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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero oOpa3oBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (enepalibHOM  00pazoBaTeNbHON
nporpammel cpeaHero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yueObHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHUsg HAa YpOBHE YIIyONEHHOrO H3y4eHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 xmaccoB. W3yuenuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOTO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOAUMYIO JIISl afanTalui X K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKM3HHM B COLIMYME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHS B OpraHU3alusx Mpo(ecCHOHAIBLHOrO 0o0pa3oBaHHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBomosararomuMu nosoxeHusmu PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUsl U TpeOOBaHUM K YPOBHIO
MOATOTOBKH BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCSA CIEAYIOIIUE BBINOIHAEMbBIE
MPOrpaMMOii 0 XUMUU (YHKITUH:

e uyHPOPMALMOHHO-METOIMYECKas, pealn3alus KOTOpoH obecreynBaeT MOJydYeHHe
NpPEICTaBICHUs O ILIENAX, COJEepKaHUMU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHS O0YYAIOLIUXCS CPEICTBAMHU MPEIMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast IPEyCMAaTPUBAET OIIpeJICIICHHUE:!
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepHUCTHUK; MOJXO0JI0B K
(GOpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTeIbHBIX
JOCTHXKEHUI oOydJarolmuxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
rocy/1apCTBEHHOr0 SK3aMeHa 110 XUMUHU.

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

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAECpKAHKE, 003aTEIbHOE ISl U3YUCHUS
B paMKax OTAENbHBIX MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 11aéT MpUMEPHOE pacrpe/esieHne y4eOHOTO BpeMEHHU, pEeKOMEHAYEMOT0 ISl M3Y4EeHUS
OTJEJIbHBIX TEM,;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHs Y4eOHOro Marepuana c
Y4€TOM JIOTUKH IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBA3EH;

e AT METOAMYECKYI0 HHTEPIpETAlMIO LeJlell M 3a7ad M3ydyeHus IMpeaMeTa Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO



o0miero oOpa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMBbl CPEIHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), @ TAKKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUN OOYYarOLIErocss II0 OCBOCHHMIO COJEp)KaHUs
npeaMera.

I[Io BceM Ha3BaHHBIM IO3MLMSAM B IPOrpaMMe II0 XHUMHUU IIPESyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4Y€HHEM XHMUU Ha YpPOBHE OCHOBHOro o0Iero oOpa3oBaHus. 3a
npefenamMy  YCTaHOBJIGHHOM MporpaMMod IO XHMMHUHM  00s3aTelbHOM  (MHBapHaHTHOIN)
COCTaBJIAIOLIECH cofep kaHusl yueOHOro npeaMera «XUMHUsA» OCTaéTCsi BOZMOKHOCTh BbIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO POGHIIst 00ydEeHHUS.

B cootBerctBuu ¢ koHnentyanbHbiMU mnojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriryOJIEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0ydeHus Ha
YPOBHE CpeZHero o0Iiero o0pa3oBaHUs XUMHsI Ha YpPOBHE YIiyOJEHHOIO M3y4eHUs HalpaBiieH
Ha pean3alMi0 IPEEMCTBEHHOCTH C IOCIEAYIOIIUM 3TalloM IOJIyYE€HUS XHMHUYECKOTO
o0pa3oBaHUsl B paMKaX H3Y4EHHUS CHELHAIbHbIX €CTECTBEHHO-HAyYHbIX M XUMHUYECKUX
JUCLHMIUIMH B By3aX M OpraHM3alusix cpeHero npodeccuoHaibHoro oopasosanus. B aToii cBs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OpPHUEHTHUPOBAHO IPEUMYILECTBEHHO Ha pAaCUIMPEHUE U
yriyOJIeHHEe TEOPETUYECKOW M TMPAKTHYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpeAenéHHbIi Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOTyYSHUS
XUMHYECKOTro 00pa3oBaHuUs B OpraHu3alusax npodeccunonanbHoro oopasosanus. Hapsnay ¢ atum,
B cere TpeboBaHuii ®I'OC COO k miaHUpyeMbIM pe3yiabTaTaM OCBOCHHUs (enepaabHOI
00pa3oBaTeNbHOW MPOTrpaMMbl CpeJHEro oOIIero oOpa3oBaHUs M3ydeHHE HpeaMeTa «XUMH»
OPUEHTHPOBAHO TaKXe Ha PEeIICHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBHOIO Pa3BUTUS 00yJaroIuXcs,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEUIEKTyalbHbIX YMEHUI, YMEHUH pallMOHAIN3aUU Y4eOHOTrO
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLIIMX  MEXIUCIUIUTMHAPHBIH,
HAaJIPEIMETHBIN XapaKTep.

CocraBmsitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YITyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayonéauaeie Kypceel — «Oprannueckas xumus» u «OO0Imas U HeopraHudyeckas xumusi». [Ipu
OTpe/ieNIieHuU TOJX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3ally COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30BOro u
yrIIyONnEHHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUSA» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3yuY€HHUS IMpeAMeTa. JTa CHCTeMa 3HAaHUM MOJIydaeT OMNpEeesIEHHOE TEOPETHUECKOe
JOTIONIHEHNEe,  TO03BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbIIMN  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJMHEHUH HA OCHOBE PACIIMPEHUS U YIIIYOJCHHS MPEICTABICHUA O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuonuyeckoil  cUCTEMbl ~XMMHUYECKHMX  DJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTABICHUIX O CTPOCHUM aToMa. XUMHUYECKas CBsA3b OOBSACHSETCA C
TOUYKU 3pEHHs] HEPreTMYECKUX HM3MEHEHMH Npu e€ o0pa3oBaHMM M pa3pylICHUH, a TAKKe C



TOYKM 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMNOB peaKIUil AOMOIHSIETCS
(dbopMHpoBaHHEM NPEACTABICHUN 00 IEKTPOXUMUYECKHX MPOIEcCax U JIEKTPOJIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CHOCOOHOCTH COCMHEHUH yIensieTcs 0co00e BHUMaHUeE BOmpocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakLuil.
Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (IMIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJHEHHH K o01Iel crucTeMe NpeIMEeTHBIX 3HaHUM) OKa3bIBAIOT BIUSHUE CMEXHbIE
npeaMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIACCOB XHUMHUKO-(DH3MYecKOro
npoduns 0oIbIIOe 3HAYCHHE OYyIyT UMETh 3JIEMEHThI Y4eOHOTO Marepuaia 1mo oomeil XuMHuu.
[Ipy u3yyeHum npeaMera B JaHHOM CJy4yae akLEHT OyJeT ciaenaH Ha OOLIHOCTh METO/I0B
MIO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHH U B (DU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHHS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIH3a, IPEACTABICHUS O CTPOSHUH BEIIECTB U IPYTOE.
B 10 e Bpems B cofiep:KaHuU MpeaMeTa Ui KJIacCOB XUMHUKO-OHOIOTHYECKOro mpoduis
OonbIIMI yAETBHBINA Bec OyIeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTb Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KIEeTKU KaK
OMOJIOTUYECKONH CHUCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IMpPUMEPY, TaKUe CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMINHJbI, OEJKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMSI O COCTaBE M CBOMCTBAX IpEICTAaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, IbIXaHUS, TUILEBAPEHHUS.
B muane ¢opMupoBaHUs OCHOB HAay4yHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIEHAYUHBIX
METOJIOB IIO3HAHMS U OIbITA MPAKTUYECKOTO NPUMEHEHNUS HaAyYHbIX 3HAaHUM U3y4EeHUE IIpeaMeTa
«XuMus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3SIX C y4eOHBIMU
npeaMeTaMu, BXOJSAIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HayYHbIE IPEIMETHI»,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii a3bIKk U TUTEpATYpay.
[Tpu uzyuyenun ydeOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oobmero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3ajaueid
MEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHUMHHM Kak 00JIacTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, TMPAKTUYECKON JEsITeNTbHOCTH 4YeJIOBeKa U OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE M3Y4EHUs
IpeaMeTa MpeArnoaraeT peaanu3aluio Takux Lelel, Kak:
e (QopmupoBaHUE MPEJCTABICHUNA: O MaTEPUATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U
eé BenyIeill posn B 00€CIEUeHNH YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA: B PELICHUU
npoOJeM HSKOJIOTUYECKOH, YHEPreTHYecKoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEIMIMHBI, CO3/JaHUM HOBBIX MAaTEpUAlOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTyphbl YEJIOBEKa, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHONICHHUSI K CBOEMY 3/I0POBbIO U MIPUPOJHOM CpeIe;

® OCBOCHHME CHCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE XUMHUYECKOM COCTABIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (GyHIAMEHTAJIbHBIX IOHATUN, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTAaBICHUI O CTPOEHHMU BEIIeCTBA Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0



TEPMOJUHAMMYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX HMPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMUYE€CKOM PaBHOBECHH, PACTBOpPAX M JAUCHEPCHBIX CHCTEMaX, 00 00Imux
Hay4HBIX [IPUHIUIIAX XUMUYECKOTO IIPOU3BOJCTBA;

dopmupoBaHue y OOYy4aroIIMXCs OCO3HAHHOTO IIOHUMAaHUsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKHX 3HAHUU Ui OOBACHEHHMS KJIIOYEBBIX HIEH U MpobiiemM
COBPEMEHHOM XHMUH, A OOBSCHEHUS U NPOTHO3UPOBAHUS SIBICHUH, HMEIOLIUX
€CTeCTBEHHO-HAYUYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHHUs, AaHAJIW3a W OLEHKM C IO3ULHUHA SKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J€ATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJCTBOM, HCIIOJIB30BAaHUEM U IepepaboTKON
BELIECTB;

yriayOieHue NpeaCTaBICHUM O HAy4yHBIX METOJax I103HaHUS, HEOOXOIMMBIX MJis
nproOpeTeHus] YMEHUIH OpUEHTUPOBATHCS B MUPE BELLIECTB U OOBSCHEHUS XMMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON JCIATEIBHOCTH U
IIOBCEIHEBHOM JKU3HMU.

