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IHosicHuTEALHAA 3aIIUCKA.

JlanHas mporpamMma o y4yeOHOMY MpeaMery «XUMHUsS» Ha YPOBEHb CpPEIHEro oOIIero
o0Opa3oBaHus pazpaboTaHa B COOTBETCTBUU C HOPMATUBHO-TIPABOBBIMH JJOKYMEHTAMHU:

— @epepanpubiii  3akoH Poccuiickoit ®epeparmu ot 29.12.2012 Ne 273— P33 «O6
obOpazoBanuu B Poccuiickoit @eaepannny», ¢ K3BMEHEHHUSIMU U JIOTIOJIHEHUSIMU;

— (enepanbHBIi  TOCYIApCTBEHHBIH OOpa30BaTENbHBIM  CTAaHAAPT CpPEAHEro  OOIIero
oOpa3zoBanus (npuka3 MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413  «OO0 yTBepXKICHWHM | BBEIACHUU B JeiicTBHE (QenepaabHOro
00pa30BaTEeNbHOTO CTaHAapTa CpeJHero oOmero oOpa3oBaHMs»), C W3MEHEHUSIMH U
JIOTIOTHEHUSIMY;

— npuka3z Munnpocsemenus Poccun ot 18.05.2023 Ne371 «O06 yrBepxkaeHuu (enepanbHoi
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO 00IIero 00pa3oBaHUsY;

— mnpukaz MunmnpocBemenuss PO ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsnka
OpraHu3alliil ¥  OCYIIECTBJICHUS 00pa30BaTENbHON JESITEIBHOCTH IO OCHOBHBIM
o0uieo0pa3oBaTenbHbIM MporpaMmaM - 00Opa30BaTeNIbHBIM IPOrpaMMaM HayallbHOTO
0011er0, OCHOBHOI'O OOLIET0 U CPEAHErO 001IEro 00pa3oBaHUs»;

— ¢denepanbHasg pabodas mporpaMma Mo XuMuu;

— Konnenuus npenogaBanusi yueOHOTo IpeaMeTa XUuMusi;

— CII 2.4.3648-20 «CaHuTapHO-HIEMUOJIOTUYECKUE TpeOOBaHUs K OpraHu3alusIM
BOCIIUTAHUS U OOYyYEHHUS, OTAbIXa U O3[OPOBJICHHUS JETEH U MOJOJEKH», YTBEPKICHHBIX
MIOCTaHOBJICHUEM I'JIJaBHOTO CaHUTapHOTro Bpauda oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «'urnenudeckrne HOPMaTUBBI U TPeOOBaHUS K 00ECTICUCHHIO
0e30macHOCTH M (MJK) O€3BPEAHOCTH IS YesIoBeKa (PaKTOPOB CPebl OOMTaHUS»,
YTBEPKACHHBIX TIOCTAHOBJIEHUEM IJIaBHOT'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

— @enepanbHbII nepeyeHb y4eOHUKOB, YTBEP)KIEHHBIH MpUKa3oM MUHIPOCBEIIEHUS
Poccunm ot 21.09.2022 Ne858;

—  YueOHsIii man ocHoBHOTO 00111eT0 00pazoBanust MbOY «COIII Ne5y;

— Ilonoxenue o paboueil mporpamMme MO Y4eOHOMY MpeaMETy, Kypcy, AUCLUIUIUHE
(MomyIto).

Pabouas mporpamma 1o XMMHUHU Ha YpOBHE cpeiHero ooiiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
deneparuny, TpeOOBaHUI K pe3yibTaTaM OCBOeHMs (elepanbHOil 00pa3oBaTeNIbHON MPOrpaMMbl
cpennero oomero oopazoBanusa(P@OIl COO), npencrapieHHbIX B DefepalibHOM TOCYIapCTBEHHOM
oOpa3zoBatensHOM cTa”gapre COO, ¢ yuérom Konuenmum mnpenojnaBaHus y4eOHOro mpeaMera
«Xumusi» B o0pa3oBaTeNbHbIX opranuszanusx Poccuiickoit @enepaiuu, peaan3yomnux OCHOBHbBIE
oOpa3oBaTeNbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHS BOCIMTAHHS B
Poccutickoit @eaepannu Ha niepuon a0 2025 roxa» (Pacmopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XvMHA Ha YpoBHE YriyOJI€HHOIO HW3Y4YEHHsS 3aHMMAeT BaXXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpasoBanusi ywammxcs 10-11  kmaccoB. M3yuenwe mpeamera,
peanu3yemMoe B yCIOBUSIX U] GepeHITMPOBAHHOTO, MPOGUILHOTO 00YUSHUS, TPU3BAHO 00ECIICYHTh
00111€00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJBI, HEOOXOAMMYIO
JUISL ajanTalii MX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKM3HU B COLIMYME, a Takxke s
pOJOJDKeHUs O0y4YeHHs B OpraHU3alUsAX MPOoPEecCHOHAIBHOIO 00pa3oBaHMs, B KOTOPHIX XUMUS
ABJISIETCS OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B nmporpamme mno XUMHMM Ha3HaueHHWE TpeAMeTa «XUMHUS» IOJydaeT MOAPOOHYIO
UHTEPIIPETAllMI0 B COOTBETCTBUM C OCHOBomojararomumu mnonoxenusmu OIOC COO o



B3aUMOOOYCIIOBIIGHHOCTH LI€JIeH, COAep)KaHUsl, pe3yabTaToB OO0y4YeHHs U TpeOOBaHMI K YpPOBHIO
HNOJArOTOBKM BBIMYCKHUKOB. CBHMIETEIBCTBOM TOMY SIBIISIFOTCA CJIEAYIOILME BBINOJIHAEMBIE
IPOTPaMMOil 0 XUMHH (QYHKIIHU:

¢ uHPOPMAMOHHO-METOIMYECKAsl,  peaju3alus  KOTOpOM  oOecreyuBaeT  IMOJyYeHHE
IPEJCTaBICHUS O LEIIAX, COAEPKaHUM, 00IIel cTpaTernn oO0ydeHusl, BOCOMTAHUS U Pa3BUTUSA
00y4aromuxcst CpeCTBAMU PEAMETA, U3Yy4aeMOr0 B PAMKaxX KOHKPETHOTO MPOpUIIs;

® OpraHM3alMOHHO-IUIAHUPYIOWAs, KOTOpas NPEeIyCMaTpPUBAET ONPEICIICHUE: MPUHIUIIOB
CTPYKTYpPUPOBAaHUS W IIOCIENOBATE€IbHOCTM  M3y4eHHs  ydyeOHOro  Marepuana,
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K (OPMHPOBAHUIO
coJiepKaTeIbHON OCHOBBI KOHTPOJISL U OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00ydaromuxcs
B paMKax UTOTOBOH aTTeCTalluy B (pOopMe eIMHOTO TOCYAaPCTBEHHOTO SK3aMeHa 110 XUMUH.
[Tporpamma asst yriyOnEHHOTO U3Y4EHUS! XUMHHM:

® YCTaHABJIMBAaeT MHBAPUAHTHOE IMPEAMETHOE CoJepXKaHHe, 00s3aTebHOE IS U3Yy4eHMs B
paMKax OTIENbHBIX Mpoduie, mpeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUPOBaHUE €ro
0 KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JMHUAM/pa3zienaM Kypca;

e JaéT NpPUMEpPHOE pacHpeieseHre y4yeOHOro BPEMEHH, PEKOMEHAYEMOIo sl M3Yy4YeHUus
OTJICIbHBIX TEM;

e [ipejsiaraeT MPUMEPHYIO IOCJIEN0BAaTEIIbHOCTh H3Y4YEHHs Y4eOHOro marepuaia ¢ y4€ToM
JIOTMKH ITIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e aéT METOJUYECKYI0O MHTEPIPETALHUIO LeJdel U 3a/au U3ydeHHUs MpeaMeTa Ha YriayOol€HHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEAHEro 00Iero odopazoBaHus,
COJIepKATENbHOM  XapaKTEepUCTHKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3zoBaTelbHOM  TporpaMmbl  cpeaHero  oOmero  obpa3oBaHusi  (JIMYHOCTHBIX,
METalpeIMETHbIX, MpPEIMETHBIX), a TaKke C Y4YETOM OCHOBHBIX BHJIOB Yy4yeOHO-
[IO3HABATEJIbHBIX JEHCTBHUI 00y4aroIerocs o OCBOCHUIO COJAEPKAaHUS IIPEIMETA.

ITo BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMe IO XMMUU IPEIYCMOTPEHA IPEEMCTBEHHOCTD C
oOydyeHHeM XMMHMM Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHMs. 3a MpeiesiaMd yCTaHOBJIEHHOMN
OporpaMMoOil Mo XMMMU 00s3aTeNbHOW (MHBApMAaHTHOM) COCTAaBIISIOIIEH cojep)KaHUs y4eOHOro
npeaMera «XUMHUsD» OCTaETcsl BO3MOXKHOCTh BbIOOpa €ro BapHaTUBHOM COCTaBIISIONIEH, KOTopas
JIOJDKHA ONPEeNATHCS B COOTBETCTBUM C HAIIPABJIEHUEM KOHKPETHOI o npoduist o0ydeHus.

B cootBetcTBUM ¢ KoHIeNTYanbHbIMH TIONIOKEHUSIMA DT'OC COO 0 Ha3HAYCHUH MPEIMETOB
6a3oBoro M yriayOn€HHOro ypoBHEeH B cucreme auddepeHnrpoBaHHOrO 0Oy4YeHHUS Ha YpPOBHE
cpenHero o6miero oOpa3oBaHUS XHMMHS Ha YPOBHE YINIYOJIEHHOTO HW3Y4YEHHs] HalpaBiIeH Ha
peanu3aluio IPeeMCTBEHHOCTH € MOCIEAYIOIINM 3TaoM NOJyYeHHUs XUMHUECKOro 00pa3oBaHMs B
paMKax HM3yYeHHUs CHEIUAIbHBIX €CTECTBEHHO-HAayUHBIX M XMUMHUYECKHUX AMCLUMIUIMH B BYy3aX H
OpraHu3alUsaX CpelHero npogeccuoHaabHOro oOpa3oBaHusA. B 3Toil cBs3u n3yueHHe mpeaMera
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIMpeHHE U YriayOJeHHe TeOpPEeTUYECKON M
NPAaKTUYECKON MOJArOTOBKH 0OYUaIOIIUXCsl, BBIOPABIINX OMpeaesIEHHBIN Tpopuiib 00yueHHs], B TOM
YHClie ¢ MEePCINEeKTUBON MOCIEAYIOLIEr0 MOJyYeHUs XMMHUYECKOTO O00pa3oBaHMsI B OpPraHU3aLMSIX
npodeccuoHanbHoro oobpaszoBanus. Hapsny ¢ stum, B cBere TtpeboBanuii ®I'OC COO k
IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS (elepaabHOM 00pa30BaTEIbHON IMPOrpPaMMbl CPETHETO
oOmiero oOpa3oBaHusl U3ydeHHE IpeaMeTra «XHMHS» OPHUEHTHPOBAHO TaK)Ke Ha pEIIeHue 3aaay
BOCIIMUTAHUS M  COLHMAJIBHOTO pa3BUTUS  oOydaromuxcs, Ha (QOPMHpPOBAHUE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUHl paluoHaIu3aluud Y4eOHOro TpyAa M 0O0OOIIEHHBIX
CIOCO0O0B JEATENbHOCTH, UMEIOLINX MEXAUCIUIIMHAPHBIN, HAATPEAMETHBIN XapakTep.

CocraBnsiomuMu  npeaMera «XUMHUS» Ha YpPOBHE YIIYOJNEHHOTO HU3YUYEHHs SIBIISIOTCS
yrayonéHueie Kypeol — «Oprannueckas xumus» W «OOmas u HeopraHudeckas Xumus». [lpu
OTIpeNieIeHNH TOJXO0M0B K OTOOpY M CTPYKTYpHOW OpraHM3allMi COZAEp)KaHHUsS STHUX KYpCOB B
mporpamMme Mo XWMuu 3a ocHOBY TpHHATHI mooxkeHuss GI'OC COO o paznuuusx 06a30BOTO H
yIIIyONEHHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas XxuMusi» U «O011as 1 HeOpraHu4yecKasi XUuMUs»
COCTaBJIIET COBOKYMHOCTb MNPEAMETHBIX 3HAHMM M yYMEHHH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO
U3YYEHHUs MpeAMeTa. JTa cucTeMa 3HAHUN MOTy4aeT ONpeles€HHOe TEOPETHUECKOe JOIOIHEHNE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OONBIINI 00BEM (DaKTOIOrHYECKOro MaTepuaa.



Tak, Ha yriayOn€HHOM ypOBHE H3Yy4eHHUS MIpeaMera obecreueHa BO3MOXKHOCTH 3HAYUTEIHHOTO
yBEJIUYEHUsI 00bEMa 3HAHUI O XMMUYECKHUX JJIEMEHTAaX U CBOMCTBAX HUX COEAMHEHUIH Ha OCHOBE
pacuipeHusi W YrayOJIeHHuS TpPEICTAaBICHUH O CTPOSHHHM BEIIECTBAa, XHUMHUYECKOW CBS3U U
3aKOHOMEPHOCTSIX IPOTEKAHMs PEaKUHUH, pacCMAaTPUBAEMBIX C TOYKM 3PEHUS XUMHUYECKOU
KMHETUKM U TepMoAMHaMUKU. M3ydeHue nepuoanueckoro 3akoHa U Ilepuoguueckoil cucTeMbl
XMMHUYECKHX 3JEMEHTOB 0a3UpyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKHUX MPEICTABICHUAX O
CTpPOEHUM aToma. XHUMHUYECKasl CBSI3b OOBACHAETCS C TOUKU 3PEHMSI SHEPreTUUYECKUX HW3MEHEHUMN
npu e€ o0pa3oBaHMM U pa3pylIEHUH, a TAaKXKe C TOYKHM 3pEHMsT MEXaHU3MOB €€ oOpa3oBaHUS.
W3yueHne TUIIOB peakuuid 1ONoyHsAeTcsl GOPMUPOBAHUEM MIPEICTABICHUN 00 JIEKTPOXUMUYECKUX
Ipoueccax M 3JEKTPOJIM3E PACIIaBOB M PACTBOPOB BELIECTB. B Kypce opraHuueckoil XuMuu Ipu
PAcCMOTPEHUH PEAKLMOHHOM CIOCOOHOCTH COEIUMHEHUH yaensercs 0coboe BHHMaHHE BOIPOCaM
00 JIEKTPOHHBIX IPPEKTax, 0 B3AUMHOM BIIUSHUHA aTOMOB B MOJICKYJIaX U MEXaHU3Max PeaKIuii.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEp)KAaHUE KypCOB XUMHH YIIIYOJEHHOIO YpOBHS
U3yUYEHHSI JJIS1 KJIACCOB ONPEeAETIEHHOTO Mpodmis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JIONIOJIHEHUH K oO0IIel cucTeMe MpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXKHBIE MPEIMETHI.
Tak, HarpuMep, B COACPKaHUU IpEAMETa I KIACCOB XMMHUKO-(U3NIECKOTO Tpoduiis 0oibIIoe
3HaYeHue OyAyT HMMETh 3JIEMEHTbl y4deOHOro Matepuana no oomei xumuu. [Ipu nzydenun
npeaMeTa B JJAHHOM CiIydae akIeHT OyIeT cellaH Ha OOIIHOCTh METOJOB IMO3HAHHUs, OOITHOCTH
3aKOHOB U TE€OpHil B XUMUM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJIEKYJIsipHas TeOpus B
(¢u3MKe), 3aKOHbI COXPAHEHWS] MacChl M DSHEPIrUH, 3aKOHbl TEPMOJAMHAMMKH, DSJIEKTPOJIM3a,
IIPEJICTABJICHNs] O CTPOCHHUHU BEUIECTB U JPYTO€.

B 10 xe Bpems B copepkaHUM IpeAMETa JJIs KIacCOB XMMHMKO-OMOJIOTHMYECKOrO MPOQuiIs
OonblIMi yAenpHBIH Bec OyJeT MMeThb OpraHuyeckas Xumus. B 3ToMm ciydae npenocraBisercs
BO3MOXXHOCTb /i1l Oosiee 0OCTOSITEILHOTO PACCMOTPEHMSI XMMUYECKOW OpraHM3alMM KIETKH Kak
OMOJIOTHYECKON CHUCTEMbI, B COCTaB KOTOPOM BXOJAT, K IpUMEpY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMUABI, OCJIKH, YTIeBOAbl, HYKJICHHOBBIE KHCIOTH U npyrue. [lpu sToM 3HaHUS
O COCTaB€ M CBOMCTBaxX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMUYECKHUX BEILLECTB CIyXKaT
OCHOBOM JIJ1s1 U3y4€HUS CYITHOCTU IIPOLECCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B nutane ¢gopmMHupoBaHus OCHOB HAyYHOI'O MUPOBO33PEHUS, OCBOCHUS O0IIEHAYYHbIX METO0B
MO3HAHUS U OMNbITAa IPAKTUUECKOTO MPUMEHEHUS HAayYHbIX 3HAHUM H3ydeHUe mpeameTa «XHUMUs»
Ha YrIIyOJNEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3AX C Y4eOHBIMU IpeIMeTaMu,
BXOJILIMMH B COCTaB peaIMeTHBIX obnacrell «EcTecTBEeHHO-HayuHbIe IPEAMEThIY, «MareMaTuka u
uHpopmaTuka» U «Pycckuil A3bIK U TUTEpATYpar.

