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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (enepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DenepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHuss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» MOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKAHMUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBIMOJHIEMBIE
MPOTPaMMOM 110 XUMHUHU (YHKITUH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaju3alus KOTOpoll oOecnedynBaeT MOIyYeHHE
IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOliel cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOIIAS, KOTOpast IPEyCMAaTPUBAET OIIpe/icIICHHE:!
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4YEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcs B paMKax HMTOrOBOHM arrectanuu B (opMe eIuHOTro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAHHE €r0 IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0 JIIsl U3Y4eHUs
OTJICTHHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHs Y4eOHOro Marepuana c
y4€TOM JIOTUKU IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HHTEpPIpETAlMIO LeJledl M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX PE3yJbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOy4alolerocss IO OCBOCHHIO COJIEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMSAM B [pOorpaMMme I0 XHUMHUHU IPELyCMOTPEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajabHbIMH TOJoxeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiI€HHOTO ypoBHE B cucteMe auddepenurpoBanHoro o0yueHus Ha
YPOBHE CpEIHEro o0mIero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3y4eHHS HAIpaBJICH
HA pealn3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusaX CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cs3zu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTyYeHHUs
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEro OOIIer0 O0O0pa30BaHUS HU3YYEHHE MpeaAMeTa «XHUMHS»
OPUEHTHPOBAHO TaKXe Ha PEeIIeHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBLHOIO pa3BUTUS 00yJaroIuXcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUI, YMEHUN palliOHAIU3alH Y4e0HOTro
Tpyna W  O0O0OOMEHHBIX CIMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUIUIMHAPHBIN,
Ha/MIPEIMETHBIN XapakTep.

CocTaBisiomuyMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHuabie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yrIIyON€HHOTO YPOBHEH H3ydeHUs MpeaMeTa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumus» U «OOmmas v HeopraHudeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI U yMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUs IpEeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
(dakToIOTHUECKOT0 MaTtepuaia. Tak, Ha yriyOJEHHOM ypOBHE M3YUYEHUs MpeaMeTa olecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUUECKONH KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUUECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3PEHHs] PHEPreTHYECKUX M3MEHEHUH mpu e€ o0pa3oBaHMM M Pa3pyILICHUH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3€E PacIlIaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMyeckod XHMMHMM IIPM PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COCMHEHUH ylenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep:KaHHWE KYpPCOB XMMHH YIIIYyOJIEHHOTO YPOBHS
W3YYCHUS i1 KIAcCOB ompeaenéHHoro mpoduis (MIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(hH3MUecKOro
npoduist 00JBIIIOE 3HAaYEHHE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo oOImeld XUMUH.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOIIHOCTh METO/IOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHMOJIOTHYECKOTO TPOQUIIS
OOJNBIIMIA YACTBHBIA Bec OyleT UMETh OpraHMYecKas XUMUs. B 3TOM ciydae mperocTaBIsieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJIbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [lpm stom
3HAHUSI O COCTaBE M CBOMCTBAx IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3a, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUSA M OTbITA MPAKTUUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YeHUE MpeameTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nacteil «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHbopMaTHKa» U «Pycckuil sI3pIK U TUTEpATypay.

[Ipu uzydyeHun ydeOHOTO mpeaMera «XUMHUs» Ha YrIyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npearnoaraeT peaan3aluio Takux 1enei, Kak:

e (opmupoBaHUE TPEICTABICHUI: O MAaTEpPUATHLHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00ecledYeHHH YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
mpo0JieM HSKOJIOTMYECKOM, SHEepPreTHYeckol W MHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHANOB, HOBBIX HCTOYHHUKOB DJHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKKe IKOJIOTUIECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHWH, JISKAIIMX B OCHOBE XUMHYECKOM COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOPH XWMHUH, COBPEMEHHBIX MPEACTABJICHHI O CTPOSHHWM BEIIECTBA HA pPa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 0OIHX
Hay4HBIX MPHUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (¢opMHupoBaHHE Yy OOYyYaOIIMXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWMUH, A7l OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKH C MO3UMIHA 3KOJOTHYECKOMN
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOUN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIB30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOieHue NpeACTaBICHUM O Hay4YHBIX METOJax IIO3HaHUS, HEOOXOIUMBIX s
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKHUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MOBCEIHEBHOW KU3HU.

B mnnane pcairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINUX (l)YHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPECIMETa «XHUMHSI» Ha

yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIIUTAHUE YOEKIEHHOCTH B I103HABAEMOCTH SIBJICHUN MPUPOABI, YBaXKEHUS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHYCCKHX W TPHUKIAIHBIX HCCIICIOBAHUA B
XUMHH, HOPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBLHBIX  WHTEPECOB, HHTCIUICKTYAJIBHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (GOPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMo0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHWE YMEHHMI W HAaBBIKOB Pa3yMHOI'O TPUPOAOINOIb30BAHUS, PA3BUTHE
DKOJIOTUYECKOW  KYJIBTYphl,  NPUOOpPETEHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HON
9KOJIOTHYECKOM JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Heziento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHSL.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COCTUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI epeKphIBaHMs aTOMHBIX OpOHTaleH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
oprannveckux BemecTB. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUsS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(PQEeKThl B MONEKyJIax OpraHMYeCKHUX COeIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accupuKauy opraHudeckux BemecTs. [loHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTCIBHBIX MPEACTABHTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BELIECTB W MaTepuaiaMHd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBAHHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMosiorudeckuii psii ainkaHoB, oOrmias popMyia, HOMEHKIATYpa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJIKAHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aIiH, JerUIpUPOBaHMUS,
UUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpeacraBmeHue o MexaHM3ME peakUui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mast popmMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOINAH, HUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMon0rHuecKuil psit aakeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHME MONEKYT alKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTpuyieckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: PEAKUHUM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHble peakiyu Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alIKaJUEHOB.

Anxunbl. 'omonornyeckuil psj alkuHOB, oOmas ¢Gopmysa, HOMEHKIATYpa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO cBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydyeHUS U [PUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yroib ¥ NPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: MEeperoHka, KPEeKUHT
(TepMHUUECKM, KaTaTUTUUECKHUi), pudopMmuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHWaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TrallOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YeHHs] BEIIECTB M MX IMPEeBpallleHui: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakUuil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHApY)XCHHE YyIriIepoja W BOJOPOJA B OPraHHYECKHUX BEIIEeCTBaX,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IUIacTMace, KaydykoB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHS.
dusnueckue CBOWCTBA MNPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKONb U TiAULEpUH. DU3HUECKUEe U XUMHUYECKHUE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKUMU M HEOPTaHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHuWs W NpUMeHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJeruioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHkiarypa. Pu3WYecKHe CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUPO/IE.

MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TrajakTtosa, pubo3a, Ie30KcHpruOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHUPTOBBIX UM  albJETHMJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKius C HMOJAOM. XHMHYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIN3, TOTydeHUe 3PHUpoB 1e/uT0n03bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCrepUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB U HMX MPEBPALIECHUIl: PacTBOPUMOCTh
pa3MyYHBIX CIMPTOB B BOJAE, B3aUMOJEHWCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHUE 3TUIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 33/1a4 10 TeMaM «Crupthl U (enounbly, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaepxaniye opraHuyecKne coeiNHeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJEKYII,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJIKWJIMPOBAHME, B3aUMOJCHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — TIpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. BzaumHoe
BIIMSTHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KagectBennple peakuun Ha aHwinH. CrocoOBl MOJNydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHbIE TNPEACTaBUTENU  O-
AMHHOKUCIIOT: TJIUIMH, ajaHuH. dusznyeckre cBOWCTBA aMUHOKMCIOT. XUMHUYECKUE CBOICTBa
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpUYHAs W TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUE OPTraHWYECKHUE COCIUHEHUS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPeIHsAs MoyeKyaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJMKOHICHCAIINS.

