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MNOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma mo XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusl pa3padOTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpasoBanun B Poccuiickoit deneparmny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (elepaiabHON 00pa3oBaTeNbHOM MPOrpaMMBbl CpPEIHEro OOIIero
obpazoBaausa(@OIl COO), mnpencrasieHHbix B DeneparbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, ¢ yuérom Konmeniuu npemnoiaBanusi yueOHOTO TpeaMeTa « XUMHs» B 00pa30BaTeIbHBIX
opranmzaiusax Poccuiickoit ®enepanyu, peanu3yloNMX OCHOBHBIE 00pa3oBaTeNbHBIC MHPOTPAMMBL, U
OCHOBHBIX nonoxeHnil «Ctparterun pa3sutus BocnuTanus B Poccuiickoit @enepanun Ha nepuof ao 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YIIIyOJNIEHHOTO H3Y4YEHHS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME ECTECTBEHHO-
Hay4qHOro oOpasoBanus ywammuxcs 10-11 kmaccoB. M3ydenue mnpenmera, peanu3yeMoe B YCIOBHUSX
TuQepeHIIMPOBAHHOr0, MPOQUIBHOTO OO0y4YeHHs, MPU3BAaHO OOECHEeYUTh O00Ie00pa3oBaTENbHYI0 H
OOLIEKYJIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOOUMYIO [UIS aJanTalud HX K OBICTPO
MEHSIOLIUMCS] YCJIOBUSIM JKHM3HM B COLIMYME, a TaKXe IJIs MPOAOJDKEHUsT OOydeHUs B OpraHM3allusIx
po¢eCCHOHATLHOTO 00pa30BaHMsI, B KOTOPBIX XUMUS SIBJISETCS OJHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamMme mo XMMHM HazHa4Ye€HUE NpeAMeTa «XHUMUS MOJIydaeT MOAPOOHYI0 MHTEPIIPETAUIO B

COOTBETCTBUHU ¢ ocHoBomosararomumu mojiokeHussMu @I'OC COO o B3anM0O0OOYyCIOBICHHOCTH IIEJIEH,
coJlepKaHusl, pe3yJbTaTOB 00yUeHUs U TPeOOBaHUM K YPOBHIO MMOATOTOBKH BBITYCKHUKOB. CBHUIETENHCTBOM
TOMY SIBJISIFOTCS CJIEIYIOIINE BBIOJIHSAEMbIE TPOrPAMMO 110 XUMHUH (DYHKITUH:
UH(POPMALIMOHHO-METOIMUECKAs], peain3alus KOTOpoil oOecreunBaeT MOoIydYeHUE MPEACTaBICHUS O IEIX,
coJlep’KaHuu, o0IIel cTpaTernu 0O0y4eHUsl, BOCIIUTAHUS U PAa3BUTHS O00YYalONIMXCS CPEACTBAMU MpEAMETa,
M3y4aeMOro B paMKaX KOHKPETHOTO MPpOoduIIs;
OpraHM3alMOHHO-INIAHUPYIOLIasi, KOTOopasi MPeAyCMaTPUBAET ONPEAEICHUE: IPUHIUIIOB CTPYKTYpPUPOBaHUs
U TIOCJIENOBATEIbHOCTH HW3YyYeHHUs Y4eOHOro MaTepuasia, KOJUYECTBEHHBIX W KayeCTBEHHBIX €ro
XapaKTepUCTHK; TMOAXOM0B K (OPMHUPOBAHUIO COAEPHKATEIHHOM OCHOBBI KOHTPOJSL M  OLEHKH
00pa30BaTeNbHbIX JOCTH)KEHUN O0OydYaloIIuXcsi B paMKax HUTOTOBOW arTecTalud B (QopMe eAHHOro
roCy/IapCTBEHHOIO SK3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOaEHHOTO U3YUECHUS XUMUU:

yCTaHABJIMBAET MHBAPHAHTHOE MIPEIMETHOE CO/Iep )KaHne, 00g3aTeNIbHOE 1711 U3YUYEeHUS B paMKaX OTJEJbHbBIX
npodusneil, npeaycMaTpuBaeT paclpeaeieHue U CTPYKTYpUPOBAaHUE €ro Mo KiaccaMm, OCHOBHBIM
coJiepKaTeIbHbIM JHHUAM/pa3ienaM Kypca;
aéT IpUMEpPHOE pacipeiesieHue yIeOHOT0 BpeMEHH, PEKOMEH TyEeMOT0 [T U3YYEHUS OTACIbHBIX TEM;
npeyiaraeT TMPUMEPHYIO TOCIEAOBAaTENbHOCTh HM3y4YeHHs YyduyeOHOro wMaTepuaiga ¢ Y4€TOM JIOTHUKU
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EIH;
AT METOAMYECKYI0 HHTEPIPETALMIO LIeNIel U 3a/1a4 U3yUeHHs IpeIMeTa Ha yriyOIEHHOM ypOBHE C YUETOM
COBPEMEHHBIX IMPUOPUTETOB B CHCTEME CPEHEro 00IIero oopa3oBaHus, ColepKaTeIbHON XapaKTePUCTUKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTEeNIbHON MPOrpaMMbl CpPEAHEro OOIIEero
o0pa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, MMPEAMETHBIX), & TAK)KE C YU4ETOM OCHOBHBIX BUJIOB yU4eOHO-
MIO3HABATENBHBIX JCHCTBHI 00yUaIOIIEerocs 0 OCBOCHUIO COJIEPKAHUS MTPEIMETA.

[lo BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XUMHUHM NPEIYCMOTPEHA IPEEMCTBEHHOCTb C
oOydyeHHEM XHMHH Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHus. 3a TMpeaenamMu yCTaHOBJICHHOM
MIPOTrpaMMOM 10 XMMHHU 0053aTeIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH CONEepKaHUsl y4eOHOTo MpeaMera
«XuMus» OCTaéTcsi BO3MOYKHOCTH BBIOOpa €ro BapUAaTHBHOM COCTaBISIONICH, KOTOpas JIOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHU C HAIIPABICHHEM KOHKPETHOT'O POQHIIS 00yUeHUSI.

B cootBercTBHM ¢ KoHuenTyalnbHbIMU MoJokeHUAMH PI'OC COO o Ha3HAYCHHH MPEAMETOB
0a30BOTO M YIIIYOJIEHHOTO ypOBHEW B cucteMe mu(GepeHIIMPOBAaHHOTO OOyUYEHHS Ha YPOBHE CpPETHErO
oOmiero o00pa3oBaHMA XUMHS Ha YpPOBHE YITyOJIEHHOrO M3YYEHHUs HANpaBlIeH Ha pean3aluio
IPEEMCTBEHHOCTH C TMOCJIEAYIOIUM 3TAllOM IOJyYeHHs] XUMHYECKOTr0 OOpa3oBaHMA B paMKax HM3Y4YCHHUS
CHEIUAJIbHBIX €CTECTBEHHO-HAyYHbIX M XUMHUYECKMX IUCLUIUIMH B By3aX M OPraHU3alUsAX CpPEIHEro



npodeccuoHaIbHOTO 00OpazoBaHus. B 9Toll cBsi3m u3yueHHWe mnpenMera «XUMHS» OPUESHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHHe U YIiIyOJIeHHe TEOPeTHUYECKO M MPakTU4eCKOW MOArOTOBKU
o0yyaromuxcs, BBIOpAaBIIMX ONpeAeNEHHbI Npoduinb oO0y4YeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEIYIONIETO MOIYYEeHUS! XUMUYECKOTO 00pa30BaHMsl B OpraHU3alMsIX IpoPecCHOHATBHOTO 00pa30BaHMs.
Hapsiny ¢ atum, B cBete TpeboBannii ®I'OC COO k mraHupyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHOM
o0pa3oBaTeNnbHOW TPOrpPaMMbl  CPEAHETO OO0IIero oOpa3oBaHMs HM3yYCHHE TMpeaMeTa «XHUMHS
OPUEHTHPOBAHO TAaK)XE€ Ha peIIeHHE 3aJady BOCIUTAHHUS W COLHMAIBHOTO pAa3BUTUS OOydYarouxcs, Ha
dbopMupoBaHHE y HUX OOIIEMHTEIICKTYalbHBIX YMEHHW, YMEHHH palMOHANU3alliid y4eOHOro Tpylda u
00001EHHBIX CIOCOO0B AEATEILHOCTH, UMEIOIINX MEKIUCIUIUIMHAPHBIN, HAIPEIMETHBIA XapakTep.

CocraBnsitolmiuMu npeaMeTa « XUMHUS» Ha YpOBHE YIriyOJEHHOTO M3y4UeHUs SIBISIOTCS YTiTyOJIEHHBIE
Kypcbl — «Opranudeckast xumusi» u «OO0IIast u HeopraHuveckas Xxumusi». [Ipu omnpeneneHnu moaxoaoB K
0TOOPY U CTPYKTYpPHOW OpPraHU3aIlUH COAEPIKAHUS STUX KypCOB B IPOrpaMMe 110 XUMHH 32 OCHOBY MPUHSATHI
nostoxeHuss PI'OC COO o paznuuusx 6a30BOT0 M yIIIyOIEHHOTO YPOBHEH U3YUCHUS TIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuyeckas Xumus» H «OOmas M HeopraHuvecKas XUMUS»
COCTaBJIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3y4YCHHS
npeaMera. JTa CUCTeMa 3HAHHMM TOJdy4aeT ONpeAeiEHHOE TEOPETUYECKOE JOIMOJHEHHE, IMO3BOJISIONIEe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OOJBIINN 00BbEM (haKTOJOTHUECKOTO0 MaTepuana. Tak, Ha yriIyOJI€HHOM
YpOBHE H3YyYeHMs MpeaMmera obecrieueHa BO3MOXKHOCTh 3HAYUTENIBHOTO YyBENWYeHHs o0bEMa 3HaHUN O
XUMHUYECKHX OJJIEMEHTAaX W CBOWCTBAX HUX COCAMHEHWH HAa OCHOBE pACIIUPEHUS H  yIIyOJICHHS
NPEICTAaBICHUNA O CTPOSHHM BEIECTBA, XMMHUYECKOH CBSI3M M 3aKOHOMEPHOCTSX INPOTEKAaHUS peakiui,
paccMaTpuBaeMbIX C TOUKH 3PEHUS XUMHUYECKON KMHETUKH U TepMOJWHAMUKU. M3ydueHne nepuoanyeckoro
3akoHa u Ilepuognueckoit CHUCTEeMBl XMMHMYECKHX DJEMEHTOB Oa3upyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEACTABICHUSAX O CTPOCHUH aTOMAa. XUMHUECKas CBA3b OOBSICHAETCS C TOUKU
3peHHs] PHEPreTUYECKUX H3MEHEHMH Npu e€ o0pa3oBaHMU M DPA3pYyLICHUH, a TAKKE C TOUYKH 3PEHHS
MeXaHU3MOB e€ oOpa3oBaHus. M3yueHne TUIIOB peakiuii JOomoiHsIeTcs (OpMUPOBAHUEM IIpeACTaBlIeHUI 00
ANEKTPOXUMHUUYECKUX MpOIeccax M JIEKTPOJIM3€E PacilylaBOB U PACTBOPOB BelIeCTB. B Kypce opranudeckoii
XMUMHHU TIPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COCTUHEHUH yenseTcs 0co00e BHUMaHUE BOIIPOCaM
00 251eKTpoHHBIX (P (PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHid.

Oco0oe 3HaueHHE UMEET TO, UTO Ha COJEpKaHNe KypCOB XUMHH YIIIyOJIEHHOTO YPOBHS U3yUeHUs JUIs
KJIACCOB omnpeeaéHHoro npoduis (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep JOTOJHEHUN K OOIIeH
CUCTEME MPEAMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHE CMEKHBIC MpeAMEThl. Tak, HampuMmep, B COJEpKaHUU
npeaMera Ui KJIACCOB XMMMKO-(HU3UYECKOro mpoduisi Oonblioe 3HaYeHHe OYyIyT HMEThb 3JEMEHTHI
yuebHoro Marepuana no oobuieit xumuu. [Ipu u3yuyeHun npeamera B JaHHOM Cilydae akLEHT OyJeT clesaH
Ha OOIIHOCTh METOAOB IMO3HAHUS, OOIIHOCTh 3aKOHOB W TEOpPUM B XUMHM U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHast Teopust (MOJIEKYIsIpHasi TeOpUsl B (PU3UKE), 3aKOHBI COXPAHEHHUSI MAcChl M SHEPTHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEILECTB U APYTOE.

B 10 ke BpeMs B copepKaHUM MpeAMETa ISl KIacCOB XMMHKO-OMOIOTHYECKOTo MPOoQuiIs OOIbIIHiA
yAETbHBI Bec OyIeT MMETh OpraHuyeckas Xumus. B 3Tom ciywae mpenoctaBisieTcsi BOZMOXXHOCTh JUIS
6osiee OOCTOSATEIIBHOTO PACCMOTPEHUS] XUMUYECKON OpraHu3aliy KJIETKH KaK OMOJIOrMYecKOW CHUCTEMBI, B
COCTaB KOTOPOH BXOMST, K MPUMEPY, TaKHE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK JIUMUJbI, OCIKH, yTICBOJIBI,
HYKJIEMHOBbIE KHUCIOTHI U jApyrue. [Ipu 3ToMm 3HaHHA O COCTaBe UM CBOMCTBAxX IMpeICTaBUTENEH OCHOBHBIX
KJIACCOB OPraHMYECKHUX BEUIECTB CIIyXaT OCHOBOHM Ui M3y4eHHs CYUIHOCTH IpoleccoB (oTocuHTE3a,
JBIXaHUS, TUIEBAPCHHSI.

B muane QopMupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX METOJIOB
MO3HAHUS U OMNbITAa MPAKTUYECKOTO0 MPUMEHEHHS HAy4YHBIX 3HAHUM H3ydyeHHe MpenMera «XUMHUsS» Ha
yrayO0aEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C YYEOHBIMH MpEAMETaMHU, BXOISIIMMU B
COCTaB MpEeAMETHBIX obnacTeil «EcTecTBeHHO-Hay4yHBIC MpeaMeThl», «MaremaTtnka W HHPOpPMATHKA» U
«PyCCKul A3BIK U JIATEpATypay.