B mnane pealiu3aliii IICPBOOYCPCAHBIX BOCIIMTATCIIbHBIX MW Pa3BUBAOIIUX (I)YHKI_II/Iﬁ

LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS NPU U3YYEHUU IpeameTa «XUMHUsS» Ha

yriy0oJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETH U 33]]a4H, KaK:

BOCIHUTAHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN MPHUPOABI, YBAXKEHUA K
nporeccy TBOpYECTBA B OOJACTH TEOPETUYECKUX M TPUKIATHBIX HMCCIECOBAaHUN B
XUMHHU, (POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU,

pa3sBUTHE MOTHBAILMM K OOYyYEHHMIO M MO3HAHHUIO, COCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYallbHBIX W TBOPYECKHUX
criocoOHocTe oOyyaromuxcs, (OPMHUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY OO0pa30BaHMIO KaK YCJIOBHUIO YCHEHIHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB pPa3yMHOTO TPHUPOAOIOIB30BAHUS, PA3BUTHUE
9KOJIOTMYECKOM  KYJNbTYypbl, IpUOOpeTeHue  ombiTa  OOIIECTBEHHO-TIOJIE3HOM
IKOJIOTHYECKON JIeATEITHHOCTH.

OO01iee 4yMCIIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4EHUS XUMHUH Ha YriayOJeHHOM YpOBHE
cpennero oOrmiero obpazosaHusi, cocrabiser 204 gacoB: B 10 xmacce — 102 gaca (3 daca B

Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEI0).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIepoAd. XUMUYECKas CBS3b B OPraHMYECKHX COCIUHECHMSIX.
Tumbl THOpUAM3aMKM aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
opranuyeckux Beuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crpoeHus opraHuuyeckux coeauHeHuid A.M. bBytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHU4YECKUX COEAUHEHUH.
Mornekynsipable U CTpYKTypHbIe (popmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUOB:
pa3BEépHyTas, COKpalll€éHHas, cKeneTHas. M3omepusa. Buabsl wu3oMepumu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U M€30MEPHBIHN 3 PeKThI).

[IpencraBienue o ki1accupuKaluy opraHndeckux BemecTs. [IoHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OPraHUYeCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX MPEACTABHTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakiuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxkanbl. ['omonorndyeckuit psia ankaHoB, oOmias Gopmysa, HOMEHKJIATypa M U30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJNEKY/ alKaHOB, SP>-THOPHIM3AINS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XHUMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMEIICHUs, N30MEpPHU3AIiH, NeTHAPUPOBAHNUS,
UMKJIW3AlMM, TUPONU3a, KpekuHra, ropeHus. llperncraBieHne o MexaHU3ME peaKIUl
PaANKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B nmpupoe. CriocoOb! MOy4eHHUsT ¥ TPUMEHEHUE ATKAHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
[UKIIOTEKCaH ) IMUKIOATKAaHOB. CIOCOOBI MONYYEeHUS U TPUMEHEHHUE [IUKI0ATKAHOB.

Ankensl. ['oMosiorudeckuii psii ankeHoB, odmias ¢popMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYN alKeHOB, SP’-THOpHIM3aIMs aTOMHBIX opOuTaneii
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpuieckas (1uc-tpaHc-) nzomepus. dusnueckue
CBOWCTBa aJKEHOB. XMMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCAUHEHUS, 3aMELICHUS B O-



MOJIOKEHUE TPH JIBOMHOM CBSI3M, MOJUMEpU3aUMM U OKucieHusA. [IpaBuio MapkoBHHMKOBA.
KavecTBeHHbBIE peakuy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYEHHUS M IPUMEHEHHE AITKCHOB.

Ankanuensl.  Knaccupukanmuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  HJIEKTPOHHOIO CTPOEHUS U XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JTUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunbl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popMmysia, HOMEHKIATYpa U U30MEpHUS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TMOpHAM3ALUs aTOMHBIX
opOuraneit yriepona. dusnmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3alluil U TPUMEpHU3alluu, OKUCIeHHs. KUcIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CroCOObBI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoaopo/sl (apeHsl). 'oMonornuyeckuit psii apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMelleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHUCOEIUHEHHUS,
OKHCIIeHHE roMoJioroB O6en3ona. IlpeacraBinenue 06 opueHTHpYIOLEM AEHCTBUM 3aMeCcTUTENeH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJUKaJOB, KapOOKCHUIBHOH, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusanust  cruposia.  CrnocoObl  MOJMy4eHHs W HPUMEHEHHE  apoOMaTUYeCKHX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHbIe ra3sl. HedTh u €€ mpoucxoxaenue. KameHHbIN
yrojib U OPOAYKThI ero mnepepadorku. CrocoObl mepepaboTKku He(THU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTalIuTUUeCKui), pugopmunr, nuponus. [IpoaykTsl nepepaboTtku HedTH, HX
NPUMEHEHHE B IPOMBIIIIIEHHOCTHU U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOPOI0B. Peakiuu 3amenieHus
raJJoreéHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIy, LHAAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO ¥  CHUPTOBOTO pacTBopa IEnouyd. BsaumopeiicTBue
JUTaJIOTEHAIIKAHOB C MarHueM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAMHEHMSIX.
Hcnonp30BaHre TajlOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TNpPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BELIECTB M HUX IPEBpAIllEHUN: H3Yy4YEHHE
¢u3nyecKuXx  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIUil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHONM WJIM MOAHOW BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJEICTBHE aleTWJIEHA C aMMHAuyHbIM pPAacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHapYyXEeHHE YyIiIepoa U BOJIOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIyuYeHUE ATHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHe C¢ Koiuiekuuamu «HedTte» u
«Yromp», ¢ oOpa3mamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIJIEBOJOPOAOB U TaJOTEHIIPOU3BOJHBIX YIIIEBOIOPOIOB.

Kucsopoacoaep:kamnue opranHudeckue coelMHeHUsI.

IIpenenbHble OfHOATOMHBIE CcHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psi, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHS.
@usnyeckue CBOMCTBA NPEIENBbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOaHBIE CBS3M MEXAY
MOJIEKYJIAMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMS, [erHJIpaTaluy,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas



peakuus Ha OJHOATOMHBIE CHUPTHI. JleWCTBHE 3TaHOIA M METaHOJAa Ha OPraHU3M YeJOBEKa.
CriocoObI mostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie dupsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX ¥ XUMUYIECKHIX
CBOMCTB.

MHoroaromusle CIMpPTHl — JTUICHIIUKOJIb M IiMuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peaklusi Ha MHOTOaTOMHbIE cupThl. IIpeacraBienue o MexaHu3sMe
peakuuii HykieouiabHOro 3aMenienus. JleiictBre Ha opranusM yenoBeka. CrocoObl MOTyYeHUs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrnocoObl MOMy4EeHUS M IpUMEHEHHe (eHoa.
®denonpopManbIeruaHas CMOJIA.

KapOoHuIbHBIE COENMHEHHS — QIBJCTHUABI M KETOHBl. JIJIEKTPOHHOE CTPOCHHUE
KapOOHHMIIBHOM rpymmbl. ['OMOJOrHYecKre psabpl albICTHAOB M KETOHOB, oOmias ¢opmyna,
U30MeEpHUs M HOMEHKJaTypa. dusnyeckue CBOWCTBAa albACTUIOB M KETOHOB. XHUMUYECKUE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruIoB,
KAaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOJydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeJielibHbIEe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHMSI MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiaTtypa. Du3MuUecKHe CBOMCTBAa OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MeXAY MOJEKyJlIaMHU KapOOHOBBIX
KHUCJIOT. XMMUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peaklus 3TepUPHUKALUHN, PEaKLUUU C
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TPOU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIOThL.. CrocoOsl
MOJIy4EeHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upsl. ['oMonorudyeckuit psia, odmias ¢popmysa, U3oMepust 1 HOMEHKJIATypa.
Du3nYeCcKne 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: THJIPOIU3 B KUCIOH U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKH HETPEISIbHBIX )KHUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MBpBUTA KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OO6mast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBofoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, Je30KCuprudo3a.
®dusnueckue CcBOWCTBA W HaxoxjaeHwe B mnpupone. dorocuHTe3. XUMHUYECKHE CBOWMCTBA
[JIIOKO3bl: pEaKIMM C YYacTUEM CHUPTOBBIX U  aiNbJAETUAHOW TIpyMN, CIMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHE TIIIOKO3bI, €€ 3HAa4YeHHWE B IKU3HEACATEIbHOCTH
opranusma. Jlucaxapuisl: caxapo3a, MajabTO3a M JIakTo3a. BoccraHaBmuparomue u
HEBOCCTAHABIUBAIOIME Aucaxapuiael. ['mapomus nucaxapuaos. HaxoxaeHuwe B mpupone u
npuMmeHeHne. [lonmcaxapuapl: Kpaxmall, INIMKOTEH M 1eiunoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeJUIoi03bl. (Pu3Nyeckue CBOMCTBA KpaxMana M ILEJUIHOJIO3BI.
XHUMHUUYECKUE CBOMCTBA KpaxMajla: TMIPOJIN3, KAUYECTBEHHAs peakuus ¢ HOAOM. XUMHUYECKUE



CBOICTBa 1EJITIOI03bI: THAPOIIN3, MOTyYeHHEe 3(PpUpoB 1emTi003bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIepUMEHTAIbHbIE METOJbl M3YyYEHHUs BELIECTB M WX IMPEBpALICHUN: pacTBOPUMOCTH
pa3MYHBIX CHHPTOB B BOJE, B3aWMOJCWCTBHE JTAHONA C HATPHUEM, OKHUCIIEHHE 3THUJIIOBOTO
cnupTra B ajbJETH] Ha pAcKaJI€HHONM MEJHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM Kajusi (BO3MOXKHO MCIOJIb30BAaHUE BUCOMATEPUATIOB), KAUECTBEHHBIC PEaKI[MU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcunom meau(ll)), peakus rmunepuna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmalia ¢ HMOJIOM, pELICHHE
AKCIIEPUMEHTABHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
pUPBD».