[TomumepHbIe MaTepHallbl. [Tnactmaccer (TToNIMATHUIIEH, HOJIUIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUIaT, MOJIMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbpHBIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOASIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBPALIEHUN: 03HAKOMIICHHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMyJIbl OpraHUYECKOTO0 COSTMHEHHS 110 MaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHEHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE A0IU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBA3€H IMpH M3yuyeHUU opraHudeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTIEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CHUHTE3, KiIaccuukamus, HaOIIOJICHHE, U3MEPEHHUE, SKCIEPUMEHT, MOJEIIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BeIIecTBa, (PU3WUYCCKUE BEITMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTH, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIMN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, PEPMEHTHI.

['eorpadusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHOoMorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIINE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudpukarmss XMMAYECKHX 3JIeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsIM. DIEKTPOHHBIE KOH(QUTYpAllUH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTypaIyiii HOHOB. DJIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuomnueckas cucremMa XuMuU4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHnu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
U JuiiHA CBA3U. [[oaspHOCTh, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJIGHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBasi JOJs BeEHIeCTBa B
pacTtBope, MOJspHas  KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHUUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTUU NPU XUMUYECKHX
peakusx. TernoBble 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMOXUMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIINH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMuUdyeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CunbHble W crnabble  21MeKTpoauThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEMTpalibHas!, 1enoyHas. BogopoaHsiid
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAaHOBUTENb. [Ipolnecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BaxHeWlne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUe
MEepPOKCHIa BOJOPOJAa B NPHCYTCTBUM KaTaM3aTOpa, MOJEIH KPUCTAUIMUYECKUX PEMIETOK,
MpOBEJCHNE pEaKIuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUIECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiuioB B llepuommueckoin cucrteMe XuMHYeCKUX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

[anorensl. Haxoxaenrne B mpupoje, crocoObl MomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHeime KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJIOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOMY4YeHHs rajoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOMTYYEHUS KHCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HA. OKcuabl U
HEPOKCH/IBI.

Cepa. HaxoxxneHume B mOpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (PU3MYEecKHe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moimydeHus, GU3NYECKue U XMUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenuuenuii. DochopHsie ynodpeHus.

Yriepon, HaxoXIeHHE B TpHUpoJe. AIDIOTporHblie Moaudukanuu. duzndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTpYOku. [IpuMeHeHMe TPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, CrnocoObl MOMydeHUs, (U3HUYecKue U XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsSI U €ro
coenuHeHuil. CTEKIO0, ero Moyly4eHue, BUAbI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucreMe XUMUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTaloB. O0mue pu3nyecKkue CBONCTBA METAJLIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. Ilonsarue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, NPUMEHEHUE
MIPOCTHIX BEIICCTB U UX COCAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogndeckoil CHCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii W KaublMid: TMOJydeHue, (QU3MYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIONydeHue, (PU3NYECKNe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpomarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tonmyuenue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro coeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuil. [lonyyenne u npumeHenmne
MeIU U €€ COCTMHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUEe U XUMUYECKUE CBOIcTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILICHHUM: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, ¢Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKIMU «MeTtalibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoue, KaueCTBEHHBIE PEAKIIMK Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANbHBIX 3aJa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 uX coeTMHECHUSD», «MeTallIbl TJIABHBIX MTOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumuu B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMEepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMbliineHHbIe
CIoCOOBI MOMYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
€ro nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuiia MCMONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEIHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3amaun.

Pacuéter: Maccel BemiecTBa win 00OBEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJIHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJa TPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUHU OOIIEH M HEOPraHMYECKOW XWMHH B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATHUM, IPUHATHIX B OTJACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: SBJIICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, S3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKIECHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM 1HOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS IpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYMe€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6HI€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJIUYIUC
IIPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPAKaT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH 00OYUYAIOMIUXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

NpEaACTaBIICHHUA O COINMUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘I€6HI>IX 1 ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4eOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY MW HAy4YHOMY HACJIICIAUIO OTE€YECTBEHHOM
XHAMMUH,

yYBa)KEHHUsI K MpOIlecCy TBOpUECTBA B OOJIACTH TEOPHUH U TNMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAYKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOIMOTJIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘-IéHI)IX H IMMPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYyYE€HUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OLICHUMBATb CHUTyallMd, CBA3aHHBIC C XHMHUUCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHILEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIEACTBUHN MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JESATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aIKOTOJs,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPHH OOpa30BaHMS,
Oynymieil mpodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPEOHOCTEH O0IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOJIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEd OKPYKalIled MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAESMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CMIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUpPOBaAHUHU
paIoHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
penIeHr TPOo0IeM COXPaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JUISI COBPEMEHHOW IMBHWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreueHnH yCIOBUN YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIET0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYECKHE 3HAHUS ISl PELICHUS Tpo0iIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIWyHbIX cdepax mpodecCHOHATBHON
JESTCIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHW HAa YPOBHE CPEIHEro
o01ero 06pa3oBaHus BKIIOYAIOT:

3HauuMble 11 (OPMUPOBAHUS MHPOBO33PEHHS OOYUAIOIIUXCS MEXKIUCHUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTHs, SBJICHUE, MPOIecC, CHCTEMa, HAyYHBIH (aKT, MPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMUpPOBaHUE (QPYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4aromInXCs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHble JEHCTBHSI B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHHUE YHUBEPCATBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh LENU JEATeTbHOCTH, 3aJlaBas HapaMeTpbl U KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUH M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE OHITHS JJIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KIacCH(PUKAIIUU BEIIECTB U XUMHUYECKUX PEaKITUii;

yCTaHaBIWBATh MPUYNHHO-CIICCTBEHHBIE CBS3H MEXTY N3YyYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAacCMATPUBAEMBIX SIBJICHUAX, (HOPMYyITHpPOBAThH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOPMYyITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUuU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOUHble 1mocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynupoBaTh 3ampockl W NPUMEHATH pa3jMyHblE METOAbl IpPU IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)Aae€MOM TEMBbI B XOJI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAlUEN pe3yJbTaTOB I103HABATECIBLHOU ACSATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHMKAMU IIPH  BBIIOJIHEHUM XUMUYECKOIO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuyu y4yeOHOro MpoekTa, M (POpMyaHpoBaTh BBIBOJBI MO pe3yiIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUN TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 00MEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeJiaraéMplii aIrOpUTM JAE€UCTBUN IIPU BBIIOJHEHUM YYEOHBIX M HCCIEI0BATENIbCKUX 3aj]ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YriayOnEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUN IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTH MO MOJYyYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU NPEAMETHBIE PE3YJbTATHI IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaKakoT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe W 3HAYCHUHM OPraHMYeCKOW XUMHM B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJIM B 00€CIIeYeHUH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHur mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/1aHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOUYHHUKOB HHEPIUU, B OOECIEUEHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIU3alisi aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYEcKast CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIJIEPOAHBI CKeJerT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TIPEBpAlCHHs] DSHEPTUM NPHU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE IOHHUMAaHUS
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHUu3Max
XUMUYECKUX PEAKUUi, TEPMOAUHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dekTr, opuenTanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, NEPEePadOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTEpHbIE MPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECTMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  DJIEKTPOHHOI'O
OajlaHca JTHUX pEaKlWW, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHA/IJICKHOCTh U3YUYCHHBIX OPraHUIEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAlIbHBIE Ha3BaHUS
JUISL  OT/AEIbHBIX IPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOJIYyoll,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, aleTajbJeru]l, AaleTOH, MypaBbHHAs
KHCTIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIUH, TUBUHWI, U30MIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH TMOJOKEHUS TEOPUH CTPOCHHUS OPTraHUYEeCKUX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIMMMYHBIX MPEACTABUTENEH pa3NTUYHBIX KIIACCOB OPTraHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKAaJMEHOB, AlKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJIETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHUPOBAHHOCTh YMEHHUS TIOATBEPXKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OpPraHMYECKUX COSAMHEHUH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro IMnepepadOTKM M MPAaKTHUYECKOEe MPUMEHEHHUE
MPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeEToJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, DSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — /Il U3YUEHHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSA3b XMMUYECKUX 3HAHUN C MOHATHSMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyrnam u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOM3BOJACTBEHHON JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATh IMOJTYYEHHbIE 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCHEPUMEHT (IIOIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne »HKCIEPUMEHTaJIbHBIX 3a7ad II0 paclO3HABAHMIO OPraHMYECKUX BEILECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0OopynoBanueM, (opMyIUpoBaTh I€JIb HMCCIECIOBAHUSA, NMPEICTABIATh B pasiMyHON (opme
pE3yJIbTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTHh YMEHUIA:

coOnrofaTh IMpaBWila HKOJIOTMUYECKH II€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Ccpenbl U
JOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OPraHU3Mbl OIpeNeIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  LI€JI€COOO0PAa3HOCTh  NMPUMEHEHHS  OPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOTO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOM,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIUIMHBI, CO3AaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIB30BAHUSA, B POPMHUPOBAHUU MUPOBO33PEHMSI U OOILIEH KYIbTYpPhI UEJIOBEKA, & TAKXKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, M30TOIIbL, JJIEKTPOHHAs 000JI0UKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THOpHIH3arius
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJa, BaJCHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUNIMYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasl pPEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TE€OpUsl BJIEKTPOJIUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBpAIICHUS HEPIrUy IPU XUMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC IMPEACTABICHUS O CTPOCHHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSIX; MPEICTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUid, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHUH, pacTBOpaXx W JHCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIC MMPU3HAKU TMOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHSITHSA HPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX PEaKIHi, CHUCTEeMAaTHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJlI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBY, XMMHUYECKHUE PEaKIUU IO PA3IHYHBIM TPU3HAKAM (YUCIY U COCTaBy pearnpyrolimx
BEIECTB, TEIJIOBOMY J3(PQEeKTy peakluu, H3MEHEHHUIO0 CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3atopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KIaCCH(PUKAINKI H3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITUH;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHITHUS «IHEPTETUYECKUE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh (OMUCHIBATh) OOIHE XUMHYECKHUE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHYECKOM CBA3HU
MEX/ly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEeaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
TUAPOIIN3A; PeaKkuil KOMILIEKCOOoOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX DHEPreTMYECKHX XapaKTePUCTHUK, XapakTep H3MEHEHMsI CKOpOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeiicTBuil (mpuniun Jle latensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKNUE PEAKIIUHU, JIEKAIINE B OCHOBE
IIPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh MPUMEHEHHS HEOPraHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUI
OpUpoABl  — HAONIOJCHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBId |
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M IS OOBSCHEHUS XHUMHMYECKHX SIBJICHHH,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKa U B TOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOIO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHbI0 IUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJYKTa PeaKkiuy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJE PACTBOpa C OMPENeIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/JIa MMPOYKTA PeaKLNU; 0ObEMHBIX OTHOIICHUH ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIEHUE CPEJIbl PACTBOPOB BEIIECTB C TOMOIIBI0 MHAUKATOPOB,
U3y4eHHE BIUSHMS pPa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XHMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, MPEACTaBIATh B pa3UYHOM (QopMe pe3yabTaThl dIKCIEPUMEHTA,
AQHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOopMUPOBAHHOCTh YMEHHMIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCY0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOH JEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a/1a4en.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
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bytneposa
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2.1 5
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2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d69dfe50
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
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Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmorexka [IOK
5.1 BricokoMoeKyIpHbIE COETMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrpocHue aroMa. [leproanaeckuii 3aKoH
11 I/ITI_II)G HOaUYeCKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubmorexa [IOK
' pHOA https://m.eds00.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMHFICCIHE peaikiini 9 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
CTaIet https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Merto/bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanuyecTBO 4acoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
[Ipenmer u 3HaueHUE OPraHUYECKON XUMUH,
1 [IPEICTABIEHUE O MHOr000Opa3suu OpraHnueCKuX 1 buGnuorexa [IOK
p . p p https://m.edso0.ru/3686e6f5
COCIMHCHUI
DIIEKTPOHHOE CTPOCHUE aToMa yriiepojaa
2 (OCHO]fHOG " BOZI6) KIECHHOE cozTranm) 1 bubmmorexa [JOK
y ’ https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepo/ia
XHUMHYECKas CBSI3b B OPraHUYECKHX
3 coeqruHeHuaX. MexaHu3Mbl 00pa30BaHUS 1 Bubmiorexa HOK
. P . https://m.eds00.ru/8d39f5c8
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3EH
4 Teopus CTpoeHHs OPraHMYECKUX COEIUHEHUN A. 1 bubmmnoreka HOK
M. bytneposa https://m.edso0.ru/9e595ch8
Buner nzomepun: cTpykTypHas,
5 npoc aHCTBI:?HHaS[ I;}J;Kexy ; OHHBIE 3(PPEKTHI B 1 brbmmorexa [TOK
poctp ’ P 9 https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM
bu6nmorexa LIOK
6 CrapToBas TMarHocTUYecKas padoTa 1 1
P s P https://m.edsoo.ru/c212dd21
[IpencraBnenue o KIacCUPUKAINA U
7 cucrematrueckas Homenkiatypa (IUPAC) 1 bubnuotexa [JOK
oprannyeckux BemectB Kimaccudukamms https://m.edsoo.ru/ba5706aa
peaKIuil B OpraHNn4eCKON XUMHUHU
. bubanoreka [JOK
8 Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME 1 a

https://m.edso0.ru/87a37cab
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AJKaHBI: TOMOJIOTHYECKHH Psif, 001as
dbopMyIna, HOMEHKIIATypa U U30MepHs,

bubnunoreka LIOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/25a14636
MOJIEKYJI
10 dusnueckue U XMMUYECKHE CBOWCTBA aJIKaHOB buomorexa LIOK
https://m.edsoo.ru/3137711c
1 Haxoxnenne ankanoB B npupoje. CrocoObt bubmmoreka [JOK
MOJIyYEHUS] U IPUMEHEHUE AIIKAaHOB https://m.edsoo.ru/259b0a5b
Huknoankansl: oomas GpopMyia, HOMEHKIATypa
12 U U30Mepusl, 0COOEHHOCTH CTPOEHHUS U bubnuoreka [IOK
XUMHYECKHX CBOKCTB, CITIOCOOBI MOTyYSHHS U https://m.eds00.ru/156730d2
pUMEHEHHE
Pemenue pacuéTHbIX 3aa4 Ha OIpe/IEIICHHUE
MOJIEKYJISIPHON (POpPMYJIbl OpraHUYECKOT O
13 BCHICCZB&II)'IO Maqc)C(I:BL}IIM )10JI1);1M aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
14 ¢dbopMyia, HOMEHKJIaTypa, 3JIEKTPOHHOE U bubmuoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. https://m.edsoo.ru/273b0ale
CtpyKTypHas U LUC-TPaHC-U30MEPUs ATKEHOB
15 Puznyeckne 1 XMMUYECKHE CBOMCTBA AJIKEHOB. bubmuoreka [IOK
IIpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd
16 Crioco6bI nostyueHust 1 NpUMEHEHHE alIKeHOB bubmmorexa LIOK
https://m.eds00.ru/665dc058
17 [IpakTuueckas padora Ne 1 mo teme "Ilonydyenue bubmuoreka [JOK
ATUJIEHA U U3YYE€HUE €r0 CBOUCTB" https://m.edsoo.ru/0941eed8
, bubnuotexa [JOK
18 Pemrenune pacuéTHbIX 3a7a4 Ha ONpeieIeHne

https://m.edsoo.ru/e9ea9921
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MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO

BElIeCTBa
AnKaaueHbl: CONpsHKEHHbBIC, H30JIUPOBAHHEIC,
19 KyMyJ);[HpOBaHHHS. Ocobennoctu BJI:I)CKTpOHHOFO bubnxorexa LTOK
https://m.eds00.ru/04298c0a
CTpOCHUS
20 XVMHYECKUE CBOWCTBA CONPSKEHHBIX TUEHOB bubnxorexa LTOK
https://m.eds00.ru/e561253d
21 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubnnorexa [JOK
aJIKaJINCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias
99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U bubnuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, https://m.edso0.ru/68b6cc4c
¢du3nveckre CBOMCTBA
23 XUMHYECKUE CBOWCTBA AIKUHOB bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b buomorexa LIOK
https://m.edsoo.ru/7b1c48da
25 CrniocoOblI Nosty4eHus U NpUMEHEHUE alIKMHOB buomorexa LIOK
https://m.edsoo.ru/a6f9alea
26 Pemienue 3agau: pacu€Tsl 0 ypaBHEHUIO bubnnorexa [JOK
XUMHYECKON peaKkIuu https://m.edsoo.ru/5db8e526
27 CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe
ApeHBI: TOMOJIOTHYECKUH psif, o01Iast popmyna,
28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ OeH3071a https://m.edso0.ru/a92a7094
U TOJyoIa, uX (hU3HUecKue CBOMCTBA
29 XUMHUYECKUE CBOMCTBA apEHOB: PEaAKITUU bubnmnorexa [JOK

3aMCIICHUA

https://m.edsoo.ru/a44alae4
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30 XUMHUECKUE CBOMCTBA apEHOB: PEAKIUU bubmmoreka [JOK
MIPUCOCTUHECHHMSI, OKHCIICHHE TOMOJIOTOB OeH301a https://m.edsoo.ru/a44alaed
31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUPOJIA bubmmorexa LIOK
https://m.edsoo.ru/d5018a54
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
32 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO bubmmorexa LIOK
https://m.edsoo.ru/53461a2c
BELIECTBA
33 Crioco0bI mosTydeHus 1 IPUMEHEHNE apEeHOB bubmmorexa LIOK
https://m.eds00.ru/6f717d09
34 I'eHeTHueckas CBSA3b MEKIY PA3THIHBIMH
KJIacCaMM YIJIEBOJ0POIOB
35 Pacuétpl o ypaBHEHUAM XMMHUYECKUX PEaKIIUM.
CucremaTtu3zanus u 0000IIeHHE 3HAHUN TI0 TeMe
36 [pupoanstii ra3. IlonyTHbie HEPTIAHBIE Ta3bl
37 KamenHbI# yrosib ¥ NpoIyKThl €ro nepepadboTku bubmmorexa LIOK
https://m.eds00.ru/69b3398b
38 Hed1s 1 ciocoOw1 €€ mepepadoTKu. bubnmnorexa [JOK
[Ipumenenue npoayKToB nepepadoTku HehTH https://m.edsoo.ru/21f9de78
39 ['eHeTnyeckas CBSI3b MEXAY pPa3InIHBIMU
KJIaCCaMM YIJIEBOJOPOIOB
l"amorenonpon3BoAHbBIE YTIIEBOAOPOIOB:
40 BHCKTpOHH(I))C CTpOCHI/IC;}[])reaKLII/II/I I;aMeIJleHI/IH brbmmorexa LIOK
https://m.edsoo.ru/82b4d759
rajioreHa
JelicTBue mienodei Ha TaJIOr€HIPOU3BOHBIE.
41 BsanmonelicTBre qurajoreHaIKaHOB ¢ MAarHHEM
U ITTHKOM
42 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 bu6nunorexa LIOK

pazneny "YrieBomopoasr"

https://m.edso00.ru/20e89f22
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bubnunoreka LIOK

43 KoHnTtposbnas paborta mo teme "YriaeBoaopo b
P P AOPOR https://m.eds00.ru/95c9e298
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

44 TOMOJIOTHUYECKUH psia, oOmiast popmya, bubmmoreka [JOK
CTPOEHHUE MOJIEKYJI, U30MEPUS, HOMEHKJIATYpa, https://m.edsoo.ru/df04c5cd
KJaccugukanus, Gpu3nyecKkue CBOMCTBa

45 XUMHYECKUE CBOMCTBA MPEAEIbHbBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

46 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubanorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[TpocTsie 3¢upbl: HOMEHKIIATypa U HU30MEpHs,

47 0COOEHHOCTH (PU3UYECKUX M XUMHUECKHX bubmmorexa [JOK

. https://m.edsoo.ru/c2c788b2
CBOWCTB
MHOroaToOMHBIE€ CIIUPTHI: ITUICHTIUKOb U
48 TIIALEPUH, UX PU3UYECKHE U XUMHUECKHE bubmmorexa LIOK
El PHH, https://m.edsoo.ru/ee4d84aa
CBOICTBa

49 CrocoObI Moy4YeHus: U TPUMEHEHNE bubmuoreka [IOK
MHOT'OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe bubmuoreka [IOK

50 .
cBoicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru/2ce726f8

bu6nunorexa LIOK

51 Xumuueckue cBoicTBa (heHomna

¢ https://m.edso0.ru/037ca5f9
bubnunorexa LIOK

52 Crioco0sI ToTydeHus 1 IpuMeHeHne heHomna

i p ¢ https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 SKCIEPUMEHTAIBHBIX 33724 10 TemMe "CrupThl U bubmmorexa [JOK
P " 8 P https://m.edsoo.ru/fd0ced09
beHob
54 CucreMmaru3anus 1 0000IIeHHE 3HAHUH 110 TEME bu6nunorexa LIOK
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AnbJeruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE

https://m.edso0.ru/1810ch9b

bubnunoreka LIOK

55 KapOOHWJIBHOW T'PYIIIBI; TOMOJIOTHYECKUE PSAIBI, https://m.edsoo.ru/b139beaa
oOmrast popmyia, U30MEpUsi 1 HOMEHKJIATypa

56 Anbaeruapl ¥ KETOHBI: PU3NYECKUE CBOWCTBA; bubnmnoreka HOK
pEaKUUH NPUCOECTUHEHUS https://m.edsoo.ru/c887425c

57 Peakiunu okuCIIeHNS U KaU€CTBEHHbBIC PEAKIIUU bubmuorexa [JOK
albIETHI0B U KETOHOB https://m.edsoo.ru/a393baa9

58 CrniocoOblI MoTy4eHus alnbAeTHI0B U KETOHOB Bubmiorexa OK

https://m.edso0.ru/520d1c51

59 OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE bubmmoreka [JOK
KHUCIIOTBI, 0OCOOEHHOCTH CTPOCHHS UX MOJIEKYII https://m.edsoo.ru/fecOb113