[Ipu m3ydenun ydeOHOro mpeaMera «XUMHs» Ha YIUIyOJEHHOM YPOBHE TaKXke, KaKk Ha YPOBHE
OCHOBHOTO M CpeaHero olIero odpazoBanus (Ha 6a30BOM YpPOBHE), 3a/1aueii IEPBOCTEIICHHOW 3HAYMMOCTH
SIBJISIETCS. (POPMUPOBAHNE OCHOB HAYKHW XUMHUHU KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JIEATEIbHOCTH 4YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. Pemienue 3Toi 3agaud Ha
yIay0aEHHOM YpOBHE U3YUYEHHS MPEAMETa MPeroiaraeT pean3aluio TaKuX Hesen, Kak:
dbopMupoBaHUE TPEICTABICHUN: O MaTepUaIbHOM €IWHCTBE MHpaA, 3aKOHOMEPHOCTSAX MU IO3HABAaEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE XMMHUU B CHUCTEME ECTECTBEHHBIX HAyK W €€ BeyIled poiu B 0OeCleYeHHH
YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTUYECKOH, SJHEPreTUUECKONW U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTEpUAIIOB, HOBBIX HMCTOYHHUKOB JHEPruH, B
o0ecreueHny parioHaIbHOTO MPUPOOIOIb30BaHUs, B GOPMUPOBAHUN MHUPOBO33PEHUS U 00IIEH KyIbTYPhI
YeNI0BEKa, a TAKXKE IKOJIOTHUECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHON cperie;
OCBOCHHE CHUCTEMbl 3HAHUM, JIEKAIMUX B OCHOBE XHMHYECKOW COCTABISIOIIEN €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa: (pyHIAMEHTaJIbHBIX MOHSITHM, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX MPEJCTaBICHUNA O
CTPOCHUH BEIECTBA HAa pAa3HBIX YPOBHSX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX TNPOTEKAHUS XHWMHUYECKHX peakuuid, o
XUMHYECKOM DPAaBHOBECHM, pPACTBOpPaX U JHCIEPCHBIX CHCTEMax, 00 OOIMWX HAy4YHBIX MPUHIUIAX
XUMHYECKOT0 TPOU3BO/JICTBA;
dbopMupoBaHrue y 0O0YyYarOIIMUXCS OCO3HAHHOTO MOHMUMAaHHsI BOCTPEOOBAaHHOCTH CHCTEMHBIX XMUMHYECKHUX
3HAHWA M1 OOBSICHEHHSI KIIOUEBBIX HJEH M TPOoOJIeM COBPEMEHHOW XWMHUHU, IJISI OOBSICHEHUS W
MPOTHO3MPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEIICHHS MPOoOIeM,
CBS3aHHBIX C XUMHEH, MPOrHO3MPOBAHUS, aHAIM3a W OLEHKU C MO3UIUN SKOJIOTHMYecKON 0e30macHOCTH
MOCJIC/ICTBHM OBITOBOM H TPOU3BOACTBEHHON JEATEIHLHOCTH 4YEIOBEKA, CBSI3aHHOW C XUMHUYCCKUM
MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MIEPEPaOOTKOI BEIIECTB;
yrayOJaeHre TpeICTaBICHU O HayYHBIX METOAAX IMO3HAHWs, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHHIA
OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHUS XMMHMUYECKUX SBJICHUH, UMEIOLIUX MECTO B MPUPOAE, B
MPAKTUYECKOM IESITETbHOCTH U MTOBCEHEBHOM KU3HU.

B mane peanuzanuu mepBOOYEPETHBIX BOCIIUTATENBHBIX U PA3BUBAIOMINX (YHKITUHA 1ETOCTHOW CUCTEMBI
cpeaHero oOmero oOpa3oBaHUs NMPH U3YyUYEHHH MpeaMeTa «XHMHsS» Ha YrIIyOJEHHOM ypOBHE 0COOYIO
aKTyaJIbHOCTh MMPUOOPETAIOT TaKKe LIETH U 3a/1a4H, KaK:
BOCMHUTAaHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUI MPHUPOJBI, YBaXEHHUS K MpOIlecCy TBOpPUECTBA B
0o0JacTH TEOPETHYECKUX W TPHUKIAJHBIX WCCIEAOBAaHUNH B XUMUHU, (DOPMHpPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTUBALMU K OOYYEHMIO U TO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTaHHIO Ha
OCHOBE YCBOEHUS 00IIeUeI0BEYECKUX [ICHHOCTEH;
pa3BHTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYalbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00ydJaromuxcs,
dbopMUpOBaHHE Y HUX CO3HATEIHHOT'O OTHOIICHHS K CAaMOOOPa30BaHUIO M HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCTIEITHOW MpOo(ecCHOHANbHON U OOIIECTBEHHOMN NEATeNbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,
dbopMUpOBaHHE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOAOIOIE30BAHUS, PA3BUTHE SKOJIOTHIECKON KYIbTYPHI,
NPUOOPETEHUE OIMBITa OOIIECTBEHHO-TIOIE3HOM 3KOJIOTHIECKON AeSITETLHOCTH.
O611iee 9Kco 4acoB, IPEIyCMOTPEHHBIX JUIsl U3YUYEHUs XUMUHU Ha YIiTyOJIEHHOM YPOBHE CPEIHEro OOIIEero
obpazoBanusi, cocrabisieT 204 gyacos: B 10 kimacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 gaca (3
yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMMH.

[IpenMeTr © 3HAUYeHHWE OPraHWYeCKOW XHUMHUHU, MPEACTaBICHHE O MHOrooOpa3uu OPraHUYECKUX
COCIMHECHU.

DJIEeKTPOHHOE CTPOCHHE aToMa YIJepojaa: OCHOBHOE U BO30YXIEHHOE COCTOSIHMS. BaneHTHble
BO3MOXXHOCTH aToMa yriepoja. XUMHUYEcKas CBsI3b B OPraHMYECKHX COCOUHEHHUSX. THIbl THOpUAM3AINU
aTOMHBIX opOuTaneil yriepoma. MexaHu3Mbl OOpa30BaHUsI KOBAJICHTHOW CBsS3W (OOMEHHBIH W JTIOHOPHO-
aKUENTOpPHbIH). TUMBI MepeKpbIBaHUsS aTOMHBIX opOuTanei, 6- U m-cBs3u. OQUHApHAs, ABOMHAS M TpOHHAs
cBsi3b. CriocoObl pa3pbiBa CBA3€ B MOJIEKyJaX OpraHMYecKux BemiecTB. IloHATHE O CBOOOIHOM paauKaie,
HyKJIeopuiIe U dIEeKTpoduIe.

Teopust cTpoeHusi opraHuueckux coenuHeHuid A.M. ByTiepoBa M COBpEeMEHHBIE MPEICTABICHUSA O
CTPYKTYpE€ MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHS OPraHUUYECKUX COCTMHEHUN. MOJIEKyIsIpHbIE U CTPYKTYpPHBIE
dopmyinbl. CTpyKTypHBIE (HDOPMYJIBI pa3TUYHBIX BHIIOB: Pa3BEPHYyTas, COKpamiéHHas, ckeneTHas. M3omepus.
Bunel usomepuu: CTpykTypHas, MPOCTPAHCTBEHHas. DJIEKTPOHHBIE 3(PQPEKTh B MOJIEKYJaX OpPraHU4YEeCKHX
COCTMHCHUH (MHIYKTHUBHBIA U ME30MEPHBIN 2 (PEKTHI).

[IpencraBnenne o KiacCH(pUKAMK OpraHUYEeCKHX BemlecTB. [loHATHE O (YHKIMOHATBHOW TpYIIIE.
I'omounorus. 'omonornueckue psnapl. CucreMarndeckass HOMeHKIIaTypa oprannueckux coeaunenuil (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTIEIbHBIX NIPEICTaBUTENCH.

Oco0eHHOCTH U KJIacCU(PHUKaAIUs OpraHu4ecKuX peakuuid. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
B OPraHUYECKON XUMUHU.

DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHsI BEIIECTB W HMX TMPEBpAICHUN: O3HAKOMIICHHE C 00pa3amu
OpraHMYECKUX BEIIECTB U MAaTepuajaMu Ha UX OCHOBE, OIBITHI IO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB MIPHU
HarpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHWE M TOPEHHE), KOHCTPYMPOBAHHE MOJeNie MOJEKYJl OpPraHuYecKuX
BEIECTB.

Yraesogopoabl.

Anxkanbl. ['oMonorudeckuii psji aakaHoB, oOmiast GopMylia, HOMEHKIATYpa H U30MepHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYI alKaHOB, SP -THOPUIM3AIUs aTOMHBIX OpOMTaNeil yrieposa, G-CBS3b.
®usnyecKue CBOMCTBA ATKaHOB.

XUMHYECKUE CBOMCTBA alIKAaHOB: PEAKIMU 3aMEILCHUs, U30MEPHU3aLIUU, JETHUIPUPOBAHUS, IUKIN3AIUH,
MUpoJIn3a, KPeKuHra, ropenus. [IpeacraBnenne o MeXaHu3Me peakuid paauKaaIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoie. CriocoObl moyuyeHus: U MpUMEHEHUE aJTKaHOB.

[Muknoankansl. O0mas ¢opmyna, HOMEHKIaTypa U u3omepus. OcOOEHHOCTH CTPOCHUSI U XUMUYECKUX
CBOMCTB MambiX (IUKIOMPONAH, IMUKIOOyTaH) M OOBIYHBIX (I[UKJIOMEHTAH, LUKIIOTEKCAH) IMKIOATKAHOB.
CriocoObI MoTy4YeHusI ¥ TPUMEHEHUE [TUKII0ATKAHOB.

AnkeHbl. ['OMOJIOTMYECKHH psAl aJKeHOB, oOmas (opmysia, HOMEHKJIATypa. OJIEKTPOHHOE |
POCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKeHOB, Sp°-rHOpHMAM3alMs aTOMHBIX OpOHTaneil yriepona, - U T-
cBs3u. CTpyKTypHass W reoMeTpuueckas (muc-TpaHc-) wu3oMepus. DU3MYecKue CBONCTBA aAJIKEHOB.
XHUMHUYECKUE CBOWMCTBA: PEAKUUU MPUCOCIUHEHUS, 3aMELICHUS B O-IOJOKEHHUE IIPU JBOMHOU CBS3H,
nonuMepuszanu M okucieHus. I[lpaBuno MapkoBHHKOBa. KadecTBeHHBIE pEakIMM Ha JABOMHYIO CBS3b.
CrniocoOblI oy4eHus 1 IpUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukauus ankaaueHoB (CONpsDKEHHBIC, HW3OJUPOBAHHBIC, KYMVIUPOBAHHDIE).
Oco0eHHOCTH DJIJIEKTPOHHOTO CTPOCHHS W XHUMHUYECKUX CBOWCTB CONPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsuk€HHBIX AMeHOB. CrocOObI MOMTyYeHUs U MPUMEHEHHUE allKaJueHOB.



Ankunbl. ["'oMoorHYecKuii psii aTKHHOB, 001as (opMysia, HOMEHKIATypa U H30MEpHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJl aJKUHOB, Sp-TMOpHAM3aLUs aTOMHBIX oOpOuTasnel yriepoja.
®dusnueckue CBOMCTBA AIKMHOB. XUMHUYECKHE CBOWMCTBA: pPEAKLMM INPUCOCAUHEHUs, IUMEpPU3ALUU U
TpUMEpHU3aLNY, OKHcIeHUs. KHCIOTHBIE CBONCTBA alKMHOB, MMEIOIIMX KOHIIEBYIO TpPOHHYIO CBS3b.
KavecTBeHHBIE peakiuy Ha TPOHHYIO cBsA3b. CIIOCOOBI MOMY4YEHUS ¥ IPUMEHEHHUE AJIKHHOB.

ApomaTudeckue yrieBomopoasl (apensl). ['oMonormyeckuii psix apeHoB, oOmias  gopmyna,
HOMEHKJIATypa U W30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3ona. dusznueckue
CBOWCTBa apeHOB. XMMHUYECKHE CBOICTBa OCH30J1a M €ro rOMOJIOTOB: PEAaKIMM 3aMELIeHUS B OEH30JIbHOM
KOJIBLIE U YIJIEBOJOPOJHOM paJMKale, peakUuu MPUCOEAMHEHUs, OKUCIEHHWE TOMOJOroB OeH307a.
ITpencraBiaenne 006 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENEN B OEH30JIBHOM KOJIbIIE HA MPUMEPE AJIKMIIbHBIX
panuKaioB, KapOOKCUILHOM, THMAPOKCHUIBHON, aMHHO- W HHUTPOTPYMIIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMHUYECKHX CBOMcTB crupona. [lomumepuzamus ctupona. CnocoObl MONMy4YeHHUS W MPUMEHEHHE
apOMaTUYECKUX YIIIEBOJOPOJIOB.

[Tpuponusrii ra3. [lomytHeie HedTsHBIE Tazbpl. HedTh m e€ mpoucxoxnaeHue. KaMeHHBIH yroib u
npoayKTel ero mnepepaborku. CrnocoObl mepepaboTKu HepTH: TNEeperoHka, KPEeKUHT (TepMHUYECKHH,
KaTauTH4eckuii), pudopmunr, mnuponu3. Ilpoaykrer mnepepaboTku HedTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnueckas cBA3b MEXAY pa3IMUHBIMU KJ1aCCaMH yTJI€BOAOPOAOB.

OJEKTPOHHOE CTPOEHHE TaJlOTCHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3aMelleHus TrajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIITy, IMAHOTPYIILY, aMUHOrpymily. J[elicTBHE Ha rajloreHnpon3BOAHBIE BOAHOIO U
CIIMPTOBOrO pacTBOpa MENOUH. B3auMOAEHCTBUE NUTaIOr€HAJIKAHOB C MarHueM M LHUHKOM. [loHsTue o
METAJUIOOPraHMYeCKUX COeqUHEHUAX. VIcnoap30BaHue raloreHpou3BOIHBIX YTIEBOAOPOAOB B OBITY, TEXHHUKE
U IIPU CUHTE3€ OPraHUYEeCKHX BEILECTB.

DKcrepuMEeHTATbHbIE METO/IbI 3YUEHUS BEILECTB U UX MPEBPALCHHA: n3ydeHUe (PU3MUECKUX CBOWCTB
YIJIEBOIOPOAOB  (PAaCTBOPUMOCTB), KA4ECTBEHHBIX pEaKUUi  yIJI€BOJOPOAOB  Pa3jMYHBIX  KJIACCOB
(obeciBeunBaHuEe OPOMHOM MJIM MOJHON BOJBI, paCTBOPA MEPMAHIaHaTa Kajusl, B3aUMOACHCTBUE alleTUIIEHA C
aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApy)XEHHE yriaepojJa U BOJOPOJa B
OpPraHMYECKUX BEILECTBAX, IOJYyUYEHUE STUJIEHA U M3YUEHHUE €r0 CBOMCTB, O3HAKOMJIEHHE C KOJUIEKLUSIMH
«HedTe» 1 «YT0a6», ¢ 00pa3amu mjaacTMacc, KayaykoB U Pe3HUHbI, MOICTHPOBAHNE MOJIEKYJI YTJIEBOIOPOIOB
U TaJIOT€HIIPOM3BOIHBIX YTIEBOAOPOAOB.

Kuciopoacoaep:kamue opraHu4eckne coeJuHeHHs.

[Ipenenvuple ogHOaTOMHBIE crupThl. CTpoeHHE MOJIEKyNl (Ha MpUMepe METaHOJla M 3TaHOJA).
I'omonoruueckuit psia, oduas popmyia, H30MepHsi, HOMEHKIaTypa U kiaccudukanus. Puzndeckue cBOHCTBA
IpEeJeNbHbIX OJHOATOMHBIX CIHMPTOB. BoJopoaHble CBA3M MEXIy MOJEKyJaMH CHUPTOB. XHMMHUYECKHE
CBOMCTBA: peakUUM 3aMELIeHHs, JAErHIpaTaluy, OKHUCIECHHs, B3aUMOJEHCTBHE C OpraHUYeCKUMH H
HEOpPraHMYECKUMHU Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CIUPTHL. JleficTBuE 3TaHOIA U
METaHOJIa Ha OpraHu3M 4esoBeka. CrocoObl MOMyYeHHs U IPUMEHEHNE OHOATOMHBIX CITUPTOB.

ITpocteie 3¢upbl, HoMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUUYECKUX CBOWCTB.