[Ipu u3ydeHum ydebHOro mpenMera «XUMHsS» Ha YIUIyOJEHHOM YpPOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M cCpenHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAUYMMOCTH SBJsieTCsl (OPMUPOBAHHE OCHOB HAyKM XHMMHUHM Kak o00JacTh
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MHUpPOBON KyJabTyphl. PemeHue 3Toil 3agaunm Ha yriayOJ€HHOM YypOBHE H3ydeHUs IpeaMmeTa
IIpeIoiaracT peaau3alnio TaKUX 1N, Kak:

e (QopMHpOBaHHE MPEACTABICHUI: O MaTepUalbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTHU SIBJICHUN NPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAayK U €€
BeAyIlel poiu B 00ECIEYeHUH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU MpoOieM
HKOJIOTMYECKOM, HHEpreTMUecKoil M MHINEeBOM Oe30IacHOCTH, B Pa3BUTHUM MEIULUHBL,
CO3/IaHMM HOBBIX MaTEPUAJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECIICUEHUHU PAllMOHAIHLHOTO
MPUPOIONIOIL30BaHuUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTyphbl YeJoBeKa, a
TaKXe IKOJIOTHYECKH 00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOTHON Cpee;

® OCBOCHME CHCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XMMHYECKOW COCTABIISIOIIEH €CTECTBEHHO-
HAyyHOW KapTHUHBI MHpa: (QYHIAMEHTAJIbHBIX T[OHATUH, 3aKOHOB M TEOpUH XUMUH,
COBPEMEHHBIX IIPEJICTABICHUN O CTPOCHNUHU BEUIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAQJMOJEKYJISpHOM, O  TEpPMOJMHAMUYECKUX U  KUHETHUYECKUX
3aKOHOMEPHOCTSIX TPOTEKAHMSI XUMHUYECKMX pEakUui, O XMMHUYECKOM paBHOBECUH,
pacTBopax M JUCHEPCHBIX cHCTeMax, 00 OOMmMX Hay4YHbIX NPUHLHUINAX XHUMHYECKOTrO
IIPOU3BO/ICTBA;



dbopMHupoBaHHE Yy OOYUYaIOIIMXCS OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUN TSI OOBSICHEHHSI KITFOUEBBIX HICH U MPOOJIeM COBPEMEHHOW XUMHUH, IS
OOBSICHEHUS! W TIPOTHO3UPOBAHUS SIBJICHWN, HMMEIONIUX €CTeCTBEHHO-HAYYHYIO IPUPONY;
rPaMOTHOTO pEeIIeHUs MPoOIeM, CBI3aHHBIX ¢ XUMHUEH, MPOTHO3UPOBAHNUS, aHAIHM3a U OILICHKU
C TIO3MIMK DKOJIOTHYECKON O€30MacHOCTH TOCIEACTBUNA OBITOBOM M TPOWU3BOJACTBEHHOM
JEATETbHOCTH YEJIOBEKA, CBSI3aHHOM C XMMHYECKHM IPOU3BOJCTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOMN BEIIECTB;

yrayOJieHHe TMPEACTaBICHUH O HAyYHBIX METOJaxX IO03HAHUSA, HEOOXOIUMBIX  JJIS
npuoOpeTeHus: YMEHUN OpPUEHTUPOBATHCSA B MHPE BEUIECTB U OOBACHEHHUS XMMHYECKUX
SIBJICHHM, MMEIOIIUX MECTO B IPHUPOJIC, B MPAKTHUYECCKOW NEATCITLHOCTH M TIOBCEIHEBHOM
JKU3HH.

B mmane peanmzanuy TEpBOOYEPEIHBIX BOCHHUTATCIBHBIX M Pa3BUBAOIMIMX (DYHKITHI

[IEJIOCTHOM CHUCTEMBI CpeHero oOmero oOpa3oBaHHUS MPH H3YYEHUH MpenMeTa «XHUMHUS» Ha
yriay0iIEHHOM YPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTU B I[1O3HABAEMOCTU SIBIECHUI INPHUPOJbI, YBOKEHHUS K IpoLeccy
TBOpYECTBA B OOJIACTH TEOPETHYECKMX W TPUKIATHBIX HCCICJOBAaHUH B XUMHH,
(dopMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HaYKU;

pa3BUTHE MOTHBAalMM K OOYYEHHMIO M IIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

pa3sBUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcsi, GOPMHUPOBAHUE Y HUX CO3HATEIBHOIO OTHOLIEHHS K CaMOOOpa3OBaHUIO U
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEHIIHON NPo(ecCHOoHaNbHOM U 00111eCTBEHHON
JeSITEIBHOCTH, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/10POBbIO U ITOTPEOHOCTU B 3J0POBOM
o0Opase KU3HH;

dopmMHupoBaHHE YMEHMH M HABBIKOB Pa3yMHOI'O IPHPOJIONOJIB30BAHMS, Ppa3BUTHE
HKOJIOTUYECKON KYJIbTYPhI, MPUOOPETEHHUE ONBITa OOIIECTBEHHO-TIOJIE3HON HKOJIOTUYECKOMN
NeSITEIbHOCTH.

OO01iee 4uCIO 4YacoB, MPEAYCMOTPEHHBIX JUISl M3YYEHMsS] XMMHUHM Ha YIJIyOJIEHHOM YpOBHE

cpenHero obuiero oopasoBanusi, coctaBiseT 234 yacoB: B 10 kimacce — 102 yaca (3 4aca B HeZeN0),
B 11 kimacce — 132 gaca (4daca B HeZIEmIO).

o0pa3

Peanuszanus nporpamMmsl o yueOHOMY MpeAMeTy «XUMHUS» Ha YPOBHE CPEIHEro OoOIero

oBaHuss ¢ 2022-2023 yyeOHOro rojga MOApPa3yMEBAaET  MCIOJIb30BaHHUE OOHOBIEHHOI'O

MaTCpHUAIIbHO-TCXHUYCCKOTO OCHAIICHHA, B TOM YHCIIC I_[I/I(l)pOBOFO O60py,Z[OBaHI/I$I HEeHTpa

0o0pa3oBaHus eCTeCTBEHHOHAYYHOIi HanpaBJaeHHocTH «Touka pocra».

Hcnonv3zoBanue oGopynoBanusi «Touka pocra» npu peanusaumu jaanHoil OIl

MO3BOJAET CO3AaTh YCJI0BUA:

JUTSL PaCIIMPEHUS COJICPKAHUS IIKOJIBHOTO XUMHUECKOTO 00pa30BaHus;

JUIS TIOBBIIICHUSI TIO3HABATEIILHOW AKTUBHOCTH OOYYarOIIUXCS B €CTECTBEHHO-HAYYHOU
obiacry;

JUI Pa3BHUTHUS JIMYHOCTH peOEHKA B Tpolriecce OOYyUeHHUS XHMHH, €ro CIIOCOOHOCTEH,
(GOpMHUPOBAHHUS U YIOBICTBOPEHHS COIIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

JUis pabOThl C OJApEHHBIMH IIKOJILHUKAMH, OPTraHW3allid WX Pa3BUTHS B Pa3IHUHBIX
obacTsix 00pa30BaTeNIbHON, TBOPUECKON JACITEITBHOCTH.

Onucanue MaTepuajJbHO-TeXHHYecKkoi 0a3bl neHTpa «Touka pocra», HcnoJabL3yeMoro

AJIS peaiu3alu 00pa3oBaTe/bHbIX IPOrPaMM B PAMKaXx NpPenoAaBaHUs XUMHUM:



— IHundposas (komnbrotepHas) aadoparopus (LIJI), mporpaMMHo-anmapaTHblii KOMILIEKC,
JATYUKOBAs CHUCTEMa — KOMIUIEKT y4eOHOro 000pyA0BaHUS, BKIIOUAIOIINN U3MEPUTEIbHBIN
050Kk, uHTepdeiic KOTOPOro TMO3BOJSET OOECHeunBaTh CBSI3b C  TEPCOHATBHBIM
KOMIIBIOTEPOM, U HA0Op JaTUYMKOB, PETUCTPUPYIONMIUX 3HAYCHUS PA3THUYHBIX (PU3UUECKUX
BEJIMYMH.

— JlaT4uK TeMIepaTypsbl IVIATHHOBBIN — IPOCTON U HAJAECKHBIN JATUMK, IPEIHAZHAYEH IS
MU3MEPEHHs] TEMIEpaTypbl B BOJAHBIX PACTBOpPAax M B ra3oBbIX cpenax. MMeer pasznuyHblid
nuana3oH uzMepenuit ot — 40 qo +180 »C. TexHnueckrue XapakKTEpUCTUKHU JaTUMKa yKa3aHbl
B MHCTPYKLMU 110 SKCILUTyaTallH.

— JlaT4uK TeMnepaTypbl TEPMONAPHBIN NpeIHA3HAUCH AJis u3MepeHus temneparyp 10 900
°C. Hcnomnp3yercs Npu BBINOJIHEHUH pabOT, CBSI3aHHBIX C HM3MEPEHHUEM TeMIepaTyp
IUIAMEHH, TUIABJICHUS U Pa3JI0KEHUS BEIIECTB.

— JaTYMK ONTHYECKOil IVIOTHOCTH (KOJIOPUMETP) — MPeIHA3ZHAYCH JJIsl H3MEPCHHUS
ONTHUYECKOI MIOTHOCTH OKpPALIEHHBIX pacTBOPOB. Mcnonbp3yercs npu uzydeHuu tem «PactBopbi»,
«CKOpOCTh XUMHUYECKUX PEAKIINIT», ONPEICICHUN KOHLIEHTPAUU OKPAIIEHHBIX HOHOB.

— Jaruuk -pH npegnaszHaueH s u3MepeHHs: BojopoaHoro mnokaszatens (pH) BomHbIx

pPacTBOPOB B PA3IUYHBIX UCCIIEIOBAHUSIX 00OBEKTOB OKPYKAIOILIEH CPeIbl.

— JlaT4uKk  JJIeKTPONPOBOAHOCTH  IIpEeJHA3HAa4YeH I M3MEPEHUs  YAENbHOMI
3JEKTPONPOBOJHOCTH JKMJIKOCTEM, B TOM YHCI€ M BOJHBIX pPAacTBOPOB BEILECTB.
[TpumeHsieTcs npu HW3Yy4EHUHM TEOPHM DJIEKTPOJUTHUECKON IUCCOLMAIUH, XapaKTEPUCTUK

BOOHBIX paCTBOPOB.



Coaep:xkanune

10 kiaacc.
OPITAHHNYECKAS XUMUS

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[Ipeamer u 3HaUeHUE OPTaHUYECKOW XUMHHU, IPEACTABICHNE O MHOTOOOpa3uu OPraHNIeCKuX
COCIMHECHU.

DONEKTPOHHOE CTPOEHUE aroMa yYriepoAa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHSL.
BanentHble BO3MOXHOCTH aTroma yriepojaa. XUMHYECKas CBSI3b B OPraHUYECKUX COCIMHEHMSIX.
Tunel rubpuan3anuu aTOMHBIX opOuTanei yriepoja. MexaHu3Mbl 00pa3oBaHHs KOBaJICHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIENITOPHBIN). THITBI epeKphIBaHUsI aTOMHBIX OpOUTaJeH, G- U T-
cBa3u. OpjuHapHas, [BOMHAs M TpoMHas cBA3b. CHocoObl pa3pbiBa CBSI3e B MOJEKYJax
opranuueckux Bemiects. [lonsTue o cBOOOJHOM paauKalie, HyKJIeopuiie u 3eKTpoduie.

Teopuss cTpoeHusi opraHuyeckux coeauHeHuit A.M. byriepoBa W COBpEMEHHbIE
IPEJICTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHUH.
Monekynsipupile Hu CTpyKTypHBbIe (opmynsl. CTpyKTypHbIe (QOPMYIBI pPa3IHMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTtHas. M3omepus. Bungbl u3oMepuu:  CTpPYKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(G(EeKTbl B  MOJEKylaX OpraHWYecKUX COEIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienne o0 KiIACCH(PUKAIMKA OPraHUYECKHX BemecTB. [loHsATHE 0 (QYHKIMOHAIBHOM
rpynne. ['omonorusa. I'omonoruueckue psiapl. Cucremaruyeckas HOMEHKIIATypa OPraHUYeCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoctu U KJIacCH(pHKAIHs OPraHMYECKUX  PEAKIMM. OxucauTenbHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M UX IMPEBPAIllEHUI: 03HAKOMJICHHE C

o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepuaJaMd Ha MX OCHOBE, OMBITHI 10 IPEBPALICHUIO
OpraHMYECKHUX BEIIECTB IpU HarpeBaHuW (IJIaBieHHe, OOyIJIMBaHUE U TOpPEHuE),
KOHCTPYMPOBAaHHE  MOJENE  MOJIEKy]l  oOpraHmyeckux BemecTs. Jlemoncrpanuu (¢

HCIO0JIb30BaHMEeM 000pyaoBaHus neHTpa « Touka pocra»):

Yraesogopoabl.

Ankanbl. ['omonoruueckuii psiy ankaHoB, oOmias (opmyiia, HOMEHKIATypa U H30MEpHUs.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYJ AalKaHOB, SP°-THMOPHMAM3AIMS ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. @U3NUECKUE CBONCTBA AIKAHOB.

XVMHYECKHE CBOWMCTBA aJKaHOB: PEAaKIMM 3aMEIEHUs, U30MEepU3alluu, ACTUIPUPOBAHMUS,
LUKJIU3al1uy, TUPOJIN3a, KpeKUHra, ropenus. [IpencraBienne o MexaHn3mMe peakuuil paiuKalbHOTO
3aMelLEHUs.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O6mas ¢opmyna, HOMEHKIaTypa u nu3oMmepus. OCOOCHHOCTH CTPOCHHUS W
XUMHYECKMX CBOMCTB MasbIX (LMKIOMNPONAH, LUKIOOYTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. COoCcOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonorudeckuii psj alkeHoB, o0mas Gopmyna, HOMEHKIAaTypa. DJIeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT alIKEeHOB, SP°-THOPUIN3aIMs aTOMHEIX OpOHTalel yrieposa,
6- u m-cBsizu. CTpyKTypHass U reomeTrpuyeckas (Uuc-TpaHc-) mzomepusa. dusmueckue cBoiicTBa
AJIKEHOB. XUMHYECKHE CBOMCTBA: pEaKUMM IPUCOECIAMHEHUS, 3aMEIEHUS B O-II0JIOKEHHUE INpHU
JIBOMHOM CBSI3H, MoNMMepHu3anuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJTy4eHHUsl U IPUMEHEHHUE aJIKEHOB.



ATKa ueHBI. Knaccuduxanums AJIKaJJUeHOB (conpspkEHHBIE, H30JIMPOBAHHBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOHCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoequnenue. [lomumepusanus conpsok€HHBIX AUeHOB. CIIOcoObI MOTyYeHUs
Y IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['OMONOrMYecKuil psa adKWHOB, oOmas ¢Gopmysina, HOMEHKJIATypa M H30Mepus.
DNEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKHUHOB, SP-THOPUAM3AIUS ATOMHBIX
opOutaneit yriaepojga. DuU3MYECKHE CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MIPUCOCIUHEHHS, JUMEPU3ALMN U TpUMEpHU3aluu, OKHUCIeHHs. KucaoTHbIE CBOMCTBA AJKMHOB,
UMEIOLINX KOHLIEBYIO TPOWHYIO CBA3b. KadecTBeHHbIE peakIMM Ha TPOiHYIO cBsi3b. CrocoObl
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApoMarudeckue yriieBoJopo bl (apeHsl). ['omonorudeckuii psj apeHoB, oOmas (Gopmyna,
HOMEHKJIaTypa M H30MepUs. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH30Ia.
Oduznyeckue CBOMCTBa apeHOB. XHMMHUYECKHE CBOICTBa O€H30J1a M €ro T'OMOJIOTOB: PEaKIUuu
3aMeIIeHus] B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM pajuKaje, PEeaKkiHH IMPHCOSINHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. [IpencraBnenne 00 OPUEHTHUPYIOIIEM JIEHCTBHH 3aMECTUTENECH B
OCH30JILHOM KOJIbIIE Ha MPUMEPE ATKUIBHBIX PAJAUKAIOB, KApOOKCUIBHON, THIPOKCUIILHON, aMUHO-
U HUTPOTPYIIBI, AaTOMOB TrajoreHoB. (OcoOEHHOCTH XHMMHYECKHX CBOWCTB  CTHpOIA.
[Tonmumepusanus cruposa. CrocoObl NOAYyYEHHS U IPUMEHEHUE apPOMAaTHUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lonytHeie HedTsaHbIe ra3bl. Hed1h 1 e€ npoucxoxaenue. KameHHslil yroiab
U TIPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTku He(TH: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTajquThuueckuit), pucdopMuHr, nupoiu3. IlpoaykTel mepepaboTku HedTH, X NPUMEHEHHE B
MIPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJIOr€HIPOU3BOAHBIX YIJIE€BOAOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha TUIPOKCOrPYIIy, HUTPOrpylIy, LHAHOTPYIIy, amMuHorpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W CIHMPTOBOrO  pacTBopa  wiénouu. BzaumopelictBue
JTUTaJIOTEHAIIKAHOB C MarHueM M IUHKOM. [loHsTHE O MeTayjuIoOpraHMyYecKux COEIUHEHUSX.
Hcnonp30BaHre TajloOreHIPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M TIPH CHHTE3E
OpraHWYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METOAbl HW3YYEHHs BELIECTB U UX MpEeBpallleHUud: HU3yuyeHue
(¢u3NYECKUX CBOWCTB YIJIEBOJOPOJIOB (PacCTBOPUMOCTD), KAUECTBEHHBIX PEAKIUI YIII€BOJAOPOJOB
pa3IMyYHBIX KjaccoB (oOeciBeurBaHHEe OpOMHOW WM HWOJIHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMOJCHCTBHE alleTUJIeHa ¢ aMMHAYHBIM pacTBOpoM okcuiaa cepebdpa(l)), kauecTBeHHOE
oOHapyXeHHe yIriiepo/ia U BOJA0POja B OPraHNYEeCKUX BEIIECTBAX, MOJyUYEeHUE STUIICHA U U3yuyeHUe
€ro CBOICTB, O3HaKOMJIeHHE ¢ koyuekuusmMu «Hedtb» m «Yrompy, ¢ oOpasmamu 1miacTMmacce,
KaydyKOB M PE3HUHbI, MOJECIMPOBAHME MOJIEKYJ VYIIE€BOAOPOJAOB U TaJOT€HIPOU3BOJIHBIX
YIJIEBOIOPOOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenenbHble 01HOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (Ha MpUMEPEe METaHOJIa U 3TaHOJIa).
['omonoruyeckuit psi, obmas Gopmyra, ©u3oMepusi, HOMEHKIATypa u kinaccupukamnus. Ouznyeckue
CBOMCTBA MPEAEIIbHBIX OJJHOATOMHBIX CIIUPTOB. BOJIOPOIHbIE CBSA3M MEXy MOJEKYJIaMU CIUPTOB.
XVUMHYECKHE CBOMCTBA: peaklMU 3aMelleHus, AETUApaTal, OKHUCICHHs, B3aUMOJIEHCTBUE C
OpraHMYeCKHUMHU W HEOpPraHWYecKMMHU KucioTramu. KadecTBeHHas peakuus Ha OJHOATOMHbBIE
cnupThl. JlelicTBME 3TaHONAa W MeTaHONAa Ha OpraHu3M uenoBeka. CmocoObl TOMy4YeHHS U
MPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKUX M XUMHUUYECKUX
CBOMCTB.