A30Tc0)1ep>lcaume OpPraHnvYe€CKue COCANHECHUA.

AMUHBI — OpraHWUYeCKHe TMPOW3BOJHBIC aMmMuaka. Kiaccudukamuss aMHHOB:
anudaTuyecKue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTUuHble. CTpOCHUE MOJIEKYIL,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XMMHUYECKOE CBOICTBa
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWIMPOBAHUE, B3aMMOJICHCTBUE MEPBUUYHBIX
aMHUHOB C a30TUCTOMN KHUCI0TON. CONM aJIKUIIaMMOHHS.

AHUWJIMH — IPeICTaBUTENIb AMUHOB apoMaTtuyeckoro psjaa. CtpoeHue anwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennple peaknuu Ha aHwiuH. CrocoObl TOMYYeHHS W TPUMEHEHHE amu(paTHIeCKUX
aMuHOB. [lomydyeHnue aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucinoTel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIKH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHCHHH, pPEakius TMOJUKOH/ECHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3Ha4eHHUE aMUHOKHUCIOT. CUHTE3 U THUIPOJIU3
MENTUIO0B.

benku kak mpuponHsle monumepbl. [lepBuuHasi, BTOpUYHAs W TpPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEaKkluu Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB M MX MPEBpPALICHUN: PaCTBOPEHHE
0enkoB B BOJIe, AeHATypalus OEIKOB MU HarpeBaHHUM, [IBETHBIE PEAKIMHM Ha OENKU, pelieHue
OKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOJIEpKallie OPTraHWYECKHE COCIUHCHUS» |
«Pacno3HaBaHne OPraHNYECKUX COCTUHECHUI.

BbicoKOMOJIEKYJISAPHBbIE COCAMHECHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTENE€Hb MOJMMEpU3alUu, CpeAHsss MoJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

[TonmumepubIe MaTepHabl. [TmacTmaccer (monmuATHIIEH, TTOJTUTIPOTTHJIEH,
TTOJIMBUHUJIXJIOPHUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJTMKApPOOHATHI,
noJau3TUIeHTepedTanaT). Y Tin3anuus 1 nepepadoTka riacTHKa.

DnacToMephl: HATypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHna: HaTypangbHbBIE (XJIOMOK, IMIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpPOH U JIABCaH).

[Tomumepsl  crenuanbHOrO  HazHaueHHUs (TermoH, KeBmap, SIEKTPOMPOBOISIINE
MOJIMMEPHI, OMopa3aaracMbpie MOJMMEPHI).



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

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKITUU U/WUIU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HWJIM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBS3€Hl MpH U3yd4eHUU opraHudeckoid xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUIMOTE3a, TCOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeNIecTBa, (PU3NYCCKUE BEITHYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NIbIXaHHE, OEKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOMOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeCKUi aneMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB TI0O AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOH(QUIYpallUd aTOMOB JIIEMEHTOB
NepBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux saeMeHToB [I.1.
MenneneeBa. CBs3pb NEpHOAUMYECKOTO 3akoHa U Ilepmonnyeckoll CHCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBONCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TpynnaMm u
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

XrMHYecKasi CBs3b. BUABl XMMUYECKON CBSI3M: KOBAJICHTHAS, MOHHAs, METAJIIMYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrus
U JMHaA cBsA3U. [lossspHOCTE, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHON cBA3M. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTPOEHUEM (HAa NpPUMEPE COEAMHEHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coenuHeHMsX. (CocTaB  KOMIUIEKCHOTO — MOHa:
KOMILIEKCOOOpa3oBarenb, JIUraHAbl. 3HAY€HUE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUMU.

BemecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTpOeHUs. THIbI KpHUCTaNIMYECKUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonsiTue 0 nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpeacraBienne 0 KOIOMIHBIX
pactBopax. CrocoObl BBIpaKE€HHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JOJisi BEIIECTBA B
pacTBope, MoJIspHas ~ KOHIEHTpanus. HacellleHHble UM HEHACBILIEHHBbIE  PacTBOPHI,
pactBopuMOcTb. Kpucramoruaparst.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIECTB. TpuBHAIbHBIE HA3BaHUS
OTJIEJIbHBIX NPEACTABUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHUS DHEPrUU IPU XUMHUYECKHX
peakuusx. TemoBsle 3hHEeKTh XUMUUECKUX peakuuil. TepMOXUMUUECKUE ypaBHEHUS.

CKOpOCTh XUMHUYECKOH peakiny, e€ 3aBUCUMOCTh OT Pa3IHYHbIX (akTOpoB. [ 'OMOTreHHBIE
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

OOparuMble U HeoOpaTuMble peakIuu. Xumuueckoe paBHoBecue. KoHncTanTa
XUMHYECKOTO paBHOBecHsA. DakTOphl, BIUAIOLIME HA IOJOKEHWE XMMHUYECKOTO PaBHOBECHS:
TeMIeparypa, JaBJI€HUE U KOHIIEHTpallMM BEIECTB, y4acTBYOIIMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTponuTnueckass aucconuanus. CunpHble M cnabble  37eKTposiuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHas, HEUTpalbHAas, LIENOYHasd. BomoponaHsiii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHHS M BOCCTAaHOBJIEHHS. BakHelnne OKUCIUTENN U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOTO OaslaHCca. DJIEeKTPOIN3 PacCTBOPOB M PacIljIaBOB BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIEeCTB M WX NPEBpAICHUN: pa3sioKeHHE
MEepOKCHUa BOJOpOJa B TPUCYTCTBUU KaTaIM3aTOpa, MOJENH KPUCTAIIMYECKHX PpEHIETOK,
IPOBE/IEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IMOMOUIbIO
UH/IMKAaTOPOB, U3Y4YEHUE BIMSHUS Pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuuyeckast xumusi.

ITonoxenne HemerawioB B Ilepmoandeckoil cucremMe XuMHUYeckKux 3yeMmeHtos [I.1.
MenneneeBa U OCOOCHHOCTH CTPOEHHMSI MX aToMoB. DU3NYECKHME CBOIICTBA HEMETAJUIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, ocdopa u yriaepoaa).

Bopopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUUECKHE CBOMCTBA: PEAKIMU C METaNIaMH U
HEMETaJlJIaMH, BOCCTAHOBHTEIbHBIE CBOMCTBA. [ Mapuapl. TOMINBHEIC 2JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, crnocoObl MOMy4eHUs, GU3NUYEeCKUe U XUMHYECKUE
cBolicTBa. ['amoreHoBoOpoAbl. BakHelIue KHUCIOPOACOAEpKAIIUE COCAUHEHUS TIaJIOIEHOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajloreHoB u
UX COCOUHEHUN.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprei(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMydeHHs, (U3MUYEeCKHe U XHUMHYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxxaenue B mpupoje, crnocoObl MoiaydeHUs, PU3NYECKUe U XMMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €TI0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucreMe XuMUYECKUX AIeMEHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0mue pu3ndecKkue CBONCTBA METAJLIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsarue o koppo3uun
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIICCTB U UX COSAMHEHUH.

Ob6mas xapaktepuctuka MetamoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIONydeHue, (PU3NIECKHe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue U XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia 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 eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHBIE PEAKIIMK Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 uX coeTMHECHUD», «MeTaIlIbl TJIABHBIX MOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponp xumum B obecrnieueHUM yCTOWYMBOrO pa3BUTHA yesioBeuecTBa. [loHATHE O HayuyHBIX
METO/JAaX I[O3HAHMS M METOJOJIOTMM HAay4yHOro wuccienoBanus. HayuHele mnpuHLIMIBI
OpraHU3aIli XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CITOCOOBI MOTYYEHUS BaKHEHIINX
BELIECTB (HA MpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, MeTaHoja). [IpoMblnieHHbie
CIOCOOBbI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocnueacTeus. Poib xuMun B o6ecriedeHnu 3HepreTuyeckoil 6e30MacHOCTH.

XuMus W 370pOBbe 4YelloBeKa. JlekapcTBeHHble cpencTBa. [IpaBuia Hcmosnb30BaHMA
JIEKapCTBEHHBIX MpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
MUILEBOH Oe30MacHOCTH.

Kocmernueckne u mapgromepHele cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B TIOBCEIHEBHOMN )KU3HHU.

XVMHS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHs B cebCKOM X03siiicTBe. Opranndeckue 1 MUHEpaIbHbIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, Kepamuka. Matepuaisl
JUISL 37IEKTPOHUKU. HaHOTEeXHOIOTHH.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemiecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce i 00bEMY OIHOTO U3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BElIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkluHu, €cly OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C
ONpeAEcNEHHON MacCOBOM JOJE€ PAacTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJSPHOU
KOHIIEHTPAllUM BEILECTBA B PAcTBOPE, OJIM BBIXOAA MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydeHUH OOIIel M HEOPraHUYEeCKOM XUMUU B
11 xmacce ocymIecTBIsCTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHATHH, IPUHATHIX B OTAEIbHBIX IPEIMETAX ECTECTBEHHO-HAYYHOI'O IUKIIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4HbIH (akT, THUIIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKHH ypOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIJIEBOJIbI, HYKICUHOBBIE KHCIIOTHI, (DEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBECTCTBHUU C CHUCTCMHO-ACATCIbHOCTHBIM IIOAXOIOM B CprKType JIMYHOCTHBIX
pEe3yIbTAaTOB OCBOEHHUs TIpeaMeTra «XUMHUsS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs
BBIACIICHBI CIICAYIOINHUE COCTABIAIOMIUE: OCO3HAHUEC O6y‘IaIOH_[I/IMI/IC${ pOCCHﬁCKOﬁ ran(ﬂaHCKOﬁ
HICHTUYHOCTHU; T'OTOBHOCTH K CaMOpPAa3BUTHUIO, CaMOCTOATCIBHOCTH W CaMOOIIPCACIICHUIO,
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOACTBOBATLCS IMPUHATBIMU B O6H.I€CTB€ [npaByujIaMid WM HOPMaMH ITIOBCACHHUA, HAINYIUC
IMpaBOCO3HAHMUA, IKOJIOTUUECKON KYJbTYPBHI; CHOCO6HOCTB CTaBUTh LCJIU U CTPOUTH KU3HCHHLBIC
I1IJIaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOpMUPOBAHHOCTH
OIIBITA O3HABATEIHPHOU U HpaKTquCKOﬁ ACATCIIBHOCTHU o6yqa}0umxc;1 B IIpoLecCCe pCalin3alinu
O6paSOBaTeJIBHOI>'I JACATCIIBHOCTHU.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
O6paSOBaTeJIBHOI>'I JACATCIIBHOCTH, B TOM YHMCJIC B 4HaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUusA O6y‘IaIOIJ_[I/IMI/IC}I CBOHUX KOHCTUTYIHOHHBIX IIpaB U 065138.HHOCTCI‘/’I, YBAXKCHUS K
3aKOHY U IIPAaBOIIOPAAKY;