MHoroaToMHbl€ CIIMPTHI — TUIEHITIMKOJIb U TIHIEepHH. PU3ndecKkue 1 XMMUYECKHE CBOMCTBA: PEaKIUU
3aMeIlEeHNs], B3aUMOAECUCTBUE C OPraHMYECKMMHM U HEOPTraHMYECKUMM KHCIOTaMM, KaueCTBEHHAs! PEaKlUs Ha
MHOT'0AaTOMHBIE CIIUPTHI. [IpencTaBienue o MexaHU3Me peakiuii HykieopuiapHoro 3amerneHus. Jlelicteue Ha
opranusM yesnoBeka. CriocoObl MOTyYeHHs U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHne MOJEKYIbI, B3aMMHOE BIMSHUE THAPOKCOIPYNIbI U OeH30sbHOrO sapa. dusnyeckue
cBoiictBa (eHoma. OCOOEHHOCTH XUMHMUYECKHX CBOMCTB ¢enona. KauecTBeHHble peakuuu Ha (EHOI.
Tokcnuynocts penona. CriocoOb! momydeHus 1 npuMeHenne pexona. OenonpopmanibaeruaHas cCMOa.

KapOoHubHBIE COEMHEHMS — AIBJETUABI U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIIBHON IPYIIIBL.
["'omonoruueckue psjipl aabIerU0B U KETOHOB, o0mas (GopmMyia, nzomepuss U HOMeHknarypa. Ousnueckue



CBOMCTBA QJIbJIETUJOB U KETOHOB. XMMUYECKHE CBOMCTBA aJbJETU/IOB U KETOHOB: PEAKIUU MPUCOECIUHECHMUS.
OxucneHue anbIeruioB, KauyeCTBEHHbIE peakuuu Ha anbaerujabl. CrnocoObl MOMy4YeHHs] W TNPUMEHEHHE
albJAECTUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeJeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS MOJIEKYT KapOOHOBBIX
kucinoT. M3omepuss u HoMeHKJIaTypa. PU3NYECKHE CBOICTBA OJHOOCHOBHBIX MpEAENTbHBIX KapOOHOBBIX
KUCTIOT. BoopoaHbie CBS3M MEXAy MOJEeKyJlaMu KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE
CBOICTBa, peakius dTepuduKaIm, peakiiui C y9acTUEM YTIEBOIOPOAHOTO pagukaia. OCOOEHHOCTH CBOWCTB
MypaBbUHON KHUCIOTHL. [IOHSATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3dupax. MHoroodpasue
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH CBOICTB HENPEAETbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUIPOKCUKApOOHOBBIX KHCHOT. [IpencraBureny BhICHIMX KapOOHOBBIX KHCIOT:
CTCapuHOBAs, MaJbMUTHHOBAS, OJCHHOBAS, .JIUHONE8As, AUHONeH08as KUCIOThL. CrocoObl TOMY4YEHUS H
MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upbl. ['omonornueckuii psaa, obmas ¢popMyina, U3oMepust 1 HOMEHKIIaTypa. Pu3ndecKue u
XMMHYECKHE CBOMCTBA: TUAPOIIN3 B KUCJIOM U IIEIIOYHOM Cpee.

XKupsr. Ctpoenue, pusnyueckue U XUMHUYECKHE CBOWCTBA XHPOB: THAPOIM3 B KUCIOH W IIETOYHOU
cpene. OCOOCHHOCTH CBOMCTB JKHPOB, COICpPXKAIIMX OCTAaTKH HEMPEACNbHBIX JKUPHBIX KHCIOT. JKUpHI B
pUpPOJIE.

Mb11a Kak COJH BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIIEE ICHCTBHE.

OO6mas xapaktepucTuka yrieBojoB. Kmaccudukamus yrieBomoB (MOHO-, IHU- W TOJUCAXApPUIIBI).
MoHnocaxapuapl: TII0K03a, (pyKTo3a, Trajlakro3a, pubdo3a, ne3okcupubosa. Dusmueckue CBOWCTBA H
HaxoxJeHue B npupoae. Gorocunres. XuMUUeCKne CBOWCTBA TIIIOKO3bI: PEAKLUHU C YYACTUEM CIHPTOBBIX U
aNbJIETUIHON TPYII, CHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bl, €€ 3HaYeHHE B
JKU3HEACIATENIBHOCTH Opranu3Ma. Jlucaxapunbl: caxapos3a, ManbTO3a M JIakTo3a. BoccraHaBinuBaronime u
HEBOCCTaHABIIMBAIONINE Aucaxapuabl. ['maponus nucaxapuaoB. HaxokneHue B mpupojie U IpUMEHEHHE.
[Monucaxapuapl: Kpaxmai, [IHKOTeH W Ieiunosio3a. CTpoeHHMe MakpOMOJEKyd Kpaxmania, [JIMKOreHa U
1eJUTr0J1036l. DU3NYECKUE CBOMCTBA Kpaxmayia M UEJUTION03bl. XUMUYECKHE CBOMCTBA KpaxMalia: THAPOJIU3,
KayeCTBEHHas] peakluus C HMOJAOM. XHUMHUYECKHE CBOWCTBA LEJUIIONO3BL: THUAPOJIN3, MONydeHHe 3(UpOB
1eJuTi010361. [oHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METOJbl WM3YUYEHHUsI BEUIECTB M MX MPEBPAILLCHUN: PACTBOPUMOCTH Pa3IUYHBIX
CIIUPTOB B BOJE, B3aMMOJICWCTBHE 3TAHOJA C HATPUEM, OKHCJIEHUE HTWIOBOIO CIHMpPTAa B albJIeruj Ha
packai€HHOM MEIHOM TPOBOJIOKE, OKHCICHHE ATHJIOBOTO CHUPTa JUXPOMATOM Kalusg (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUAEOMATEpPUATIOB), KAueCTBEHHbIE pEAKIUMKW Ha  ajmpJeruabl (C  THIPOKCUIOM
muammuHcepedpa(l) u rugpoxkcugom Meau(Il)), peakuust rimunepuna ¢ runpokcuaom menu(ll), xummudeckne
CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBHE pacTBOpa TIIOKO3bl ¢ Tuapokcumom wmeau(Il),
B3aMMOJICICTBHE KpaxMaia ¢ HOJOM, PElIeHHE dKCIEPUMEHTAIbHBIX 3a7a4d Mo TeMaM «CrnupThl U (PEeHONBI»,
«Kap6oHoBbIe KUCTOTBI. CIIOKHBIE 3DUPBD).

A3oTcoaepxaiiue OpraHuvdecKne coeJMHeHHus .

AMUHBI — OpraHuyecKkue Npou3BoAHbIe ammuaka. Kiaccuduxanus aMuHOB: anudaTuueckue u
apoMaTHYeCcKHe; MEepBUYHbIC, BTOpPUYHBbIE M TpeTuyHble. CTpoeHHe MouieKys, ofOmas ¢opmyia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA anu(aTUIECKIX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBaHUE, B3aUMO/ICHCTBHE MEPBUYHBIX AMUHOB C a30THUCTON KUCIOTOW. COJIM aTKUIIaMMOHUSI.

AHWIMH — NpEICTaBUTENIb aMHUHOB apoMaTudeckoro psjaa. CrpoeHue aHwivHa. B3anmHoe BinsHHE
rpynn aToMOB B MoJieKyJjie aHwinHa. OCOOEHHOCTH XMMHYECKHX CBOMCTB aHWIMHA. KadecTBeHHbIE peakinu
Ha aHwinH. CrHocoObl TONyYeHUS W TpUMEHeHWe anudarudeckux amuHOB. l[lomyueHue aHWIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIE NPEICTABUTENN 0O-AMUHOKHUCIIOT: TJIMIUH,
ananuH. dusnyeckue CBONWCTBA aMHUHOKHCIOT. XUMHUYECKHE CBOWCTBA aMHHOKHCIOT KakK amMQpOTEpHBIX



OpraHMYECKUX COEAMHEHMM, peaklus IMOJUKOHJeHcaluHu, oOpa3oBaHHe MENTUAHON CBS3U. buomornyeckoe
3HaYeHNEe aMUHOKUCIOT. CUHTE3 U TUPOJIHU3 MENTH/IOB.

benku xak mnpupomHbie mnonuMepbl. [lepBuYHas, BTOpHYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XVMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALIUS, KAUECTBCHHBIC PEAKIINH Ha OCIKH.

OKCrepUMEHTAIbHBIE METOJbl M3YUYEHHs BEIIECTB U HUX IPEBpAIICHMI: pacTBOpeHUE OEIKOB B BOJIE,
JeHaTypanusi OeJKOB MPU HArpeBaHUU, LIBETHBIE PEAKIMU Ha OEJKU, pelIeHHe YKCIEPUMEHTAIbHbBIX 3a/1a4 IO
TeMaM «A30TCOIepKaIe OPraHundeCcKue COeTMHCHMs» U «Pacmo3HaBaHne OpraHnYecKuX COSTUHECHUI.

BbicokoMo1eKyISIpHBIE COeTUHEHUSI.

OcHOBHbBIE TIOHSTHS XMUMHUU BBICOKOMOJEKYJSPHBIX COEIUHEHHI: MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJUMEpU3AIMK, CpelHsAs MoJieKylspHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSIMHEHUHN — MOIMMEPH3AITUs U MTOJTUKOH ICHCAIIHSL.

[Monmumepnsbie maTepuansl. [ltactMacchl (MOTUATHIICH, MTOTUIPONIIICH, TOTHBUHIIIXJIOPH/I, TIOJTUCTUPOI,
MOJIMMETHIIMETAKPHIIAT, TTOJIMKAPOOHATHI, MOJTUATHIICHTepedTanaT). Y TUiIn3aus 1 nepepadoTKa IIacTHKa.

DnacToMephl: HaTypallbHBIA Kay4dyK, CHHTCTHUECKHE KaydykKu (OyTaJMeHOBBINA, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbBIE (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJOKHO),
CUHTETHYECKUE (KAaIpOH U JIABCaH).

[Tonmumepsl  crenuanbHOrO  HasHaueHus (TedsOH, KeBiap, DJIEKTPONPOBOIANINE  TOJUMEPHI,
OuopazyiaraeMble TOJIUMEPHI).

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHsI BEIISCTB W WX MPEBpAICHUN: O3HAKOMIICHHE C 00pa3iamu
MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
«Pacno3HaBaHue MaacTMacc U BOJIOKOHY.

PacuérHrble 3agayn.

Haxoxpaenne MonekyIsspHO (HOpMYIIBI OPraHMYECKOTO COSAMHEHUS 0 MACCOBBIM JOJSM 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB, HAXOXXICHUE MOJICKYJSPHONH (QOpPMyYIBI OPraHUYECKOTO COCIMHEHHUS IO Macce
(00BEMY) TIPOIYKTOB CropaHus, MO KOJWUYECTBY BelmiecTBa (Macce, 00bEéMY) MPOAYKTOB PEaKIMU H/WIH
UCXOJHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYpHOU (OpPMYJbl OPraHUYECKOrO BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKHX CBOMCTB WM CIHOCOOOB TMONYYCHHs, ONpPEICICHHE IOJMU BBIXOJA MPOAYKTa PEaKIUd OT
TEOPETUIECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanmnzanmsi MeXNpeaIMETHBIX CBSI3€ TpU  M3YYEHUM OpraHudeckoil xumuu B 10  kiacce
OCYIIECTBIISIETCS Yepe3 HCIIONB30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHA, TaK W TOHSATHH,
MPUHSITHIX B OTACIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBICHUE, HAy4YHBIH (DaKT, TMIIOTE3a, TEOPHs], 3aKOH, aHAIIU3,
CUHTE3, Klaccudukaus, Ha0oieHue, U3MEpPEeHHe, IKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

du3nka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUUECKUN YPOBEHB, BEIIESCTBO,
TeNOo, 00BhEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3WYCCKUE BEIWYUHBI, CIUHUIIBI H3MEPEHUs, CKOPOCTh,
JHEprus, Macca.

buonorus: kneTka, opraHus3M, SKOcucTeMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTh, aBTOTPO(HBIHA
U TeTepOoTpO(HBIA TUIT MUTaHUS, OpOXKeHHe, POTOCUHTES, bIXaHHE, OCNKU, YTIIEBOMBI, KHUPbI, HYKICHHOBbIC
KHCIIOTHI, (JEPMEHTHI.

['eorpadusi: mose3Hble UCKOMAaeMble, TOTUINBO.

TexHosorust: MUIEBbIE MPOTYKThI, OCHOBBI PAIllMOHAIBLHOTO MUTAHUS, MOIOIIIUE CPEACTBA, MaTEPUATIBI U3
UCKYCCTBCHHBIX U CHHTETHYECKHUX BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHYECKUW 3ieMeHT. M3otomnbl. CTpoeHue 3JIEKTPOHHBIX 000J0YeK
aTOMOB, KBaHTOBBIC YHCIIA. JHEPreTUYECKHUEe YPOBHU W TMOAYPOBHU. ATOoMHBIE opOuTanu. Krnaccudpukanus
XUMHUYECKHX SJIEMEHTOB (s-, p-, d-, f-omemenTtsl). PacmpeneneHnue S7€KTPOHOB MO aTOMHBIM OpOUTAISM.
ONEeKTpOHHbIE KOH(UTypaluu aToMOB 3JEMEHTOB IEPBOrO—4YEeTBEPTOTO IMEPUOJOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUU, 3JIEKTPOHHBIE KOH(PUTYpAllMi HOHOB. DIEKTPOOTPULIATEIBHOCTb.

[lepnonuueckuii 3akoH u Ilepuonnueckas cucrtema xumuueckux aeMeHToB [I.M1. MenneneeBa. CBs3b
MEPUOANYECKOr0 3aKkoHa W Ileproanyeckoil CUCTEMBl XMMHUYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOICTB XHMHUYECKHUX JJIEMEHTOB U 0O0pa3yeMbIX HMHU
IPOCTBIX W CIOXHBIX BEHIECTB [0 TIpynmaM M IepuojaM. 3HA4YeHHe Iepuoaudeckoro 3akona [[.1.
Menpeneesa.

XuMuyecKkasi CBsi3b. BHUIBI XMMHUUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, METa/IMYecKas. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM CBS3W: OOMEHHBIH H JOHOPHO-AaKIENTOPHBIA. OHEpPruss W JJIMHA CBS3H.
[TonsipHOCTh, HAPaBICHHOCTh M HACHIIIAEMOCTh KOBaJE€HTHOW CBsA3U. KpaTHbie cBsizu. BomoponaHasi CBs3b.
MeKMONEeKyIISIpHbIE B3aUMOACUCTBUS.

BaneHTHOCTh M BaJe€HTHbIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPbl MOJIEKYJI C HUX
TeOMETPUUECKUM CTPOEHUEM (Ha PUMEpE COSAMHEHHM 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne o KOMIUIEKCHBIX coelMHeHusAX. CocTaB KOMILJIEKCHOTO HOHA: KOMITJIEKCOOOpa30BaTeb,
JUra”bl. 3HaU€HUE KOMIUIEKCHBIX coeluHeHu. [ToHaTHe 0 KOOpIMHAIMOHHON XUMHH.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOIO CTPOCHMs. THUIBI KPUCTALNIMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIIECTB.