60 M3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, X (PU3NYECKHE CBOWCTBA https://m.edsoo.ru/700cc87b

61 XHUMHUECKUE CBOMCTBA MPENEIbHBIX bubnnorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9

62 Oco0eHHOCTH CBOICTB MypaBbHHOM KHCTIOTHI. bubmuoreka [IOK
MHuoroo0pa3ue KapOOHOBBIX KHCIIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HETPEAEIbHbIX U

63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, bubmmnoreka [HOK
T'HJIPOKCUKAapOOHOBBIX KUCHOT. [IpeacraButenu https://m.eds00.ru/83a08773
BBICIIINX KapOOHOBBIX KHCIIOT

64 [TonsaTue o Mpou3BOIHBIX KAPOOHOBBIX KUCIIOT bubnmorera LHOK

https://m.eds00.ru/0d162d9d

65 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnuotexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065¢9d

66 CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN Psifl, 00IIas bubnmnorexa [JOK

dbopMmyna, u3oMepusi U HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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bubnunoreka LIOK

67 OuznyecKkue 1 XUMUUECKHe CBONCTBA 2PUPOB
up https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a7a4: IO YPaBHEHHUIO
68 XUMHUYECKON peaKIiu, Ha OIpe/ieiIeHHe
MOJIEKYJISIPHOU (POPMYIIbI OPraHHUYECKOTO
BElIeCTBa
[IpakTuueckas padora Ne 3. Pemenue
69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubmorexa LIOK
" P " https://m.eds00.ru/486671fb
Kap6onoBsie kucnotel. CinoxHbIe YPUPBI
70 XKupsr: crpoenue, GU3NIECKUE U XUMUYECKHE bubnuoreka [IOK
CBOMCTBA (THIPOJIN3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIIX
71 OCTaTKH HEMPeaeTbHBIX )KII/: HBIX KI/IIZJIOT Kupnbi bubmorexa HOK
pedl P + AP https://m.eds00.ru/b0331922
B IIPHPOJIC
Mpli1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
N bubmuoreka [IOK
72 ux motoniee nericteue. [lonarue o
https://m.eds00.ru/3c566565
cuHTeTHYecKux Moromux cpencteax (CMC)
73 I'eneTnueckas CBs3b yIriI€BOIOPOIOB U bubmuoreka [JOK
KUCJIOPOACOAEPKAINX OPTAHUYECKUX BELIECTB https://m.eds00.ru/56790c96
74 Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN
bu6nunorexa LIOK
75 CucremaTu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe
. B https://m.edsoo.ru/f8eaf2eb
OO01mas XxapakTepucTHKa YTIeBOJI0B U
76 KJIaCCH(bHII:auH;Ip JICBOI[?]; (MOHO-, TH- U bubnnorexa [JOK
r ’ https://m.edsoo.ru/7a9693al
MoJIMCaxapubl)
77 Monocaxapuapl: GU3NUECKUEe CBONCTBA U bu6muoreka [JOK
HAXOXKJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeneHue TIII0KO36I, €€ 3HaYCHUE B bubnuotexa [JOK
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KUBHCACATCIIbHOCTH OpraHnu3smMa

https://m.edsoo.ru/5e61122d

I[I/IcaxapI/II[BIZ caxapo3a, MajJibTO3a M JIAKTO34a.

bu6nmoreka [IOK

79 Haxoxaenne B mpupo/ie U MpUMEHEHUE
A pHpoA p https://m.edsoo.ru/eb0384e7
JUCaxapyuioB
[Tonucaxapuasl: CTpOSHUE MAKPOMOJICKYI,
80 (1)1/1314%01(11/:6 u XI/IME‘ICCKI/IC CB(f)ﬁCTBa ’ bubmorexa LOK
’ https://m.edsoo.ru/72a04508
MIPUMEHEHUE
bubmuoreka [{OK
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemrenne pacyeTHBIX 3a/1a4 Ha ONIPEACIICHHUE
82 0JIH BLIXg a IPOyKTa peaKIuu zT bubmmorexa [IOK
A 18 TIPOAYRTa Pedict https://m.edsoo.ru/7fde47ef
TEOPETHYCCKH BO3MOKHOTO
83 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubnuorexa [IOK
pazneny https://m.eds00.ru/08d4364c
KonTposabHas padbora no teme
84 "Kuciopocoaepikaiye opraHnyeckmie bubnnorexa [IOK
P " P P https://m.eds00.ru/42c6678e
COCTUHEHUS
AMUHBI: K1accu(UKaIys, CTPOSHUE MOJIEKYI,
85 oOmrast popm J'Ia(I)I/BOMe nst IiIOMeHKJ'IaT : u bubnmorexa [TOK
PMY 9 Py, P https://m.edsoo.ru/efa7e6ca
¢duznyeckue cBoicTBa
86 XUMHUECKUe CBOMCTBA alnu(paTHIeCKUX aMUHOB bubmmorexa LIOK
https://m.edsoo.ru/1bc5cf80
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ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1

Brnagenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:
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1.2

OCHOBOIIOJIArarolue MOHATUSA (XMMHUYECKUHA 3JIEMEHT, aTOM, M3O0TOIIbI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-32JIEKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, MOH, MOJEKYIa,
BaJICHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEeHb OKHCIICHMS,
XMMHUYECKash CBs3b (O- M T-CBSI3b, KPATHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX OpOuTaNIel, KpHCTalJIMYecKas peweéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOAHBIH
CKeJeT, (YHKIMOHAJbHAsl TpyINa, paguKall, H30Mepbl, CTPYKTypHas
¢dopmyna,  uzomepus  (CTpyKTypHas,  Treomerpudeckas  (umc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOA- U a30TCOJepKallie COEAUHEHUs, OMOJIOTHYEeCKH aKTHBHbBIE
BellecTBa (YriaeBo/ibl, JKUPbI, OEJIKK), MOHOMEp, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
NMEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW  peakiuw,
XMMHUYECKOE paBHOBECHUE)

TEOPUU M 3aKOHBI (TEOpHUs] XHMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
BemectB A.M. BbytnepoBa, Teopus 3JIEKTPOIUTHUECKON THUCCOIUAIINH,
[Tepuoanueckuii 3axkoH .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIIUE B OCHOBE NMOHUMAHMS IMPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX
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IpEeaACTaBICHUA 0 MEXaHUu3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTAIX nux
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAxX
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1.5

(aKTONOTHYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, IOJYYCHHUH W
0€30IaCHOM  HCIIOJIb30BAaHUM  B@KHEHIIMX  HEOPraHUYECKUX U
OpPTaHWUYECKUX BEIECTB B OBITY H TNPAKTHUYECKOW JeSITeITHHOCTH
YeJI0BeKa

o0Iye HaydHble HMPUHIMIBI XUMHYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
MIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, mepepaboTKu
HedTH)

CdopMupoBaHHOCTH YMEHHI BBISIBIISITh:

2.1

XapakTepHble IPU3HAKM U  B3aUMOCBS3b H3YYEHHBIX IIOHATHUH,
IIPUMEHATh COOTBETCTBYIOIME IIOHATHUSA IPU ONUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALCHUN




2.2

B3aMMOCBS3b XHMUYECKHUX 3HAHUN C MOHATHIMH H MNpeaACTaBJICHUAMU
ApYyrux mnpeaMeToB IJIsA 0oJyiee OCO3HAHHOIO MOHUMAHHS U OOBICHEHHUS
CYIITHOCTHU MATCPUAJILHOTO CAMHCTBA MHPaA

CdopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

3.2

4.1

4.2

HanMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHApPOAHOI'0o COro3a
TGOpeTquCKOfI u HpHKHaﬂHOﬁ XMMHU W TpHUBUAJIBHBIC HAa3BaHHUA
BCHICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJacCaM OpPraHu4YCCKUX U
HCOPraHN4YCCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKYI0 CHMBOJIHKY JJisi COCTaBlIeHUS (OpPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALEHHBIX
U CKEJIETHBIX) (hOpPMYII OpraHMUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KIIACCUDUITUPOBATH:

HEOpraHWYeCKHe BEIIECTBA, CAMOCTOATENIHHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU [T KIaCCU(PUKAIIK N3y4aeMbIX XUMUYECKUX 00bEKTOB

OpraHMYEeCKHe BEILECTBA, CaMOCTOSATEIbHO BHIOMpaTh OCHOBAaHUS U
KPHUTEPHU JUTS KITACCU(PUKAIIMN N3YJaeMbIX XUMHYECKIX 00HEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIy U COCTaBy pEAarupyroUIMX BEILECTB,
TeIIoBOMY 3(G(EKTy peakiyy, W3MEHEHHIO CTENEHEeH OKUCIICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUHU, YIACTHIO KaTaJu3aTopa)

CpopMUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXAEHHOM COCTOSSHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoit cucremsr JI.1.
MenzeneeBa U UX BaJICHTHBIE BO3MOYKHOCTH, UCIIONb3Yys NOHSITHS S-, p-,
d-aneKTpOHHBIC OpPOUTAITH, SHEPTETUIESCKUE YPOBHU

ChopMHUpPOBAaHHOCT, YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMHMYECKUX DIIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO
MePUOIaM U TPYIIaM

ChopMUpOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUECKUX
peakuil U pacKpbIBaTh UX CYIIHOCTB:

7.1

7.2

7.3

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

YPAaBHEHHUs PEAKUUN pa3Iu4HbIX THUIIOB; IOJHBIE M COKpAIIEHHBIE
YpaBHEHHUsI peakliuii HIOHHOTO 0OMEHa, yUUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

peakiuii THApOIM3a, peakluid KOMIUIEKCOOOpa3oBaHMs (Ha MpuMepe
T'UIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOITBEPKIATh:

8.1

Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCHUMOCTU PEAKIIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEIUHEHHH OT KpaTHOCTHM U THIA
KOBAJICHTHOM CBSI3M (OG- U T-CBSA3M), B3aUMHOTO BIIUSHUS aTOMOB U I'PYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aliy pa3IndHbIX
MEXaHU3MOB NPOTEKaHUs peakLui

8.2

XapakTEepHble XUMHUYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMH U 3alIUCSMU YpaBHEHUN XUMUYECKUX peaKkIuil

ChopMHUpPOBAaHHOCT, YMEHHS XapaKTEPHU30BaTh COCTaB M BaKHEHIIHE
CBOMCTBa BENIECTB, MPUHAICKAIUX K ONpPEAeIEHHBIM KjaccaM H
TpyIIaM COeIMHEHHH (ITPOCThIE BEIIECTBA, OKCHJIBI, THAPOKCHIBI, COJIH;




YTJIEBOAOPO/IBI, IPOCTHIE FUPHI, CIUPTHI, (HEHOIIBI, AJTBJCTUABI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPbI, YIJIEBOJbI, AMUHBI,
AMUHOKHCIIOTBI, OEIIKN)
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ChopMupOBaHHOCTh yMEHHUS MPOBOAUTH PACUETHl MO XHUMHUYECKHM
dopMynaM M ypaBHEHHMSM XUMHYECKHX pEaKIMid C HCHOJIb30BAaHHEM
(U3NYECKUX BEITUYNH:

10.1

Macchl (00b€Ma, KOJMUYECTBA BEUIECTBA) MPOAYKTA PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C OMPEACIEHHON MaccOBOM
JI0JIEH pacTBOPEHHOTO BEIIECTBA MJIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 0OBbEMHOM 101U, BBIX0/1a IPOAYKTA PEAKLIUU

10.3

TEIUIOBOTO 3P eKTa peakimii

10.4
10.5

11

12

13

00BEMHBIX OTHOLLIEHUI I'a30B
10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIbI BEIIECTBA

BJ'Ia,Z[eHI/Ie CHCTEMOH 3HAHUM O METOaX HAYYHOI'0 ITO3HAHUA SIBJICHUM
IprUpOAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC ITPUMCHATH
OTH 3HAaHUA IIPH SKCIICPHUMCHTAJIbHOM HMCCICAOBAaHHWH BCIICCTB W IJIA
OOBACHEHUS XUMHYCCKHX ﬂBHGHI/IfI, HMCIOIUX MCCTO B IIPUPOIC,
HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCCI[HCBHOﬁ KHU3HHU

ChopMupoBaHHOCT yMEHHS TPUMEHATh (UCIOJIb30BATh) 3HAHUS O
COCTaB€ U CBOMCTBAaxX BEIIECTB [yl AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TIPOTEKAHUS XHMHUYECKHUX
peakiuii ¥ TPOTHO3UPOBAHMSA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CHCTEMHBbIE XMMHUYECKHE 3HAHUS Ul OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOUIMX €CTECTBEHHOHAYUYHYIO MpPUPOAY; MAJS TMPHUHITUS
I'PaMOTHBIX pelleHUuH MPoOJIeM B CUTYAIHSX, CBSI3aHHBIX ¢ XUMHEH

CdopmupoBaHHOCTh YMEHHUS IJIAHHUPOBATh M MPOBOAUTH XUMHUYECKHIA
OKCIEPUMEHT (TOJydYeHHE W M3YYCHHE CBOMCTB HEOPTraHUYECKUX U
OpPTraHMYECKUX BEIIECTB, Ka4eCTBEHHBIE pEAKIHHU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
pelieHue AKCIIEPUMEHTAIBHBIX 3a1aq o pacrmo3HaBaHUIO
HEOPTaHWYECKUX W OPraHWYECKUX BEIIECTB) C COONIOJACHHEM IPaBHUII
OesomacHOro  oOpamieHus C  BemecTBaMu M J1a00OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IEIH HCCIIECOBAHUS; TPEACTABIATH B
paznu4HOi  (opme pe3ynbTaThl AKCIEPUMEHTa, AaHAaTU3UpOBaTh U
OIICHUBATh UX NOCTOBEPHOCTH
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CchopMHpPOBaHHOCTE YMEHHSI OCYIIECTBIISATH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMALIUY B Pa3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeacTBa MacCoBOM MH(OpMaIH, ceTh IHTepHeT 1
JpyTue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaThiBaTh €€ W HCIOJIb30BAaTh B COOTBETCTBUHU C IOCTABJIEHHOMN
y4eOHOM 3amaueit
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ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCIICZICTBUI OBITOBOM W TPOM3BOACTBEHHOHN EATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOi BemecTB; C(HOPMHPOBAHHOCTH YMEHUI
OCO3HAaBATh  ONACHOCTb  BO3JICHCTBUS  HA  JKUBbIE  OPraHU3MBbI
OMpeACNEHHBIX BEILECTB, IMOHUMAs CMBICH T[IOKa3aTelsi MpeaesibHOM
JOMyCTUMOW  KOHIEHTpAallud, U TOACHATh Ha MpUMepax CIOCOObI




