUMUYECKON
nocynoil u jabopaTopHbIM 00OpyJOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBUU C HMHCTPYKLUSIMHU I10 BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OIBITOB, SKOJOIMYECKH LIEJIECOOOpPa3HOrO IOBEIEHUS B OBITY M TPYIOBOU
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOETO 3J0POBbsI, OKPYKAOIIEH NPUPOIHON
cpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JEHCTBUSA HA YKUBBIE OPraHU3MBbI OINpPEAECIEHHBIX HEOPTAHHMYECKUX
BEIIECTB, MOHMUMas cMbIc nokazarens [1K;

c(OpPMUPOBAHHOCTh YMEHHN: OCYIIECTBIIATh II€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(GOpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (HaAy4YHAsl U yueOHO-HAy4IHAs
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UuTepHeT u Apyrue), KpUTHUECKU
aHAJIN3UPOBATh XMMUYECKYIO0 MH(OpMAIUIO, ITepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1aueH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeMHEeHUN A. M. 8
bytneposa
Hroro mo pazueny 8
Pa3znen 2. YrieBoaopoasl
51 [IpenenbHbIe YTIeBOAOPOALI — AJTKAHBIL, 5
' LUKJIOAJKAHEI
59 HenpenenbHble yriieBogopOIbl: aJKEHBI, 14 1
' aJIKaJUCHBI, aJTKUHBI
2.3 ApomaTudecKue yrieBo0pOo bl (apeHbl) 8
54 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOJOB U UX 4
' nepepaboTKa
2.5 ["asoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1
HWroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Crnuptsl. ®eHon 11 1
KapOonusbHble COeTUHEHUS: allbETU bl U
3.2 P 8 Jleria 21 1

keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC




s¢upsl. XKupsl

3.3 VYrneBoasl 9
Hroro no pasgeny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Hroro no pazueny 12

Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

51 BricokoMoIeKyIsipHbIE COSTMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 9
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1
BEILIECTB
1.3 XUMHYECKHE PEeaKIuu 19 1 3
Wroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Hemeraimisl 31 1 3
2.2 Meramisl 23 1 2
Hroro no pazgeny 94
Pa3zgen 3. XuMus 1 :Ku3HbL
31 MeTtoabl O3HAHUS B XUMUHU. XUMHA U 9
' JKU3Hb
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON
XUMHUH, TIPEJICTaBIEHUE O MHOT000pa3un
OPraHUYECKUX COCIUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa YIiiepo/ia

XI/IMI/I‘IGCKaSI CBA3b B OpFaHI/I‘IeCKI/IX
coeMMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHeHuit A. M. byrneposa

Buns! nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3P PEKTH B MOJIEKYJIaX OPraHMYECKUX
COCIMHEHUN

[Ipencrasienue o knaccupukanuu u
cucrematnueckas Homenkiiatypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

Knaccudukanms peakiyii B opraHu4ecKoi
XUMHUHI




Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTUYECKHH Psil, 001as
dbopmyna, HOMEHKIAaTypa u U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

dusnyeckue U XUMUYECKHAE CBOMCTBA
aJIKaHOB

11

HaxoxnaeHnue ajikaHOB B IPUPOJIE.
CniocoObI TTOTydeHUsT U TPUMEHEHNE
AJIKAHOB

12

Huknoankansl: o0mast popmyna,
HOMCHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTYYCHHS U TPUMEHECHUE

13

Pewrenne pacu€THbIX 3a1a4 HA
oTpeieIeHue MOJIEKYIIIPHON (hOPMYITbI
OpPraHU4ECKOr0 BELIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOJSIIUX B €r0
cocras. Cucremarnzanus 1 00001eHE
3HAHWM 10 TeMe

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyia, HOMEHKJIATypa, dJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusugeckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




Crioco0bI nostyueHus 1 IpuMEHEeHHE

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITomydyeHune 3TUIIEHA U U3YUEHHE €TI0
CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha

18 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI
OpPraHUYECKOI0 BEIECTBA
AJKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIMPOBaHHBIC.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBONCTBA CONPSIKEHHBIX
JTUEHOB