[TonsiTne o aucnepcHbix cucremax. MctuHHble pacTBophl. [IpencraBieHue 0 KOJUIOMIHBIX pacTBOpax.
CnocoObl BbIpa)K€HHS KOHILIEHTpAllMd pacTBOPOB: MaccoBas [IOJi1 BeIlleCTBA B pPacTBOpE, MOJSpHAs
KOHILIeHTpanus. HacbleHHble 1 HEeHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. TpUBHANBbHBIE HA3BaHUSA OTACIHHBIX
MIPEICTABUTENECH HEOPTAHMYECKUX BEIIECTB.

Knaccudukanms XauMUYECKUX PEaKIid B HEOPraHUIECKON M OPTaHMYECKOW XMMUHU. 3aKOH COXpaHEHUS
MacChl BEILECTB; 3aKOH COXpPAaHEHUsS M MPEBPAICHHs] SHEPTUM NPU XUMHYECKUX peakuusix. TersoBbie
3P PEeKTH XUMUYECKUX peakinii. TepMoxuMudeckue ypaBHEHHUS.

CKOpOCTh XMMHYECKOW peakmuu, ©€ 3aBUCUMOCTh OT pas3MyHbIX (akTopoB. ['OoMoreHHele u
reTeporeHHble peakuuu. Katanus n karanus3aTopsl.

OO0patuMbie 1 HeoOpaTHMbIE peakiui. XUMUYecKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO PaBHOBECHSI.
@DakTOophl, BIUAIONINE HA TMOJOKEHHE XMMUUYECKOrO0 PAaBHOBECHS: TeMIEpaTypa, JABJICHHE W KOHIEHTpaIuu
BEILIECTB, y4acTBYIOmMX B peakuuu. [Ipunuun Jle [Hlarenbe.

OnekTponuTrdeckas aucconuanus. CwibHbBIC U cladbie IeKTpoauThl. Crenens auccormanuu. Cpena
BOJIHBIX paCTBOPOB: KUCJIOTHAs, HENTpanbHasl, meno4yHas. Bogoponansiil nokasarens (pH) pactBopa. I'maponus
coneit. Peakiiuu noHHOr0 0OMEHa.

OKHMCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEINb.
[Ipouiecchl OKMCIEHUSI M BOCCTAHOBJIEHUA. BajkHeNIIne OKUCIUTENN U BOCCTAHOBUTENIN. METOT 3JIEKTPOHHOTO
OanaHca. DIIEKTPOIIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl HM3YUYECHHS BEIIECTB M MX MPEBPALICHUN: pPAa3JI0KEHUE TNEPOKCHAA
BOJZIOPO/IA B MIPUCYTCTBUM KaTaau3aTopa, MOJAEIHN KPUCTAUINYECKUX PEIETOK, MPOBEICHNUE PEAKINNA NOHHOTO
oOMeHa, orpezesieHue CpeJibl paCTBOPOB € MOMOIIBIO UHAUKATOPOB, U3yUEHHUE BIUSHUS Pa3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XUMUUYECKOU PEAKIIMH U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuveckass xumus.



[Tonoxxenue HemetamioB B llepumomgmyeckoil cucreme xumuueckux sneMeHtoB .M. MenneneeBa u
O0COOCHHOCTH CTpoeHHs uX aromoB. Dusnueckue CBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIoB (Ha
npuMepe KUCIopoa, cepsl, hocdopa u yriaepomaa).

Bonopoa. Ilonyuenue, gpusnueckue U XMMUYECKHE CBOMCTBA: pEakIMU C METAUIAMU U HEMeETaJllaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuasl. TOIIMBHBIE JIIEMEHTBI.

["anorensl. Haxoxnenue B mHpHpoje, CHocoObl MOMydeHHs, (U3MUecCKhe M XUMHYECKHE CBOICTBa.
l'anorenoBoopoasl. BakHeimue KuCIOpoacoepKallie COSIUHEHHUs rainoreHoB. JlabGopaTopHble W
IPOMBIIIJICHHBIE CIIOCOOBI MTOJTyYeHHsI raJIoreHOB. [[puMeHeHne raloreHoB U MX COeAMHEHUI.

Kucnopon, o3oH. JlabopatopHble ¥ IPOMBIIUICHHBIE CIIOCOOBI MOMy4YeHUsl Kuciopoaa. dusnyeckue u
XUMUYECKHE CBOWCTBA U IPUMEHEHHUE KUCI0POAa U 030HA. OKCHIBI M IEPOKCHIBI.

Cepa. HaxoxaeHue B TpHUpOJE, CIOCOOBI IOJNy4eHUs, (PU3MUECKUE M XUMHUYECKHE CBOMCTBA.
CepoBonopon, cymbduabl. Oxcun cepsi(IV), okcun cepwi(VI). CepHucras u cepHas KHUCIOTHI U HX COJH.
Oco0eHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpumMeHenne cepol U €€ COeTUHEHU.

A3zot. HaxoxaeHue B mpupoje, crocoObl MoaydeHus, Pu3ndeckne U XUMHUYECKHUe CBOWCTBA. AMMUAK,
HUTPpHUAbL. OKCUABI a30Ta. A30THCTasi M a30THAst KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[IpumeHeHne a30Ta ¥ €ro COeTMHEHUN. A30THBIE YOOPESHHUS.

®ocdop. HaxoxxaeHune B mpupozae, CrnocoObl MOMy4deHHs, (puU3MyYecKrMe M XHMHUYECKHE CBOICTBA.
®dochunsr u pochun. Oxcuasl dochopa, pochopuas kucinora u e€ comu. [Ipumenenne Qochopa u ero
coenuaeHui. ®ochopHbie yaoOpeHusl.

VYraepon, HaXoXACHUE B MIPUPOJE. AJUIOTponHbIe MoaupuKauu. Puzndyeckue 1 XMMUYECKHE CBOICTBA
IPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoMm. Okeun yriuepoaa(ll), okcun yrinepoga(IV), yroapHas Kuciaora u
e€ conmu. AKTUBUPOBAHHBINA yTob, aacoponus. Dynnepensl, rpadeH, yriaepoanbie HaHOTpYyOku. [IpumeneHune
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIAOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxxnenue B npupose, croco0bl MomydeHus, pu3nueckue 1 XuMuueckue cBorictBa. OKcun
kpemHusA(IV), kpeMHUeBass KUCIIOTa, CHIMKAThl. [IpuMeHeHMe KpeMHHMS M ero coequHeHuid. CTekno, ero
MOJIyYEHUE, BUIBI CTEKIIA.

[Tonoxenne meramioB B [lepuogmdeckoil cucreMe XUMHUUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. O0mue Gu3nueckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTaioB
B ObITY 1 TexHUKe. CIUIaBbl METaJIOB.

DNEeKTPOXUMUYCCKUNA P HampsbkeHuid  MetaioB.  OOmue  crmocoObl  TOMYyYEeHHS METAJUIOB:
TUAPOMETAJUTYPrusi, MUPOMETAITYprusi, 3nekTpoMeramtyprus. [lonsarue o kopposzun mertamioB. CrnocoOsbl
3alUThl OT KOPPO3HHU.

OObmas xapaktepuctuka metamuioB [A-rpynmsl [leproandeckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB.
Hatpuit u xanuii: momydenue, pu3nyeckrue U XUMUUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U HX
COCTUHEHUN.

OOmas xapakrepuctuka metamioB IIA-rpynmsr Ileproguueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB.
Marnuit ¥ Kanpuuii: noxyueHue, Gu3nvYeckue U XMMUIECKHe CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB M UX
coenuHeHUH. JKECTKOCTH BOJIBI ¥ CITOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUH: TTOTy4YeHHe, PU3NYeCKHUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €0
coearHeHu. AM(pOTEpHbIE CBOMCTBA OKCHA U THIPOKCUAA ATIOMUHUS, THAPOKCOKOMITJICKCHI ATFOMUHHUSL.

OOmast xapakTepucTuka MeTauioB 1obounslix mnoxarpynn (b-rpynm) Ilepuoguueckoit cucTeMbl
XUMUYECKHUX AIIEMEHTOB.

®dusnyeckue U XMMUYECKHE CBOWCTBA Xpoma M ero coeamHeHui. Oxcunabl 1 ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl 1 TuXpoMaThl, X OKHCIUTEIbHBIE CBOWCTBA. [loyueHne u nmpuMeHeHue
Xpoma.



®u3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CoeIuHeHuW. BaxHeilmme coeauHeHUs
mapranna(ll), mapranna(IV), mapranma(VI) m mapranna(VII). Ilepmanranar kanusi, €ro OKHCIHUTEIbHBIE
CBOICTBA.

®usznueckue M XUMUYECKHE CBOMCTBA jkene3a M ero coeAuHeHuM. OKCUIbI, THAPOKCUIBI U COJIU
xene3a(ll) n xeneza(Ill). [lomydyenne u mpuMeHEHHE KeJle3a U €ro CIIJIaBOB.

du3nyecKue U XMMHYECKUE CBOMCTBA MeAu U €€ coeauHeHuil. [lonydyeHne u nmpuMeHeHrne Meau u eé
COEIMHEHUM.

[uuk: monyuyeHue, PU3NIEeCKre 1 XUMUIECKUE CBOMCTBA. AM(DOTEPHBIE CBOWCTBA OKCHIA U THIPOKCHIA
[IUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[prMeHeHne HKa U ero COeIMHEHUH.

DKCrepuMEHTaIbHBIE METO/Ibl U3YUYEHHSI BEIIECTB U UX MPEBPAIICHUI: U3yuyeHHe 00pa3I[0B HEMETAIIOB,
ropeHue cepbl, ¢ocdopa, Kemeza, MarHus B KHUCIOPOJE, M3yUEHUE KOJUICKIMH «MeTaibl M CIUIaBbD»,
B3aUMOJICCTBUE IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAUIOB C BOJOM (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMaTEPHUAIOB), B3aUMOJICHCTBUE IIMHKA M JKeJe3a C PAacTBOPAaMM KHUCJIOT M IIeloYel, KaueCTBEHHBIE
peakuuy Ha HeOPTaHWYEeCKUE aHHOHBI, KATHOH BOJIOPOJAA U KAaTHOHBI METAJJIOB, B3aUMOJIEHCTBUE THIPOKCH]IOB
QTIOMUHMS M IIMHKA C pacTBOpamMu KHCIIOT U IIEJIOYeH, pelieHue SKCIEePUMEHTAIbHBIX 3aJad MO0 TeMaM
«l"anorens», «Cepa u e€ coequHeHUs», «A30T 1 Hochop U UX COeATUHECHUD», «MeTalIbl TIIABHBIX MOATPYIII,
«Mertamibl MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumum B oOecrieueHUH YCTOMUMBOIO pPa3BUTHS uyeroBeuecTBa. [IOHATHE O HaydHBIX MeETOJaX
MO3HAHUS M METOJIOJIOTMM HAy4YHOro ucciefoBaHus. HaydHble TPUHIUIBI OpraHU3alMd XHMHUYECKOIro
MPOU3BOJCTBA. [IpOMBINITICHHBIE CITOCOOBI MOMYYCHHS] BaXXHEHIIUX BeHIECTB (Ha MpHUMEpEe MPOU3BOJCTBA
aMMHaKa, CEpHON KHUCIOThl, MeTaHoja). [IpoMbllieHHbIE CHOCOOBI TOMYyYEHUsT METAJIOB M CILJIABOB.
XUMHYEeCKOe 3arpsi3HEHHE OKpYyXarolied cpeapl U ero mnocieactBus. Ponb Xxumum B obecriedeHUH
DHEPreTHUECKOi 0e30MacHOCTH.

Xumus ¥ 370poBbe 4yenoBeka. JlekapcTBeHHbIE cpeacTBa. [IpaBuia MCHoOSb30BaHUS JIEKAPCTBEHHBIX
npenapaTtoB. Posib XuMUM B pa3BUTUH MEAUIMHBI.

XYMHS THUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble N00aBKH. Ponb XuMuu B OOECHeUeHUU MUIIEBOU
0E30MMacHOCTH.

KocMmernueckne u napdromepusie cpeactBa. beitoBas xumus. I[lpaBuina 06€30MacHOTO HCIOIH30BAHUS
npenapaToB OBITOBOM XUMHUHU B MIOBCETHEBHOM KU3HM.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMUs B CENBCKOM X03siiicTBe. OpraHnyecKre U MUHEpATbHbBIC YI00PSHHUSL.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTepHalibl, KpacKu, CTEKJIO, Kepamuka. Marepuanbsl A
anekTpoHuku. Hanorexnomnoruu.

PacuérHrble 3agayn.

Pacuérel: Maccel BemiecTBa Wiu 00BEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIHU
00BEMY OJTHOTO M3 yYaCTBYIONIMX B PEAKI[MU BEIIECTB, MAaCChl (00BhEMA, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB
peakuuu, ecliid OJHO U3 BEIIECTB UMEET MpUMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA peaKkiuy,
€CJIM OJHO W3 BEIIECTB JIaHO B BUJIE PAcTBOpa C ONpeAesEHHOM MacCcOBOM J0ieil pacTBOPEHHOTO BEIIECTBA,
MacCOBOM JIOJM M MOJSPHOM KOHIIEHTPALIUM BEIIECTBA B PAcTBOPE, MOJIM BBIXOJla MPOJYKTAa PEaKUUU OT
TEOPETHUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeaAMETHBIX CBsI3€H MPU M3YyUYCHHUHM OOIEH M HeopraHndeckod xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 HCIIONB30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHA, TaK W TOHSATHH,
MPUHSATBHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ure ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBICHUE, HAy4YHBIH (DaKT, TMIIOTE3a, TEOPHs], 3aKOH, aHAIIU3,
CUHTE3, Klaccu]uKaus, nepuoJuIHOCTh, HA0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MO/JIENb, MOJIETTUPOBAHUE.



®dusnka: MaTepus, MHUKPOMHP, MaKpOMHp, aToOM, O3JCKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIIHI,
PaIMOAaKTHBHOCTh, MOJICKYJIA, SHEPreTHYCCKHI YpPOBCHB, BEIIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHUE
BEIIIECTBA, UCANBHBIN ra3, (U3nYecKre BETHUMHBI, SANHHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPT U, Macca.

Buonorus: knerka, opranusM, dKocucTema, ouocdepa, MeTadoIu3M, MaKpO- H MUKPOIIIEMEHTHI, OCNKH,
JKUPBI, YTJIEBOJBI, HYKJICHHOBBIC KUCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIICCTB M MOTOK DHEPTHH B
9KOCHCTEMaX.

I'eorpadus: MuHEpalbl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE NCKOTAEMEbIE, TOTLINBO, PECYPCHI.

TexHomorus:  XUMHYECKass  IPOMBIIUICHHOCTb,  METATYpPTHsl,  CTPOHUTENbHBIE  MaTepUabI,
CEJIbCKOXO035HCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIIUICHHOCTh, (papMalieBTHYeCKasi MPOMBIIUICHHOCTD,
MPOU3BOJICTBO KOCMETHUCCKHUX IPEHapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB, JJICKTPOHHAS
MPOMBINIICHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMSBI 110 XMW HA VYIJIVBJIEHHOM
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

B cooTBercTBHM C CHCTEMHO-IEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYype JTUYHOCTHBIX PE3YyJIbTaTOB
OCBOCHHSI TIpenMeTa «XUMHsS» Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUS BBIICICHBI  CIEAYIOIINE
COCTABJISIOLIME: OCO3HAHHE OOYYAIOIIMMUCS POCCHMCKOM Tpa)IaHCKOW WAEHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOSATEIHLHOCTH U CaMOOIPEICICHUIO; HAIMYUE MOTHUBALUUA K O0yYEHUIO; TOTOBHOCTh U
CIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MTpaBUIaMU U HOPMaMU TTOBEICHNUS;
HaJU4KMe TPABOCO3HAHMS, DKOJIOTHYECKON KYJIBTYpHI; CIIOCOOHOCTh CTaBHTh IIEIM M CTPOUTH JKU3HEHHBIC
IJIaHEI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHS» OTpaxaroT CcHOPMUPOBAHHOCTH OIMbBITA
MO3HABATEIPHOW M MPAKTHYECKON ACSATEIHPHOCTH OOYUYaIOIIMUXCS B MPOLIECCE peann3ainuy o0pa3oBaTeIbHOM
eSITEIIbHOCTH.