HpeI[CTaBJ'IeHI/IH 0 COoIHaJIbHBIX HOpMaX n HpaBI/IJ'IaX MCKIIMYHOCTHBIX OTHOIHGHI/II71 B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘Ie6HBIX IIPOCKTOB,
peHICHUA yqe6HBIX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IEHHOCTHOTO OTHONIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEAUI0 OTEHYECTBEHHOM
XUMHH;

YBOXEHHUSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M TMPAKTUYECKOTO MPHIOKEHUS
XHMHH, OCO3HAHHS TOTO, YTO JAHHbIE HAayKH €CTh Pe3yJabTaT MJIUTEIbHBIX HAOIIOJICHHM,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSHHOTO TPY/la YIEHBIX U MPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHan3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIGHMBATh CUTYalldd, CBSI3aHHBIE C XWMHUYECKHUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PENICHUS, OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE ITOBEICHUE W IMOCTYIKM CBOUX TOBAPUILEH C MO3ULMUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:



MOHUMAaHUS IIEHHOCTeH 370pOBOTO W 0€30MacHOro o0pa3a XKU3HH, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOILICHHUA K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMY )41 HCI/IXI/I‘-IGCKOMy 3[[OpOBBIO;

coOIOACHMS TPaBUJI 0E30MacCHOTO OOpAaIEHUs] ¢ BEIIECTBAMH B OBITY, MMOBCEIHEBHOMU
JKU3HH, B TPYIOBOH JICATSIBHOCTH;

MOHMMAHUS IIEHHOCTH TIPAaBWJI HWHAMBHAYAJIBHOTO M KOJUICKTMBHOI'O 0OE30IMacHOI0
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aKOToJIs,
HapKOTHUKOB, KYPCHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKATHBHOM KOMITIETEHTHOCTH B  Y4eOHO-HCCJICIOBATCIIBCKOW  JICATSIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPYECKOM U APYTrUX BUAAX JIEATCILHOCTH;

YCTaHOBKI/I Ha AaKTHUBHOC yT-IaCTI/Ie B peIHeHI/II/I HpaKTI/I‘-IGCKI/IX 3a1a4 COHI/IaJII)HOfI
HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQECCHi Pa3IMYHOTO POJia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHS IIPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIWBUIAYAIBHOW TPAECKTOPHUH OOpa3OBaHMS,
Oyayuied mpodeccuu U peain3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTpeOHOCTEl 00IIIeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLIEHUsI K MPUPOJE KaK MCTOUYHUKY CYIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMsI HEOOXOIMMOCTH HCIOJIb30BAHUS TOCTHKEHUN XUMHHU /ISl peIlIEHHs] BOIPOCOB
PaLMOHATILHOTO MPUPOA0NOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEHCTBUN U NPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJIbTYpPhI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKATUBHON M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33pEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE IPHUPOABI M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peLIeHUH TPOOIIEM COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHalbHOM
KYJIBTYpPBI, B pEIICHUH II100aTbHBIX TPOOIEM YCTOMUUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBO,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHN! YCIIOBHM YCIIEIIHOrO TPyla U SKOJIOTMYECKH KOM(POPTHOM KMU3HU KaKJOr0 4iIeHa
00111eCTBA;



€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTH METOJNOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS /IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayUHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K O3HAHUIO, UCCIIEN0BATENbCKON JEATEIIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasyiMyHbIX cdepax npodeccunoHaTIbHON
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEeHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatoipe (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCs  HMCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHBIMI/I nu pel"y.]'ISITI/IBHBIMI/I HeﬁCTBHﬂMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeaAcIATh LEIW ACATCIIBHOCTH, 3aJaBas IIapaMETpbl W KPHUTCPUHU HUX JOCTHUKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJI30BAaTh IIpU OCBOCHHUU 3HaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA: BbBIACIATH
XapaKTEPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIIOJIb30BaTh
COOTBETCTBYIOIINEC MOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u ﬂBHCHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(UKAIINK BEIIECCTB M XUMHYECKUX PEAKIIHA;

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SIBJICHUSMU,

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTHBHBIC, JIEIyKTHBHbIE, IO aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOAbI 1 3aKJIITOUYCHMU,



IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMynia, YypaBHEHHE XHMHYECKOM peakuud — TpU pPeleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a1ad, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIEC NPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUUECKUX PEAKIINI;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIBHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMyrupoBaTh O0O0OOMICHHS W BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEe0BAaTEIbCKOM M IPOEKTHOM JEsITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOAOB PpEIICHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IWYHBIX BHIOB H (OPM TPENCTABICHUS, KPUTHYECCKU
OILIEHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoOChl M TNPUMEHATh pa3IMYHbIE METOJbl NPH IOHCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3a71ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KA4eCTBE CpEACTBA TPU paboOTe € XHUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI B XOJI€ JUAJIOTa W/WUIH TUCKYCCHH,
BBICKA3bIBATH nacu, q)OpMYHI/IpOBaTB CBOU HpeI[JIO)KeHI/ISI OTHOCUTCJIBHO BBITIOJTHCHUSL
MPEJI0KEHHOM 3a/1a4uu;

BBICTYIIaTh C IPE3EHTALMEl PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,



peanu3anuu y4eOHOro MpoekTa, U (OpMYIHpPOBaTH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIICIOBAaHM ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE NeiCTBUS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss € eI U 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAMMOCTU KOPPEKTHPOBATh
npeylaraéMplii alrOpUTM JIEHCTBUH NPU BBIOJHEHUH Y4YEOHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMHUYECKUX PEAKIUAX;

OCYHICCTBJIATD CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOadHaIn3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeamerHbie pe3ysbTaThl OCBOCHHUS MPOrPaAMMBI 10 XMMHUHU Ha yriIyOJEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE U1 y4eOHOTrOo mpeaMera
«XUMHUS» HaydyHbIE€ 3HAHUS, YMEHHUS U CIHOCOOBI JIEHCTBUM 110 OCBOEHMIO, MHTEPIpPETALUU U
peoOpa30BaHUI0 3HAHHMA, BUBI ICATCILHOCTH 110 TOJTYYCHUIO HOBOTO 3HAHUS U MPUMECHECHUIO
3HAHUI B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TaKXKe B PEaJIbHBIX JKU3HEHHBIX CUTYAIUSX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XUMHUHU NMPEAMCTHBIC PC3YJIbTAThbl IMPEACTABIICHBLI I1O
rojaM U3y4eHus.

10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTE€ M 3HAYCHUH OPraHMYeCKOW XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00ECIIeUeHUN YCTONYMBOIO pa3BUTHsI YETIOBEUECTBA B
pelIeHrur MPoOIeM IKOIOTUYECKOM, IHEPreTUYeCKOW M TMHUIIEBONH O0€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPHATIOB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECICUECHUU
palMoOHATIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHATUS — XHUMHYCCKHH DJJI€MEHT, aTroM, SAApO M 3JEKTpOHHAs o0ojo4yka aroma, s-, pP-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJla, BaJCHTHOCTh, JJEKTPOOTPHUIATENHLHOCTh, CTENEHb OKUCICHHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISAPHBIA O0O0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIMOHATBHAS TPYIA, PaJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTphyYecKas, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUN Ppsii, TOMOJIOTH, YIIEBOAOPOIbI, KHUCIOPOA- U a30TCOAEpKaIIUe
OpraHUYECKUE COCJAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIC
COCTMHECHUS; TCOPUH, 3aKOHBI (mepuogudeckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
opranndeckux BeniectB A. M. bBytiepoBa, 3aKOH COXpaHEHMSI MAacCChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALECHUS OSHEPrUM NPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
OPUYMHHOCTH U CHCTEMHOCTH XHMHYECKHMX SBJICHHM; TMpeACTaBIeHUS O MeXaHH3Max
XUMHYECKHX peaklUuid, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX



MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTrr, opuentanTsl | u Il pona); dakromormueckue CBEICHHS O CBONCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAy4YHbIX MPUHIUNAX XHUMHYECKOTO
MIPOU3BOJICTBA (Ha MPUMeEpE MPOU3BOACTBA METAaHOJIA, IePepadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHUIA: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBATD
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIE IMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHUX COECTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHU:

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTABJICHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHM4YECKUX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid U  PpacKpplBaTb HUX  CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUil MOCPEICTBOM COCTaBIIEHUS JIIEKTPOHHOTO
OajaHca 3THX pEaKIUW, peakuii HOHHOTO OOMEHa MyTEM COCTaBIEHUS UX IOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJIEIM MOJEKYJI OpPraHMYeCKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKIX
BEIIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u nmpuBoauTh TpUBHANBHBIE HAa3BAHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITHUJIEH, alleTWJIEH, TOJIyod,
[JIMLEPUH, STUJICHIINKONIb, (eHosn, QopManbaeru, aneTaablJeru], areToH, MypaBbUHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEHMHOBAs, MaJbMHTUHOBAs KHCJIOTHI, TJIMIUH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUIL, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUX (KOBaJEHTHAasl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa ans 0oObsiCHEHHs 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QU3NYECKHE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINEH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, aJIKaJMEHOB, AJKHHOB, apOMAaTUYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXAY HHMH YPaBHEHHSMH COOTBETCTBYIOIINX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT,;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIaTh Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEaKLUHOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHWH OT KpaTHOCTU M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BIIMSIHHS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
MIPOIYKTOB TIepepabOTKH;

c(OpMUPOBAHHOCTh BJAJICHHUA CHCTEMOM 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;



COPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpallMd  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3alMIO, BbISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIAMU U
IPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IPEAMETOB Ui 0o0Jiee OCO3HAaHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpraHMYECKON XUMHUHU IJis1 OOBSCHEHUS U IPOTHO3UPOBAHUS SBICHUM, HMEIOLUIUX €CTECTBEHHO-
HAaY4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PAcy€Thl MO XUMHUYECKMM (opMmysraM U
YPaBHEHHUSIM XUMHUYECKUX PEaKIUi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BELIECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOW O0€30IMacHOCTH IOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOM JEATEIBHOCTH
4eJ0BEKa, CBA3AHHOM C mepepabOTKON BEIIECTB, HCIOJIb30BATH IOJYYEHHbIC 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIeHUH MPOoOIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yYEHUE CBOMCTB OPraHMYECKUX BEILECTB, KAUECTBEHHbIE pEeaKLUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OpPraHUYECKHX BEILECTB,
pellleHHe OSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BellecCTBaMU M JJaOOpaTOpPHBIM
o0opyznoBaHueM, (QOpMyJIUPOBATh LENIb HCCIENOBaHUS, MPEACTABIATh B pa3iIndyHON ¢opme
pE3yJIbTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOirofaTh IMpaBWila HKOJIOTUYECKU II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESTEIbHOCTH B IIEJIIX COXPAHEHUS CBOEro 370pOBbs, OKpYXKarolled HpUpPOIHON cpenbl u
JOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOI'O JEWCTBHUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHUS  OpraHMYecKUX  BEUIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLICHHUS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYHIECTBIATH IleJICHANpPaBICHHBIA IMOUCK XMMHUYECKOMH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4eil.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHD»
OTpaXkaroT:

c(OPMHPOBAHHOCTb NPEJCTABICHUH: O MaTEpPUAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U IMIO3HABACMOCTH SIBJICHUU IPUPOABI, O MECTE€ U 3HAYCHUU XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIEYeHNH YCTOWYMBOTO PAa3BHUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOM,
SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B PAa3sBUTHM MEAMLMHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  DHEprMM, B  OO0ECIEYEHHWH  PAIMOHAIBHOIO



IPUPOONOIL30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMAa, U30TOIIbl, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOuWTasNel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBaJECHTHAas, WOHHAs, MeETaJUIMYecKas, BOJOPO/IHAsA),
KPUCTAJIJIMYECKAs PEINETKA, XUMHUYECKas PEAKUUs, PacTBOP, HJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMsA, CTEICHb JHUCCOLMALMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUUYECKON PEaKIuH, CKOPOCTh XUMHUECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
quccounuanuy, nepuoaudeckuii 3akon [[.M. MenzneneeBa, 3aKk0OH COXpaHEHHUS MaccChl BEILECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHHU IIPU XMMHUYECKHUX PEaKLUsAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH,
MHPOBO33PEHUYECKHME 3HAHUsA, JIEKAIIUE B OCHOBE IIOHUMAHUs NPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKHUX SIBICHHUI; COBPEMCHHBIE NPEICTABICHHUA O CTPOCHMM BEIECTBA HA aTOMHOM,
VMOHHO-MOJIEKYJIIPHOM M  HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXaHU3Max
XUMUYECKUX PEaKUUW, TEPMOAMHAMHYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUs, O XHMHYECKOM DAaBHOBECHUH, pacTBOpaXx U  JHUCIEPCHBIX  CUCTEMAax;
(akToJIOrMUeCKUe CBEJCHHsI O CBOWCTBAX, COCTaBe, MOJIyYeHUH U 0€3011aCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIe MPU3HAKU NOHATHUN, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUS MCIIOJIb30BaTh XMMHMUECKYI) CHUMBOJHUKY JUIsl COCTABIICHUS
dbopMyn BEIIECTB MW ypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX BEILECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh M CTENIEHb OKUCIIEHUS! XUMUYECKHX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON peIéTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEAKLUU IO PA3NIMYHBIM INPU3HAKAM (UUCILYy M COCTAaBY pEarupyroliux
BEIIECTB, TEIUIOBOMY O3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpyrHe); CaMOCTOSITENIbHO BbIOMpAaTh OCHOBaHUS U
KpUTEPUU JJIs KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pPAacCKphIBaTh CMBICH Tepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos Ilepuommueckon cucremst JI.M.
MeneneeBa, UCIIOIB3Ysl MOHATHUS «IHEPIETUYECKUE YPOBHU», «OHEPrE€TUYECKUE IONYPOBHU,
«s-, p-, d-atoMHBIe OpOWTaNN», «OCHOBHOE W BO30YKAEHHOEC HJHEPreTHUCCKUE COCTOSHHS



aToMa»; OODBICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEQMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. . MenaeneeBa, BaJ€HTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHUMW: XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXIATh CYIIECTBOBAHUE I€HETUYECKON CBSI3U
MEX/ly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPeCTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OajaHca 3TUX PEeakluil; peakiuuil HOHHOTO
oOMeHa INyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THIIPOJIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe THUAPOKCOKOMIUIEKCOB IUHKA H
ATIOMHUHMS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ yd4€TOM MX DHEPreTMYECKMX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpOCTU
XUMHYECKON PEaKIHU B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKKE XapaKTep CMEHICHUS
XUMHYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIINH, JICKAIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, OOILIMe Hay4HbIE MPUHIUIIBI
XUMHYECKMX HPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUST HEOPraHWYECKUX BEILECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTb BJIA/ICHUS] CUCTEMON 3HaHUI 0 METOJaxX HAyYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpEeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHMsI NPUMEHATb 3THU 3HAHUS NpU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SIBICHHH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJICTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH PacuU€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTpAIU»; Macchl BELIECTBA WM 00bEMA rasza
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOIO M3 YUYAaCTBYIOIIMX B PEAKINU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnu; 3Ha4YeHNs1 BOJOPOJHOIO MMOKa3aTeNsi pacCTBOPOB KHCIOT
U IIenoYeil ¢ M3BECTHOM CTEMEHbBIO TUCCOLMALMHU; MacChl (00bEMa, KOJUYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOM J10Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIX0/Ia MPOYKTA PEaKLUU; O0bEMHBIX OTHOIIECHHI! ra3oB;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BELIECTB C ITOMOIIBK MHIUKATOPOB,
U3y4eHHE BIUSHHUS pPa3lWYHbIX (PAaKTOPOB HAa CKOPOCTh XHMHYECKOW pEaKLUH, pelieHHe
AKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TemaMm «Metamib» U «HemeTamnsl») ¢ cOONOAeHUEM TPaBHI
Oe3omacHOTO OOpalieHuss ¢ BEIIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH
1elb HWCCIENOBaHUS, TMpPEACTaBIsATh B pa3iuyHOW (opme pe3yabTaThl AKCIEPHUMEHTA,
AQHAIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIONATH MpaBUia MOJTH30BAHHUSI XUMUYECKOU MOCYIOU U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU



[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOTMUYECKH I[eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYKarollle NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OMaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMAallMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W yd4eOHO-HAYy4Hasl JUTEpaTypa, CpelacTBa
MaccoBoil uHGpopMmanuu, WHTEepHET U [Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIEHHON y4eOHOI
3a/1auen.
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5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menneneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Pa3zgen 3. XumMus u :KH3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Beogusiii unctpykrax "[Ipasuna OT u Th B
KaOMHeTe XUMHUH"

IToBTOpEHME BOIIPOCOB Kypca XUMHUHA OCHOBHOU
mKoJbl. OCHOBHBIE 3aKOHBI XUMUH

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

[ToBTOpEHME BOMIPOCOB Kypca OCHOBHOM
IKoJbl. BaxkHelme Kiaccbl HEOPraHUYECKUX
COeIUHEHUN

[ToBTOpEHUE BOMIPOCOB Kypca OCHOBHOM
LIKOJIbI. Pemenue pacy€THBIX 3a1a4 Ha
N30BITOK U HELOCTATOK

[IpenMer 1 3HaUEHUE OPTAaHUYECKON XUMUH,
MPEJICTABJICHUE O MHOT000pa3uu OPraHuIeCKUX
COEIMHEHUN

DIIEKTPOHHOE CTPOECHUE aTOMa yIiiepoia

(ocHOBHOE M BO30YKJIEHHOE COCTOSHUS).
BaneHTHBIE BOBMOXXHOCTH aTOMa yTiiepoia

XuMHUecKas CBSI3b B OpraHn4eCKUux
coeMHEeHMsIX. MeXaHU3Mbl 00pa30BaHuUs
KOBAJIGHTHOM CBSI3U, CITIOCOOBI pa3phiBa CBSI3CH

Teopust CTpoeHUs OPraHUYECKUX COEAUHEHUN
A. M. bytnepoBa

Buner nzomepun: cTpykTypHas,
NPOCTPAHCTBEHHAS. DJIEKTPOHHBIE dPPEKTH B
MOJIEKYJIaX OPTaHUYECKUX COeTHHEHUIN

10

[Ipencrasienne o knaccupukanuu




OpraHNYCCKUX BCUIICCTB

OCHOBEBI HOMCHKJIATYPbl OPraHn4€CKuX

11 .
COCIMHEHUH

12 Knaccudukanus peakuuii B opraHuuecKon
XUMUHU

13 CucremaTtuszanus 1 00001IeHNE 3HAHUH 10
TeMe
AJKaHbI: TOMOJIOTHYECKHH s, 001Ias

14 (hopmyna, HOMEHKIIATypa U H30Mepus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