MHOroaroMHble CHOUPTBI — STUJIEHIJIUKOIb W TIUUEpUH. PU3NUEeCKHe U XUMHUYECKHUE
CBOMCTBA: pEaklUMH 3aMEIIeHUs, B3aUMOJECHCTBUE C OPraHMYECKUMHU W HEOPraHUYECKUMHU



KHCJIOTaMH, KayeCTBEHHAsl peaklids Ha MHOroaToMHble cnupthl. [IpencraBieHue o MexaHU3Me
peakiuii HykiaeounsHOro 3amenieHus. [leiictBiue Ha opranu3M yenoBeka. CrocoObl OMydeHUs |
IIPUMEHEHHE MHOTOAaTOMHBIX CIIMPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE T'MIPOKCOTPYNIbl U OEH30JBHOIO sijpa.
Ousnueckue cpoiicTBa (eHona. OCOOSHHOCTH XUMHUYECKHMX CBOMCTB (QeHona. KadecTBeHHBIE
peakuuu Ha ¢enon. Toxcumunocts ¢(enona. CrocoObl monyueHHss M TpUMEHEHHEe (eHoda.
denonopManbaeTuAHAsA CMOJIA.

KapOoHuIbHbBIE COEIMHEHMS] — QJIBACTUABI U KETOHBI. DJIIEKTPOHHOE CTPOECHUE KapOOHUIIBHOM
rpynnsl. ['omonormueckue psapl aidbJerHJOB M KETOHOB, of0mas ¢(opmyia, H30Mepus U
HOMEHKJIaTypa. PU3NYECKUE CBOMCTBA albJAETUI0B U KETOHOB. XMMUYECKUE CBOMCTBA aJbJECTUI0B
U KETOHOB: peakuuu npucoeauHeHus. OKHCIEHUE allbJErHI0B, KAaueCTBEHHBbIE pEaklUuu Ha
asnpaeruabl. CrnocoObl NOMY4YEHUS U IPUMEHEHHE AJIbJIETUA0B U KETOHOB.

OnHOOCHOBHBIE IIpeJiesibHbIe KapOOHOBbIE KHUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepus u HOMEHKIaTypa. DH3UYECKHE CBOWCTBA OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KUCIOT. BonopoaHble CBA3M MEXIy MOJEKYJaMU KapOOHOBBIX KHUCIOT.
XUMHUECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakuus STepUPHUKALMU, PEaKIUH C y4acTHEM
yIJIeBOAOPOAHOTrO panukana. OcoOeHHOCTH CBOMCTB MypaBbMHOM KucHOTHL. [loHsTHE O
IIPOU3BOJHBIX KapOOHOBBIX KUCJIOT — CIOXHBIX 3pupax. MHoroodpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPEIENbHBIX U APOMATUYECKUX KAapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KkHchoT. IlpeacraButenu BbICHIMX KapOOHOBBIX — KHCJOT:
CTEapUHOBAs, MaJIbMUTUHOBAsA, OJEUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoOsbl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubsle 3¢upsl. 'omonornyeckuid psin, obmas ¢opmyia, “30Mepusi ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LEIOYHON Cpefe.

XKupsl. Ctpoenue, ¢puznyeckue U XUMHUECKHE CBOMCTBA KMPOB: THMAPOJIM3 B KHUCIOW M
menoyHoit cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPKALIMX OCTATKU HEMPEIENIbHBIX KUPHBIX
KUCHOT. JKUpsI B IPUPOJIE.

MBb11a4 Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE CHCTBHE.

OOmast xapakTtepucTuka yrieBonoB. Kiaccudukanus yrineBogoB (MOHO-, AHU- H

nosicaxapusl). MoHOcaxapuabl: TIIOK03a, (pyKTo3a, TajakTro3a, pubo3a, Ae30KCHpubOo3a.
®usnuecKkue CBOMCTBA U HaXxOoXJeHue B npupojae. PotocnHTe3. XMMUYECKHE CBOKWCTBA IIIFOKO3BI:
peakuuu € Y4YacTHEM CHIHMPTOBBIX W ANBJCTUIHOW TPYII, CIUPTOBOE U MOJOYHOKHCIIOE
Oposxenue. IIpumeHeHne riroKo3bl, €€ 3HaUeHUe B )KU3HEAEATEIbHOCTH Opranusma. Jlucaxapumsl:
caxapo3a, MaJbTO3a M JIakTO3a. BoccTaHaBiMBaroIiye M HEBOCCTAHABIMBAIOLIUE JUCaXapHbl.
I'mppomms nucaxapunoB. Haxoxnenuwe B mpupone m npumeHeHue. Ilonmcaxapuasl: Kpaxmadn,
INIMKOTEH W Lenoso3a. CTpoeHHe MakpOMOJIEKYJ KpaxMana, I[JIMKOT€HAa W ILIEJUIFOJIO3BI.
@u3nyecKkue CBOMCTBA KpaxMasla M LEJUIIOJI03bl. XMMUYECKUE CBOMCTBA Kpaxmaja: THIPOJIH3,
KaueCTBEHHasl peaklus ¢ MOoJ0M. XHMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THUAPOJIN3, MOITY4YEHHE
a¢upoB 1emtono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

JeMoHcTpanum (¢ MCMOJb30BaHUEM 000pyAoBaHus HeHTPa «Touka pocTay):

SKCHepI/IMeHTaHLHBIe MCTOABI M3YUCHHSA BCIICCTB U HUX HpeBpaHIeHHfIZ PaCTBOPUMOCTD
Pa3IUMYHEBIX CIIMPTOB B BOJC, BSaHMOHeﬁCTBHe 9TaHOJIa C HATPUEM, OKUCIICHUC 3THJIOBOI'O CIIMPTAa B
aJIbACTHU]] Ha paCKaHéHHOﬁ MCHHOﬁ IIPOBOJIOKC, OKUCIICHUEC 3THUJIOBOI'0 CIIUPTA JUXPOMATOM KaJluAd
(BOSMO)KHO HUCIIOJIB30BaAHHUEC BI/IIICOMaTepI/IaJIOB), KauUCCTBCHHBIC pPCAKIIMU Ha aJIbIACTHUABI (C



ruapokcuaoM nuammuHcepeopa(l) u ruapoxcugom menu(ll)), peakus riumepuHa ¢ TUAPOKCUIOM
meau(ll), xumuueckue cBoilcTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHMCTBHE pacTBOpa
roKo3el ¢ ruapokcuaom  menu(ll), B3ammopeiicTBue Kkpaxmaiga € HMOAOM, peEIICHHE
9KCIIEPUMEHTANBHBIX 33/1a4 1o TeMaM «CrnupTel U GeHombl», «KapOoHoBbie KUCIOTHI. Cl0XKHbBIE
3UPBD».

A3oTcoaepxaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHn4eckue npou3BoAHbIe aMMuaka. Kinaccudukanus aMuHOB: anudaTudyecKkue
U apoMaTUYEeCKue; MepBUYHbIC, BTOPUUHbIE U TpeTHuHble. CTpoeHHne MojeKys, oomas Gopmyia,
u30MepUs, HOMEHKJIAaTypa U (U3HUECKHe CBOMCTBAa. XHMMHUYECKOE CBOWCTBA alnu(aTHUECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHNE, B3aUMOAECUCTBUE NIEPBUUHBIX AMUHOB C a30TUCTOU
kucaoToi. Conu aKMIIaMMOHHS.

AHUJIMH — TpeICcTaBUTEb aMMHOB apoMartudeckoro psaa. CTpoeHue aHuinuHa. B3aumuoe
BJIUSHUE TPYII aTOMOB B MoJieKyne aHwinHa. OcoOEHHOCTH XHMMHUYECKHMX CBOWMCTB aHHIIMHA.
KavecTBennsle peakuuu Ha aHwH. CriocoObl MoTydeHus ¥ IPIMEHEHUE anupaTHIECKIX aMUHOB.
[TosyueHnue aHuIMHA U3 HUTPOOEH301a.

AMuHOKHCHOTEL. HoMeHknaTypa u uzomepus. OTaenbHbIe MPEACTaBUTEIN 0-aMHUHOKHUCIIOT:
[JIMLKH, anaHuH. Ou3nyeckue CBOMCTBA aMHUHOKHCIOT. XUMUYECKUE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEPHBIX OPTaHUYECKUX COCTUHEHHH, peakus MOJIUKOHACHCAINK, 00pa3OBaHHUE MENTHIHON
cBs3U. buonoruueckoe 3HaueHne aMuUHOKUCIIOT. CUHTE3 U TMAPOJIN3 MENTH/IOB.

benku xak mpupoansie nmonuMepsl. [lepBuyHas, BTopuyHas U TPETUYHAs CTPYKTypa OEIKOB.
XUMHYEeCKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallks, KAUeCTBEHHbIC PEaKIK Ha OCIKHU.

OKCHepUMEHTAJIbHBIE METO/Abl M3YYEHHUs BELIECTB M MX IPEBPAIICHUN: PacTBOPEHHE

0enKOB B BOJIE, JACHATypanus OEJIKOB NMpPU HArpEBaHHUH, IIBETHHIC PEaKIUN Ha OCIKH, peIIeHUe
SKCIIEPUMEHTAIBHBIX 3alad [0 TeMaM «A30TCOIEpIKAIllMEe OpPraHMYECKHE COCAUHEHUS» U
«Pacrio3HaBaHME  OpraHMYECKHX COequHEHMI». JleMoHcTpanmm (€ HMCHOJIB30BaHHEM

o0opynoBanus neHTpa «Touka pocray):

BbicokomosieKyIsipHbIE COeTUHEHHUS.

OcCHOBHBIE TOHSATHUS XHUMHU BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMEp, TOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOJUMEPH3AIUH, CPEIHSST MOJIeKysipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUH — TIOJTMMEPU3AIIHSI U TTOJTMKOHICHCAITHS.

[Tonmumepnbie MaTepuanbl. [lnacTmacchl (MOMUATHIICH, TOTUIPONWICH, TOTUBUHUIXIOPHI,
MOJIUCTUPOJI, TOJUMETUIMETAKPHUIIAT, MOIUKAPOOHATHI, MOJIMATUIICHTepedTanar). YTHIU3auus U
nepepaboTKa IIacTUKa.

DOnacToMephl:  HATYpaJlbHBIM  KaydyK, CHHTCTHUYECKHe Kaydykd (OyTaJueHOBBIH,
XJIOPOMIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), MCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH M JIABCaH).

[TomuMepsl CHeMATEHOTO Ha3zHA4YeHUs (Te(IIOH, KEBJap, 3JIEKTPOIPOBOAIINE ITOJTHUMEPHI,
OunopasiaraeMbie TOTUMEPHI).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHs] BEIIECTB M HMX MPEBpAIllEHUI: O03HAKOMIICHHE C
oOpa3liaMd  MPHUPOJHBIX M HWCKYCCTBCHHBIX BOJIOKOH, TIUIACTMAacC, KaydyKOB, peIIcHUE
AKCTIEpUMEHTATBHBIX 33/1a4 110 TeMe «Pacro3HaBaHUe MIacTMace U BOJIOKOHY.

Pacuérnbie 3a1aun.

Haxoxaenne monexynspHOW (GOpMysbl OPraHUYECKOrOo COSAMHEHHSI M0 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJICHHE MOJICKYJISPHOH (HOPMYIJIBI OpPraHHYECKOTO
coeMHEeHUS 0 Macce (00BEMY) MPOMYKTOB CrOpPaHUs, MO KOJIMYECTBY BEIIECTBA (Macce, 00bEMY)
MPOAYKTOB PEAKIMU W/MIM WMCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (HOPMYIIbI



OpPTaHMYECKOTO BEIIeCTBA HA OCHOBE €ro XWMHUYECKHMX CBOWCTB WM CHOCOOOB TOJNydYeHUS,
omnpeJieJIeHUE A0IU BbIX0a IPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peannzanusi MeXNpeIMETHBIX CBA3CH MPU M3YYEHUHU opraHuyeckoil xumuu B 10 kmacce
OCYIIIECTBIISICTCS Yepe3 HCIIOJIIb30BAHME KaK OOIIMX eCTECTBCHHO-HAYYHBIX MOHITHH, TaK U
MOHSATUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ure ecTecTBEHHO-HAYyUHbIE MTOHATHS: SABJIEHUE, HAYYHBIH (aKT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHalM3, CHUHTE3, Kiaccupukauus, HaONIOJEHUE, U3MEpPEHHe, OKCIEPUMEHT, MOJEIIb,
MOJIeJTUPOBaHUE.

®dusuka: MaTepusi, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPIeTUYECKUN YPOBEHD,
BEIIIECTBO, TENO, O00BEM, arperarHoe COCTOSHUE BEIIEeCTBA, (PU3NYCCKUE BEIWYMHBI, CTUHUIIBI
U3MEPEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: kinerka, opraHu3M, 3KocucTema, Oumocdepa, MeTabOIU3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIM H TeTepOTPO(MHBI THUN TUTaHWs, OpokeHue, (OTOCHUHTE3, IbIXaHUE, OCIKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCTIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHBO.

TexHonorus: MUIIEBHIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIINUE CPEACTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 knacc
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siep. XuUMHUeckuil 3nemeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPT€TUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Kraccudukaist XuMHUYECKHX 3JIEMEHTOB (S-, P-, d-, f-amemenTsl). Pacnpenenenue 3eKTPOHOB 110
ATOMHBIM OpOUTaNsIM. ODJEKTPOHHBIE KOH(UTYpaIlMM aTOMOB JJIEMEHTOB IEPBOT0O—4ETBEPTOrO
NEpPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUM, D3JIEKTPOHHBbIE KOH(UTypaluy HOHOB.
DIIEKTPOOTPULIATETHHOCTb.

Ilepuoguueckuii 3akoH U Ilepuommueckas cucrema XuUMHYECKHX diaeMmeHToB JI.M.
MenneneeBa. CBsi3b IepuoInYeCcKOro 3akoHa u [lepuonndeckoil CMHCTEMbI XMMHUUYECKHUX JIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB XWMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB M0 rpynnam U rnepuojam. 3HaueHUe
nepuoanueckoro 3akona /.M. Menneneesa.

Xumuueckasi CBSI3b. BHIBI XMMHUUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, METAJIMYECKas.
MexaHu3mbl 00pa3oBaHusl KOBAJICHTHOW CBSI3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrus u
JnvuHa cBsi3h. [lonsipHOCTH, HANpPaBICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3U. KpaTHbie
cBsa3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh M BaJIECHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI
C X T€OMETPUYECKHM CTPOCHUEM (Ha MPUMEPE COSTMHEHH IIEMEHTOB BTOPOT'O IMEPHOAA).

[IpenacraBnenre O  KOMIUIEKCHBIX — coenuHEHMsAX. (CocTaB  KOMIUIEKCHOTO — HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAU€HHE KOMIUIEKCHBIX coenuHeHui. [lonstue o
KOOPJIUHALIMOHHON XHUMUH.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THUIBI KPUCTAITMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonstTue o aucnepcHbIx cucreMax. Mcrtunuble pactBophl. [IpencraBieHne O KOTOMIHBIX
pactBopax. CriocoObl BEIpaKEHHUs KOHIIEHTPALMU PacCTBOPOB: MaccoBas J10JIs BEIIECTBA B pacTBOPE,
MOJISIpHAsE KOHLEHTpauusi. HacbllieHHble ¥ HEHACHIIIEHHbIE PacTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapatsr.