YMCHBIICHUSA U TPCAOTBPALICHUA UX BPCAHOT'O BO3[[CI>'ICTBPISI Ha OpraHusm
YCJIOBCKa




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

XUMHUN
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Teopetnueckrne 0OCHOBbI XUMUU
Crpoenue BemectBa. CoBpeMeHHas MOJeNib CTpoeHHsI aToMa. Pacnpenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM ypoBHsAM. Kiaccupukanus XUMHYECKHX
1.1 a5teMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPreTHYECKHX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas
KoH(uUrypaius aroma. BaieHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucrtema xumudeckux siaeMeHtoB JI.MI.  Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB M HX COEAMHEHUH IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTUHEHH, BHICIIUX OKCHJIOB M TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpuiiaTenbHoCTh. CTereHb OKUCICHUS
Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOIHAS)
14 1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUSA. THMBl KPUCTAIUIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUTMUECKON peléTKu
15 Xumuyeckas ~ peaknus.  Knaccuduxamuss ~— XMMHUYECKUX — peakIuid B
' HEOPraHUYECKOU U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHSI MacChl BEIIECTB
1.6 CKopoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IuYHBIX (haKTOPOB
1.7 TennoBsie A3 dekThl XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHuUs
18 O6partumbie peakiuu. XuMHU4Yeckoe paBHoBecue. DaxkTopbl, BIUAIOIMIME Ha
cocTosiHMe XuMuueckoro paBHosecus. [Ipunuun Jle [larense
Onektponutryueckas auccounanus. CuiapHble W cinadbie diekTposuthl. Cpena
1.9 BOJHBIX pPACTBOPOB BEIIECTB: KHCIasl, HEUTpasibHas, IienouHas. CTeneHb
aucconuanuu. Peakiuy nHoHHOro ooMeHa
110 IMaaponus coneit. Monnoe npousBenenune Boabl. Bomopoauerit mokazatens (pH)
pacTBopa
CriocoOsI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS PaCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHUEHTpauus. HacpllleHHble W HEHaCHIIICHHbIE
pacTBOpbl, pacTBOpUMOCTh. Kpucramnoruaparel
112 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBegeHne BemecTB B cpelax C
pa3HbIM 3HaUeHHEeM PH. MeToabl 21eKTpOHHOTO OanaHca
1.13 DJIEKTPOJIM3 PACTBOPOB U PACILIIABOB COJICH
2 OCHOBBI HEOPTAHMYECKON XUMUU
21 Knaccudukanus Heoprannueckux coequHennii. HomeHknatypa HeopraHm4eckux
BEIIECTB
XWMHYECKHE CBONCTBA BAXKHEWINIMX METAJUIOB (HATPUM, KaJIMHA, KaJbIUH,
2.2 MarHuii, aTIOMUHHUA, IIUHK, XPOM, JKele30, MeIb) U UX coequHeHHi. OOmime
CHOCOOBI OJTYyYEHUS] METAJIOB
XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, a30Ta,
2.3 dochopa, yriaepoma W KpeMHHS) M UX  COCAMHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHU)
24 ['eneTnyeckas CBSI3b HEOPraHMUECKHUX BEIIECTB, MPUHAISKAIINX K Pa3IMYHBIM




KJj1accaM

2.5

3.1

3.2

#HPar##H# nentudukanms HeopraHmueckux coenHeHunii. KauectseHubie
peaKIMM Ha HEOPraHWYECKHE BEIECTBA U HOHBI

OCHOBBI OPraHUYECKOM XUMHUHU

OcCHOBHbBIE TOJIOKEHHUSI TEOPUU XUMHYECKOIO CTPOCHHUSI OPTaHMYECKUX
coenunennii A.M. bytnepoBa. YTriepoJHbIil CKeJIEeT OpraHUuYeCKOW MOJIEKYIIbI.
KpatHocTh xumuueckoil cBsizu. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAHU3aIIU
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekyil. ['omosioru. ['omosiornyeckuii psia. Mizomepusi 1 u3oMepbl

[lonstue o  ¢dyHkuuoHanepHOM  Tpynme.  OpueHTanmoHHBIE  3(PPEKTHI
3aMECTUTEIIEN

3.3

3.4

IIpencraBnenne o kiaccudukanuum opraHuueckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUHN (CHUCTeMaTuyecKkas) W TpPUBUAIbHBIE Ha3BaHUS
BAXHEHINX MPEACTABUTEIEH KJIACCOB OPTaHUYECKUX BELLIECTB

CBoOOHOpaAMKANbHBIE M HOHHBIM MexaHu3Mbl peakuuu. [lonsarue o
Hykieoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [IpaBuio 3aiinieBa

3.5

3.6

AJsikanpl. XMMUYECKUE CBOMCTBA AJIKAHOB: FAJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [luknoankanel. Crenupuka CBOWCTB IUKIOATKAHOB C MAaJIbIM
pazMepoM 1ukIa. Peakiuu nprucoeIMHEeHNs U PaJMKaIbHOTO 3aMEIEHUs

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakIMM MPUCOEIMHEHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUAPOTraJOT€HUPOBAaHUE, TUIpATalusi), TOPEHUs, OKUCIECHUS WU
nogumepu3anuy. IIpoMblnuieHHBle M J1a0OpaTOpHBIE CIIOCOOBI  MOJYYEHHS
AJIKCHOB

3.7

AsnkagueHbl. XHMMHUYECKHE CBOWCTBA ANKAJUEHOB: PEAKIHMH MPUCOCTUHECHUS
(TuapupoBaHHe, TaJOTEHUPOBAHUE), TOpPeHHs W moiumepusanuu. [lomyueHue
alIKaIUEeHOB

3.8

3.9

3.10

AnkuHbl. XMMHYECKHE CBOWCTBA: PEeaKLUU MPHCOETUHEHUs (TaJoreHUpPOBAHUE,
TUIPUPOBAaHUE, TUApATalus, THIPOraJIoOr€HUPOBAHUE) KaK CIIOCO0 MOMyYEHUS
IIOJINMEPOB M JAPYTUX IOJE3HBIX MPONYKTOB. Peaknuum 3amenienus. 'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJIsi CBapKH U PE3KU
MeTaioB. [IpumeneHnue anerunena

Apenbl. XuMHUECKHE CBOMCTBa O€H30JIa: peakiuu  dIEKTPO(GUIBLHOTO
3aMelIeHus, TNpUcoeNuHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
OcoOeHHOCTH XWMHUYECKHX CBOWMCTB crTuposa. [lommmepwusaius cTupoa.
CriocoOslI MoJTy4eHUs U IPUMEHEHHE apOMATHUECKUX YTIIEBOJIOPOIOB

Couptel. [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUeM KaK CIOCO0  yCTAHOBJICHUS  HaTWYUs
THAPOKCOTPYMIBI, €  TaJoreHOBOJOPOJAaMH  Kak  CIOCO0  TMOJIy4eHHUS
pacTBOPUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS JeTUapaTamus. Peakius ropeHus.
[Tonydenue oTaHoONa: peakuuss OpPOXKEHHS TIIOKO3bI, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEISIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@denon. XuMHUECKHE CBOWCTBA (heHoNa (peakiuu C HATpUEM, THAPOKCHIOM
Hatpusi, opomom). [Tonyuenue penona