15 ®uznveckre 1 XUMUYeCKHe CBOMCTBA alKaHOB

16 Haxoxnenune ankanoB B npupoze. Crioco0st
MOJTY4EHUS ¥ IPUMECHEHHE aJIKaHOB
Hukmoankansr: obmas Gpopmyna,

17 HOMEHKJIaTypa U H30Mepusi, 0COOCHHOCTH
CTPOEHUS U XUMHUUYECKUX CBOICTB, CIIOCOOBI
MOJTYYEHUS ¥ IPUMEHEHHE
AJIKEHBI: TOMOJIOTHYECKHH Psijl, 00IIas

18 (hopmya, HOMEHKIIATypa, JJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHE MOJICKYIL.
CTpyKTypHasi ¥ IUC-TPAaHC-U30MEPHSI ATKECHOB

19 Du3nUecKre U XUMUYECKUE CBOMCTBA AJIKEHOB.
IIpaBuno MapkoBHHKOBA

20 XHUMHYECKHE CBONCTBA aJIKEHOB

21 CriocoObl MOTy4eHUs ¥ IPUMEHEHHE AJIKEHOB

99 [pakTnyeckast padota Ne 1 o Teme
"Ilomyuenue 3THUIIeHA U U3YyYEHHUE €T0 CBOUCTB"

93 AJKaJIMeHbI: CONPSHKEHHBIE, N30JIUPOBAHHEIE,

KyMmyJinpoBaHHble. OcoOeHHOCTH




QJICKTPOHHOT'O CTPOCHUS

XuMHUYecKue CBOMCTBA COHpSDKéHHBIX JHUCHOB.

24 CriocoObI oTy4eHUs ¥ TPUMEHEHHE
AJIKaJUEeHOB
AJKWHBI: TOMOJIOTHIECKUH psifl, 001Ias

o5 (hopmyna, HOMEHKIIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYIL,
(hu3UIEeCKHe CBOMCTBA

26 XUMHYeCKHe CBOICTBA aTKHHOB

27 KauecTBeHHbIe peakIy Ha TPOMHYIO CBSI3b

28 Crioco0sI TTONTy4YeHHsI ¥ IPUMEHEHHNE aJKHHOB

29 CucremaTuszanus 1 00001IeHIe 3HAHUHA 1O
TeMe
ApEeHBI: TOMOJIOTMYECKUH psijI, 001Ias

30 (hopmyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI OeH30I1a
U TollyoJia, ux (usndeckne cBoiicTa

31 XUMHUUYECKHE CBOMCTBA apEHOB: PEAKIIUU
3aMeIIeHUs
XUMHUYECKHE CBOWCTBA apPEHOB: PEAKILIUH

32 NPUCOEANHEHHSI, OKUCIIEHHE TOMOJIOTOB
OeH3ouia

33 OCOOCHHOCTH XUMHYECKUX CBOWCTB CTUPOJIA

34 CriocoObl OTy4eHUs 1 IPUMEHEHHE apEHOB

35 ['eneTnueckast CBSA3b MEXKAY Pa3InUHBIMU
KJIaccaMH yTJIeBOJIOPOJIOB

36 Cucrematu3anus 1 00001IeHIe 3HAHWIA TI0
TeMe

37 [pupoansiii ra3. [lonyTHble HeQTIHBIE ra3bl




38

KamenHbIi1 yrosb U IpoTyKTHI €T0
nepepaboTKu

39

40

Hed b u ciocoOs! e€ mepepaboTKy.
[IpumeneHre TpoayKTOB repepaboTku HedTH

TI'eneTnueckas CBsI3b MEXAY pa3IMYHbIMU
KJlacCaMH YTJI€BOAOPOAOB

41

42

43

44

FaﬂOFCHOHpOI/ISBOHHHC YrjiieBoagopoaoB:
OJICKTPOHHOC CTPOCHHUE; pCaKIINU 3aMCICHUA
raJJorcHa

HelicTBre 1ienoyeil Ha raloreHnpou3BOJHBIE.
B3aumoneiicTBrUe TUranoreHajJKaHoB C
MarfaveM U [IHHKOM

Cucrematusanus 1 0000IIeHIe 3HAHUH 110
pazaeny "YrieBogopoasr"

KontponbHas pabota o Teme
"YraeBoxopos!”

45

IIpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHH psAf, oOmmas ¢popmyia,
CTpOEHHE MOJIEKYJI, U30MEpHs, HOMEHKIIATYpa,
Kkjaccupukanys, Gu3nIecKkue CBOHCTBa

46

47

XUMHUYECKHe CBOMCTBA MpeaACIbHBIX
OAHOATOMHBIX CITMPTOB

CnocoObl MOJIy4YCHUA U IPUMCHCHUC
OOHOATOMHBIX CITMPTOB

48

49

[IpocTeie 3¢upbl: HOMEHKIIATYpa U U30MEPHS,
0COOCHHOCTH (PU3MUYECKUX U XUMUIECKHIX
CBOMCTB

MHOI‘O&TOMHI)IC CHHpTLI: STUJICHIJIMKOJIb N
FJII/IIIepI/IH, nux (I)I/ISI/IT-ICCKI/IG U XUMHUYCCKHUEC
CBOIiCTBa




CriocoObI oTy4eHUs ¥ TPUMEHEHHE

S0 MHOTOaTOMHBIX CIIUPTOB

51 ®DeHOoI: CTPOCHHUE MOJICKYJIBI, (PU3NUECKHIE
cBoticTBa. TOKCHYIHOCTH (heHoIIa

52 XuMu4eckre cBoicTBa (heHoa

53 CriocoObl oTy4eHus ¥ IpUMeHeHHe (eHona
[Ipaktryeckas padota Ne 2. Pemenue

54 9KCTIEPUMEHTATBHBIX 3a11a4 1Mo TeMe "CIUpTH |
tdenomsr"

55 Cucrematu3anus 1 00001IeHIe 3HAHUI IO
TeMe
AJNBJICTUABI U KETOHBI: 3JIEKTPOHHOE CTPOCHHE

56 KapOOHUIIBHOW TPYIIIBI; TOMOJIOTHUECKHUE
psnbl, ob1as hopMyiia, H30MEpHS U
HOMEHKIIaTypa

57 ATbIeTUIbl ¥ KETOHBI: (PM3UYECKHE CBOWCTBA;
peaKnuu NprucoeIMHEHUS

58 Peakiun okucneHns 1 Ka4eCTBEHHbIE PEaKLIUU
AJBJICTUJIOB U KETOHOB

59 CriocoObI MOJTyYeHHUsI ajTbJICTHI0OB U KETOHOB

60 OHOOCHOBHBIE NpeIeNIbHbIE KApOOHOBBIE
KHCJIOTBL, 0COOEHHOCTH CTPOEHHS UX MOJIEKYJI

61 W3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, X (PU3NUECKHE CBOUCTBA

62 XHUMHUYECKHE CBOMCTBA NPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

63 Oco0EeHHOCTH CBOMCTB MYPaBbUHOM KHCIIOTHI.
MHoroo6pasue KapOOHOBBIX KHCIOT

64 OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX 1

apoOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,




T I/I):[pOKCI/IKap6OHOBI)IX KHUCJIOT. HpCHCTaBI/ITCHI/I
BBICIIHUX Kap60HOBI)IX KHCJIOT

65 IToHsATHE O TPON3BOAHBIX KAPOOHOBBIX KUCIIOT
66 Crioco0sI TONyYeHHsI ¥ IPUMEHEHHE
KapOOHOBBIX KHCIIOT
67 CroxHbIe A(UPHI: TOMOJIOTHYESCKUH Psij,
o0miast popmyia, U30MepHsi 1 HOMEHKIIATypa
68 ®dusnveckre U XUMUYECKIE CBOMCTBA CII0KHBIX
a¢upoB
IIpakTudeckas padora Ne 3. Permenne
69 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME
"Kap6onosbie kucioTsl. CiioxxHbIe d3GUpH"
20 Kupsl: ctpoenne, pu3ndeckne U XUMHUIECKHE
CBOICcTBa (THAPONH3)
Oco0eHHOCTH CBOWCTB JKHPOB, COAEPIKAIINX
71 OCTaTKH HENpPEeJeNbHBIX JKUPHBIX KHCIIOT.
’Kups1 B npupojie
Mpi1a Kak COIU BBICHIMX KapOOHOBBIX KUCIIOT,
72 nx Moroluee nercraue. [loustue o
CHHTETHYECKUX Moromux cpenctrax (CMC)
73 I'eHeTn4veckas CBs3b YIJICBOIOPOIOB U
KHCIIOPOJICOJIEPKAIINX OPTaHMIECKUX BEIIECTB
74 I'enerndeckas cBsi3b YIIIEBOJIOPOAOB U
KHCJIOPOJICOICPKAIIUX OPraHMYECKUX BELICCTB
75 CucremaTu3aiiyst 1 0000IICeHUE 3HAHUH 110
TeMe
OO6mras xapaKTepUCTHKA YTIICBOIOB U
76 KJIACCU(UKAIIHSI YTICBOJIOB (MOHO-, - U
MOJINCaXapH/IbI)
77 Mownocaxapupl: (pu3HUeCKrue CBOWCTBA U




HaxX0XICHUC B IPHUPOJLC

78 XuMHUECKHE CBOMCTBA MOHOCAXapHUIOB

79 IIpuMeHeHue IIIIOKO3bI, €€ 3HaUCHUE B
KHU3HEICATEIBHOCTH OpPraHNu3Ma
Jucaxapusl: caxapo3a, MalbTo3a H JIAKT03a.

80 Haxosxnenue B mpupoze U puMeHeHne
JCaxapyuioB
[lonmucaxapunsl: CTpoOEHHE MaKpPOMOJIEKYIL,

81 (hr3uuecKre U XMMHYECKUE CBOHCTBA,
NpUMEHEHUE

82 [TonsiTHe 00 HCKYCCTBEHHBIX BOJIOKHAX

83 CucremaTu3anus 1 006001IeHIe 3HAHUIA IO
pazneny
KonTponbHas paborta mmo teme

84 "Kucnopoconepkariue opraHndeckue
coeMHEeHMs"
AMHHBI: KJTaCCU(HKAIHS, CTPOCHHE MOJICKYIT,