Knaccugpukamuss M HOMEHKIIaTypa HEOPraHWYECKMX BEIIECTB. TpHBHAJIbHBIC Ha3BAHHS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHUUECKHUX BEIIECTB.

Knaccudukanuss XuMUYECKUX PEaKIUi B HEOPTaHUYECKOW M OPraHWYECKONW XMMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS M IPEBpALCHUs SHEPIUM INPU XUMHYECKHUX
peakuusax. Termmosbie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XMMHYECKON peakiuu, € 3aBUCUMOCTh OT Pa3IH4YHBIX (akTopoB. ['OoMoreHHbIe U
reTeporeHHble peakuuu. Katanus u karanu3atopsl.

OOpatumble U HEOOpaTUMBbIE peakluu. XUMUYeckoe paBHoBecre. KoHcTaHTa XMMHUYECKOTO
paBHOBecus. DakTOphl, BIMSIOIIME Ha IOJIOKEHUE XHMMHUYECKOTO PABHOBECHS: TEMIEparypa,
JIaBJICHUE U KOHLIEHTPALMU BELIECTB, y4acTBYIOIWHKX B peakuuu. [Ipunuun Jle Hlatense.

OnexTponuTtnyeckass gucconuanus. CunbHble W crnabble  37eKTpoiauThl.  CTeneHb
auccoranuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpasibHas, ILIeI0o4YHas. BoaopoaHslii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHusa. OKUCIUTENb U
BOCCTaHOBUTENb. lIporecchl OKHUCIEHHST W BOCCTAaHOBJIEHUS. BakHellne OKUCIUTENN U
BOCCTaHOBUTENIH. MeTOJ1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BEIIECTB M HX IPEBPALICHUIN: pPA3JI0KEHUE

MEepPOKCUIa BOJOpOAA B TPHUCYTCTBUM KaTaau3aropa, MOJCIU KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKIWii HOHHOTO OOMEHa, OmpeAciieHue Cpeabl pPacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, W3YYECHHUE BIUSHUS Pa3NUYHBIX (DAKTOPOB HAa CKOPOCTh XUMHYECKOW PEaKIMH U
MOJIOKEHHUE XWMUYECKOro paBHOBecHs. /leMoHcTpanuu (¢ MCHOJIb30BaHHEM O00OPYA0BAHMSA
neHTpa «Touka pocray):

Heopranuueckasi Xumusi.

[Tonoxkenune HeMetayuioB B llepuommyeckoil cucrteMe XuMHUeckKux snemMeHToB JI.H.
MenneneeBa M OCOOEHHOCTH CTPOCHHMSI HUX aroMoB. @DH3WYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMeTa/uIoB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. IMonydenue, Guandeckue W XUMUYECKHE CBOWMCTBA: PEAKIMHM C METaUIaMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMINBHEIE SJIEMEHTHI.

['anorensl. HaxokneHue B mpupojae, CHOCOObl MONydeHUs, (QU3NUYECKHe M XUMHUYECKHE
cBoiicTBa. ['amoreHoBOOpOabl. BaxHeliine KUCIOPOACOAEPKAIIME COCIUHEHUS TaJOTE€HOB.
JlabopaTopHbIe W MTPOMBIIIIICHHBIE CIIOCOOBI MOTYYCHHS TAIOTCHOB. [I[pUMEHEHNE TaIOTeHOB U MX
COEIMHECHUM.

Kucnopon, o3oH. JlaGopatopHble W MPOMBIIIJIEHHBIE CIOCOOBI TMOJYYEHHS] KHUCIOPOA.
OusnyecKue ¥ XUMUIECKHE CBOMCTBA M MPUMEHEHHE KHCIIOpo1a U 030HA. OKCUIBI U TIEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojie, CocoObl MoMydeHus1, GU3nIecKue 1 XUMUIECKHe CBOMCTBRA.
CepoBogopon, cynbduasl. Oxcua cepbi(1V), okcun cepri(VI1). CepHuctast u cepHas KUCIOTHI U UX
conu. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl U e€ COeTMHEHUH.

A3zot. HaxoxeHne B Ipupo/ie, CIIOCOOBI TOMydeHus!, (PHU3NIeCKHe U XUMHUYECKHE CBOMCTBA.
Amvmuak, HUTpUIeL. OKCUABl a30Ta. A30THCTas M a30THAs KUCIOTHI M WX cond. OCOOCHHOCTH
CBOICTB a30THOI KUCIOTHI. [I[prMeHeHune a30Ta u ero CoeIMHEHUN. A30THBIE YAOOPEHHUS.

®ochop. HaxoxmeHue B mpupoje, CIOCOOBI MOMydeHUs, (PUINYECKHE U XUMHUYECKUE
cBorictBa. Pochuasr u hochun. Oxcuast dhocdopa, hochopnas kucnora u €€ conu. [Ipumenenue
docdopa u ero coenunenuii. DocpopHsie yrnoOpeHus.

Yrrnepon, HaxoXIeHHE B mpupoae. AsmoTponHble Moaudukanuu. OU3NYECKUe W
XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00pazoBaHHBIX yriepogoMm. Okcun yriepona(ll), oxkcun
yraepoaa(lV), yronbHas kuciora u €€ coiau. AKTUBHUPOBAaHHBIA yrojb, aacopOuus. DysiepeHsl,



rpadeH, yriepoaHsle HaHOTpYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U
€ro COCAMHEHUMN.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl mHoigydeHus, (u3NYecKue U XHUMHUYECKHE
cBoiictBa. Oxcua kpemuus(1V), kpemHueBass KuciaoTa, CHIMKaThl. [IpuMeHeHHe KpeMHHSI U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxenue meramnoB B Ilepuonudeckoil cucteMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue (usnveckre CBOWCTBa METaJUIOB.
[Ipumenenue MeTaysioB B ObITY M TexHUKe. CIIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKUH psii HanpshkeHU MeTtasoB. OOiue crnocoObl MOJyYeHUs] METaIOB:
TUAPOMETAJUTYPrUsl, TUPOMETAILIYPIHUs, EKTpoMeTautyprusd. [loHsATHE O KOppO3uM METaJlIOoB.
Crioco0bI 3a1UTH OT KOPPO3UH.

Ob6mas xapakrepuctuka MetauioB |A-rpynmbl Ilepuoanyeckoil cucTeMbl XHMHUYECKUX
anemeHToB. Harpuil u kanumii: monydyenue, ¢u3nyecKue M XMMHYECKHE CBOMCTBA, IMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaxkrtepuctuka metauioB |lIA-rpynner [lepuognueckoit cucTeMbl XHMHUYECKUX
97eMEeHTOB. MarHuii u KanblMii: MoJdy4eHue, PU3NYeCKue U XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUI: TIONydyeHHE, (QU3NYECKUE M XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE IPOCTOrO
BEIIECTBA M €ro CoequHEeHHWH. AMQOTEpHbIE CBOHCTBa OKCHAA M THUIAPOKCHAA ATIOMUHHSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO0mass xapakTtepucTuka MeTaoB m1o6ouyHbix mnoarpynn (b-rpymm) Ilepuonnyeckoii
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

®uznyeckue U XMMUYECKHE CBOWMCTBA XpoMa U €ro coeAuHeHWil. OKCHUIbl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl ¥ IUXpOMaThl, MX OKHCIMTEIbHBIC CBOICTBA.
[lonyyeHnue u npuMeHeHUE Xpoma.

®usznueckue M XMMHYECKHME CBOMCTBA MapraHua MW €ro coeauHeHud. Baxuelmne
coenuaenus: mapranma(ll), mapranna(lV), mapranna(VI1) u mapranma(VI1I). Tlepmanranar kanwus,
€r0 OKHCIINTENbHBIE CBOWCTBA.

dusnyecknue U XMMUYECKHE CBOMCTBA jK€Je3a U ero coequHeHuil. OKCuapl, TUAPOKCUABI U
conm xkene3a(ll) u xeneza(lll). [lomydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBOB.

Pu3nyeckue U XUMUYECKHE CBOMCTBA MeIW U €€ coequHeHui. [lonyyeHne u nmpuMeHeHue
MeIU U €€ COCIUHEHHM.

[{unk: monyueHue, GU3NUYECKUE U XMMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBOIMCTBAa OKCHIA U
TUIPOKCUIA IMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [I[puMeHeHne IMHKa U €r0 COeMHEHU.

OKCHepUMEHTAJIbHbIE METOAbl H3Y4YEHHs BEIIECTB W HUX INPEBpAIICHUN: H3ydEHHE

00pa3loB HEMETAlJIOB, TOpeHue cepbl, (ocdopa, xene3a, Mar€Hus B KHUCIOPOJE, H3yueHHE
KOJUIEKIMU «MeTaibl ¥ CIUIaBbl», B3aUMOICUCTBUE HIEIOYHBIX U HIEIOYHO3EMETbHBIX METAJIJIOB
C BOJOW (BO3MOXHO HCIOJb30BAaHME BUJEOMATEPHANIOB), B3aWMOJEWCTBUE IIMHKA U JKeje3a ¢
pacTBOpamMH KHCIOT U IIEJIOYel, KaUeCTBEHHbIE PEaKIMd Ha HEOpPraHWYEeCKHUEe aHUOHbI, KaTHOH
BOJOpPO/Ja M KATHOHBI METAJIOB, B3aUMOJECUCTBUE THUJPOKCUIOB QIIOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT U ILIEJIOYEH, pelIeHne 3KCIEPUMEHTAIbHBIX 3a/a4 1o Temam «l ajoreHsn,
«Cepa u e€ coequHeHHs», «A30T 1 hocop U UX COeTUHEHUN», «MeTauIbl IIaBHBIX MOATPYIIID,
«Metamnel MOOOYHBIX moArpynm». JlemoHcTpanmuu (¢ HMCHOJIb30BaHHEM O0OPYAOBAHMA

nenTpa «Touka pocra»):



XuMHS U )KU3Hb.

Posnp xumuu B oOecriedeHUM YCTOMYMBOTO Pa3BUTHs yenoBeuecTBa. [loHATHE O HaydyHBIX
METO/axX MO3HAHUS U METOJIO0JIOTUM HAy4yHOro uccienoBaHus. HayuHble MPUHLMIBI OpraHU3aluu
XMMHUYECKOIO IMPOU3BOACTBA. [IpoMBINUIEHHBIE CHOCOOBI MONyYEHHUs Ba)KHEHIIMX BEIECTB (Ha
npuMepe MpPOU3BOJACTBA aMMHAKa, CEPHOW KHCIOTHI, MeTaHoja). [IpombluieHHbIE CITOCOOBI
MOJYyYECHUS METAUIOB M CINIABOB. XHMHYECKOE 3arps3HEHHUE OKPYXKAOWIEH Cpeabl U €ro
nocieacTsus. Posib Xxumun B o0ecrieueHuH SHEpreTUHIecKo 6e30MacHOCTH.

Xumusi U 310poBbe uenoBeka. JlekapcTBeHHble cpeactBa. IlpaBuna ucnonb3oBaHUsS
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN MEIULIMHBI.

XUMUS THIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib xumuu B oOecrieueHuun
MUIIEBOH Oe30MaCHOCTH.

Kocmernueckue u mnapdromepsie cpeactBa. beitoBas xumusa. IlpaBuna Oe3zomacHoro
UCIIOJIb30BaHUS MpenapaToB ObITOBOM XMMUU B IOBCETHEBHOMN >KHU3HU.

XVMHS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHUalIbl (IEMEHT, OETOH).

XuMHus B celnbCKOM X03siiicTBe. OpraHuyecKue 1 MUHEpaJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKH, CTEKIJIO, KepaMuka. MaTepualibl JUis
anekTpoHuku. Hanorexnonoruu.

Pacuérnble 3anaum.

Pacuérel: Macchl BemecTBa Wi 00bEMa ra3oB 1O U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
Wi 00bEMY OIHOTO U3 YYACTBYIOLIMX B PEaKLMH BELIECTB, MacChl (00bEMa, KOJIMUECTBA BELIECTBA)
IOPOAYKTOB PEAKIMH, €CIAM OJHO M3 BEUIECTB MMeEET IpuMecH, Mmacchl (00bEMa, KOJIMYECTBa
BEIIECTBA) MPOJYKTa PEaKlUM, €CIM OJHO U3 BEUIECTB JIaHO B BUJE pacTBOpa C OIpeneiaEHHON
MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIICHTPALlMK BELIECTBA
B PacTBOpE, AOJIM BbIX0J1a IPOIYKTA PEAKLIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpenMeTHbIX CBSI3eH MpPU U3y4EHUHU OOIIel U HeopraHuueckod xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHSATUH, TaK U
MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHS: SBIEHUE, HAYYHbIH (akT, TMIIOTE3a, TEOpuUs, 3aKOH,
aHaJIN3, CUHTE3, KiacCU(PUKAIus, NEePUOJUYHOCTh, HAOIIOAEHHE, H3MEPEHHE, HKCIEPHUMEHT,
MO/J1€J1b, MOJEINPOBAHNUE.

®duznka: MaTepus, MUKPOMUDP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYEeCKUil ypOBEHb, BEILECTBO, TeJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIEeCTBA, MJCANIbHBIN Ta3, (pU3NYECKHe BEIWYMHBI, €AUHUIIBI U3MEPEHUsSI, CKOPOCTb,
SHEprus, Macca.

buonorus: kieTka, oOpraHm3M, OSKocuUcTeMa, Ouocdepa, Meraboin3M, Makpo- U
MHUKPORJIEMEHTbI, O€JKH, XHUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHCIOTbI, (EPMEHTHI, T'OPMOHBHI,
KpYTroBOPOT BEUIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuUHEpasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.
TexHonorus: XuMHUYEcKass IPOMBIIUIEHHOCTb, METAJUIYpPIus, CTPOMUTEIbHbIE MaTEpHUAIbI,
CEJIbCKOXO3SHCTBEHHOE  INPOU3BOJCTBO, MHIIEBas MPOMBIIIICHHOCTb, (papMaleBTHYecKas
MPOMBINIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX [Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IInanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa:
JINMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHUCTEMHO-IESATEIBHOCTHBIM TOAXOJIOM B CTPYKTYPE JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IMpeIMeTa «XUMUs» Ha YPOBHE CpeHEro oOuiero oopa3oBaHusl BbIAEICHBI
CIIEAYIOIIME  COCTaBISIONIME:  OCO3HAaHHWE  OOYyYaroIIMMHUCS  POCCHHMCKON  TpakJaHCKOH
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONIPEIEICHUIO; HaTHUne
MOTHUBAllMM K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
OPUHATHIME B OOILIECTBE NpaBWIAMH M HOPMaMH IIOBEIEHUS; HaJIM4YUe IPABOCO3HAHUS,
9KOJIOTHYECKOHN KYJIbTYphI; CIIOCOOHOCTh CTABUThH 1I€JIM U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PEe3yNAbTaThl OCBOCHUS TNpeaMeTa «XHMHS» OTpPaxaroT CcHOPMHUPOBAHHOCTD
OTbITa TO3HABATEJIbHON M MPAKTUYECKON AESITETbHOCTH OOY4YaloIIMXCsl B IMpOLecCe peaau3aluu
00pa3oBaTebHON e TEIbHOCTH.