JIM9HOCTHBIE pEe3yJbTaTHl OCBOCHHS MpeaMera «XUMHS» OTpaxaroT CcHOPMUPOBAHHOCTH OIMbBITA
MO3HABATEIIFHON U TPAKTHUYECKOH JEATeThHOCTH OOYYAIOIIMXCS B MPOIECCe peann3aliid 00pa3oBaTeIbHOMI
JeATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HAaHUS OOYYAIOMIMMICS CBOMX KOHCTUTYLMOHHBIX NPaB M OOS3aHHOCTEH, YBaXXCHHUS K 3aKOHY H
MPaBONOPSAJIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUjiaX MEKJINIYHOCTHBIX OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESATEIBHOCTH TPH CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI IPYTUX TIPHU aHAIN3e
Pa3TUYHBIX BUJIOB YUEOHOU IEeATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJICIUIO OTEUECTBEHHONW XUMUU;

YBKECHHSI K TIPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPHUIIOKESHUS XUMUH, OCO3HAHUS
TOTO, YTO JaHHBICE HAYKH €CTh PEe3ylbTaT IMUTEIbHBIX HAOTIONEHHH, KPOMOTIMBBIX IKCHEPUMEHTATHHBIX
MTOMCKOB, MTOCTOSIHHOTO TPyAa YUEHBIX U TPAKTHUKOB,

WHTEpECa M TI03HABATEIbHBIX MOTHBOB B TIOJYYCHHH W TIOCIEIAYIOIIEM aHaiu3e WH(opManuu o
MEPEIOBbIX TOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHMS;

CITOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH, U IPUHUMATh OCO3HAHHBIC
pelIeHusl, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTU OIIEHUBATH CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C MO3ULIUA HPABCTBEHHBIX U
MPaBOBBIX HOPM H C YYETOM OCO3HAHUS IMOCEACTBUI TTOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS I[EHHOCTEW 3J0pOBOTO0 M 0OE30MacHOTr0 00pasza KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

coOoIeHnsT TIpaBuil OE30MacHOTO OOpaIlleHHss C BEHIECTBAMU B OBITY, IOBCEIHEBHOW J>KHM3HHU, B
TPYAOBOH AEATEIbHOCTH;

MOHMMAHUS IICHHOCTH TMPaBWI WHAMBUAYAIBHOTO M KOJUJICKTUBHOTO O€30MacHOTO TIOBEJCHUS B
CUTYaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUSA TOCJICACTBUI W HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUST aJKOroJisi, HapKOTHKOB,
KypeHus);



5) TpyaoBoro BocnuTaHusi:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HUCCIIEIOBATENIbCKON JEeSATENIbHOCTH, OOIEeCTBEHHO
NI0JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a/1ad COLMAILHOW HAMPaBICHHOCTH (B
paMKax CBOEro KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3Iu4yHOro poja, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAaHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOJM TPpYJa U pe3ysibTaTaM TPYI0BOM AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYALHOW TPaeKTOpUH oOpa3oBaHus, Oyayiiei mpodeccuu
U peanu3aiuy cOOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH,
WHTEPECOB U MOTpeOHOCTEl 00IIeCcTBA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH I€JIeCO00Pa3HOr0 OTHOIIEHHUS K MPHUPOJE KaK HUCTOYHUKY CYIIECTBOBAaHUS >KM3HU Ha
3emire;

MOHUMAaHHUS TTI00aTBHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM, BIUSHUS YIKOHOMUYECKUX TPOIIECCOB HA
COCTOSIHHE MPUPOTHON U COUUAIIBHON CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH WCIOJB30BAHUS  JIOCTIDKEHWH XUMUU U1l PEIICHHS BOIPOCOB
PaIMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JACHCTBHI, NPUHOCAIIMX BPEA OKpPY)KAIOUIEH MNPUPOAHON cpele, yMEHHs
MPOTHO3MPOBATh HEONATONMPHSTHBIE OKOJIOTMYECKUE TMOCIEJCTBUS  MPEANPUHUMACMBIX JCUCTBUNA H
npeaoTBpanaTh ux;

HAJIMYUS Pa3BUTOrO HKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KYJIbTYphI, OIbITa JESTEIbHOCTH
9KOJIOTMYECKON HalpaBiIeHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B [M03HABATEIbHON, KOMMYHUKATUBHON U
COILIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO MTPOTUBOCTOSATH UICOJIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U OOIECTBEHHOM
MPAKTUKU;

MOHUMAHUS CIeUM(DUKN XUMUU KaK HAyKH, OCO3HAHHUS €€ polu B (DOPMHUPOBAHHWH PAIMOHATHLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYXKAIoIIeM MHpe Kak O EIMHCTBE
OPUPOABI U YeNOBEKa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH MpOoOJIeM COXPaHEHUS
MPUPOIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0c000M 3HAYMMOCTH XMMHUU JUIsI COBPEMEHHOM LMBMWIIM3ALUU: B €€ TYMaHUCTHYECKON
HATPaBIEHHOCTH W BaXHOW POJIM B CO3JaHMM HOBOUM 0a3bl MaTepUaIbHOU KYJIbTYphI, B PEIICHUN TIT00ATBHBIX
npo0JIeM yCTOMYMBOTO Pa3BUTHUS UYETIOBEYECTBA — CHIPhEBOM, SHEPIETHUYECKOM, MHUIIEBOM M IKOJIOTHYCCKOM
0e30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECNEYEHUM YCJIOBUM YCHEIIHOTO TpyJa W OSKOJIOTHYECKH
KOM(DOPTHOM KU3HH KaKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TI'PAMOTHOCTHU: IMOHUMAHUS CYLIHOCTH METOJIOB IO3HAHMS, HUCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS [Tl aHAIN3a U OObSICHEHUSI SIBJICHUIM
OKpPYXAIOIIer0o MHUpa M MPOUCXOAAIIUX B HEM HW3MEHEHUN, YMEHHUS JenaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS HA
OCHOBE HayYHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX C LEBI0 MOyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIB30BAaTh XUMHUYECKHE 3HAHMSI JIJISl PEIIeHHs MPOOIeM B peaabHBIX
YKU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON NeSTEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM TPY/la B pa3IudHbIX chepax npodhecCHOHATHHOM eATeTbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHMS MPOrpaMMbl MO XUMHH Ha YpOBHE CpEIHEro oOIiero
00pa3oBaHUs BKIIOYAIOT:

3HAUUMble  JUIT  (OPMHUPOBAHUS ~ MHPOBO33PEHHST ~ OOydYalOIUXCS  MEKAWUCIHUITMHAPHBIC
(MEXTIpeAMETHBIE) O0IeHAayYHbIe TOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MUPA M CHEIN(HUKY
METO/I0B TIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BELIECTBO, YHEPIUs, SBJICHUE, IPOLIECC,
cucTeMa, Hay4YHbIi (haKT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIeJOBaHUE, HAOII0IeHUE,
U3MEpeHNe, SKCIIEPUMEHT U IpyTHe);

yYHUBEpCalbHble  y4deOHble JAeHCTBHS  (IO3HABaTeNbHBIE, KOMMYHHUKAaTHBHBIC, PETYJIATUBHEIC),
oOecrieunBaromue  (GopMupoBaHue  (YHKIMOHAIBHOW TI'PaMOTHOCTH W COLMAJIBHONW  KOMIIETECHIIUH
00y4aromuxcs;

CIIOCOOHOCTh O0YYAIOMMXCsl HCIIOIB30BAaTh OCBOCHHBIE MEKANCIHMIUIMHAPHBIC, MHPOBO33PEHUYECKUE
3HAHWS ¥ YHUBEPCAJIbHBIC yUeOHBIC ICHCTBUS B TO3HABATEIHHON U COMAIBHON MPAKTUKE.

MertarnpeMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMH,
KOMMYHHUKATHUBHBIMH U PETYJIATUBHBIMU JACHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (JOPMYITUPOBATH U AKTyaITM3UPOBATH MIPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

ONpEeNEeNATh ILEeNU ACATENbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX JOCTHXKEHHUS, COOTHOCUTH
Pe3yNbTaThl IEATENBHOCTH C TOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh TMPH OCBOCHUU 3HAHUM NPUEMBI JIOTHUECKOTO MBIILICHUS: BBIACIATh XapaKTepHbIE
NPU3HAKK TOHATUA M YCTaHABIMBAaTh HMX B3aMMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIWE MOHSTHS JUIs
00BSICHEHUS OTAETBHBIX (PAaKTOB U SBJICHUH;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTHb JIOTHYECKHE pacCykaAeHUs (MHIYKTUBHBIC, JE€IyKTUBHBIC, 10 AaHAJIOTUHU), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX, (JOPMYITUPOBATH BBIBOJIBI U 3AKITIOUCHUS;

NPUMEHSTh B TpOIECCe IMO3HAHUS HCIOJb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJECIbHbIE MPEJICTaBICHUS — XUMHYECKUW 3HAK (CHMBOJ) DJE€MEHTa, XMMHYEecKas
dbopMyna, ypaBHEHHE XMMHUYECKON PEaKIMu — MPU PEHICHHH Y4YeOHBIX MO3HABATENIBHBIX U IMPAKTUYECKUX
3a/1a4, MPUMCHITh Ha3BaHHBIC MOJENbHBIE TPEACTABICHUS I BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHI.

2) 0a30BbIe HCCJIEN0BATEAbCKHE TeHCTBUSI:

BJIJI€Th OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMynupoBaTh IENW W 3aJaYd HUCCIECIOBAHUS, HCIOIH30BaTh IOCTABIEHHBIE M CAMOCTOSTEIHHO
c(hopMyJIHUPOBaHHBIE BONIPOCH! B KaY€CTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI /17151 )OPMUPOBAHUS TUIIOTE3bI IO
MPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEJCHUS YYEHHMUYECKUX SKCIEPUMEHTOB,
COBEpPIIICHCTBOBATh YMEHUS HAOIOIaTh 32 XOJIOM MPOIlecca, CaMOCTOSTEIILHO MTPOTHO3UPOBATh €r0 Pe3ybTarT,
dbopmynupoBath 0000IIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJIbTATOB HCCIEAOBAHUS,
COCTaBJISITH 0OOCHOBAHHBIN OTUYET O MPOJIETIaHHON padoTe;

nprOOpeTaTh OMNBIT YYCHHUYECKON HCCIeNOBATEIbCKOW ¥ TPOEKTHON JCSTeNbHOCTH, TPOSBISTH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pEIICHUS MPAaKTUYECKHX 3ajad,
MPUMEHEHHUIO Pa3INYHbIX METOJOB IMO3HAHUS.

3) pabora ¢ ungopmanmeii:



OPHEHTHPOBATbCSI B PA3IMYHBIX MCTOYHMKAX MHGOpManuu (HAyyHO-TIOMYJsipHAs JHUTEparypa
XMMHYECKOI'O COJEp’KaHMs, CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa), aHaNIM3MpPOBAaTh HH(GOPMALMIO
pa3nMyHBIX BUAOB U (GOpPM  TPEACTABICHUS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTH U
HEMPOTHUBOPEUUBOCTD;

(GopMynIHMpOoBaTh 3ampockl U NPUMEHATh PA3JIMYHbIE METOJbl NpPU MOUCKE U O0TOOpe MHpOopMaLuy,
HEOO0XOIMMOM JIs1 BBIIIOJHEHUS yUEOHBIX 33/1a4 ONpeAeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH M Pa3IMYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMaIbHYIO (GOpMy mNpeacTaBieHus WHOopMmauu (cxeMbl, rpadukw,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KaueCTBE CpEACTBa NpU padoTe C XMMHUYECKOH HH(pOpMaIMen:
IPUMEHATh MEXIIpPEIMETHbIE ((pU3HUecKue u MaTeMaTH4YeCKre) 3HaKU U CUMBOJIBI, (hOpMyJIbl, a0OpeBHATYPHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIHOCTH.

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eiiCTBUS:

3a71aBaTh BOMPOCHI IO CYMIECTBY 00CYKIa€MOM TEMBI B XOJI¢ TaJIoTa W/UIH JUCKYCCUH, BEICKA3bIBATh
nacu, (bOpMyJII/IpOBaTB CBOU MPCAJIOKCHUSA OTHOCUTCIIBHO BBIITOJTHCHHU A HpeHHOX(eHHOﬁ 3aJa4du,

BBICTYTIATh C MPE3CHTALUEH Pe3yTbTaTOB IO3HABATEIILHOM JNESITEIbHOCTH, TIOJTYYCHHBIX CAMOCTOSTEIIEHO
HJIM COBMCCTHO CO CBCPCTHUKAMU IMPU BBIMTOJIHCHUHU XUMHUYCCKOI'O 3KCIICPUMCHTA, HpaKTHHGCKOﬁ paGOTBI 10
UCCIICIOBAaHHUIO CBOMCTB M3YYaeMBbIX BEIIECTB, PeaH3alMi Y4eOHOTrO MPOeKTa, U (HOPMYyIUPOBATh BHIBOJBI IO
pe3yibTaraM IMPOBENEHHBIX HMCCIIEOBAHUN IMyTEM COTJIACOBAHMS TO3HMIMK B XOA€ OOCYXKIEHHS W oOMeHa
MHECHHSIMHU.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

CaMOCTOATCIIbHO TINIAHUPOBATH U OCYHICCTBJIATHL CBOIO IMO3HABATCIBHYIO ACATCIBHOCTDL, OMPCACIIAN eé
[eNu M 3a/la4d, KOHTPOJIMPOBATH U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeiaraeéMblii alropuTMm
JIEHCTBUI TIPU BBIMIOJHEHWH YYEOHBIX M HCCIENIOBATEIbCKUX 3ajaad, BbIOMpaTh Hanbosiee 3(h(EeKTHBHBIN
CHOCO0 WX PEHICHUs C YIETOM TOTYYCHHUST HOBBIX 3HAHHUI O BEIIECTBAX U XUMHUUECKUX PEAKIIHAX;

OCYIIECTBIISATH CAMOKOHTPOJIb ICATEILHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS TPOTPAMMBI MO XMMHW Ha YyIIIyOJEHHOM YpOBHE Ha YPOBHE
cpemHero oOmiero oOpa30BaHUs BKIIOYAIOT CreNUUYECKUE I ydeOHOTO TpeaMeTa «XUMHsS» HaydHbIE
3HAHUS, YMEHUS U CIIOCOOBI NEHCTBUU 1O OCBOCHHIO, MHTEPIPETALUU W NMPEoOpPa3OBaHHUIO 3HAHHM, BHJIBI
ACATCIIBHOCTH IO MOJYYCHHUIO HOBOI'O 3HAHUSA W NPHUMCHCHUIO 3HAHUU B PA3INIHBIX y‘ICGHBIX CUTyalluiXx, a
TaK)Xe B PEATBHBIX XH3HCHHBIX CUTYaIMsIX, CBSA3aHHBIX C XUMHUEH. B mporpamMme 1Mo XUMHH TpEIMETHBIC
Pe3yJIbTaTHI MPEICTABICHBI TIO TOAaM U3yUCHHS.