3.12

Anpaeruipl. XUMHYECKHE CBOMCTBA TMPEACIBbHBIX albJCTHI0B: THAPHUPOBAHMUE;
KaueCTBCHHBIC PEaKIMM Ha KapOOHWJIBHYIO Tpymnmy (peakims «cepeOpsHOro




3epkana», B3aumoaeiicteue ¢ ruapokcuom meau (Il). Ionyuenue npeaenbHBIX
aIbJIETUJIOB: OKHCIEHUE CIOUPTOB, THApaTalis aleTWwieHa. AILIETOH Kak
MPECTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHHUS alleTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MNPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOM KHUCIIOTHI.
[Toydenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, aJbJCTUA0B. Briciine mpeaenbHbIE U
HemnpeIeIbHbIe KAPOOHOBBIE KUCTOTHI

3.14

Cnoxuble >pupsl u kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
OOpatuMocth peakuuu sTepudukanuu. [IpyuMeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIEBOM M map(IOMEpHON NPOMBIIIICHHOCTU. JKHpPBI Kak CIOXKHBIE S(PHUPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA >KHPOB:
TUIPUPOBAaHUE, OKHCIEHUE. ['Maponus3, WM OMBUICHHE, JKUPOB Kak Crocod
IPOMBIIIICHHOI'O HOJIY4YEHUsI COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MbUIA Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

3.16

XUMHUECKHE CBOWMCTBA TJIOKO3BI: pEAKIUH C YYacTHEM CIHPTOBBIX H
aNB/ICTUIHOM TPYII M MOJIOYHOKHCIOe OpokeHue. IIpumeHeHne Tiaoko3bl, e
3HAa4YCHUE B KU3HEACATEIILHOCTH OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnmuBaromme ¥ HEBOCCTaHABIMBAIOIIME —JIUCAaxapuIbl. [ uaponus
mucaxapuioB. [lomucaxapuapl: kpaxmai, TiaukoreH. CTpoeHHE MaKpOMOJIEKYIT
Kpaxmaja, TJIMKOTeHa W UeJUntoio3bl. (Dusnueckue CBOWMCTBA Kpaxmana H
[EJUTIONI03bl. XWMHUYECKHE CBOWMCTBA Kpaxmaia: THAPOIN3, KadeCTBEHHAS
peakius ¢ MoaoM. XHMHUYECKHE CBOMCTBA IEJUIIOJIO3Bl: THAPOJIM3, MOIydYeHHUE
a¢upoB uemwnono3bpl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN MIEITK)

AMUHBI. AMUHBI KaK OpPraHUYE€CKHNE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMHU,
peakuuss TOpeHHs. AHWUIUMH Kak NPEACTaBUTENIb apOMATHUYECKHMX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomyyeHue aMHHOB QIKWIMPOBAHMEM aMMHaKa U
BOCCTaHOBJIEHUEM HUTPONPOU3BOIHBIX YIIIEBOJOPOJIOB

3.17

3.18

AMUHOKHUCIOTBI M OeNnKu. AMUHOKHUCIOTHI Kak am@oOTepHble OpPraHUYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasyromue Oenku. XUMHYecKHue
CBOMCTBa OCJIKOB: THAPOJIH3, JACHATYpaIus, KaueCTBEHHbBIC (I[BETHBIC) PEaAKINH
Ha Oenku

CrpoeHne ¥ CTpPyKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MoisieKyd. OCHOBHBIE CIIOCOOBI TIOJYYEHHUS BBICOKOMOJIEKYISPHBIX
COEJMHEHUI: peakuuyu MOoJIMMEpHU3allid U NoJuKoHJeHcaruu. Kinaccudukarms
BOJIOKOH

3.19
3.20

#H#Par#H# 1 nenTudukanns opraHMuecKux coequHeHui. Permenue
SKCIIEPUMEHTAJIBHBIX 337a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB

['eHeTnueckas CBsA3b MEKy KJIACCAMU OPraHUYECKUX COCIMHEHUN
XUMHUS U KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM ku3HM. [IpaBuia Oe3zomacHOil pabOTHI C €IKUMH,
FOpIO‘II/IMI/I 1 TOKCHUYHBIMHU BCHICCTBAMU, CpCl[CTBaMI/I 6BITOBOﬁ XUMHUHN

4.2

Xumus U 310pOBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBINIJIEHHOCTA. XUMHSI W SHEPreTUKa: MPUPOJHBIN W TOMYTHBIN He(TSIHON
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)




XuMHST ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl U €ro
nocneactsus. Oxpana rugpocdepsl, mouBbl, atMochepsl, Giaopsl U (GayHbl OT

4.3 XUMHYECKOTO 3arpsi3HeHus. [IpoOiema OTXOJOB M MOOOYHBIX IMPOIYKTOB.
AJbTepHATUBHBIE HCTOYHUKU YHEPTUU
OO0mue mpencTaBieHHUs] O MPOMBIIIICHHBIX CHOCO0axX MOJYyYEHHUS XMUMHUYECKUX
BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBerHas  Merawryprus.  CTekio M CWIMKAaTHAas  MPOMBIIUIEHHOCTD.
[Ipombiunennass  opranuueckas  xumus.  Cplpp€  1a8  OpraHM4ecKoin
MIPOMBIIIIJICHHOCTH

5 HH##Par##H# Tunbl pacy€THBIX 3a]1a4

#H##Par####PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 H3BECTHOMY

5.1 KOJIMYECTBY BEILIECTBA, Macce WK 00bEMY OJHOIO U3 YUYAaCTBYIOUIMX B PEAKLIUU
BEIIECTB

5.2 #H##Par####Pacuérel TeruioBoro 3gpdekra peakuu

5.3 ###Par#H##PacuéTbl 00bEMHBIX OTHOILIEHUHN T'a30B IIPU XUMUYECKHUX PEAKIUIX

5.4 #i#Par###Pacuérel Maccel (00BEMaA, KOJTMYECTBA BEIICCTBA) MIPOIYKTOB

' peaxiuu, eciid OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MIPUMECH )

55 ###Par#t#PacuéTel MaccoBOW MM 0OBEMHOI J10JIM BBIXO/A MPOIYKTA PEaKluu
OT TEOPETHYECKH BO3MOKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIIUH,

5.6 €CJIM OJTHO M3 BEILIECTB JaHO B BUJE pacTBOpA C ONPEAEIEHHON MacCOBOM JoJel
PacTBOPEHHOTO BEILIECTBA

57 #H#Par###PacdéThl C CTIOJIb30BAaHUEM TTOHSITUH «MaccoBasi J0JIS», «MOJISIpHAS
KOHIIEHTPALIU», «PACTBOPUMOCTH
#H#Par####HaxoxneHre MoJeKyIsIpHOM (POPMYIIBI OPTaHUYECKOTO BEIIECTBA M0

5.8 €ro IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTaB, UIIU 1O

IIPOJTYKTaM CTOPaHHUs




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus/ 10 knace Epemun B.B., Ky3smenko H.E., Tepenun B.W. u ap. Xumus. 10 k1. Yrmy0o.

ypoBenb. — M.: [Ipocsemenue, 2025.
METOJANYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

MeTtoauueckue PEKOMCH AU I/IHCTI/ITyTa CTPpAaTCruu pa3BUTUSA 06paSOBaHI/I$I «Cucrema OLICHKHU

JOCTUKEHUH MJIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB OCBOCHUS YU€OHOTO MpeAMETa «XUMHUSI»,
2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET\

bu6mmoreka IJOK
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