21 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
aJIKaJueHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001Ias

99 dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢du3nveckre CBOMCTBA

23 XHMHYEeCKUE CBOWCTBA aIKUHOB

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b

o5 CrniocoOblI Moy4eHus v NpUMEHEHNE
AJIIKUHOB

26 Pewenue 3anad: pac4€Tsl 110 YpaBHEHUIO
XAMHUYECKOU peaKkun

97 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OceH301a U TOIyoa, UX (U3UIECKUe
CBOMCTBa

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeLlEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI

30 MPUCOSAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB
CTHpOJIa
Pewenne pacu€THbIX 3a1a4 HA

32 ompeieJIeHuEe MOJICKYIIPHON (hOPMYITBI
OpPraHMYECKOro BellecTBa

33 Crioco0bI MOTy4eHUs ¥ IPUMEHEHUE
apeHoB

34 ['eHeTnyeckas CBSI3b MEXAY pa3InYHBIMU
KJIacCaMH YTJIEBOJI0POIOB
Pacuérbl o ypaBHEHUAM XUMHUYECKUX

35 peakmuii. CucremMarusanus u 00001eHIE
3HAHW 10 TeMe

36 [Tpuponustii ra3. IlonytHbie HETAHBIE
rasbl

37 KaMmeHHbIi yroyib 1 TpOAYKThI €70
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTku.

38 [IpumeHeHne MpoayKTOB MepepadboTKH

He(TH




39

FGHGTI/I‘-IGCKEUI CBA3b Menc):[y paSJ'II/I‘-IHBIMI/I
KJIaCCaMHM YTJICBOJIOPOIOB

40

["amoreHonpon3BoOAHbBIE YIIIEBOAOPOOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMellEeHus TajoreHa

41

JleWicTBue 1Ienoyuei Ha
rajoreHnpoun3BoiHbIe. B3anmopaeiicTeue
IUTAJIOr€HAJIKAHOB C MAarHUEM U IIUHKOM

42

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pazneny "YraeBogoposr"

43

KontponbHas pabora o Teme
"Vrnesonopoast"

44

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias ¢popmya,
CTPOEHUE MOJIEKYJI, H30MEpPHU4,
HOMEHKJIaTypa, Kilaccuuxamnms,
¢du3nueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CHI/IpTOB

46

CrniocoOblI Moy4eHus v NpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOUCTB

48

MHOFO&TOMHIﬂe CHI/IpTBII STHUIJICHIJIMKOJIb U
I‘JII/II_[epI/IH, nux (bl/ISI/IHGCKI/Ie U XUMHYCCKHUC
CBOMCTBA

49

CrniocoOblI Moy4eHus U NIpUMEHEHNE




MHOTI'0AaTOMHBIX CITUPTOB

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
denona
[TpakTuueckas padota Ne 2. Pemenue

53 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"CriupThl U peHobI"

54 CucreMmarusanysa 1 0000IeHNE 3HAHUHN 110
TEeMe
AnbAeruabl U KETOHBI: JIEKTPOHHOE

55 CTpOEHUE KapOOHUIBHOM IPYIIIbI,
TOMOJIOTHYECKHUE Psi/IbI, 001mIas opMya,
U30MEpHs 1 HOMEHKJIaTypa

56 Anbaeruapl ¥ KETOHBI: (PU3NIECKUE
CBOICTBA; peaKly MPUCOSTUHECHUS

57 Peakninu okHCIICHUS 1 KAUECTBEHHBIC
PEaKIfK abJIETUI0B U KETOHOB

58 CriocoObI MOTy4eHUS albJACTHAOB U
KETOHOB
OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS X
MOJICKYIT

60 W3omepusi 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (DU3MYECKHE CBOWCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOWCTB MypaBbUHOM
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KUCIIOT

64

[TonsaTne o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb! moTyueHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
obmas popmyna, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pacu€THbIX 3a/1a4: IO YPABHEHUIO
XUMHUYECKON PEaKINH, Ha ONPENEICHHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILECTBA

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCTIIEPUMEHTAIBHBIX 334 110 TEME
"KapOoHoBsie KucioTsl. CroxxHbie 3¢pupsr”

70

Kupsr: ctpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPKAIMNX OCTATKH HCTIPCACIIbHBIX




KUPHBIX KUca0T. XKupsl B npupoae

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCIOT, UX Molollee Aeiictrue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMCO)
['eneTnyeckas CBSI3b YII€BOIOPOAOB U

73 KHCJIOPOJICOACPKAIINX OPTaHUIECKHIX
BEIIIECTB

74 Pacuérbl o ypaBHEHUAM XUMHUYECKHUX
peaxkuuit

75 Cucremaru3zaius u 00001IeHNe 3HAHUH 110
TeMe
OO61as XxapakTepuCTHKA YIJIEBOAOB U

76 KJaccu(uKaus yriaeBogoB (MOHO-, IU- U
HIOJICaxapu/Ibl)

77 Monocaxapuasl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

78 IIpuMeHeHue I0KO03bl, €€ 3HAYCHUE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHnue B npupose u
NpUMEHEHHE AUCAXapPH]IOB
[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,

80 (bu3HYeCKre U XUMHUYECKHUE CBOMCTBA,
pUMEHEHHE

81 [TonsiTe 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pewienne pacueTHbIX 3aa4 HA

OMMpCACIICHUEC JOJIHM BbIXOAA MPOAYKTA




pCakru OT TCOPECTUICCKU BO3SMOKHOI'O

83

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
pasneny

84

KoHnTtponbHast paborta mo Teme
"Kucnopoaconepxaniue opraHn4eckKue
coenuueHus"”

85

AMUHBL: KTaccUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa v (PU3HYeCcKre CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

88

Crioco0bI nostyueHus 1 IpuMEHEeHHE
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (hU3NYecKre CBOMCTRA.
OTnenbHbIe MPEICTABUTENH O
AMHHOKHUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIN3 TENTHIO0B

91

benku kak mpupoIHbIC TIOTHMEPHI;
CTPYKTYpPHI OCJIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TCOIepIKaIIe TeTePOITUKINICCKHIE
COCINUHCHU L. HYKJ'IGI/IHOBBIG KHUCIIOTHI.
COCTaB, CTPOCHHE U OUOJIOTHYECKAS POJIb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"”

95

[IpakTuueckas padora Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"Pacno3HaBaHne OpraHUYeCKuX
coenuHeHun"

96

KontponbHas pabora o Teme
"A3oTcoaeprKale OpraHu4ecKue
coenuHeHus"

97

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3aLUs U
MIOJIMKOHACHCALUS

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

99

DJ1acTOMEpbI: HATYpaJbHBIN
CUHTETHUYECKHE KayuyKu. Pe3nHa

100

Bouiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. [lonumepsl cnenuanbHOro
Ha3HAaYECHHUS

101

[Tpaktuueckas padota Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Pacno3HaBaHue IJ1IaCTMAacC U BOJIOKOH"

102

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOT'0 MaTepuaa o TeMe
"BricOKOMOIEKYSAPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbIe
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUI 1
aneMeHT. M3oTornbl
5 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMu4eckux 3J1eMeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM 1
opOuTamsIM
DNEeKTPOHHBIE KOH(UTYpAIIUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1
DNEeKTPOOTPULIATETLHOCTh
[lepuoanueckuii 3akoH u [lepronnueckas
7 cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1. 1
Menpeneesa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
3 XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoiam
9 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1




TEMC

10

Bunsl xumMnueckoii cBA3u. MexaHu3MbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoneKkysapHbie
B3aUMOICHCTBHS

11

BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUCM

12

Hpe,I[CTaBHeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILLEHHBIE, PACTBOPUMOCTD.
Kpucrannornaparst

16

Cnioco0ObI BeIpaXeHHST KOHIICHTPAIUN
pacTBOpOB

17

Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTpanus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
TeEME




20

KonTtponsHas pabora o Temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepnonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menneneea", "Crpoenne
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanust XMMHUYEeCKHX PEeaKIIHii B
HEOPraHWYECKOW M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MIPEBPAICHUS] SHEPTUU NPU
XUMHYECKHX PEaKIMIX