10 KJIACC

[IpenMeTtHbIe pe3ysibTaThl OCBOEHUA Kypca « OpraHn4ecKast XUMHUsD OTPa)xaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYCHUW OPraHUYECKOH XHWMHH B CHCTEME
€CTECTBCHHBIX HayK W €€ polii B OOCCIICUEHUU YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA B PEHICHHH MPOOIIEM
OKOJIOTMYECKOM, SHEPreTUYeCKOW W MHUIICBOW O€30MacHOCTH, B PA3BUTHUH MEAWIIMHBI, CO3JAaHHH HOBBIX
MaTepHaoB, HOBBIX HMCTOYHHKOB DJHEPruu, B OOECIEUEHHWU PAIMOHAIHHOTO TPUPOAOIOIH30BAHUS, B
(GbOpMHPOBAaHUM MHPOBO33PEHHS M OOIICH KyJIbTYphl YEIOBEKa, a TaKKe HKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J0POBbIO U IIPUPOJHOM CPEE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBONOJIATAIOIIME ITOHATHS —
XUMUYECKHH AJIEMEHT, aTOM, PO M AJIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-aToOMHBIE OpOUTAM, OCHOBHOE U
BO30YX/JIEHHOE COCTOSIHUS aToMa, TUOpHAM3aIlMs AaTOMHBIX OpOWTanei, WOH, MOJIEKYyJia, BaJEHTHOCTD,



3EKTPOOTPHUIIATENLHOCTD, CTENIEHh OKUCIICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM,
VIJIEpOAHBIH CKeleT, (YHKIHOHANbHAs TpyNnmna, paaukal, CTPYKTypHble (opMmyibl (pa3BEPHYTHIE,
COKpAIllEHHBIC, CKEJETHBIC), M30MEPHUS CTPYKTypHasi W MPOCTPAHCTBEHHAs (T€OMETpUYEcKas, ONTHYECKas),
M30MEPBI, TOMOJIOTMUECKUN PAJl, TOMOJIOTH, YIJIEBOAOPOJbl, KUCIOPOJA- U a30TCOAEPIKALLUE OPraHUYECKHE
COEIMHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEUHEHUS; TEOPUH, 3aKOHBI
(mepuommveckuii 3axkoH J[. . MenneneeBa, Teopus CTpoeHHs oprannveckux BemectB A. M. bytnepona, 3akon
COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHWS M NPEBPAIICHUS SHEPrUU IPU XUMUYECKUX PEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHHUS, JIE)KALME B OCHOBE TOHUMAaHMUS
NPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBJICHMIA; PEICTABICHUS O MEXaHHW3MaX XMMUYECKUX PEaKIuii,
TEPMOJMHAMHYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIHMSHUH aTOMOB U
TpyNIl aTOMOB B MOJeKyJaxX (MHAYKTUBHBIH W Me30MepHbIH 3¢¢ekTel, opueHTantel [ u Il poga);
(haKTOJIOTMUECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYCHUU M OE30MIaCHOM HCIOJIb30BAHUU Ba)KHEHIIUX
OpraHMYECKUX BEHIECTB B OBITY M NPAKTHYECKON AESITENTbHOCTH YENOBEKa, OOIIMX HAay4YHBIX MpPUHLHUIAX
XUMHYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAaHOIA, TepepaboTKu HEDTH);

c(OPMHPOBAHHOCTh yYMEHUH: BBIABIATH XapaKTEpHbIC TMPU3HAKK TOHATHH, YyCTaHABIMBaTh HX
B3aMMOCBS3b, HMCIOJb30BaTh COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUM COCTaBa, CTPOEHHS M CBOMCTB
OPraHUYEeCKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIS COCTaBJICHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHUX BEILECTB;

COCTaBJIATh YPAaBHEHHUS XMMUYECKMX pPEAKIMA M PpacKpbIBaTh HUX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS DJIEKTPOHHOrO OanaHca ATHX peaklMi, peakiuii
MOHHOT'0 OOMEHa MyTEM COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHMX BELIECTB I WIIIOCTPALUM HMX XUMHYECKOIO H
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpMHUPOBAHHOCTh YMEHHUMN: YCTAHABIUBATh MPHUHAIKHOCTh U3yUYEHHBIX OPTaHUYECKUX BEIECTB IO
UX COCTaBy M CTPOCHUIO K ONpPENeNEHHOMY KJAcCy/Tpylie COeAWHEHWH, JaBaThb WM Ha3BaHUA IO
cucremarnueckoii HomeHknarype (IUPAC) u mnpuBoauTh TpHUBHAJIbHBIE HA3BaHUSA [UISl OTIEJIBHBIX
NpEeJCTaBUTENICH OpPraHMYECKUX BEIIECTB (STHIICH, alleTWJIECH, TOJIyOJd, TIUIEPUH, STHICHIJIMKOIb, (hEHOI,
dbopManbaerua, aleraibAerui, aleToH, MypaBbHHAs KHUCIOTa, YKCyCHasl KMCIIOTa, CTEapUHOBAs, OJCHHOBAs,
NaJbMUTUHOBAsI KUCJOTHI, TVIMLWH, aJlaHuH, MajibT03a, PPyKTO3a, aHWJIUH, JIUBUHUJI, U30IPEH, XJIOPOIPEH,
CTHPOJI U JApPYyTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BUA XHWMHYECKOH CBS3M B OPraHMYECKUX COEAMHEHHSIX
(koBaJieHTHas! U UOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHUs OpraHudeckux BemecTB A. M.
ByTneposa 11t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKUE CBOWCTBA
TUMIUYHBIX MPEACTaBUTENCH pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: alKaHOB, IIUKJIOAIKaHOB, aJKEHOB,
aJIKaIM€HOB, AIKUHOB, APOMATUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
IPOCTBIX U CIOKHBIX 3()UPOB, )KUPOB, HUITPOCOCTUHEHUN 1 AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOOB (MOHO-
, JW- ¥ TOJUCaxapuaoB), WIUIIOCTPUPOBaTh TI'E€HETHYECKYIO CBSI3b MEXJAY HUMH ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyT;

c(OpMUPOBAHHOCTh yMEHUSI TMOATBEPKIAaTh HAa KOHKPETHBIX IpPUMEpPax XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpaTHOCTH M TUIA KOBAJIEHTHOH CBs3U (C- U T-
CBSI31), B3aMMHOT'O BIUSHHSI aTOMOB U TPYTIIT aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTb HMCTOYHUKH YTJIEBOJOPOJHOTO ChIphs (HEQTH,
MIPUPOIHBIN Ta3, Yyrojb), CIIOCOOBI €ro mepepadboTKH U MPAKTHIECKOE MPUMEHEHHE MTPOIYKTOB MepepadboTKH;



c(OpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUUW O €CTECTBEHHO-HAayYHbIX METOJaX IO3HAHUSA —
HAOJI0/IEHUH, U3MEPEHUU, MOJIETTUPOBAHUY, SKCIIEPUMEHTE (peallbHOM U MBICIIEHHOM) U YMEHHS PUMEHATH
9TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHHUSI IIPUMEHSTH OCHOBHBIEC ONEPAIMH MBICTHTEILHON NEATEILHOCTH — aHAIIU3 |
CUHTE3, CpaBHEHHE, 0000IleHUEe, CHCTEMAaTH3allMI0, BBISBICHHE MNPUYMHHO-CIECICTBEHHBIX CBSI3eH — MAJIs
M3y4YEHUS CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIN;

c(OPMUPOBAHHOCTh YMEHHUH: BBISBISTH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C TOHATHUSAMH H
NPECTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIs 00JIee OCO3HAHHOTO MOHUMAHUS CYITHOCTH
MaTepuaIbHOrO €IMHCTBA MHUPA, UCIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHH IJ11 OObSICHEHUS
Y IPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHHU: TMPOBOJUTH PACUYETHI MO XUMUYECKUM (OpMyIaM U ypaBHEHHSIM
XMMHUYECKHX PEAKIM C UCIIONb30BaHUEM (PH3MUECKUX BEIMUYMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEIECTBA),
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacUEThI 10 HAXOXKACHUIO XUMUYECKON (OPMYJIbI
BEILECTBA I10 HW3BECTHBIM MAacCCOBBIM JIOJISIM XUMHUYECKHUX JIIEMEHTOB, IMPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HBIX BEIECTB;

c(OpPMHPOBAHHOCTh YMEHUM: TPOrHO3UPOBATH, AaHATU3UPOBATH U OLIEHUBATH C MO3ULUI YKOJOTHUECKON
0€30MIaCHOCTH TMOCTEACTBUS OBITOBOM M TNPOM3BOACTBEHHOW JIEATEIILHOCTH YEJIOBEKAa, CBS3aHHOM ¢
nepepaboTKOl BEIIecTB, UCIOIB30BaTh MOJYyUYEHHbIC 3HAHUS Ui MPUHITHS TPAMOTHBIX PELICHUN MpobsieM B
CUTyalUsX, CBI3AHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOATENBHO IJIAHUPOBATh U MPOBOJIUTH XUMHUYECKHH SKCIEPUMEHT
(mosryueHue U U3yueHHe CBOMCTB OPTaHUYECKUX BEUIECTB, KAUECTBEHHBIE PEAKIINH YIII€BOAOPOIOB PA3IUUHBIX
KJIACCOB U KHUCJIOPOJACOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHUE OHKCIEPUMEHTAIBHBIX 3a1ad II0
pacIo3HaBaHUIO OPTaHUYECKUX BEIIECTB) C COOIOJICHUEM TTpaBuil 0€30MacHOT0 OOpaIeHus ¢ BEIIeCTBAMU U
71a00paTOpHBIM 000pyAOBaHUEM, (POPMYITUpPOBATh LEIb HCCIENOBAHMA, MPEACTABIATH B PA3IMYHON (opme
PE3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOiroAaTh mpaBuja 3KOJOTHYECKH I11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESITEILHOCTU B
LEIAX COXPAaHEHHsI CBOErO 3J0POBbS, OKPYXKAIOLIEH IPUPOAHOW Cpenbl M JOCTHKEHHUS €€ yCTOWYHMBOIO
pa3BuUTHS;

OCO3HABaTh ONACHOCTb TOKCHMYECKOTO JEUCTBUS HA >KMBBIE OPTaHU3MBbI ONPEACIEHHBIX OPTaHMYECKUX
BEIIECTB, TOHUMAas cMbIciT moka3zarens I1JIK;

aHAJTM3UPOBATh 1EJIeCO00Pa3HOCTh MPUMEHEHHS OPTaHMUECKUX BEILECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3pEHMS COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHUN: OCYIIECTBIISITH II€JIEHANPABIECHHBIA MOUCK XUMHYECKOH HMH(OpMAalUU B
pa3IUYHBIX MCTOYHMKAaX (HayyHas W YydeOHO-HayyHas JHTepaTypa, CpeAcTBa MaccoBoil uHopMaiuw,
WNHTepHer u Ipyrue), KPUTHUYECKU AaHAIM3MPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mnepepadaTeiBaTh €€ H
UCIIOJIb30BaTh B COOTBETCTBHUH C MTOCTABIEHHOW Yy4eOHOM 3a/1a4eii.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4ecKasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O MaTepHaJbHOM EIWHCTBE MHUPA, 3aKOHOMEPHOCTSAX U
MIO3HABAEMOCTH SIBJIEHUI NPUPOJIbI, O MECTE U 3HAYEHHHM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B
o0ecreueHn yCTOMYMBOTO Pa3BUTHS, B PEHICHUU MPOOJEM 3KOJIOTHYECKOW, IHEPTETHUUECKOW W THUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHWU HOBBIX MaTEpUAOB, HOBBIX HCTOYHHKOB JHEPIUH, B
o0ecreyeHn! paloHaIFHOTO MPUPOIONONIb30BaHus, B (HOPMUPOBAHMHM MHUPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJI0BeKa, a TAKXKE SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM cperie;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIIAE MOHATUS —
XUMHUYECKHM 3JI€MEHT, aToM, SJIpO aToMa, HM30TOIbI, AJIEKTPOHHAs 00o0J0YKa aroma, S-, p-, d-aTOMHBIE
opOuTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, THOpUIM3aIMs aTOMHBIX OpOuTaseil, noH, MoJIeKyJa,



BaJICHTHOCTh, 3JIEKTPOOTPUIATENILHOCTh, CTENEHb OKUCICHMS, XMUMHUYECKas CBsA3b (KOBaJEHTHasl, MOHHas,
MeTaJlJIM4ecKasi, BOJOPOJHAsA), KPUCTAUIMUECKas peniérka, XMMUYecKas pPeakius, pacTBOP, IJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JIEKTPOJIMTUYECKAs TUCCOLMALMSA, CTENEHb JUCCOLMAIMM, BOJOPOAHBIN IOKa3aTelb,
OKHCITUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3()(eKT XMMHUYECKOH peakIiiH, CKOPOCTh XHMHUYECKOH peakIiH,
XMMHYECKOE DPABHOBECHE; TEOPUU U 3aKOHBI (T€OpUs SJIEKTPOIUTHUECKON AMCCOIMAINM, MEePHOIUYECKUIA
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHHUs U MIPEBPAICHUS YHEPTUU [TPU
XMMHUYECKHMX PEaKIMIX, 3aKOH ITOCTOSIHCTBA COCTAaBa BELIECTB, 3aKOH ACHCTBYIOLIMX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMUMUM, MUPOBO33PEHUECKUE 3HAHUS, JI€XKAIllMEe B OCHOBE MOHUMAaHUsl MPUYMHHOCTH U
CUCTEMHOCTH XHWMMYECKHUX SIBIICHHM; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHMM BEILIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAaJMOJEKYISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XMMHUUYECKHX pPEaKIUi,
TEPMOJIMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSX HX MPOTEKAHMS, O XUMHUYECKOM pPABHOBECHH,
pacTBOpax M IUCIIEPCHBIX CHUCTEMax; (DAKTOJIOTHYECKHE CBEIEHHS O CBOWCTBAX, COCTaBEe, IMOJyYEHUH U
0e30MacHOM HCIOJIb30BAHNN Ba)KHEUIINX HEOPTraHMYECKHX BEIIECTB B OBITY M MPAKTHUECKOH IEeSITeNbHOCTH
YyesioBeKa, OOIIMX HAyYHBIX MPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHWIA: BBIABIATH XapaKTepHbIC MPU3HAKU TIOHATUN, YyCTaHABIUBATh WX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONUCAHUM HEOPraHWYECKUX BEIIECTB U HUX
IIPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY IJISi COCTaBICHUS (HOpMYI
BCIIIECTB M YPAaBHCHHH XMMHYECKUX peakiuid, cucremarndeckyro HomeHkinarypy (IUPAC) um TpuBuambHbIE
Ha3BaHUs OT/CJIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPECNIATh BAICHTHOCTh U CTENEHb OKUCIICHHS XHMHYECKHUX JJIEMEHTOB B
COCIMHEHUSX, BHUJ XHMHUYECKOW CBSI3M (KOBaJIeHTHas, WOHHAas, MeETa/lInyecKkas, BOJOPOJHAs), THII
KPUCTAJUIMYECKON peIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJAa XMMUYECKOH CBSI3U U
TUNA KPUCTAJUIMYECKONW pemeETkd, OOMEHHBI M JIOHOPHO-aKLUENTOPHBI MEXaHW3Mbl O0O0pa30BaHMA
KOBAJIEHTHOH CBSI3H;