85 o0mmas popmyia, n3oMepus, HOMEHKJIATypa H
(uznveckue cBoiicTBa

86 XUMHUECKHE CBOWCTBA ATM(paTHICCKUX aMUHOB

87 AHWINMH: CTpOCHHE aHWINHA, 0COOCHHOCTH
XMMHYECKHX CBOMCTB aHWIIMHA

88 Cnoco0bI OTyYeHUs ¥ IPUMEHEHHE
anudaTUIecKuX aMHUHOB
AMUWHOKHCIIOTBI: HOMEHKJIATYpa U H30MEpHs,

89 ¢usnueckue cBoiicta. OTAENbHBIE
NPEICTABUTEIH (.-AMHHOKHUCIIOT
XUMHUUYECKHE CBOWCTBA AaMHUHOKHUCIIOT, HX

90 OHMOJIOTUYECKOe 3HAUEHHE AMUHOKHCIIOT.

Cunres u TUAPOJIN3 NICUTUA0B




91

Benku Kak MPUPOIHBIE TOJTUMEPBI; CTPYKTYPBI
0OeNKOB

92

93

XHUMHAYECKHE CBOICTBA OEIKOB

A3oTcozepKallue reTepoIMKINIECKUe
coeauHeHus. HykjIenHOBBIE KUCIOTHI: COCTAB,
CTpOCHHUE U OHOJIOTHYECKAst POJTb

94

[Ipaktryeckas padota Ne 4. Pemienue
9KCHEPUMEHTANIBHBIX 3371a4 110 TeME
"A3oTcoaepxKaliue opraHudecKue
coeMHEeHMs"

95

IIpakTudeckas padora Ne 5. Permenne
AKCIIEPUMEHTAIBHBIX 3a7ad IO TeMe
"Pacnio3HaBaHue OpraHMueCKUX COeTUHEHUN"

96

KontponbHas pabota o Teme
"A30TCcoaepKauue OpraHnuecKue
coeTuHeHHs"

97

OCHOBHBIE TOHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI 1 METObI
WX CHHTE3a —IIOJIMMEPH3aIIHs 1
MMOJIMKOHICHCAIHS

98

99

100

101

[TnactMaccel. YTuiauzaius u nepepadboTka
TUTACTHKA

OnacTOMEpBI: HaTypaJIbHbBI CHHTETHYECKUE
Kayuyyku. Pe3una

BonokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTHYeckue. [lonmmeps! criennatsHOTO
Ha3HAYCHUS

[Ipaktnyeckas padota Ne 6. Pemenue
IKCIEPUMEHTAIILHBIX 33]1ad 110 TeMe
"Pacro3HaBaHue Mm1acTMacc 1 BOJIOKOH"




O06o00uieHne 1 cucTeMaTu3alus U3y4YeHHOTO
102 Marepuaia no Teme "BbICOKOMONEKysIpHbIE 1
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThbI padoThsI pecypen
1 Atom. CocTaB aTOMHBIX sitep. XUMHICCKII 1
31eMeHT. M30TombI
2 CrpoeHue 3JeKTPOHHBIX 000J04YEK aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Knaccudukanms XuMHUUecKiX 3JI€MEHTOB (S-, -, 1
d-, f-amemenThI)
4 Pacripenenenune 3meKTPOHOB 110 ATOMHBIM 1
opouransim
5 DNeKTpOHHBIE KOH(PUTYpAIUU aTOMOB 3JIEMEHTOB 1
B OCHOBHOM U BO30YXIEHHOM COCTOSTHUH
5 DNeKTpOHHBIE KOHPUTYpAI HOHOB. 1
DNEKTPOOTPHUIIATEITHHOCTh
Ilepuoanueckuii 3axkoH u [lepuoaunueckas
7 cucTteMa XuMudeckux aeMentos 1. U. 1
Menneneena, CBsI3b C COBPEMEHHOU TeopUen
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
8 XUMHUYECKUX 3JICMEHTOB U 00pa3yeMbIX UMH 1
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoam
9 Cucrematusanus 1 0000IIeHrEe 3HAHUH 110 TeMe 1
Buapsl xumuueckoit cBsizu. MexaHu3Mbl
10 00pa3oBaHusi KOBAJIEHTHOM CBsi3U. BogopoaHast 1

CBsI3b. MEXXMOJIEKYIJISIPHBIE B3aUMOACHCTBUS




11

12

BanenTHOCTB U BaJeHTHBIE BO3MOKHOCTH
aToMOB. CBS3b JIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJ C X T€OMETPUUECKUM CTPOCHUEM

[IpencraBieHns: 0 KOMIUIEKCHBIX COEUHEHUSX:
COCTaB U HOMEHKJaTypa

13

14

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO
CcTpoeHUS. THIBI KPUCTAUTMYSCKHUX PEIIETOK 1
CBOICTBA BEIIECTB

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
IIpencraBnenne o KOJJIOUIHBIX PACTBOPAX

15

16

HctrHHBIE pacTBOPHI: HACKHIIICHHBIC U
HEHACHIICHHBIE, PACTBOPHMOCTD.
Kpucrannoruapats

CriocoObl BEIpaskeHHsI KOHIIEHTPAIHK PACTBOPOB

17

Pemenne 3ama4 ¢ UCIONB30BaHUEM TOHATHI
"MaccoBas J0Ji1 pacCTBOPEHHOTO BellecTna',
"MoJIIpHast KOHIEHTpaIus'"

18
19

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYEeCKUX BEIIECTB

Cucremaruzanus 1 0000IEHNE 3HAHUI 110 TEME

20

21

KontponbHas pabora o Temam "Ctpoenue
aroMma. [lepuoauueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHu4YecKux anmeMeHToB /1. U.
MenneneeBa", "CtpoeHue BEIecTBa.
MHuoroo6pa3ue BemiecTs"

Knaccnugukanust XuMuaeckux peakuuii B
HEOPraHWYEeCKOW ¥ OPraHUYECKOH XUMHUH. 3aKOH
COXpaHEHUsI MacChl BEILIECTB; 3aKOH COXPAHECHUS
Y IIPEBPALLECHUS SHEPTUU IIPU XUMUYECKUX
peakusx




TemmnoBbie 3QPEKTH XUMUYESCKUX PEaKLIUH.

22 TepMoxuMUUecKue ypaBHEHUS

23 BrrunciieHust Mo ypaBHEHUSIM XUMUYECKUAX
peaxnuii ¥ TePMOXMMUYECKUM YPAaBHEHUSIM
CKOpOCTb XUMHUUECKON peaKiiy, €€ 3aBUCUMOCTh

24 OT pa3inuuHbIX pakTopos. Karamus u
KaTaJIn3aTOPEI

25 Tl'oMoreHHbIE ¥ TeTepOTreHHbBIC PeaKIIuU
[Mpaktudeckas padora Ne 1 o Teme "Briusaue

26 pazInuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peakuun"

97 OO6paTtumble 1 HeOOpATUMBIE PEaKITHH.
XUMHYECKOE paBHOBECHE
[Mpaktudeckas padora Ne 2 o Teme "Briusaue

28 pa3InYHBIX (PAKTOPOB HA MOJIOKEHHE
XUMHUYECKOT0 paBHOBECHS"

29 Onexrpoaurudeckas nuccouranys. CuiibHbIE U
ciabpie eKTpouThl. CTENneHb TUCCOITUAITAN
Nonnoe npoussenenne Boabl. Cpera BOTHBIX

30 pactBopoB. Bonopoausiii nokasarens (pH)
pacTtBopa

31 I'maponus conei. Peakunu, npoTtekaroiye B
pacTBopax dIIEKTPOIUTOB
ITpakTrueckas padora Ne 3 o Teme

32 "XUMHYECKHE PEAKIIUH B PACTBOPAX
3JIEKTPOJIUTOR"

33 OKHUCIUTENTbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.
Baxxneiilme OKUCINTENN U BOCCTAHOBUTEN

34 Merton 3eKTPOHHOTO (JIEKTOHHO-HOHHOTO)

Oaitanca




35

3H6KTpOJ'IPI3 PaCcTBOPOB U pacCIlyIaBOB BCUICCTB

36
37

Pemrenne 3agau Pa3JINYHbIX TUIIOB

Pemenue 3amau Pa3JINYHbIX TUIIOB

38

39

Cucremarusanus 1 0000IIeHHe 3HAHMI IO TEME
"XuMHuIecKue peakiumn”

KontponbHas pabora 1mo Teme "XuMHdIecKre
peakiun"

40

ITonoxenue Hemerayos B [lepuoguueckont
cUcTeMe XMMUYecKux snemMenToB [, H.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHHSI UX
aToMoB. dr3nyeckue cCBONCTBA HEMETAIJIOB

41

42

43

44

AnnoTponus HeMETaIIOB (Ha prUMepe
KHCIIOpoJa, cepbl, pocdopa u yriepona)
Bopopoxn: nonyuenue, pusnueckue u
XHUMHUUYECKUE cBoMcTBa. ['mapuabl

["ajoreHsl: HAXOXIEHUE B TIPUPOJIE, CIOCOOBI
NOTy4eHUs, GU3NIECKUE U XUMHUECKHIE

CBOICTBa

T'anorenoBogoponsl. Baxueiiune
KHUCJIOPOICO/ISPKAIIE COSTUHEHNUS TAJIOTCHOB

45

46

JlaGoparopHbie U IPOMBIIIICHHBIE CIIOCOOBI
MOJTy4eHHs TANOTeHOB. [IpMeHeHne TajJoreHoB
H UX COeIUHEHUN