JIndHOCTHBIE pPE3YyNbTaThl OCBOEHUS NpeaMeTa «XUMHUS» OTPaKalT CHOPMUPOBAHHOCTh
OTIbITA TMO3HABATENBHON M MPAKTHUYECKOW JESTEIBHOCTH OOYUYAIOMIMXCS B MPOILECCE pealn3alui
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHMSA:

OCO3HAaHUS O0YYarOIIMMHCS CBOUX KOHCTHTYI[MOHHBIX NpaB U OO0SI3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPaBOIIOPSIKY;

MPEJCTaBICHUS] O COIMANBHBIX HOPMAaxX M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW MEATEIBHOCTH MPHU CO3/IaHUU YYE€OHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BRITOJHEHUN XUMUICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUs], JJOTUKY U apryMEHTbl APYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NEesTEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAMIO OT€YECTBEHHOW XHMUHU;

YBa)KEHHSI K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH U MPAKTHUECKOTO MPUIOKEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JAHHbIE HAYKH €CTh Pe3yJbTaT JJIMTEIbHBIX HAOIOJCHHNA, KPOIOTIUBBIX
HKCIIEPUMEHTAIBHBIX TIOUCKOB, IIOCTOSTHHOTO TPy/1a YU4EHBIX U MPAKTHUKOB;

MHTEpeca U MO3HABATEIFHBIX MOTHBOB B IOJIYYEHUH U MOCIEIYIONIEM aHAIN3e WH(OpMAIHN
0 MEePEOBbIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlUU, CBSI3aHHBIC C XMMHYCCKHMH SIBJICHUSMHU, U TPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJACHHWE W TIOCTYNKH CBOMX TOBApUIIEH C MO3UIHNA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCTIEACTBUI MOCTYIIKOB;

4) popmMuUpoOBaHUS KYJILTYPHI 310POBbSI:

NOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHOro oOpa3a JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3HYECKOMY U TICHXHUECKOMY 3/I0POBBIO;

COOJTIO/IEHHSI TIpaBHJT OE30MIACHOT0 OOpAIlIEHHUs C BEIIECTBAMU B OBITY, TOBCEJHEBHOM JKHU3HH,
B TPY/JIOBOH JIESATEILHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJI UHAUBHIYATFHOTO U KOJJIEKTUBHOTO OE€30MaCHOTO MOBEACHHUS
B CHTYaIIHsX, YTPOKAIOIIUX 3I0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEICTBUI W HEMPUATUS BPEAHBIX TPUBBIUEK (YIMOTPEOJICHHS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIENIOBATEIbCKONW  JIESTEILHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YydYacTHE B pEIICHWH TMPAKTHUYECKUX 3a7ad  COIUAIBLHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHYECKOMY H3YYCHHUIO MPOGECCH Pa3InIHOTO POJia, B TOM YKCIIE HAa OCHOBE



MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBaXKEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM NEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTbHOW TPACKTOpUH OOpa3oBaHUs, Oymymiei
npodeccuu U peanu3aluu COOCTBEHHbBIX KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

IKOJIOTHYECKU 11€71€CO00pPa3HOr0 OTHOIIEHUSI K TMPUPOJEC KAK HMCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TJ00aTbHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHHSA HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHXKEHUN XUMUHU U1l PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOI0IOIH30BAHNS,

AKTHUBHOTO HENpPUATHS JAEUCTBUHM, NPUHOCALIMX BpEI OKpYXarolled NPUPOJHOU cpene,
YMEHHsI TPOTHO3UPOBATh HEOIATOMPHUATHBIC HKOJOTHUYECKUE TOCIEICTBUS TPEIITPHHIMAEMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJU4Msl Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHHUS, SKOJOTUYECKOM KYJIBTYPHI, OIbITa
JEATEIbHOCTH  JKOJIOTMUECKOW  HAIlpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBATHCS UMM B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTUKE, CIIOCOOHOCTU U YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKd H
00LIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA cleuu(PUKM XUMHUUM KaKk HayKd, OcCOo3HaHUS e€ poiau B (HOpPMHUPOBAHHH
palMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUHU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
poOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XWMHUHU MJIi COBPEMEHHOM LMBHIM3ALMU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpBI, B PEHICHUH TI00ANbHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS YENOBEUYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHUYECKH KOMGPOPTHOM KUZHU Ka)XI0T0 4iieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM  TPaMOTHOCTH: TIOHHUMaHUs  CYIIHOCTH METOJOB  IO3HAHWUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIONIb30BaTh TOJy4daeMmble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBICHUIN OKPYXAIOIIEro MUPA U MPOUCXOANINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS] HA OCHOBE HAy4YHBIX (PaKTOB M MMEIOIIUXCS JIAaHHBIX C IIETBI0
MOJTYYSHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIb30BaTh XMMHUECKHUE 3HAHUS JUTsl PEIICHUs MPOoOIeM B
peaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEN0BATENbCKOM AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY O0Opa30BaHUI0O U CaMOOOpa3OBaHHIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpopecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yIbTaThl OCBOEHUS MPOTPaMMbI [0 XUMUU Ha YPOBHE CPEIHETO OOIIETo
00pa30BaHUs BKIIOYAIOT:

3HayuMble JUIsI  (OPMHUPOBAHUS MHMPOBO33PEHHS OOy4aIOUMXCSd MEKIUCIUILIMHAPHbBIE
(MeXmpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaKalOIIKe 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenuuKy METOAOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, SBIEHHE, IPOLECC, CUCTEeMa, HAayuHbIH (aKkT, MPUHIMII, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HaOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBeEpCaJbHbIE yueOHbIe JeicTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHBHbIE, PETYISTHUBHBIE),
obOecneunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU



o0OyJaromuxcs;

CMOCOOHOCTh  OOY4YAIOIIMXCS ~ HCIOJB30BaTh ~ OCBOCHHBIC  MEKIHCIHUILUTHHAPHBIC,
MHUpPOBO33PEHUYECKHE 3HAHUS W YHHBEpCAJbHbIC YydueOHble JACHCTBHS B I03HABATEIbHOH U
COIMATIbHOM MPAKTHKE.

MeranpeameTHbie  pe3ysbTaTbl  OTPAXAlOT OBJIAJICHUE YHUBEPCAIBHBIMU  YU4COHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS

1) 6a3o0Bble JJOrnYecKHUe AeCcTBHS:

CaMOCTOSITENIFHO  ()OPMYJHPOBATh W aKTYaJIIM3MPOBaTh TpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEAeNATh LENU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IIPM OCBOEHMM 3HAHUM MPUEMBI JIOTMYECKOIO MBIIUIEHUS: BBLIEIATh
XapakTepHble IpPHU3HAKM MOHATMH M  yCTAHaBIMBATh UX B3aUMOCBA3b, HCIOJIb30BATH
COOTBETCTBYIOILIUE MTOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALMHU BEILIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXkJEHUsS (MHIYKTUBHBIC, AETyKTUBHBIC, 110 aHAJIOTHH), BBISBIIAThH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMaTPUBAEMbIX SIBICHUAX, (OPMYIMPOBATH BHIBOJBI U
3aKIIIOYCHHUS;

IPUMEHSTHh B IpOLIECCE MO3HAHUSA HCIOJIb3YEMble B XMMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIU, IPeoOpa3oBbIBaTh MOJIENIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XUMHUYECKOW pEaKIMW — TPH pEIIeHUH  Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEJbHbIC MPEACTaBICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUil;

dopmynupoBaTh 1€MW M 3aJaud  MCCJIENOBAaHMSA, MCIOJIB30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENILHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIQ/IETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHMPOBAHUS M IPOBEIEHUS YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONI0JaTh 3a XOJOM IMpOIEcca, CaMOCTOATENbHO
IIPOTHO3MPOBAaTh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3Yy/IbTaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTENIbCKOM M MPOEKTHOM  JesITeIbHOCTH,
IPOSBISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOAOB PpELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB IT03HAHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MH(OpMAIMK (Hay4yHO-TIOMYJIsipHAas TUTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHble TMocolus, pecypchl WHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (GOPM TpPEJICTaBICHUsS, KPUTHUECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dopMynupoBaTh 3ampockl M NPUMEHSATh pPA3JIUYHbIE METOJIbl TpU TOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJb30BAHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpEeACTaBICHUS HHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeacTBAa MpU paboTe ¢ XUMHYECKOU
uH(popMalel: MPUMEHATh MEXIpeAMETHbIE (prU3nuecKre 1 MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBL,
dopmybl, abOpeBHaTyphl, HOMEHKIIATYPY;



HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMbl B XOJ€ JIWajora W/WiIH TUCKYCCHH,
BBICKA3bIBaTh WJeH, (OPMYIHUPOBATh CBOM NPEIOKCHHUS OTHOCHUTEIBHO  BBITIOJHEHUS
MIPEIOKEHHOM 3a1a4H;

BBICTYIIATh C MpPE3CHTalUed pPE3yJbTaTOB I103HABATECIBHOW JEATEIBbHOCTH, I10JYyYEHHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA,
IPaKTHUECKON pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alid y4yeOHOIro
npoeKkTa, W (OPMYIUPOBATh BBIBOABI IO pE3yJbTaTaM IPOBEAEHHBIX MCCIEIOBAHUN IYTEM
COIIACOBaHUs MO3UIMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

Pery1siTUBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBaTb M OCYILECTBJIATH CBOIO I103HABATEJIbHYIO JIEATEIIBHOCTD,
ompenenss €€ LeNd W 3aJa4d, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii  aJrOpUTM JEHCTBUM NpH BBHINOJHEHUM YYEOHBIX M MCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3(pPEeKTUBHBIA CIOCOO0 MX PEHIeHHS C YY4ETOM IOIyYeHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAIX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSITEIHPHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ysbTaThl OCBOCHHUS MPOTPaMMBbI MO0 XMMHU Ha YIIIyOJEHHOM YpOBHE Ha
YpPOBHE cpeaHero oOiiero o0pa3oBaHUs BKIIOYAIOT cHerudUuecKkue s yuyeOHOro mpeaMera
«XuUMHS» Hay4YHbIE 3HAHUS, YMEHHsS U CHOCOOBI JEHCTBUII MO OCBOCHMIO, MHTEPIPETAlUU U
HpCO6pa3OBaHHIO 3HaHHI>i, BUblI ACATCIBHOCTHU IO IOJYUYCHHUIO HOBOI'O 3HAHUA W MPHUMCHCHUIO
3HAHMA B PA3NUYHBIX YUYEOHBIX CHUTYyalMsX, a TakKe€ B pEANbHBIX KU3HEHHBIX CHUTYalMsIX,
CBSI3aHHBIX ¢ XUMHel. B nporpamMme 1o XuMnuu npe€aAMETHBIC PE3YJIbTAThI NPCACTABJICHBI 11O IrOgaM
W3YYCHHUS.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MecTe U 3HAUEHUH OPraHMYeCKOW XMMHUU B CHUCTEME
CCTCCTBCHHBIX HAYK U eé pojin B oOecrieueHnu yCTOI\/'I‘-II/IBOFO Pa3sBUTHA YCIOBCUYECTBA B PCHICHUUN
npo0IeM HKOJOTHYECKOM, PHEPreTHUecKod M MUIIEeBOH 0€30MacHOCTH, B PAa3BUTUU MEIHIIMHBI,
CO3JaHMH HOBBIX MAaTCpHUaIOB, HOBBIX HMCTOYHUKOB OSHCPTHU, B oOecrieueHnu pauroOHaJIBHOI'O
IPUPOJIONOIb30BaHUsA, B (POPMUPOBAHMH MHPOBO33pEHHS M OOIIEH KyIbTYphl YEJIOBEKA, a TaKXkKe
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 370POBBIO U IIPUPOIHON Cpene;

BIIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE ITIOHATHS
— XUMHUYECKHH 3JIEMEHT, aTOM, SIPO M AJIEKTPOHHAs! 000JI09YKa aToMa, S-, P-, 0-aTOMHBIE OpOHTAIH,
OCHOBHOE M BO30YX/IEHHOE COCTOSHUS aTOMa, THOpUAM3alLKs aTOMHBIX OpOUTaJIei, HOH, MOJIEKYIIa,
BAJICHTHOCTB, JJICKTPOOTPHULIATCIbHOCTE, CTCIICHL OKHUCICHUA, XUMHUYCCKaA CBA3b, MOJIb, MOJIAPHAA
Macca, MOJISIpHBIA 00BEM, YITIEpOAHBIN CKeleT, (yHKUMOHATIbHAS TPYINa, pajuKai, CTPYKTYpHbIE
dbopMyiibl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), H30MEPHs CTPYKTYpHask U IPOCTPaHCTBEHHAS
(reomeTpuyeckas, ONTHUYECKasi), M30MEpPbl, TOMOJIOTUYECKMHA psijl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ- M a30TCOACpIKAIIME OPraHWYECKHE COENMHEHHUSA, MOHOMED, IONHMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoandeckuid 3akoH J[. U.
MeHnpneneeBa, Teopusi CTPOEHHUsI OpraHMyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHs
MacChl BEIECTB, 3aKOH COXPAHEHUS W IPEBPALICHMS SHEPIMM NPU XUMHUYECKHX PEAKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMHHU, MUPOBO33PCHUYCCKUE 3HAHU, JIC)KAIIHUEC B OCHOBC



MOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEACTABICHUS O MEXaHU3Max
XUMHUYECKHUX PeaKuil, TepPMOJIUHAMUYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMIMHOM BIIUSSHUM aTOMOB M TPYII aTOMOB B MOJEKylax (MHAYKTUBHBIH W ME30MEPHBIH
s dextol, opuentanTsl | u Il poga); dpakronornyeckue cBeIeHHUs O CBOMCTBAaX, COCTaBe, MOJIYICHUH
U 0€30IIaCHOM HCIIOJIb30BaHUM BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JESTEIbHOCTH YeNIOBeKa, OOLMX HAyYHBIX MPUHIIMIAX XMMHUYECKOTO MPOU3BOJICTBA (HA MpUMEpe
MIPOM3BOJICTBA METAHOJIA, IEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIe MPU3HAKU MOHATUHN, YCTaHABIUBATHUX
B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME TMOHATUS IMPH OMNHCAHUU COCTaBa, CTPOCHHS M
CBOICTB OPraHMYECKUX COCUHECHUM;

c(hOpMUPOBAHHOCTh YMEHU:

UCTIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY Ui COCTABJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTABJIATh YPaBHEHHS] XMMUYECKUX PEAKIMH U PACKPHIBATh MX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS SJIEKTPOHHOrO OallaHca 3TUX peaKlHid,
peakiuii HFOHHOTO 0OMEHA MyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBIMBATH MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB AJIS MILTFOCTPAIIMH UX XUMUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH: yCTaHABJIMBATh MPUHAMJICKHOCTh U3YUEHHBIX OPTaHMYECKUX
BEIIECTB M0 MX COCTaBY M CTPOCHHIO K OINpPENCIEHHOMY KJIacCy/TpyNIe COeAMHEHUH, 1aBaTh UM
Ha3BaHus 1Mo cuctematnueckoit Homenknarype (IUPAC) u npuBoauTh TpUBUATbHBIC HA3BAHUS TS
OTJENBHBIX TPEACTABUTENCH OPraHMYeCKUX BEIIECTB (ITHJICH, AaleTHIICH, TOIYOJ, TIIHIEPHH,
STUJICHIJIUKOJb, (peHon, ¢hopManabaerui, alueTalbIerul, alleTOH, MypaBbUHAs KHCIOTa, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MNAJIbMUTHHOBAS KHUCIOTHI, TJUIHMH, AajJaHWH, MajbTO3a,
bpyKTO3a, aHUIIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEIENATh BUJ XWMHYECKOH CBSI3M B OPraHMYECKUX
coeuHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHHUS TEOPHUH CTPOCHUS OPraHHYECKUX
BemecTB A. M. bytnepoBa ais 0O0bsCHEHHMS 3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPH30BaTh COCTAB, CTPOCHHE, GU3NUECKUE U XUMUUECKUE
CBOWCTBA THIMYHBIX NPEACTABUTENICH pa3IMYHBIX KIIACCOB OPraHWYECKHX BEIIECTB: AaJIKaHOB,
[IUKJIOAIKAHOB, aJKEHOB, AaJKaJMEHOB, AJIKHMHOB, apOMAaTHYECKUX YIJIEBOAOPOAOB, CIHPTOB,
QIBJIETUIOB, KETOHOB, KapOOHOBBIX KHCIOT, TIPOCTBIX M CIOXHBIX 3(HPOB, KUPOB,
HUTPOCOEIMHEHUH U aMHUHOB, aMUHOKHCJIOT, O€NKOB, yIJIeBOAOB (MOHO-, IU- M TOJIMCAXapHI0B),
WITIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXIYy HHMH YpPaBHEHHSIMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHPOBAHHOCTh YMEHHS TOATBEPKIATb Ha KOHKPETHBIX IPHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTM OPraHMYeCKHMX COEIMHEHMH OT KpaTHOCTH U THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHHS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUHUKU YTIIEBOJOPOIHOIO ChIphbs (HE(DTH,
IPUPOJHBIN Tra3, yroje), COCOOBI €ro nepepaboTKU W MPAKTHUECKOe NPUMEHEHHE MPOAYKTOB
nepepabdoTKH;

c(OPMHUPOBAHHOCTH BJIAJICHHS CHCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJIaX MTO3HAHUS
— HaOJI0JICHUH, U3MEPEHUH, MOJICIIMPOBAHHIH, SKCIIEPUMEHTE (PEalbHOM U MBICIIEHHOM) U YMEHHUS
MPUMEHSITh 9TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEILHONW JEITEeIbHOCTU
— QaHaTM3 W CHHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTH3aIlUi0, BBISBICHUE NPUIHHHO-
CJIEZICTBEHHBIX CBSI3€H — JUIsl H3YYEHUS CBOMCTB BELIECTB U XUMUUECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHI: BBIIBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHHWW C MOHATHUSMHU U
NPEJCTAaBICHUAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJisi 00jiee 0CO3HAHHOTO MOHUMAaHUS
CYIIHOCTH MaTE€pPHaJILHOTO €IWHCTBA MHUpA, MCIIOIH30BaTh CUCTEMHBIC 3HAHHS MO OPraHUYECKOM
XUMHUU JJ151 OOBSCHEHMS U IPOTHO3MPOBAHUS SIBIICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHUH: TIPOBOJAUTH PACUYETHI 0 XUMUIECKUM (HOPMYIIaM U ypaBHEHHUSIM



XUMHUYECKHUX PEaKIUi ¢ UCTIOIh30BaHUEM (DU3MUECKUX BEIUYHH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUYETHI MO HAXOXKIECHUIO
XUMHUYECKOH (DOPMYIIBI BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJSAM XHMHYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHusl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C MO3UIUI
9KOJIOTHYECKON 0e30MacHOCTH TMOCHEICTBUS OBITOBOW M TMPOU3BOJICTBEHHOM JESTENbHOCTH
YeJIOBEKa, CBSI3aHHOU C MepepabdOoTKOM BEIeCTB, UCIOIb30BATHIIONYYECHHBIE 3HAHUS ISl IPUHATUS
rPaMOTHBIX pEICHU MPOOJIeM B CUTYaAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IIJIAaHUPOBAaTh U TMPOBOJUTH XUMHUYECKUUN
HKCIEPUMEHT (MOIYYEHHE U U3YyYEHHE CBOMCTB OpPraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIUU
YTJIEBOJOPOAOB PaA3IMYHBIX KJIACCOB M KUCIOPOACOAEPKALIUX OPraHUYECKUX BEILIECTB, PELICHUE
HKCIEPUMEHTAIBHBIX 3a7[ad 0 PACMO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOJIIOJICHHEM IpaBUII
0e30macHOro oOpalieHus ¢ BEHIECTBAMU U JIaDOpaTOPHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIEIh
UCCIICIOBaHMS, TPEICTABIATh B PA3IUYHON (hOpMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIU3HPOBATH U
OLICHUBATbH UX JOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOirofaTh MpaBHJia 3KOJOTHYECKH 1eIecoo0pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JICATEIIbHOCTH B LEISAX COXPAHEHHs CBOETO 30POBbsS, OKPYXKAIOWIEW NPHUPOJHOU Cpeabl H
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOIO JEWCTBUS HAa JKMBBIE OPraHU3Mbl OIPENEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIca nokazarens [IK;