c(OpMHUPOBAHHOCTh YMEHHUH: KIACCHU(PUIMPOBATh: HEOPraHWYECKHE BEIIeCTBAa IO HX COCTaBy,
XUMHUYECKHE PEaKIUU IO Pa3IMnYHbIM TpU3HAKaM (YUCIy W COCTaBYy pPEarupylolIMX BEIIECTB, TEIUIOBOMY
3pQeKTy peakiuy, U3MEHEHHIO CTENCHEeH OKUCIEHUS BIIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalu3aropa H
JPYTHE); CaMOCTOATEIbHO BBIOMPATh OCHOBAHUS W KPUTEPHUM I KiaccH(UKAIMKM U3yd4aeMbIX BEILECTB U
XUMHYECKHUX PEAKIUK;

c(OpPMHUPOBAHHOCTh YMEHHUSI PACKphIBaTh CMBICI Tepuoamdeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOLTYI0, OOBSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XMMHUYECKHUX
3JIEMEHTOB MEPBOTO—4YeTBEPTOro nepuoioB [lepuognyeckoit cucremsl .M. MeHnneneeBa, UCIOJIb3ysl TOHATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOJYPOBHU», «S-, p-, d-aTOMHBIE OpOMTAIN», «OCHOBHOE H
BO30YXJIEHHOE SHEPreTUYEeCKHe COCTOSHUS aToMay; OOBSICHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWMCTB
XMMHYECKUX BJEMEHTOB M HMX COEAMHEHMM Mo mnepuonaMm W rpynmnam llepmoamueckoir cuctemsr I, .
MenneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHIA: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3JIMYHBIX KJIACCOB, TMOATBEPKAATh CYIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIY HEOPraHMYEeCKUMU
BEILECTBAMH C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIH
MOCPEJICTBOM COCTABJICHUSI JJIEKTPOHHOrO OallaHca STUX peaklHif; peakiuii HOHHOro oOMeHa MyTEéM
COCTABJIICHMS MX IIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHEHUMN; pEaKUUNd TUAPOJIM3A; PpEeaKLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIICKCOB IIMHKA U aJTFOMUHHS ),

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMUYECKUX pEaKLUUil ¢ yuéToM
UX SHEPreTHUUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XMMHUYECKON pEaKIMy B 3aBUCUMOCTH OT



pa3IUYHBIX (DAKTOPOB, a TAaKXKE XapaKTep CMELICHUS XMMHUYECKOTO0 PaBHOBECHs IMOJ BIUSHUEM BHEIIHUX
BozneticTBuil (mpunnum Jle Hlarense);

c()OPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh XUMHUYECKHE pEaKIUu, JIeKalie B OCHOBE
MPOMBINUICHHOTO TOJYYeHHUSI CEPHOM KHUCIOTHI, aMMHaka, OOIIMe HaydHble MPUHIUIB XUMUYECKUX
MIPOU3BOJICTB; 1EIECO00Pa3HOCTh MPUMEHEHHS] HEOPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTH BIAJICHUS CHCTEMOW 3HAHUI O METOJAaX HAYYHOTO MO3HAHWS SBICHHIA MPUPOABI —
HaOIO/IeHUEe, W3MEpPEeHHE, MOJCIUPOBAHUE, JKCIIEPUMEHT (PEallbHbIi M MBICICHHBIN), HCIOIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, YMEHUsS MPUMEHATh 3TH 3HAHUS NPU 3KCIEPUMEHTAIBHOM HCCIIEIOBAHUM BELIECTB U
JUIsl OOBSCHEHUSI XUMUYECKUX SIBJICHUH, UMEIOLIMX MECTO B MPUPOAE, IPAKTUUECKON NeATEeIbHOCTH YeloBeKa
U B TIOBCEHEBHOM JKU3HMU,

c(OPMHUPOBAHHOCTh yYMCHHSI BBISBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUW C TIOHATUSAMU H
NPEJICTABICHUSIMH  IPYTMX €CTECTBEHHO-HAYYHBIX TMpEAMETOB g 0ojiee OCO3HAHHOTO MOHMMAHMUS
MaTepUalbHOIO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHUSI TPOBOAHUTH PACUETHI: C MCIOIH30BAHUEM TMOHATUH «MaccoBasi OIS
BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPAIIMS»; MACChl BEIIECTBA MM O00BEMA raza Mo M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BbEMY OJTHOTO U3 YUACTBYIOIINX B PEaKIIMH BEIIECTB; TEIUIOBOTO Y dekTa
peaKkuu; 3HAYEHUs BOJOPOJHOrO II0KA3aTENsl pPAaCTBOPOB KHUCIOT W IIEJIOYEeH € HU3BECTHOM CTENEHbIO
JUCCOLMalnu; Macchl (00BbEMa, KOJIMYeCTBa BEUIECTBA) MPOAYKTA PEaKlIUU, €CIIU OJHO U3 UCXOIHBIX BEIIECTB
JTAaHO B BHUJIE pacTBOpa C ONpPENEIEHHOM MaccOBOM J0Jiell PacTBOPEHHOTO BEIIECTBA WMJIM JaHO B M30bITKE
(MMeeT IpPUMECH); JIOJIH BBIXOJIa MPOIYKTa PEeaKIiK;, 00bEMHBIX OTHOIICHU Ta30B;

c(OpMUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHH SKCIIEPUMEHT
(mpoBeneHUe peaklnii HOHHOrO 0OMeHa, MOATBEPKACHHE KaueCTBEHHOIO0 COCTaBa HEOPTraHMUYECKHUX BEIIECTB,
oTpesieNieHUe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB, U3YYCHHUE BIUSHUS Pa3IHIHbIX ()aKTOPOB
Ha CKOPOCTh XHMMHYECKON peaklUH, pPEIICHHE HKCIEPUMEHTAIbHBIX 3adad 1o TeMaM «MeTtaiey u
«Hewmeramnb») ¢ coOmrofeHueM TpaBU 0e30macHOTO OOpalieHusi ¢ BeImecTBaMH M JIa0OpaTOPHBIM
o0opyzaoBanueM, (HOpMyIHpOBaTh IENb HCCIEAOBAaHUSA, MPEACTaBIATh B Pa3iMdHON (opMe pe3ynbTaThl
HKCIIEPUMEHTA, aHAJTU3UPOBATh U OIIEHUBATH UX JTOCTOBEPHOCT;

c(OpPMUPOBAHHOCTh YMEHHUHW: COONMIOJaTh MpaBuja IOJH30BAHUS XUMUYECKOW TMOCYIOH W
1a00paToOpHbIM  000pYJOBaHHEM, OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKUMSIMH IO
BBIMOJTHEHHUIO J1a00paTOPHBIX XMMHYECKHX OMBITOB, IKOJOTUYECKHU 1€]1ecOo00pa3HOro MoBeIeHUsi B ObITY U
TPYIOBOM JEATENBHOCTH B IIEJSIX COXPAHEHMsS] CBOETO 3/I0pPOBbs, OKpPYXKAIOIIEW MPUPOIHON Cpenbl M
JOCTH)KEHHUSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMNACHOCTh TOKCHMYECKOTO JCHCTBUS Ha >KUBbBIC
OpraHU3Mbl OIIPENEIEHHBIX HEOPTAHUUECKUX BEIIECTB, MOHNMast cMbica nokasarens [1/1K;

c(OpMUPOBAHHOCTh YMEHUN: OCYIIECTBIISTH Il€JIEHANPABIECHHBIA MOUCK XUMHYECKONH HMH(OpMaluU B
pa3MUYHBIX WMCTOYHHMKAX (HayyHas W YydeOHO-HayyHas JHTepaTypa, CpEACTBa MaccoBOM uHGoOpMaIuw,
WNHTepHer u 1pyrue), KPUTHUECKU AaHAIM3MPOBATh XUMHYECKYI0 WH(OpMaIuio, mepepadaTeiBaTh €€ u
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.
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Pa3znea S. BbicokOMOJIEKYJ/JISIPHBbIE COEINHEHUS
5.1 BBICOKOMOJIEKYISIPHBIE COETUHEHHS 6 1
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Jl:;-)l] HaumeHoBaHue pa3/iejioB M TEM NMPOTrPAMMBbI Beero Koutpoabuble IlpakTnueckue f:égg? O(LB:TI:J)ILHH e
padoThI padoThI pecypes
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenue atoma. Ilepnonnueckuii 3akoH u Ilepuonnyeckas 9
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[IpeameT u 3HaYeHUE OPraHUYECKON XUMUH, IPEACTaBICHUE

1 pedl p » IPeAt 1 https://resh.edu.ru/
0 MHOT000Opa3uu OPraHuYecKUuX COeTMHEHUN
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U

2 BO30YXAEHHOE COCTOsIHUS ). BaseHTHBIE BO3MOKHOCTH aToMa 1 https://resh.edu.ru/
yriiepojia
XuMuyeckas CBSI3b B OpraHUUYECKUX COCTUHEHUSX.

3 MexaHu3mbl 00pa30BaHUS KOBAJIGHTHOU CBSI3H, CTIOCOOBI 1 https://resh.edu.ru/
pa3pbiBa CBA3EH
Teopust cTpoeHus1 OpraHUYECKUX coenHEeHn A. M.

4 p p p A 1 https://resh.edu.ru/
byrtneposa
Bunbl n3omepun: CTpykTypHasi, IpOCTPAaHCTBEHHAS.

5 OneKTpoHHBIE 3PPEKTH B MOJIEKYJIaX OpPraHUYECKUX 1 https://resh.edu.ru/
COCTUHEHUN
[IpeacraBnenue o kiaccupuKaMU U CUCTEMaTH4ecKas

6 el (prxan 1 https://resh.edu.ru/
Homenkiarypa (IUPAC) opranndeckux BEIECTB
Knaccudukanus peakiuii B OpraHn4eckoil XUMHUH 1 https://resh.edu.ru/
Cucremartuzanus u 0000IIEHNE 3HAHUM 110 TeMe 1 https://resh.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psajl, oOmas hopmya,

9 HOMEHKJIATypa U U30MEPHs, JIIEKTPOHHOE U 1 https://resh.edu.ru/

yp pus, P

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI

10 DU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKAaHOB 1 https://resh.edu.ru/
Haxoxnenue ankanoB B npupoze. CriocoObl MOTy4eHus u

11 A pHpoa Y 1 https://resh.edu.ru/
MIPUMEHEHHE ATKAHOB

MKJIOAJIKaHbI: 0011ast popmysia, HOMEHKIATypa U U30MEPHUs
12 1 mas popmysa, yp pHA, 1 https://resh.edu.ru/

0COOCHHOCTH CTPOCHHUS U XUMHUYECKUX CBOWCTB, CIIOCOOBI
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MNOJYYCHHUA U IPUMCHCHUC

Pemenue pacy€THbIX 3a/1a4 Ha ONpPEAEICHUE MOJIEKYISIPHOM
(hOpMyIIBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM

13 https://resh.edu.ru/
aTOMOB 3JIEMEHTOB, BXOISIINX B €r0 COCTaB.
CucremMarusanys 1 0000IIEHNe 3HAHNH 110 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, o0mas opmya,

14 HOMEHKJIaTypa, JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE https://resh.edu.ru/
MoJieKyJl. CTpyKTypHasi U IIUC-TPAHC-U30MEPHUsl ATTKEHOB
duznueckue 1 XUMHUUECKHE CBOIIcTBa alnkeHOB. IIpaBuino

15 p https://resh.edu.ru/
MapKOBHHUKOBA

16 CriocoObI TTOTyYeHUsT ¥ TPUMEHEHNE aJTKEHOB https://resh.edu.ru/
ITpaktrueckas padora Ne 1 mo teme "[lonyueHue >TuiIeHa 1

17 P P o Y https://resh.edu.ru/
W3y4YECHUE €ro CBOMCTB
Pemrenue pacu€THBIX 3a7a4 Ha onpeeIcHUue MOIECKYISIPHON

18 P o pel YIAp https://resh.edu.ru/
(hopMyJTbI OPraHMYECKOTO BEIIECTBA
AnkanueHsl: conpsbKEHHBIE, N30JIUPOBAHHBIE

19 A P i P ’ https://resh.edu.ru/
KyMyJaupoBaHHble. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB https://resh.edu.ru/

21 CriocoOblI MoryueHus 1 IPUMEHEHHE allKaleHOB https://resh.edu.ru/
AJKWHBI: TOMOJIOTUYECKHH psal, oOmas hopmyna,

22 HOMEHKJIATypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE https://resh.edu.ru/
MOJICKYJI, (DU3NYECKHUE CBOMCTBA

23 XUMHUYECKHE CBOMCTBA aJIKUHOB https://resh.edu.ru/

24 KauecTBeHHBIE peaKkI[My Ha TPOHHYIO CBS3b https://resh.edu.ru/

25 CriocoOblI moryueHus 1 IPUMEHEHNE alTKUHOB https://resh.edu.ru/
Pemenue 3amau: pacu€Thl 10 YPaBHEHHIO XUMHUYECKOM

26 Aat: p yp https://resh.edu.ru/
peakiuu

27 Cucremarusanus 1 0000IIEHNE 3HAHNUH 110 TEME https://resh.edu.ru/
ApeHbBI: TOMOJIOTHYECKHH psf, o01ast popMyJia

28 p psa, obwas popmyna, https://resh.edu.ru/

HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
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MOJIEKYJ O€H30J1a U TONyoIa, X (pu3uveckre CBONCTBA

29 XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIMH 3aMEIICHUS https://resh.edu.ru/
XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIMU TPUCOEIUHEHUS
30 P peakt p A ’ https://resh.edu.ru/
OKHCJIEHHE TOMOJIOTOB O€H3071a
31 Oco00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA https://resh.edu.ru/
32 Pemenue pacy€THbIX 3a/1a4 Ha ONIPEAETIEHUE MOJIEKYISIPHOU
(hOpMyJIbI OPraHUYeCcKOro BEIECTBA
33 CriocoOblI 1moryueHus 1 IpUMEHEHNE apeHOB https://resh.edu.ru/
34 ['eneTndeckast CBSI3b MEXKIYy pa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOIOB
35 Pacu€tel Mo ypaBHEHUSAM XUMUYECKUX PEAKIIHIA.
CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TI0 TeMe
36 [Tpuponnstii ra3. IlonyTHble HEPTAHBIE Ta3bl https://resh.edu.ru/
37 KameHnHsI#1 yrosib ¥ IPOIyKTHI €T0 IEPepadOTKH https://resh.edu.ru/
Hedtp u ciocoOs1 €€ nepepabotku. [IpumeHenne npoayKkToB
38 ¢ pep p poly https://resh.edu.ru/
nepepaboTku HeTH
['eneTnueckast CBSI3b MEXKIYy pa3IMYHBIMU KJacCaMu
39 P https://resh.edu.ru/
YIJIEBOJIOPOIOB
["asioreHonpou3BoIHbIE YTIEBOAOPOIOB: 3IEKTPOHHOE
40 p AHBIC y AOpPOA p https://resh.edu.ru/
CTpOCHHE; peakliy 3aMelIeHHs] rajloreHa
€HCTBHUE LIEI0YEH Ha TAJIOTEHIIPOU3BOIHBIE.
41 A 111 p A https://resh.edu.ru/
B3aumoseiicTBue 1UrajioreHaakaHoOB ¢ MarHueM U IMHKOM
47 Cucremaruzanusi 1 0000IIEHNE 3HAHHM 110 pa3/ieny
"Yrnesopopoas!”
43 KonTpomnpHas padora o teme "YriueBomopoast"”
[IpenenbHbIe OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUI s/,
44 obmrast popmyna, CTpOCHUE MOJIEKYII, U30MEPHSI,
HOMEHKJIaTypa, Kiaccuukanus, Gu3nieckre CBOMCTBA
45 XHUMHYECKUE CBOMCTBA MIPEACIIBHBIX OJJHOATOMHBIX CIIUPTOB https://resh.edu.ru/
46 CriocoOblI 1oryueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB https://resh.edu.ru/
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[Tpocteie 3¢upbl: HOMEHKIIATypa U U30MEpHsl, 0COOEHHOCTH