22

TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIuil.
Tepmoxumuyeckne ypaBHEHHS

23

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKum‘/’I U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCUMOCTH OT Pa3JIMYHbIX (PaKTOPOB.
Karanu3 u karanuzatopsl

25

['oMoreHHbIE U TeTEPOreHHbIE PEAKIIII

26

[IpakTuueckas padora Ne 1 o reme
"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

O6patumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"BriustHue pa3nudHbIX GaKTOpOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECHS "

29

DnekTponuTrdeckas auccounanus. CuiabHbie
U cia0bie NeKTponuThl. CTereHb




JUucconranu

Nonnoe npoussenenne Boasl. Cpeaa BOIHBIX

30 pacTtBopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax dJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIINU B PACTBOPAX
3IIEKTPOIUTOB"
OKHCTUTENEHO-BOCCTAHOBUTETIHHBIC

33 peakuuu. BaxHeWme oKUCIUTENH U
BOCCTAaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BEIIIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3ama4d pa3auIHBIX THIIOB

38 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtposbHas padota mo teme "XuMu4eckue
peakiuun"
[Tonoxxenue HemetaioB B [lepuoanueckoit

40 CHCTEME XMMHYECKUX 3eMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAJIIOB

41 AnnoTponusi HeMETauIoB (Ha IpUMeEpe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)




Bonopon: nonmyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
lanmorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHHUs1, PU3NIECKUE U XUMUUYECKHUE
CBOMCTBA
I"anorenoBonopoasl. Baxxnenmume

44 KHCIIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTeHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI

45 MoJTydeHus1 TasioreHoB. [I[puMmenenmne
rajJJoreHoB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Perenue

46 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"T"asorens”
Kucnopon: naboparopusie u

47 MPOMBINIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢u3nueckue U XuMHYeckre cBoiicTBa. O30H.
[TpumeHeHue KUCI0poia U 030Ha

48 OKcubl ¥ IEPOKCHUIBI

49 Pemenue 3ama4d pa3auIHBIX THIIOB
Cepa: HaXOKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopoacoaepxaiiue COSTUHEHUS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XJICHHUE B TIPUPOJIC, CIIOCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAK, HUTPHUbI

55 Kucnopopaconepkamme coeIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COCIMHEHUH.
AB3OTHBIC yIOOpEeHHS
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJy4YeHHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoiictBa. Pochuast u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarniue
kucyoThl. Conu hochOpHON KMCITOTHI

59 [Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopHbie ynoOpeHust
[IpakTuueckas padora Ne 6. Perenue

60 IKCIIEPUMEHTANLHBIX 33724 10 TeMe "A30T U
docdop u ux coequHeHUs"
VYraepon: HaXOKIACHUE B IPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE

62 Oxcupn yriepoaa(ll), 03<c1/m yriepoaa(1Vv),
yroJibHasi KUCIIOTa U € CoNn

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
KpemHunii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI

64 MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA

65 Oxkcua kpemausi(1V), kpemHHEBasT KHCIIOTA,




CHJINKAThI

[IpruMeHeHrne KpEMHHUS U €r0 COCTUHEHUN.

06 CrekIio, ero moyryudeHue, BUIbI CTEKIIa

67 Pemenue 3amad pa3auyHBIX TUIIOB

68 CucremaTtu3zanus u 0000IICHIE 3HAHUI 110
teme "Hemeraminr"

69 KoHnTtponbnas padota mo teme "HemeTammbr"

20 AHanu3 pe3yiabTaToB KOHTPOJIBHON PadOTHI,
KOPPEKIIHsI OIIHO0K
[Tonoxxenue metaiioB B Ilepuoanyeckoit

7 CUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000JI0Y€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre METaIIOB B OBITY M TEXHUKE