AQHAIU3UPOBATH 11€JIECO00Pa3HOCTh IPUMEHEHUSI OPIrAaHUYECKUX BEILIECTB B IPOMBIIITIEHHOCTH
U B OBITY C TOUKHU 3PEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOPpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJIATh IICJICHAMPABICHHBIA TIOMCK XUMHYECKOU
uH(pOpMallMi B pa3IMYHbIX MCTOYHMKAX (Hay4dHas M y4eOHO-Hay4yHas JMUTEparypa, CpencTBa
MaccoBoi wH(popMmanuu, HWHTEpHET © Jpyrue), KPUTHYCCKH aHAIM3UPOBATH XUMHUYCCKYIO
uH(popMalmio, nepepadaTeiBaTh €€ U HUCIOJIH30BaTh B COOTBETCTBUU C IOCTaBICHHOW y4eOHOI
3a/1auen.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(hOpMUPOBAHHOCTH TPEJCTABICHUN: O MaTepUATbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBIICHUH TMPUPOJbI, O MECTE U 3HAYEHUH XHUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ ponum B OOECHEUYEHHWU YCTOWYMBOTO pAa3BUTHSA, B PEIICHUU MPOOJIEM HSKOJIOTUYECKOM,
HHEPTreTUYECKON U MUIIEBOM 0€30MacHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3/TAaHUN HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHKOB JHEPrHMH, B OOECIEUEHUU PALUOHAIBHOTO MPUPOJONOIH30BAHUS, B
(GOpMHUPOBAaHMM MHPOBO33PEHHUS M OOIIEH KyJIbTYyphl UEJIOBEKa, a TaKXKe D3KOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

BIIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIMOJATAOIINE ITOHATHS
— XUMHUYECKUH 3JIEMEHT, aToM, PO aToMa, M30TOIbI, 3JEKTPOHHAs 00oysiouka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aromMa, THMOpHIM3alus aTOMHBIX
opOuTanel, WOH, MOJEKyNa, BaJIEHTHOCTb, OJJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasi CBA3b (KOBaJEHTHAasl, WOHHAs, MeTaJUIMuecKas, BOJOPOJAHAs), KpHCTaUIMYecKas
pemeéTka, XUMUYECKas peakiusi, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHYECKAS
JUCCOLMANMs, CTENEeHb JHCCOLMAINK, BOJOPOJHBIM IOKAa3aTellb, OKUCIUTEIb, BOCCTAHOBUTEIND,
TEIIOBOM dS()PEeKT XUMHYECKOH peaklUd, CKOPOCTh XHMHUYECKON peakiuu, XUMHYECKOe
paBHOBECHE; TEOPUH U 3aKOHBI (TEOpHUs SJIEKTPOTUTHUECKON TMCCOLMALNH, TEPHOJIUUYECKUI 3aKOH
JA.N. MenneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHUS W MPEBpaLICHUS
SHEPIruM MPU XUMHUYECKHX PEAKIUSIX, 3aKOH MOCTOSTHCTBA COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTU, CUMBOJIMUYECKUH SI3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIlUE B
OCHOBE TIOHMMaHUs TPUYUHHOCTH M CUCTEMHOCTH XHUMHWYECKHX SBJICHUW; COBPEMEHHBIE
MIPEACTABICHUS] O CTPOEHUU BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HaJAMOJIEKYISIPHOM
YPOBHSAX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHYECKHX peaKUuuid, TEePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O XUMHUYECKOM paBHOBECHM, pPACTBOpax u
JTUCIIEPCHBIX CHCTeMax; (PaKTOJOTMYECKHEe CBEIEHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U



0€30MacHOM HCIIOJIb30BAHUN BAKHEUITNX HEOPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKON
JeSTEIbHOCTH YeIoBeKa, OOUINX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKN MOHITUN, YCTAHABITUBATh UX
B3aUMOCB$I3b, UCII0JIB30BAaTh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUHA HEOPTAHUYECKUX BEILECTB
U UX NPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JJISi COCTaBICHHS
(bopMyIT BEIIECTB M YPaBHCHUN XMMHUYCSCKUX PeaKIluii, cucteMaTrueckyo HomeHkmarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTAEJIbHBIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OIPEAETATh BAaJCHTHOCTh U CTEMEHb OKHCICHHUS XHUMHUYECKHUX
AJIEMEHTOB B COCAMHEHUSX, BUJl XUMUYECKOM CBsI3U (KOBAJIEHTHAsl, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCIMOCTh CBOMCTB BEIIECTB OT BHUJIa XMMHUYECKON
CBS3M M THUIA KPUCTAIMYECKON PEETKH, OOMEHHBIA W JOHOPHO-aKIENTOPHBIA MEXaHH3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(PUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA [0 UX COCTaBY,
XUMUYECKHE PEAaKIUU MO Pa3IUYHbIM IpHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEIIECTB,
TerioBoMy 3G (heKTy peakiuu, U3MEHEHHUIO CTEeNeHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH,
YUaCTUIO KaTallu3aTopa W JPYTHE); CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS WM KPHUTCPUH IS
KJIacCU(UKALIUU U3Y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;

c(hOopMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI mepuoandeckoro 3akona [[. . MennaeneeBa
U JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO U POTHOCTUYECKYIO () YHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JSJICKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XHUMUYECKUX BIEMEHTOB TNepBoro—4erBéproro mnepuogoB Ilepuomumueckon cucremsr J[.U.
MenpeneeBa, UCIOIb3Ys MOHATUS «IHEPTETHUYECKUE YPOBHUY, «IHEPTreTUUECKUE MTOLYPOBHUY, «S-,
p-, d-aToMHBIC OpPOUTATM», «OCHOBHOE M BO30YXIEHHOE SHEPrETHUYCCKHE COCTOSHHS aToMay;
00BSICHATH3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U WX COCIUHEHUU IO
nepuonaMm u rpymnnam Ilepuonnueckoit cucremsl J[. 1. MeHneneeBa, BaJIEeHTHbIE BO3MOXHOCTH
ATOMOB DJICMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOICTBa
BEIIIECTB PAa3JIMYHBIX KJACCOB, TMOJTBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C TTOMOIIBIO YPAaBHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaxkuii MOCPEICTBOM COCTaBICHHS JJIEKTPOHHOTO OallaHCa JTHUX pEaKIHi; peakluuid MOHHOTO
oOMeHa MMyTEéM COCTaBJICHHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH; PEaKIIUN THAPOIH3A;
peaxiuii KomriekcooOpa3zoBaHus (Ha mpUMepe TUAPOKCOKOMILIEKCOB IMHKA U allFOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHITH 3aKOHOMEPHOCTH TIPOTEKAHUSI XUMUUECKUX PEaKIIni
C Y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTUK, XapaKTEp HM3MEHEHUs CKOPOCTH XUMHUUYECKOH
peakiMu B 3aBHCHMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapakTep CMENIEHUS XUMHYECKOTO
paBHOBecHsI MO BIMSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuui Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMUUYECKHE PEaKIMH, JIeKAIIHNE B OCHOBE
MIPOMBINIJICHHOTO TTOJYYEHUsI CEPHOM KUCIIOThI, aMMHUaKa, OOIINE HayuHbIe MPUHITUIBI XUMHUECKUX
MIPOU3BOJICTB; IEJIECO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUUECKUX BEIIECTB B MPOMBIIINICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOILICHHS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHWW O METOJAaX HAYYHOT'O MMO3HAHUS SBICHUN
IpHUpObI — HAOIIOeHHE, U3MEPEHNE, MOICTUPOBAHUE, IKCIIEPUMEHT (peabHbId U MBICICHHBIN),
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSTh 3TH 3HAHUA NIPU SKCIEPUMEHTAIBLHOM
WCCJICTOBAaHUH BEIIECTB U JJIsi OOBSICHEHHS] XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE,
MPAKTUYECKOU IEeSITETLHOCTH YEIOBEKA U B IOBCETHEBHOW JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHsSI BBISIBISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C MOHATHSAMH U
MIPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISl 00JIee OCO3HAHHOTO TTOHUMAHUS
MaTepualbHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUYETHI: C MCIOJIb30BAHUEM TOHSATHNA «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUS; MacChl BellecTBa Win 00bEMa rasa mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIIUU



BEIIIECTB; TEII0BOro ) (dekTa peakuuu; 3HaYCHUS BOJIOPOIHOTO MOKA3aTENsl pACTBOPOB KUCIOT U
IEJI0YEH ¢ M3BECTHOM CTETEHBIO TUCCOIUAINN;, MACChl (00BEMA, KOJTMYECTBA BEIMIECTBA) TPOIYKTA
peaKkuuu, €ClIM OJHO U3 MCXOIHBIX BELIECTB JaHO B BUJE PAacCTBOpaA C OINPEACIEHHOW MacCOBOU
JI0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); JOJH BBIXOJA MPOAYKTa
peakiuu; 00bEMHBIX OTHOIIICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHIl: CaMOCTOSITEIBHO IIJIAHUPOBAaTh M MPOBOJAUTH XHUMHUYECKUI
OKCIIEPUMEHT (MIPOBEJICHUE PEAKIM MOHHOTO OOMEHa, MOJTBEPKIECHUE KAaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIECTB, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI MHIUKATOPOB,
U3Y4YCHHUE BIMSHUS pa3INYHbIX (AKTOPOB HAa CKOPOCTh XHUMHUYECKOM peakIuH, pelieHue
IKCIIEPUMEHTATBHBIX 3a7ad 1Mo Temam «Metawie» U «Hemeramib») ¢ cOOMIOICHUEM TPaBHI
0e30macHoOro oOpalieHus ¢ BEIIECTBAMU U JIaDOpaTOpPHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIEIh
WCCJICIOBAHMSI, TIPEJCTABIISITh B Pa3suIHON (popme pe3yiabTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U
OLICHUBATBUX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh yYMEHHUU: COONIOIATh TpaBHUia TOJIH30BAaHUS XHUMHUYECKON TOCYION U
1ab0paToOpHBIM 000pYyI0BaHUEM, OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMH T10
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, YKOJOTUYECKH IIeTIECO00PA3HOTO MOBEICHUS B
OBITY ¥ TPYAOBOH JEATEIBHOCTH B LIETSX COXPAHEHUSI CBOETO 3J10POBbsI, OKPYKAIOIIEH MPUPOAHOMN
Cpenbl U JOCTHXKEHHS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHMYECKOTO JCHCTBUSA
Ha >KMBbIE OPraHM3MBbl OIPEACIEHHBIX HEOPraHMYECKUX BELIECTB, MOHUMAs CMBICI IOKa3aTels
[1K;

c(OpPMUPOBAHHOCTh YMEHHIl: OCYIIECTBIATh IIEICHANIPABICHHBI TOUCK XHUMHUYECKOM
uH(pOpMalMi B Pa3MYHBIX HMCTOYHUKAX (Hay4YHass W Yy4eOHO-HaydHas JMTEparypa, CpelIcTBa
maccoBoi uH(popmanuu, WHTEpHET U JApyrue), KPUTUYECKH aHAIM3HUPOBATHXUMUYECKYIO
uH(popMalnio, InepepadaTbiBaThe€é U HUCIOJIB30BAaThB COOTBETCTBUU C IIOCTABJIEHHOM y4eOHOM
3aJ1auen.



TemaTnueckoe NJIAHNPOBaHHME, B TOM YHCJIE C Y4ETOM
padoueii mporpaMMbl BOCIUTAHUS
IpoduabHbIH YPOBEHD

Temarnueckoe miaHupoBaHue no xumuu A 10-11-roknaccoB COCTaBIEHO € y4ETOM
paboueii mporpamMmbl BOCHUTaHHS. BocmuTarenbHBIA MOTEHIMAN JaHHOTO y4eOHOIro MpeaMera
obecreunBaeT pean3ainio CIeAYIONUX EJIeBhIX MPUOPUTETOB BocruTaHus ooydarommxcs O0O0:

B YCBOCHHU UMHU 3HAaHUM OCHOBHBIX HOPM, KOTOPBIC 06H_[€CTBO Bpra60TaJ'IO Ha OCHOBC 3THX
HCHHOCTeﬁ (a HMCHHO, B YCBOCHHHU MMHU COIUAJIBHO 3HAYHUMBIX 3HaHHI>i);

B Pa3BUTHH UX MO3UTHBHBIX OTHOUIEHWH K ATUM OOLIECTBEHHBIM LIEHHOCTSM (a MMEHHO, B
Pa3sBUTHU MX COLMAIBHO 3HAYUMBIX OTHOILICHHIA); B MPUOOPETEHUU UMH COOTBETCTBYIOLIETO 3TUM
[IEHHOCTSIM OTIbITa MOBEJCHHS, OIbITa MPUMEHEHUsI COPMHUPOBAHHBIX 3HAHWN M OTHOIIEHUH Ha
NpPaKTUKE (2 UMEHHO, B TPUOOPETEHUN UMH OIBITA OCYLIECTBICHHUS COLMAIBHO 3HAYMMBIX JIEN).

Peanuzanms BocrMTaTeIbHOIO MOTESHIIMANA YpoOKa npearnojiaract CJICAYromee:

YCTAaHOBJICHUE JIOBEPUTENIbHBIX OTHOIIEHUH MEXIy YYHUTEIIEeM U €ro y4eHUKamu,
CIOCOOCTBYIOIUX TO3UTHUBHOMY BOCHPUATHIO YyYalllUMHUCA TpPeOOBaHUNW M TPOCKO y4yUTens,
NPUBJICUYCHUIO WX BHUMAaHHs K OOCyXmaeMoil Ha ypoke HWHPOpPMAlWW, aKTHUBU3AIHMH WX
IMO3HABATCIILHOM JCSITCIILHOCTH,

noOyK/IeHUE KOJIFHUKOB COOJIFOIaTh HA YPOKE OOMICTIPUHATHIC HOPMBI TIOBEICHUS, IIPABHJIIA
oOmieHust co crapmuMu (YYUTENsIMH) U CBEPCTHHKaMH (IIKOJbHUKAMHU), MPUHIMIMBI ydeOHOI
JMCIUTUTMHBI 1 CAMOOPTaHU3aIHH;

UCIIOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOXKHOCTEH coepxkaHus y4yeOHOro mpeaMera yepes
JEMOHCTPAIMIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXJAHCKOTO TMOBEACHUS, NPOSBICHHUS
YEJIOBEKOJIIOONST U J100POCEepACUHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIMX TEKCTOB JIJIsi UTCHHS,
3a/1a4 JUIsl petieHus1, TpoOJIEeMHBIX CUTYAINi s 00CYXKIEHUS B KJIacce;

MIPUMEHEHUE HAa YPOKE MHTEPAKTUBHBIX (OpM padOThl ydal[uXcs: MHTEIUIEKTYalbHBIX UIP,
CTUMYJIUPYIOIIMX MO3HABATEJbHYI0O MOTHBAIMIO IIKOJIBHUKOB; IPYNIIOBON pabOThl MU PabOTHI B
napax, KOTOpble yyaT IIKOJbHUKOB KOMaH/IHOW paboTe U B3aUMOJICHCTBHIO C APYTHMMHU JAEThMU;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOILEAYP, KOTOPbIE MOMOTAIOT NOAIEPKaTh MOTUBALIUIO AETeH
K TIONyYEHUIO 3HAaHUM, HATKUBAHUIO TMO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIICHHWH B Kjacce,
MIOMOTal0T YCTAaHOBJIEHUIO JOOpOKeIaTeIbHON aTMOC(EpbI BO BpeMs ypOKa;

opranu3amnus 1edCcTBa MOTHBHUPOBAHHBIX U OPYIAUPOBAHHBIX YYAIIUXCS HAI UX
HEYCIICBAIOIIMMHU  OJJHOKJIACCHUKAMH, JIAIOIIEro IIKOJIbHUKAM COLMAJIbHO 3HAYUMBIA OIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

MHULMMPOBAHUE U TONJEPIKKA HCCIEAOBATEIIBCKON NEATENbHOCTH IIKOJBHUKOB B paMKax
peanu3ald MMM HWHAUBUIAYAIBHBIX M TPYNIOBBIX HCCIEAOBATEIBCKUX IIPOEKTOB, YTO JAeT
MIKOJbHUKAM BO3MOXHOCTh HPHUOOPECTH HABBIK CaMOCTOSTEIBHOTO pEIIEHUS TEOPETHYECKOU
npo0sieMbl, HAaBBIK T€HEPUPOBaHUS M O(OPMIICHUS COOCTBEHHBIX HJEH, HABBIK YBaKUTEIHHOIO
OTHONIIEHMUS] K YYXHUM HJesM, OQOPMIEHHBIM B paldoTax JApyrux HccleaoBarenei, HaBbIK
nyOJIMYHOTO BBICTYIUICHUSI TIEpe] ayIUTOpHeH, apryMeHTUPOBAHUS U OTCTaUBaHHUS CBOEH TOUYKU
3peHHus