[Ipaktndeckas padota Ne 4. Pemenue
JKCTIEPUMEHTAILHBIX 331ad 1mo Teme "["amorensr"”

47

Kucnopon: nabopatopHsie ¥ IPOMBIIIICHHBIE
CHOCOOBI MOMyYeHHs, GPU3NUECKIE U XUMHUECKHE
cBoiictBa. O30H. [Ipumenenue kuciopona u
030Ha

48

OKCI/IIU:I 1 TICPOKCHUIbL




49

Pemenue 3amau Pa3JINYHbIX TUIIOB

50

Cepa: HaxOXKIEHUE B IPUPOJIC, CITOCOOBI
MOJy4eHUs, (GPUBNICCKUE U XUMHUECKHUE
CBOMCTBa

o1
52

CepoBogopoz, cymbhuiast

Kucnopoaconepskamnie cCoeJUHEHNS CEPHI.
OCOoOECHHOCTH CBOMCTB CEPHOM KUCIOTHI

53

54

55

56

[Ipaktryeckas padota Ne 5. Pemenue
AKCIIEpUMEHTANBHBIX 3a7au o Teme "Cepa u eé
coeMHEeHMs"

A30T: HaXOKICHUE B IIPUPOAE, CIIOCOOBI
NOTy4eHUs, GU3NIECKUE U XUMHUECKHIE
CBOMCTBAa. AMMHUAaK, HUTPUABI
Kucnopoaconepxarmiye coennHeHns a3ora.
OCOOECHHOCTH CBOWMCTB a30THOM KHCIOTHI
IIpuMeHeHue a30Ta U €ro cCoeAUHEHU. A30THbBIE
ynoopeHust

57

®docdop: HaXOKICHUE B IPUPOJIE, CIIOCOOBI
HOTy4YeHus], PU3HIECKUE U XUMUYECKHEe
cBoiictBa. ®ochuns! u hochun

58

Oxcunsl hochopa, hochopconepxarue
kucnoTel. Conn PocOpHOI KUCTOTHI

59

60

61

[Mpumenenue pocdopa 1 ero coeTMHEHUH.
®dochopHbie ynodpeHus

[Ipaktrnyeckas padota Ne 6. Pemenue
JKCTIEPUMEHTAILHBIX 33/1ad 10 Teme "A30T U
thocdop u ux coenuaeHU"

Yraepoa: HaXOXKISHHUE B IPUPOJE, ATUIOTPOITHBIE
MoaupUKaunH; pU3ndecKue 1 XUMUYeCKHe
CBONCTBa, IPUMECHECHUE




Oxcun yriepona(ll), oxkeun yrnepoaa(lV),

62 yrojibHasg KACIOTa U €€ COoJln

63 Pemenue 3a1a4 pa3InyHbIX THIIOB
Kpemawmii: HaxoxkIeHHEe B IPUPOE, CITOCOOBI

64 NOJTy4eHUs, PU3NIECKUE U XUMHUECKHIE
CBOICTBa

65 Oxkcuna kpemuansi(1V), KpeMHEEBas KACIIOTA,
CHIINKATBI

66 IIpumeHeHue KpEMHUS U €70 COCIUHEHU.
CrekJio0, €ero noxy4eHue, BUIbI CTeKIa

67 Pemenue 3ana4 pa3anMyHbIX THIIOB

68 Cucrematusanus 1 0000IIeHIe 3HAHUH 110 TeMe
"Hemetaymsr"

69 KonrponsHas padora o teme "Hemeramnr"

70 AHanm3 pe3ynbTaToB KOHTPOIBEHOUW padoTHI,
KOPPEKIIUs OMIHOO0K
ITonoxenue metainos B Ilepuoguueckoit

71 CUCTEME XUMHYECKHX dJIeMeHTOB. OCOOEHHOCTH
CTPOEHUS SIEKTPOHHBIX 000I0UYEK aTOMOB
METAJIIOB

72 OO61ue Gpus3nyecKre CBOMNCTBa METAJIIIOB.
[IpumMeHeHne MeTaJIOB B OBITY M TEXHUKE

73 CrunaBel MeTaiuioB. Kopposust metanmios

74 Perenue 3a7a4 pa3aMyHbIX THUIIOB
DNEKTPOXUMHUYECKHUI PSA HANIPSDKEHUH

75 MetasioB. OOIi#e crocoOb! MOTyUSHUSI
METaJIIOB
OO6mas xapakTeprucTHKa MeTauioB | A-Tpymis

76 [lepronuueckoii cUCTEMBI XUMUYECKHX

aneMeHToB. HaTpuii u kanuii: noiay4yenue,




77

78

(hu3HUeCKre U XMMHUYECKUE CBOMCTRA,
MPUMEHEHUE TIPOCTHIX BEUIECTB U UX
COCTMHEHUH

Oo6mas xapakrepructika MetauioB || A-rpymnmst
[lepronuueckoii CHCTEMBI XUMHYECKHX
3J€MEHTOB. MarHuil ¥ KanbLMii: NOJy4YeHUE,
(usnveckne 1 XUMUUECKHE CBOWCTBA,
NPUMEHEHHUE MPOCTHIX BEIIECTB U X
COECTMHEHUI

JK€cTkocTh BOIBI M cITOCOOBI €€ yCTpaHEHHS

79

80

ANIOMHHUI: TTONy4YeHue, GU3NIECKue 1
XUMUYECKHE CBOICTBA, IPUMEHEHNE
AmMoTepHBIe CBOIICTBA OKCHIA ¥ TUAPOKCH A

AIIOMUHHUSA, TUIPOKCOKOMILIEKCHI aJIFOMUHUSA, UX
IIPUMEHEHUE

81

82

Pemrenne 3agau Ppa3IMYHbIX TUIIOB

[Ipaktrndeckas padota Ne 7. Pemenue
9KCTIEPUMEHTAIBHBIX 33J1a4 1Mo TeMe "MeTasuibl
IJ1aBHBIX noarpymnm"”

83

OO0mast xapakTepHCTHKa METaJUIOB TOOOYHBIX
nonarpymi (b-rpymm) [lepuoanaeckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84

85

DuU3NYECKUE U XUMUYECKHUE CBOMCTBA XpoMa 1
€ro COeAMHEHUM, UX IPUMEHEHUE
Baxneiimune coenMHeHHs MapraHiia.
IlepMaHTaHAT KaIHs, €TO OKUCIUTETHHBIC
CBOMCTBA

86

du3nvecKre 1 XUMUIECKIEe CBOMCTBA Kee3a U
ero coequHeHui. [lonydyeHne n npumeHeHne
CIUIABOB XeJle3a




du3nyeckue 1 XUMHUYCCKUE CBOMCTBA MEIU U e

87 COCIMHEHHM, MX MPUMEHCHHE
du3nyecKre 1 XUMUIECKHE CBOMCTBA IIMHKA U

88 €ro COeTMHEHUH, UX IPUMCHEHHE.
I'MapOKCOKOMITIIEKCHI IINHKA
[Ipaktryeckas padota Ne 8. Pemenue

89 9KCIIEPUMEHTAIBHBIX 3371a4 110 TeMe ""MeTasuibl
MOOOYHBIX MOATPYIIT"

90 Perenue 3aa4 pa3aMyHbIX THIIOB

91 O00011IeHNE ¥ CUCTEMATH3aIIUs U3yUYEHHOTO
Marepuaina o reme "MeTasl"

92 KonTposbHas paboTa 1o teme "Merauisr"

93 AHanu3 pe3ysibTaTOB KOHTPOJILHOU padoTEHI,
KOPPEKIINS OIMUO0K
Ponp xumum B 00ecniedeHn YCTOHIHBOTO

94 pa3BUTHA YenoBedecTBa. [IoHATHE O HAYIHBIX
METO/IaX UCCIICIOBAHMS BEMIECTB
Hay4Hble NpUHIMIIBI OpraHU3alud XUMUYECKOTO

95 NpOU3BOICTBA. [IpOMBIIILICHHBIE CIIOCOOBI
IMOJIy4CHUA Ba)KHEHIIINX BCIICCTB

9% XHUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPe/IbI
M €TI0 MOCISACTBUS

97 XuMust ¥ 3710pOBBE YeaoBeka. JIekapCcTBEeHHBIE
cpezcTBa

98 Xumust muiny. Posts Xumun B o0ecnieueHUN
MUIIEBON 0€30MaCHOCTH

99 Kocmernueckue u maphroMepHBIE CPEACTBA.
BriToBas xumust

100 XuMus B CTpOUTENBLCTBE. BaxHeime

CTPOUTCIIbHBIC U KOHCTPYKIMOHHBIC MaTCpUaJIbl




XuMUS B CEILCKOM XO3SIHCTBE. Opl"aHI/I‘{eCKI/IC n

101 1
MHHEpaJIbHBIE YI00pEeHus]
102 CucreMarusanys 1 0000IIEeHHE 3HAHUM 10 TEME 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus: Yrimyonenusid ypoenb: 10 kmacc: YueOnuk (aBropst B. B. Epémmu, H. E.
Ky3bpmenko, B. U. Tepenun, A. A. Jlpo3nos, B. B. Jlynun; nox penakuueit B. B. Jlynuna),
2020
Xumust: YrayoneHusiii ypoBenb: 11 kiacc: Yuebuuk (aBropet B. B. Epémun, H. E.
Kyssmenko, B. U. Tepennn, A. A. JIpo3nos, B. B. JIlynun; nox penakmueii B. B. Jlynuna),
2020

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumus. YrinyoneHnHslid ypoBeHb. 11 kiacc. Meroauueckoe nocodue. (aBropsl ["abpuernsn
0.C, JIbicoBa r.r., 2020
Epemun B.B. Meronuueckoe nocobue k yueOHnkam Xumusi: YriayoiaeHHbI ypoBeHb: 10 u
11 ximaccor (aBropsl B. B. Epémun, H. E. Ky3emenko, B. . Tepenun, A. A. /Ipo3nos, B. B.
Jlynun; non penakuueit B. B. JIyauna), 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