73 CmutaBsl MeTasuioB. Koppo3us Meramios

74 Pewienne 3ana4 pa3an4HbIX TUIIOB
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N

75 MeTauioB. O0IIHe CIOCOOBI MOTYUYEHUS
METaJIJIOB
OO01mas xapakTepucTuka MetamioB |A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuid:
noJjiyueHue, pU3ndeckue 1 XuMHU4eCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 O6mas xapakrepuctuka metayuion |A-

rpynnsl [leppoandeckoi cuctemMbl




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWI: TIoJTydeHue, GU3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

JXéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AOMUHUN: TTOJTyYeHHUE, PU3HIECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOMCTBA OKCHU/IA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMITIICKCHI AITFOMUHUS, UX
pUMEHEHHE

81

Pemienne 3aZla4q Pa3JINYHbIX THUIIOB

82

[Tpaktuueckas padota Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaisl TIIaBHBIX OArpyHn”

83

OO6m1as XxapakKTepUCTUKA METAIIIOB
no6ouyHbIX oArpymn (b-rpyrmm)
[lepuoanyueckoil CUCTEMbl XUMHUYECKHX
9JIEMEHTOB

84

Du3nyYeCcKue 1 XUMUYECKHE CBOMCTBA XpoMa
U €ro COeAMHEHU, UX IPUMEHEHNE

85

Baxwuelimme coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

®dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHu. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue U XUMUYECKHAE CBOMCTBA MEeOU U




€€ COCIMHECHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHAE CBOMCTBA I[IMHKA

88 U €T0 COCMHEHUH, X MPUMEHEHHE.
I'mapokcokommiekcsl HUHKA
[Tpaktuueckas padota Ne 8. Pemenue

89 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"MeTtaibl TOOOYHBIX TTOATPyIT"

90 Pemenue 3amad pa3auyHBIX TUIIOB

01 O060011eHNEe U CUCTEeMAaTU3aIs U3YYEHHOTO
Matepuaina mno teme "Mertanibt"

92 KonTtponbHast pabora mo teme "Metasmibt"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIIHO0K
Ponp xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pa3BuTus yenoseuectsa. [lonsarue o
Hay4HBIX METOJIaX UCCJIEIOBAHUSI BEIIECTB
HayuHble npuHIUIBI OpraHu3auu

95 XUMHYECKOT0 TPOU3BOJICTBA.
[TpoMbinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeJIbl U €ro MOCIeICTBUS

97 X¥MHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98 Xumug umy. Posias xumuu B o0ecrieueHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHaIbl
101 XUMHUS B CEIIBCKOM XO3SICTBE. 1
Opranudeckne U MUHEpAJIbHBIE YI00peHUs
102 CucreMmaruszanusa 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBIIEE KOJIMYECTBO HACOB I10O 102

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

INa6puensu O.C. Xumus 10 knace, Mocksa, «Ipoday». 2014 r. ba3oBbrit
YPOBEHbB. Y YEOHUK.

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

O. C. I'abpuensn «IIporpamma kypca xumuu aiis 8-11 kinaccon
00111e00pa3oBaTeNIbHBIX YUpEKIeHU», MockBa, uza. «Jpoda» 2010r.
(bazoBblit ypoBeHb, IpOGUIbHBIN YPOBEHbD).

["a6puensu O.C. Xumus 10 kiacc. — M.: [Ipoda, 2014 r. [IpodunbHbIi
YpOBEHb. YUEOHUK.

["abpuensn O.C., Octpoymona N.I'. Xumus. 10 xi. [IpodunbsHelii ypoBeHb:
Mertoanueckoe mocodue. — M.: JIpoda.

["a6puensn O. C., Octpoymoa N.I'. HactonbHas kuura yuurens. Xumus. 10
KII. - M.: lIpoda.

["abpuensn O.C., OctpoymoBa W.I'. Opranuueckast Xumusi B TeCTax, 3agavax,
ynpaxuenusx.10 ki — M.: [Ipoda.

Xumust 10 ki1.: KoHTposbHBIE U TPOBEPOUYHBIE paboThl K yueOHuKy O.C.
["abpuensna.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
POIII https://resh.edu.ru

Pemry EI'D https://reshu-ege-oge.com/
SKnacc

Chepym
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