CO3JaHUC 6HaFOHpI/ISITHBIX yCJ'IOBI/Iﬁ I pa3BUTHUA HEHHOCTHBIX OTHOIICHUM: K pupoac Kak
HUCTOYHHUKY KH3HH Ha 3CMJ'IC, OCHOBC CaMOT'0 €€ CYHICCTBOBAHU, Hy')KI[aIOH_ICI\/’IC}I B 3alIUTC H
MOCTOAHHOM BHUMAHHU CO CTOPOHBI YCJIOBCKA,



K 3HAHHMSM KaK MHTEJUIEKTyalbHOMY pecypcy, oOecreunBaronieMy Oyyliee 4eloBeka, Kak
pe3yibTaTy KpOIOTIUBOTO, HO YBJIEKATEILHOIO y4eOHOro Tpyia

10 kaace
Koimuecrs ®opma
N 0 KOHTPOJIA
aKkajeMmuye
n | Temalpasien CKHX DJIeKTpoHHbIe (LM (ppoBbIe) yueOHO-
/ 4acoB, MeTOINYeCKHUEe MaTepuasbl
. OTBOAMMBI
X Ha
0CBOEHHE
TeMbI
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
Tpemer PBOII 10 KIIACC _ Benenue
opramseckoii https://resh.edu.ru/subject/29/10/ TETPaIH,
xum, Teops MOBII 10 KHACC _ JTUAJIOT/TIOJIHIIOT
https://uchebnik.mos.ru/catalogue?aliase | , moxian,
1.1 | crpoeHus 8 . .
J— s:Ie_sson template_,wdeo lesson,video& | momarHee
. subject_program_ids=31937268,359094 | 3amanue
coeTMHEHUN A. 78
M. bytieposa -
Htoro no pazneny 8
Pa3nes 2.YrieBoaopoabl
POII 10 KJITACC Y CTHBIM OTBET,
https://resh.edu.ru/subject/lesson/6151/s | npakTHueckas
[penenbHbIC tart/149993/ paboTa,BeieHue
YTJIEBOJIOPO/IBI MOBUI 10 KJITACC TeTpaau,
2.1 5 . . .
— aJIKaHbI, https://uchebnik.mos.ru/material_view/a | mmamor/moaumaor
IIUKJI0ATKAHbBI tomic_objects/11850861?menuReferrer , IOMaIlHee
=catalogue 3a7aHue,
Koncmexr,
POIII 10 KIIACC
HempeensHre https://resh.edu.ru/subject/lesson/5412/s giggz:?e;z?m
JI€BOJIOPOJIbI: tart/212563/ TeTpa,Z[I’/I
2.2 iKCHH 14 Mo 10 KHACC . . ,unanor/rjlonnnor
’ https://uchebnik.mos.ru/material_view/a
VTKAAHCHEL, tomic_objects/11849430?menuReferrer > AOMAIIHEe
AJIKMHBI —cataloque 3a7laHue,
sl KOHTPOJIbHAaA
pabora
ApoMaTudecku POII 10 KITACC Omnpoc, yueOHOe
53 e 3 https://resh.edu.ru/subject/lesson/4775/s | 3ananue,
YIJIEBOIOPOIBI tart/150494/ IKCIIEPUMEHTAIT
(apennr) MBI 10 KJITACC bHas paboTta



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/4775/start/150494/

https://uchebnik.mos.ru/material_view/a
tomic_objects/11849494?menuReferrer
=catalogue
POIII 10 KJIACC Tect, moxian,
Mpupoisie https://resh.edu.ru/subject/lesson/6148/s | momarinee
HNCTOYHUKHN W 3aanme
2.4 | yrneBoJopoJioB 4 MOLL 10 KHA_CC . .
X https://uchebnik.mos.ru/material_view/a
tomic_objects/7488816?menuReferrer=
nepepaboTka
catalogue
MBI 10 KJIIACC Benenue
["anorennpounsB 4 https://uchebnik.mos.ru/material_view/a | Terpanu,
2.5 | onHbIC tomic_objects/10857892?menuReferrer | BupTyaabHbIH
YIJIEBOJ0OPOIOB =catalogue MPAKTUKYM
Hroro o pasneny 35
Pasznen 3.Kucnopoacoaep:kamnue oprannieckne coeJuHeHUust
PO 10 KITACC DKcniepuMeHTal
https://resh.edu.ru/subject/lesson/4769/s | bHas pabora,
tart/150550/ pedepar,
https://resh.edu.ru/subject/lesson/5727/s | wuccnenoBaTense
tart/150577/ Kasi pabora
31 Couprsl. 11 M5SHI 10 KJIIACC
" | denon https://uchebnik.mos.ru/material_view/a
tomic_objects/11849577?menuReferrer
=catalogue
3aganue EI'D
https://uchebnik.mos.ru/material/app/36
8415?menuReferrer=catalogue
KapGommbibie POIII 10 KITACC _ Kom6unupoBan
SN https://resh.edu.ru/subject/lesson/4776/s | wnas pabora,
F— tart/150604/ _ KOHCIIEKT
CCTOHEL 21 https://resh.edu.ru/subject/lesson/5952/s
3.2 KapGoroie tart/150631/
MBI 10 KJTACC
KHCHOTRL. https://uchebnik.mos.ru/material/app/12
CrokHEBIE
6066?menuReferrer=catalogue
3¢upsl. XKupsl
PO 10 KITACC Tepmunosiornye
https://resh.edu.ru/subject/lesson/6150/s CKHMI JUKTaHT,
3.3 | YreBoasl 9 tart/150687/ Benenne
https://resh.edu.ru/subject/lesson/5413/s | Ttetpaau
tart/150714/
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MBI 10 KITACC
https://uchebnik.mos.ru/material view/a
tomic objects/11849561?menuReferrer

=catalogue

Hroro no pazgeny

41

Pa3znen 4.A30Tcoaepikanue opranHnyecKkue coeIuHeHus

[TPO'PAMME

P3LLI 10 KJIACC Beperie
https://resh.edu.ru/subject/lesson/4743/s TETPa,
AMHHEL 12 tart/150742/ JHETOL/ TOOT
4.1 | AMHHOKHCIOT MDII 10 KJIACC > AOKIAZ,
bl. benku https://resh.edu.ru/subject/lesson/4743/s FOMATLHEE
tart/150742/ SAVIATHE,
[paKTU4eCKas
pabora
Htoro no paznemny 12
Paznen
5.BbICOKOMOJIEKYJISAPHbIE
coeIUHEeHUud
POII 10 KIIACC BupyranbHbiii
https://resh.edu.ru/subject/lesson/6095/s | mnpakTHKyM,
tart/150823/ KOH(pEpEHIIHS,
https://resh.edu.ru/subject/lesson/6152/s | yuebHOe
tart/150850/ 3aJlaHue
Bricokomoneky 5 https://resh.edu.ru/subject/lesson/4777/s
5.1 | nsipHBIC tart/170536/
COCOINHCHUA
MDBII 10 KJIACC
https://uchebnik.mos.ru/material_view/a
tomic_objects/11849570?menuReferrer
=catalogue
Htoro 1o pasneny 6
OBLLEE 102
KOJIMYECTBO
YACOB IIO
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11 kiaace

Tema/pa3znen

Koan
YeCTB

akaje
MH4Yec
KHX
4acoB,
O0TBO/J
HMBIX
Ha
ocBOE
HHE
TeMBbI

JyiekTpoHHBbIE (HU(PPOBBIE) yUeOHO-METOANYECKHUE
MaTepUaJIbl

Ma
KOH
Tpo
Jast

Paznen 1.Teopernue

CKHE OCHOBbI XUMHH

Crpoenue
aroma.
[Tepuoanueckuit POIT T KJIACC .
KO 11 https://resh.edu.ru/subject/lesson/6479/start/150989/
[Tepuonnueckas 9 MOII 11 KHACC .
crCTeMa https://uchebnik.mos.ru/material/app/341293?menuRefer
rer=catalogue
XUMHUYCCKUX
31eMEHTOB /.
N. Menaeneepa
Crpoenue POl 11 KITACC
BEIIECTBA. 11 https://resh.edu.ru/subject/lesson/5911/start/151053/
Muoroo6pasue https://resh.edu.ru/subject/lesson/5581/start/151081/
BCIIICCTB
POII 11 KIIACC
19 https://resh.edu.ru/subject/lesson/4938/start/151107/
XHUMHUYECKUE MBI 11 KITACC (opr.xumusi)
peaxiuu https://uchebnik.mos.ru/material/app/291240?menuRefer
rer=catalogue
Hroro 1o pasneny 39

Pa3znen 2.Heopranm

YyeCKasg XumMus

POIII 11 KJTACC
https://resh.edu.ru/subject/lesson/5939/start/151320/

HemeTtassl. 34 https://resh.edu.ru/subject/lesson/5913/start/
Pewrenne 3anau 3ananus «Pemry EI'O»

(EI'3) https://chem-ege.sdamagia.ru/?r

Mertauibl. 26 POIII 11 KITACC



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://uchebnik.mos.ru/material/app/341293?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/341293?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://uchebnik.mos.ru/material/app/291240?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/291240?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/
https://chem-ege.sdamgia.ru/?r

2 | Pemenue 3anau https://resh.edu.ru/subject/lesson/3493/start/151213/
(EI'D) https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
3ananus «Pemy EI'O»
https://chem-ege.sdamgia.ru/?r
Wroro no pazueny 60
Pa3zgen 3.XuMMA M KU3HD
POIII 11 KITACC
MeTomEI https://resh.edu.ru/subject/lesson/3514/start/151429/
3 HO3HaHHHHB https://resh.edu.ru/subject/lesson/3504/start/151485/
1' X 9 MBI 11 KJIACC
XUMHUH. HNMUA . . .
o KUBHE https://uchebnik.mos.ru/catalogue?subject program ids=
31937268.35909478 &search=xumMuns1%201%20x1n3Hb
Hroro o pasneny 9
OBILEE
KOJIMYECTBO 102
YACOB I1O
[MTPOI'PAMME
Taﬁ.lmua KAJCHAAPHO-TEMATHYCCKOI'O IIJIAHUPOBAHUSA 11O XUMHUHU
10 kaacc
Ne Jara JlaTa
w/n Tema ypoka o o KoppekTnpoBka
IVIAHY dakry

Pa3nes 1.Teopernyeckue 0CHOBBI OPraHu4ecKkoil Xumum (8 yacos)

1/1

[Ipenmer u 3HaUYE€HNE OPraHUYECKON XUMUH,
Mpe/iCTaBlIeHre 0 MHOrooOpa3uu
OPraHUYeCKUX COCTUHEHUHN

212

DNEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS ).
BaneHTHBIE BO3SMOKHOCTH aTOMa yTiepoia

3/3

XuMHUeckKas CBSI3b B OPraHUYECKUX
coeuHEeHUIX. MexaHn3Mbl 00pa3oBaHUS
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBSI3EH

4/4

TeOpI/I}I CTPOCHUSA OPraHUYCCKUX



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://chem-ege.sdamgia.ru/?r
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://uchebnik.mos.ru/catalogue?subject_program_ids=31937268,35909478&search=химия%20и%20жизнь
https://uchebnik.mos.ru/catalogue?subject_program_ids=31937268,35909478&search=химия%20и%20жизнь

coequHennit A.M. bytnepoBa

5/5

Bunsl nzoMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIE (P (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN

6/6

[IpencraBnenue o knaccuukanuy u
cucrematnyeckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB.

717

Krnaccudukanus peakiuii B opraHu4eckon

XHUMHHU.

8/8

IIpakTuyeckas padoraNel:
«Ka4yecTBeHHBIH aHAJIM3 OPraHUYeCKUX
COeIUHECHUIN».

Paznen 2.YraeBoaopoast (35 yacoB)

9/1

AJKaHBI: TOMOJIOTUYECKHU psJl, oO1as
¢dbopMyIna, HOMEHKIIATypa U U30MEpHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10/2

duznueckre 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

11/3

Haxoxnenne ankanoB B npupoje. Crioco0s
MOJTYYEHUS U IPUMEHEHUE ATKaHOB

12/4

Huknoankansl: oOmias popmya,
HOMEHKJIaTypa ¥ U30MepHsi, OCOOCHHOCTH
CTPOCHHS I XUMHYECKHX CBOMCTB, CIIOCOOBI
TOJTYYCHUS U TIPUMEHEHUE

13/5

Pemenne pacu€THBIX 3aa4 Ha ONIPENETICHUE
MOJIEKYJISIPHOM (OPMYJIbl OpraHMYECKOI o
BEIIIECTBA I10 MACCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €70 COCTAB.

14/1

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPaHC-U30MEPUS
AJIKEHOB

15/2

dusndeckre U XUMUYECKHE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

16/3

CrniocoObl mosTyyeHHs 1 IPUMEHEHNE
aTKEHOB

17/4

IIpakTnyeckas padora Ne 2 o reme
"Ilosry4eHue ITHJICHA U H3YYEHHE ero
CBOMCTB"

18/5

Pemenue pacuéTHbIX 3aa4 Ha ONPENEICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO
BElIECTBA




AJKaJIUeHBI: COMPSIKEHHBIE,

19/6 M30JIMPOBaHHBIC, KYMYJIMPOBAaHHBIC.
OCOOEHHOCTH IIEKTPOHHOTO CTPOCHHS
20/7 XUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIMCHOB
21/8 CriocoOpl 1oJIy4eHus: U IPUMEHEHUE
aJIKaJICHOB
AJIKMHBI: TOMOJIOTHUECKUH psiji, 00111as
92/9 ¢bopmyra, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(du3nueckue CBOCTBa
23/10 | Xwumuyeckue CBOWCTBA aJIKHHOB
24/11 | KadecTBeHHbBIC PEaKIIUU HA TPOMHYIO CBA3b
CriocoObl 1oJTyueHus: ¥ IPUMEHEHUE
25/12
AJIKKHOB
26/13 Pemenue 3aga4d: pacu€rsl 0 ypaBHEHHIO
XUMHYECKON peakiuu
Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
27/14
Teme
ApEHBI: TOMOJIOTHYECKUH psifl, 001Iast
(dbopmyia, HOMEHKJIATypa. DIEKTPOHHOE U
28/1 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a ¥ TOJTyouIa, uX (PU3NIECKre
CBOMCTBA
90/2 XUMUYEeCKHE CBOMCTBA apEHOB: PEAKIIHH
3aMelIeHHs
XUMUYEeCKHE CBOMCTBA apEHOB: PEAKIIHH
30/3 MIPUCOEANHEHNSI, OKUCIIEHHE TOMOJIOTOB
OeH3oa
31/4 Oco0eHHOCTH XUMHUECKUX CBOMCTB CTUPOIA
Pemenune pacu€THBIX 3324 Ha ONIpeIeICHNE
32/5 MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO
BEIIIECTBA
33/6 CriocoObI MOJTyYeHHUs U TIPUMEHEHUE apEeHOB
34/7 ['eneTnyeckas CBSI3b MEXKAY Pa3INYHBIMU
KJIacCaMU YTJIEBOJIOPO/IOB
Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
35/8 peakuuii. CucremaTu3aiys u 00001eHe
3HaHUM 110 TeME
36/1 [Tpupoansrii ra3. [lonyTHble HETIHBIE Ta3bI
37/2 KameHHBIi1 yroae 1 IpOIyKThI €T0
nepepadoTKu
38/3 Hedtb u ciocoOrs! e€ nepepadboTku HedTH.




[TpumeHeHne TPOTYKTOB TIepepadOTKU
HetH

30/4 I'enetnueckas CBA3b MCXKAY pa3JInIYHbIMU
KJ1acCaMu yrijiieBoaopoa0B

["anoreHonpou3BOIHBIE YTIECBOIOPOIOB:
40/1 3JIEKTPOHHOE CTPOCHUE; PEAKIINHU 3aMEICHUS
rajorera

JeiicTBue menouei Ha
41/2 raJIOr€HIIPOU3BOAHbIE. B3aumonelicTeue
JUTaJoreHaJIKkaHOB ¢ MarHUEM U IIUHKOM

49/3 CucremaTu3zanus 1 00001IeHNEe 3HAHUH 11O
paszaeny «YTJIeBOAOPOIbI

KonTpoJuanHas padora Nel o reme
"Vruesonopoas!"

43/4

Paznen 3. Kuciaopoacoaep:kamme opranndeckue coequuenus (41 gac)

HpeneanHe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHH psif, oOmas Gpopmyia,
44/1 CTPOEHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kjlaccuukanms,
¢bu3nyeckre CBONCTBA

XHUMUYECKUE CBOKMCTBA MPEAECITbHBIX

45/2
OJTHOATOMHBIX CITUPTOB

46/3 CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB
ITpoctbie 3¢upbl: HOMEHKIIATYpa U

47/4 U30Mepusi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB
MHOroaTOMHbIE CIIUPTHI: TUJIECHTITUKOIb U

48/5 TJIULEPUH, UX (PU3NYeCcKre U XUMHUECKUe
CBOMCTBA.

49/6 CrniocoObl osTyyeHHs 1 IpUMEHEHNE
MHOT'O2TOMHBIX CIIUPTOB.

50/7 @DeHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH (heHoma.

51/8 XuMu4ecKkue cBoiicTBa (heHoIa.

52/9 CriocoObI nostyueHust 1 mpuMeHeHne GpeHona.

IIpakTnyeckas padora Ne 3. Pemnenune
53/10 | sKkcHmepUMEHTAIBLHBIX 3224 10 TeMe
«CnupTsl 1 PEeHOTBD»

Cucrematusanusa 1 0000IIeHNe 3HAHUH 11O
54/11
TeMe

55/1 AJIbIETU]IBI U KETOHBI: JIEKTPOHHOE

CTpOeHHE KapOOHUIILHOW TPYTIIbI;




TOMOJIOTHUYECKHE PsAJIbI, 0011ast popMya,
M30MEpUsl 1 HOMEHKJIaTypa

56/2

ATnbAeTubpl U KETOHBI: (PU3NYSCKUE
CBOWCTBA; PEAKIMHU MPUCOCTUHEHUS

57/3

PeaKLII/II/I OKHCJICHHUA U KQUCCTBCHHBIC
pCaKkuuu aJibACTUA0B U KETOHOB

58/4

Crioco05b1 IMOJIYYCHH aJIbACTUA0B U KETOHOB

59/5

OAHOOCHOBHBIE MpefeNibHbIe KApOOHOBBIE
KHCIIOTBI, 0COOEHHOCTU CTPOEHUS MX
MOJIEKYIT

60/6

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBOicTBa

61/7

XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62/8

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KHCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX
KHCIIOT

63/9

OCoO6eHHOCTH CBOMCTB: HEMPEICIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64/10

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65/11

CrniocoObl osTyyeHHs U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66/12

CroxHble 3(upbl: TOMOJIOTUYECKUHN P,
ob1mas popmyna, U30MepHs U HOMEHKJIaTypa

67/13

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68/14

Pemenue pacu€THpIX 3a/1a4: 110 YPaBHEHHIO
XMMHYECKOM PEAKIMH, Ha ONPEIECICHUE
MOJIEKYJISIPHOM (hOPMYJIBI OPTaHHUYECKOTO
BelecTBa

69/15

IIpakTuyeckas padora Ne 4. Pemienue
IKCIIEPUMEHTAJBHBIX 32124 110 TeMe
"KapOoHoBblie KHCJI0ThI. Ci10KHbIE

3¢pupsb1"

70/16

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

71/17

Oco0GeHHOCTH CBOMCTB KUPOB, COJAEPKAIINX
OCTAaTKH HECTIPCACIbHBIX ) XUPHBIX KHCJIOT.
Kups! B npupone




MBpi1a Kak cOJIM BBICIIUX KapOOHOBBIX
72/18 | xucnor, ux moronee aericreue. [Tonarue o
cuHTeTHYeCKUX Motonux cpeactBax (CMC)

I'eneTrueckas cBsi3b YIJI€BOJOPOIOB U
73/19 | xucIoOpoaCOAEPIKAIIUX OPraHUIECKUX
BEIIIECTB

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
74120 .
peakuui

75/91 Cucremaruzanys 1 00001IEeHUE 3HAHUMT 110

TEMC

OOm1ast XapaKTEPUCTHKA YTICBOJOB U
76/1 KJIacCU(UKALUS YTIEBOOB (MOHO-, IU- U
I0JIMCaxapu/bl)

Mounocaxapuzpl: (pu3nYecKrue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIE

7712

HpI/IMeHeHI/Ie T'JIFOKO3HBI, e€ 3HaUuCHUE B
KU3BHCACATCIIbHOCTU OpraHnu3imMa

78/3

Jlucaxapuabl: caxapo3a, MallbT03a U JIAKTO3a.
79/4 HaxosxeHue B mpupo/ie 1 IpuMEHEHHe
JMCaxapuioB

[Monucaxapuabl: CTPOCHUE MaKPOMOJIEKYT,
80/5 ¢busnUecKre 1 XUMHUYECKUE CBOMCTBA,
NpUMEHEHHE

81/6 [TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX.

IIpakTnyeckas padora Ne 5. Pemnenne
89/7 JKCIIEPUMEHTAJIBHBIX 32124 110 TeMe
«PacnozHaBaHHMe OPraHUYecKUX

coeIMHEeHHI»

Cucrematu3aius u 0000IIeHNe 3HAHUH 110
pazzuemny

83/8

KonTpoJanHas padora Ne2 no teme
84/9 "Kuciopoacoaepxaliyme opraHnyecKue

coeTMHEHHS"

Pa3nes 4.A30Tconep:kamue opranudeckue coequHenns (12 yacos)

AMUHBI: KiaccuuKalus, CTpOeHHEe
85/1 MOJIEKYJI, o0mmas hopmyia, u3oMepus,
HOMEHKJIaTypa U (pu3NYecKue CBOMCTBA

XUMUYeCcKHe CBOMCTBA anu(paTHIECKUX

86/2
aMUHOB

87/3 AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88/4 CrniocoObl osryyeHHs 1 IpUMEHEHUE

aJ'II/I(baTI/I‘-ICCKI/IX aMHHOB




AMUHOKHUCIIOTBI: HOMEHKJIATYpa U H30MEpHS,
89/5 ¢dbusmveckue coicTa. OTaeIbHBIC
MPEJICTABUTEIH 0-aMHUHOKHCIIOT

XHUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, MX
90/6 OMOJIOrnYeCcKoe 3HAUEHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIN3 TICITHIOB

benku kak npupoaHbIe OJIUMEpPHI;

91/7
CTPYKTYpbI OCJIKOB.
92/8 XUMHYECKHE CBOMCTBA OEIIKOB.
A30TCOIepIKaIIKe TeTePOLIMKINUSCKUX
93/9 coenuHEeHHAX. HyKJIenHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh
IIpakTuyeckas padora Ne 6. Pemnenue
94/10 IKCIMEPUMEHTAJIBHBIX 32124 110 TeMe

«A30Tcoep:Kalue OpraHuvIecKue
COCIMHEHUA»

Pemenue pacueTHbIX 3a7a4 Ha ONPEICICHHUE
95/11 | oy BBIXOJA MPOAYKTA PEAKI[HH OT
TEOPETUYECKH BO3MOYKHOTO.

KonTpoJuanHas padora Ne3 o reme
96/12 "As3oTcoepkaliye OpraHuuecKue

coeTMHEHH"

Pa3pnen 5.BbicokoMoJIeKy IsipHbIe coeMHEeHus (6 4a

COB)

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U

97/1 MCTOABI UX CUHTE3a — MOJUMECpU3alus 1
MOJIMKOHAEHC AU

98/2 [Tnactmaccel. YTunuzamus u nepepadoTka
IIacTHKa.

99/3 DnacToMepbl: HaTypallbHbIN CUHTETHYECKHE

Kayuyyku. Pe3una

BosiokHa: HaTypalibHbIE, HICKYCCTBEHHBIE,
100/4 | cunTeTHueckue. [lomuMepsl CrieUATBLHOTO
Ha3HAYCHUS

IIpakTnyeckas padora Ne 7. Pemnenne
101/5 | 3kcmepuMeHTAJLHBIX 3a/1a4 M0 TeMe
«Pacno3HaBaHue NJacTMacc U BOJIOKOH»

O06o0011eHne U cucTeMaTU3aIus U3Y4eHHOTO
102/6 | wmarepuana no Teme "BBICOKOMOIIEKYIISIPHBIC
COEUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

/p—7, K/P--3




11 kiaace

n/n

Tema ypoka

Jara
no
TUIaHYy

Jara
no

pakrty

KoppexTuposka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH
aiieMeHT. M30ToIb!

CTtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YUCIIA

Krnaccudukanus XuMHUeCKHUX 3JIEMEHTOB (S-,
p-, d-, f-a;memeHThI)

PacnipeneneHue 31€KTPOHOB 110 ATOMHBIM
opouTaIIM

DneKTpOHHBbIE KOH(UTYpaIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHHH

DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
DNEeKTPOOTPUIIATEILHOCTD

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cucTeMa XMMUYeCcKux 35eMeHToB /1. 1.
MeHneneesa, CBA3b C COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U 06pa3yeMHX nMHn
MPOCTBIX U CIIOXKHBIX BCHICCTB I10 I'PYIIIAM U
nepuoaam

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/Ie 3HAHUM 110
TEMC

10

Buapr xumMudeckoit cBsa3u. MexXaHn3MEbl
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBa3p. MexmoleKkysipHbie
B3aMMO/JICHCTBUS

11

BaneHTHOCTP U BaJIeHTHBIE BOZMOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa

13

BemectBa MonekyasspHOro u
HEMOJIEKYJISIPHOTO CTPOeHHUS. THUIbI
KPHUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB

14

Iloustue o AUCTICPCHBIX CUCTEMAX.




[IpencraBienue o KOJUIOUIHBIX pacTBOpax

15

HcTuHHBIE PaCTBOPHI: HACHIIICHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CriocoObl BEIpaKEHHS] KOHIIEHTPAIUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ Ucnosib30BaHUEM MOHITHIMA
«MaccoBasi 10J151 paCTBOPEHHOTO BEILIECTBAY,
«MOJISIpHAsi KOHLEHTPAIUS»

18

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEILIECTB

19

Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110
TEME

20

KonTponbnas padora no temam «CtpoeHue
atoma. [lepuoauueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHUYECKUX
anementoB J[.1. MenneneeBay, «Ctpoenue
BelecTBa. MHOrooOpas3ue BEIIECTBY»

21

Knaccudukanus XuMruIecKux peakii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIUSIX

22

TemnnoBblie 3 HEKTH XUMUYECKUX PEAKIHH.
TepmoxumHuyeckre ypaBHEHHS

23

Brrancnenus mo YPaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAIM

24

CKOpOCTh XMMHYECKOU peaKinu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Kartanu3 u karanu3aropsl

25

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

26

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakuun"

27

OO6patuMble 1 HEOOpaTUMBIE PEAKILINU.
XHUMHYECKOE paBHOBECUE

28

[IpakTuueckas pabora Ne 2 o reme "Bnusiaue
pa3nuYHbIX (haKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

29

Onekrponutryeckas aucconuarus. CHiIbHbIe
1 ciabpie AIeKTpoauThl. CTeneHb
JUCCOITUAITTI

30

HNonnoe npounsseaeHue Boapl. Cpega BOIHBIX
pactBopoB. Bogoponnsiii nokaszarens (pH)




pactBopa

I'mpopoinus coneit. Peakiuu, nmpoTekaromue B

31
pacTBopax JEKTPOJIIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XUMHUECKHE PEAKIIMU B PACTBOPAX
ANEKTPOJIUTOB"

33 OKHCANTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH.
Baxuerinme OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB BELLECTB

36 Pemienue 3a1a4 pa3inyHbIX THIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 000011I€HNE 3HaHUH 110
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabora no teme "Xumuueckue
peakuun"
[Tonoxenne Hemerasuios B [lepuoauyeckon

40 CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MeneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. DPU3NUYECKHE CBONCTBA HEMETAJIIIOB

41 AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bogopon: nonyuenue, pusndeckue u
XUMHUYECKHE cBOMCTBA [ 'napuib
["anmorensl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOOBI

43 MOJTy4eHUs, PU3NUECKHUE U XUMUYECKHE
CBOMCTBA

44 I'anorenoBoxopoasl. Baxkueiimue
KHUCJIOPOJICOAEPIKAIINE COETMHEHUSI TaJIOT€HOB
JlaGopaTopHbIe ¥ IPOMBIIIIEHHBIE CTIOCOOBI

45 IoJTy4eHus rajioreHoB. [Ipumenenune
TaJIOr€HOB M UX COEAMHEHUN
[IpakTuueckas padbora Ne 4. Pemenue

46 AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«I["anoreHp»
Kucnopon: nabopaTopHble ¥ MPOMBIIIITIEHHBIE

47 CHOCOOBI MOJTyYeHUs], PU3NYECKUE U
xuMHuueckue cBoiicta. O30H. [Ipumenenue
KHCIIOpOJia ¥ 030Ha

48 OKCHIIBI U TIEPOKCH/TBI

49 Pemrenue 3aiay pa3nuyHbIX TUIIOB

50 Cepa: HaxO0JI€HUE B IPUPOJE, CIOCOOBI




noTy4eHus1, GU3NIECKUE U XUMUICCKHE
CBOICTBa

o1 CepoBoaopo, CyabGuabl

59 Kucnopoacoaepxamue COeIMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOM KHCIIOTHI
[IpakTrueckas padota Ne 5. Permenue

53 SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Cepa u
€€ COCIMHECHUS»
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI

54 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHMAK, HUTPH]IbI

55 Kucnoponcoaep-xamiye coeMHEHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUH.
A30THBIE yI0OpEHUS
docdop: HaxOKIEHHUE B IPUPOJIE, CLIOCOODI

S7 MOJTy4YeHUs, PU3NIECKUE U XUMHUIECKHUE
cBoricTBa. Pochuasl u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Comu pochopHOIt KHCTOTHI

59 [Ipumenenue dhocdopa u ero coeAMHEHUH.
dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6 Pemienue

60 HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe «A30T U
dbocdop 1 UX COeTMHEHUS
VYraepol: HaX0XEHUE B IPUPO/JIE,

61 aJUIOTPONHbIE MOU(pUKAUY; pU3nueckue u
XMMHUYECKHE CBOWCTBA MPUMEHEHUE

62 Oxcun yriepoaa(ll), okcua yrinepona(1V),
yroJibHasi KUCII0Ta U €€ CoNu

63 Pemrenue 3a1a4 pa3InyHbIX THIIOB
KpemHuuii: HaxoaeHue B pupoJie, CocoObl

64 NOJTy4eHUsl, PU3NUYECKUE U XUMUUYECKHUE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CHJTUKATBI

66 [IpuMeHeHne KPEMHHUS U €T0 COSMHEHUH.
Crexi10, ero nojay4eHue, BUbl CTeKIIa

67 Pemrenue 3aa4 pa3InIHBIX THITOB

68 Cuctemaru3zaius 1 00001IeHHe 3HAHUH 110
teme "Hemerassr"

69 Konrtponsnas pabora no reme "Hemerasisr"

70 AHanus pe3ynbTaToB KOHTPOJIBHOM paboThI,




KOPPEKIIHSI OITHOO0K

71

[Tonoxenue meraiuioB B Ilepuoanyeckoii
CUCTEME XMMHUYECKHX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000J104€K aTOMOB METaJLJIOB

72

OO6mue ¢puznyecKue CBOMCTBa METAIIIOB.
HpI/IMeHeHI/Ie MECTaJIJIOB B 6LITy 1 TCXHUKEC

73

Crnnasel MetaiioB. Koppo3ust MetamioB

74

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

75

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUN
MeTauioB. O0Iue criocoObl MOTydeHUs
METaJIJIOB

76

OO6mas xapakrepucTuka MetamioB |A-rpynimsl
[lepronnveckoil cuCTEMBI XUMHUYECKUX
asieMeHToB. Hatpuil u kanuii: nony4yenue,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BEILECTB U UX
COETUHEHUN

77

O6mas xapakrepuctruka metayioB |A-
rpynmnsl [leproanueckoi cucTemsl
XUMHUYECKUX JIEMEHTOB. Maruuii u KajabLUn:
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78

JXKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHuU: nony4yeHue, Gusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

80

AMpoTepHbIe cBONCTBA OKCH/IA U TUIPOKCHIA
AIFOMUHHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHMUS,
UX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

82

ITpakTryeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME
«MerTaibl IIaBHBIX MOATPYIII

83

OO01mas XxapakTeprCcTUKa METaNIOB TOOOYHBIX
noarpynn (b-rpynm) [lepuoaudeckoit
CHUCTEMBI XUMUYECKUX DJIEMEHTOB

84

du3znuecknue U XUuMHUUECKHE CBOMCTBA Xpoma u
€ro COC,Z[I/IHCHI/Iﬁ, HUX NTPUMCHCHUC

85

Baxuerime coeMHEHUs Maprasiia.
[TepmanranaT kayiusi, €ro OKUCIUTEIbHBIE
CBOICTBa

86

du3nyuecKue 1 XNMHYECKHE CBOMCTBA JKelle3a
u ero coenuHeHuu. [lomydyenne u npuMeHeHne




CILIaBOB XCJIC3a

dusnueckue U XUMHUUECKUE CBOMCTBA MeIU U

87 <
e€ COeIMHEHUM, UX TPUMEHEHUE
DuU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U

88 €ro COeIUHEHNUH, NX TIPUMEHEHHE.
I'mapoKCOKOMILIEKCHI INHKA
[IpakTrueckas padota Ne 8. Permenue

89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«MeTauiel MOOOYHBIX MTOATPYIII

90 Pemenue 3amay pa3nMvHBIX THIIOB

01 O06o0mIeHne 1 cucTeMaTU3aIMs U3Y4eHHOTO
Marepuaia no teme "Metamib"

92 KonTpomnbHas padora o Teme "Metamibt"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHUs OIIHO0K
Ponpb xumun B o6ecrieyeHuN YCTOHYHBOTO

94 pa3ButTus yenoBeuecTBa. [loHsTHe 0 Hay4YHBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHble npuUHIUIBI OpraHU3aIiH

95 XUMHUYECKOT0 Mpou3BoCTBa. [IpoMbliieHHbIE
CHOCOOBI MOTYYEHHS BAXKHEUIITNX BEUIECTB

96 XUMUYECKOe 3arpsi3HEHUE OKPY>Karoleit
CpeIbl U €ro MOCIEeICTBUS

97 XuMus ¥ 37J0pOBbE YesioBeKa. JlekapcTBEHHBIE
CpeacTBa

98 Xumusg . Poab xumun B o0ecrieueHnu
MUIIEBON O€30MacCHOCTH

99 KocMmeTrnueckue u napdroMepHbie cpeAcTBa.
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaykHelmue

100 CTPOMTEINIBHBIE U KOHCTPYKLIMOHHbIE
MaTepuabl

101 XUMHS B CEIbCKOM XO03siicTBe. Opranuyeckue
Y MUHEpaJbHbIC yI0OpEHUS

102 Cucrematuzanusa 1 0000IIeHNe 3HAHUH 11O

TEMC

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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