47 N https://resh.edu.ru/
(hU3UYECKUX M XUMHUYECKUX CBOWCTB
MHOroaToMHbIC CIIUPTHI: ATHJICHIIIMKOIb M TIIUIEPHH, HX
48 p N LCpHH, https://resh.edu.ru/
(bU3MYeCKre U XMMUYECKHE CBOMCTBA
49 CriocoOsbI MOTy4eHHS U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB https://resh.edu.ru/
50 deHoII: CTPOCHHE MOJIEKYJIBI, (PU3NYECKUE CBOMCTBA.
Tokcu4HOCTH PeHoNa
51 XuMu4deckue cBoicTBa (heHoma https://resh.edu.ru/
52 CriocoOsI ToTyueHus U mpuMeHeHne (heHoma https://resh.edu.ru/
53 [TpakTrueckas padota Ne 2. PereHue 3xcriepuMeHTaIbHbIX
3anad o reme "Cruptel u GpeHonsr"
54 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME
ATnbAeTHubl U KETOHBL: JIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOM TPYIIITBI; TOMOJIOTHYECKUE PSIIBI, 001Iast https://resh.edu.ru/
dbopMyIa, n30Mepusi 1 HOMEHKIIATypa
56 ATnbIeruipl ¥ KeTOHBI: (U3MUECKUE CBOMCTBA; PEAKIIUN
MIPUCOCTHHCHUS
Peakiiuu okucIeHUs U KaUeCTBCHHBIC PEAKIIMK aJIbJICTHIOB U
57 1 peartl ACTHA https://resh.edu.ru/
KETOHOB
58 CriocoObl TTOTy4YeHUs albJICTHIOB U KETOHOB https://resh.edu.ru/
59 OnHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX MOJICKYJI
60 W3omepust 1 HOMEHKIATypa KapOOHOBBIX KHUCIOT, HX
(hu3UYeCKre CBOMCTBRA
XuUMHYECKHE CBONCTBA MPEACTbHBIX OJHOOCHOBHBIX
61 pei A https://resh.edu.ru/
KapOOHOBBIX KHUCJIOT
OcoOeHHOCTH CBOMCTB MYPaBbUHOM KHUCIIOTHI.
62 yp https://resh.edu.ru/
MHuoroo6pasue KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOMCTB: HEMPEASIbLHBIX U apOMaTHISCKUX
63 pei p https://resh.edu.ru/

KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHUCIIOT.
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HpeZ[CTaBI/ITeJII/I BBICIIIHUX Kap6OHOBI>IX KHCIIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIIOT https://resh.edu.ru/
65 CriocoObI TToTy4YeHUsI ¥ TPUMEHEHNE KapOOHOBBIX KUCIIOT
66 CrnoxHble 3(Upbl: TOMOJIOTUYECKUN psill, 001as Gpopmya,
M30MepHsi U HOMEHKJIATypa
67 duznyeckue 1 XUMUYECKHE CBONCTBA 3PUPOB https://resh.edu.ru/
Pemenne pacu€THbIX 3a7a4: 10 YPABHEHUIO XUMAYECKOU
68 peaKkIfu, Ha ONpeIeICHUE MOJICKYJISIPHON (HhOPMYJITBI
OpraHUYECKOro BEIIECTBA
69 [TpakTrueckas padota Ne 3. PerneHue 3xcriepuMeHTaIbHbIX
3anad o reme "KapOoHoBbie KuciaoThl. CroxkHbIe d3pupsr”
70 Kupsr: ctpoenue, punveckre U XUMHUYECKHE CBOMCTBA
(ruzposnus)
OcoOeHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH
71 POB, CoMepxalll https://resh.edu.ru/
HeMnpeenbHbIX JKUPHBIX KUCIOT. JKupbl B ipupoie
Mpbi1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
72 nerictBue. [IoHATHE O CHHTETUYECKUX MOIOIIMX CPEJCTBAX https://resh.edu.ru/
(CMO)
['eneTnueckas CB3b yrieBOAOPOIOB U
73 M HOPOAL https://resh.edu.ru/
KHCIIOPOJICOICP KAIIUX OPraHUYECKUX BELIECTB
74 PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN
75 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
76 OO01mmas xapakTeprCcTUKa YTIIEBOJAOB U KIaCCH(PUKAIUS
YTJIEBOJIOB (MOHO-, JIU- ¥ TIOJIUCAXAPHJIbI)
77 Momnocaxapusl: puU3NUECKHEe CBOMCTBA M HAXOXKICHUE B
pupoJie
[IpumeHeHue ri0K03bl, €€ 3HaUeHUE B )KU3HEAEIATEIbHOCTH
78 P ’ a https://resh.edu.ru/
opraHusma
ncaxapyubl: caxaposa, MajabTo3a U jJakTo3a. HaxoxaeHue B
79 A PHI posa, A https://resh.edu.ru/

MPUPOJIC U TPUMEHEHUE IUCAXaPUIOB
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[Tonmucaxapuapl: cTpoeHHE MAaKPOMOJIEKYJI, (pusnueckue u

80 o https://resh.edu.ru/
XUMHYECKHE CBOICTBA, IPUMEHEHHE

81 [TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX https://resh.edu.ru/

22 Pemenue pacueTHbIX 3a71a4 Ha OIpe/ieJICHUE OJIU BbIX0/1a
IIPOJYKTa pEaKLUu OT TEOPETUUECKH BO3ZMOXKHOIO

83 Cuctemaru3zaius u 00001IeHNE 3HAHUHN TI0 pa3ieny

’4 Kontponbnas padota o teme "Kucnopoacoaepskarme
OpraHUYeCKUE COCTUHEHUS"

85 AMUHBIL: KJTacCU(PUKAIHS, CTPOCHUE MOJIEKYJI, 00IIas
dhopmyJia, H30MepHs, HOMCHKJIaTypa U (U3HMYECKUE CBONCTBA

86 XUMHYECKHE CBOMCTBA a(paTHIECKUX aMUHOB https://resh.edu.ru/
AHUIVH: CTPOCHHE aHWINHA, 0OCOOCHHOCTH XUMHYECKHUX

87 . p ’ https://resh.edu.ru/
CBOMCTB aHUJIMHA

88 CriocoObI moryueHus 1 IpUMEHEeHHE anupaTHIecKuX aMMHOB https://resh.edu.ru/
AMMHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, (pusndyeckue

89 o yp pus, ¢ https://resh.edu.ru/
cBoiicTBa. OTAeNbHbIE IPEICTABUTENH 0-AMUHOKHUCIIOT

90 XuMHYECKHE CBOMCTBA AMUHOKHCIIOT, MX OHOJIOTHYECKOE
3HaueHUE aMMHOKUCIOT. CUHTE3 U THAPOJIN3 NENTHIOB

91 Benku kak mpupoaHbIe MOTUMEPHI; CTPYKTYPHI OEIKOB https://resh.edu.ru/

92 XUMHUYECKHE CBOMCTBA OEIKOB https://resh.edu.ru/
A3zoTcoepkaliye reTepoluKInUYecKue COeTUHEHUS.

93 HyxJienHOBbIE KHCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOTHYECKast https://resh.edu.ru/
poJb
[TpakTuueckas padora Ne 4. Pemenue skcnepuMeHTaIbHBIX

94 3a7a4 no teme "A30TcoaepKaniue OpraHn4eckKue
coeuHeHus"

95 [TpakTuyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX
3a7a4 no teme "Pacrio3HaBaHuME OpraHMYeCKUX COCTUMHEHUN"

96 KonrtponsHas pabora o Teme "A3oTcoaeprkariye

OpraHN4YeCKHUe COCTUHEHUS"
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OCHOBHBIE TTOHSTHS XUMHUU BBICOKOMOJICKYJIAPHBIX

97 COCAMHEHHUI U METOJbI MX CHHTE3a —II0JMMEpU3aIUsl 1 1
ITIOJIMKOHACHCAI A

98 [TnacTmaccel. YTunuzarus u nepepadoTka ImiacThKa 1 https://resh.edu.ru/

99 DJ1acTOMEpbI: HATYpaJbHbI CHHTETUYECKUE KayuyKu. Pe3una 1 https://resh.edu.ru/
BonokHa: HaTypajabHBIE, HCKYCCTBEHHBIE, CHHTCTHUECKUE.

100 yp > HCKY ’ 1 https://resh.edu.ru/
[TonuMepsl ceUaIbHOTO Ha3HAYECHHUS

101 [TpakTuueckas padbora Ne 6. Pemenue skcnepuMeHTaIbHBIX |
3a7a4 o TeMe "Pacro3HaBaHue miacTMace 1 BOJIOKOH"

102 O06o00m1IeHne 1 cucTeMaTU3aIus U3y4YeHHOT0 MaTepHraa 1o 1
Teme "BbICOKOMOJIEKYJISIPHBIE COCTMHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne nu¢pposbie
, Tema ypoka Kontpoabhubie, IIpakTuyecku
n/n yp Bcero 06 po ¢ pﬁ eckue oOpa3oBaTe/ibHbIE
abdoThI a0doThlI
p P pecypchl
1 Atom. CocTaB aTOMHBIX 1€p. XUMUYECKUH AJIEMEHT. 1
H3oTtomns
2 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA 1
3 Knaccudukanmss XuMuaeckux 3JIeMeHTOB (s-, p-, d-, f- 1
3J€MEHTHI)
4 Pacnipenenenue 371eKTpOHOB 1O ATOMHBIM OpOUTAIISIM 1
5 DNeKTpOHHBIE KOH(UTYpAITUN AaTOMOB JIEMEHTOB B 1
OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. |
DIeKTpOOTPULIATEIbHOCTh
IIepnonnueckuit 3akoH u Ilepuoanueckas cucrema
7 xuMudeckux diemenToB 1. . MenaeneeBa, CBs3b C 1
COBPEMEHHOM TeopHuel CTpOeHHUsl aTOMOB
3aKOHOMEPHOCTU W3MEHEHUsI CBOMCTB XUMUUYECKHUX
8 AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB 1
10 TpynHnaMm U nepuojam
9 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe 1
Buapl xumudeckoit cBsa3u. MexaHu3Mbl 00pa3oBaHUs
10 KOBaJICHTHOM CBs3U. BogopoaHas cBsi3b. MexMoneKkysspHble 1
B3aUMOJICUCTBU
BasieHTHOCTD 1 BalleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b
11 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM 1
CTPOCHHUEM
12 [IpeacraBneHuss 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAB U |

HOMEHKJIaTypa




BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

13 .

Turbl KPUCTAUIMYECKHUX PEIIETOK U CBOWCTBA BEIIECTB

14 [Tonstue o nucnepcHbix cucreMax. [Ipencrasnenue o
KOJUIOHUIHBIX PaCTBOPAX

15 WctuHHbBIE pacTBOPHI: HACBIILIEHHBIE M HEHACHIILIEHHBIE,
pactBopuMocTh. Kpucramoruaparsl

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUN PACTBOPOB

17 Pemrenue 3aau ¢ ucnosib30BaHUEM MOHATUHN ""MaccoBast 40O
pacTBOpEHHOTO BelecTBa', ""MoJisipHasi KOHIIEHTpaus'"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB

19 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe
Kontponbras padota mo temam "CTpoeHue aToma.

20 IIepnonnueckuit 3akoH u Ilepuoanueckas cucrema
xumuueckux sieMeHnToB . . Menpaeneesa", "Crpoenne
BelecTBa. MHOrooOpasue BeniecTs"

Knaccudukanus XumMuaeckux peakiyuii B HEOpraHUIeCKON 1

71 OpraHMYeCcKON XMMHUH. 3aKOH COXPaHEHHs MacChl BEILIECTB;
3aKOH COXPaHEHUs U MPEBPALLECHUS SHEPTUU IIPH XUMHUYECKHUX
peaKIusIx

2 TennoBble 3()(HeKThl XUMUYECKUX PEaKLIUH.
TepmoxuMHuuecKre ypaBHEHHUs

73 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIINI 1
TEPMOXMUMHYECKUM YPABHEHUSIM

24 CKopoCTh XMMUYECKOM peakiuu, €€ 3aBUCUMOCTb OT
pasnuuHbIX (hakTopoB. Katanus u kaTaauzaTtopbl

25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu

2% [TpakTrueckas padorta Ne 1 mo Teme "BnusHre pa3nuyHbIX
(hakTOpOB HA CKOPOCTh XUMUYECKON peakIuu"

27 OO6parumbie 1 HEOOPATUMBIE PEAKITUH. XUMHUECKOE
paBHOBECHE

28 [TpakTrueckas padota Ne 2 o Teme "BiusHre pa3nuyHbIX




(hakTOpOB Ha MOJIOKECHUE XUMHIECKOTO paBHOBeCHs"

OnekrponuTrdeckas aucconnanus. CuiabHbIC U cadbie

29 1
31eKTpoJuThl. CTEeneHb JUCCOLHAIITN

30 HNounnoe npoussenenne Boasl. Cpeqa BOJHBIX paCTBOPOB. 1
Bomopoausiii mokasarens (pH) pactBopa

31 I'maponus coneil. Peakuuu, npoTekaromuye B pacTBOpax 1
3JIEKTPOJIUTOB

32 [TpakTuyeckas padora Ne 3 o teme "XuMudeckue peakluu B |
pacTBOpPAX AIEKTPOIUTOB"

33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuy. BaxkHelue 1
OKHUCJIUTEIH U BOCCTAHOBUTENH

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO0) OaaHca 1

35 DNEeKTPOIN3 PAaCTBOPOB U PaCIlIaBOB BELLIECTB 1

36 Pemenue 3aiay pa3nuvHbIX TUIIOB 1

37 Pemrenne 3ana4 pa3ian4HbIX TUIIOB 1

38 CucreMaruzanys 1 0000IeHNEe 3HAHUN 110 TEME 1
"Xumuueckue peakuun"

39 KonTpomnpHas pabota o Teme "Xumudeckue peakuuu' 1
[Tonoxxenue nemetamioB B [lepuoanueckoit cucreme

40 xumugeckux 3nmemenToB [l. M. MenaeneeBa u 0COOEHHOCTH 1
CTpOeHHUs uX aToMOB. DuU3nyecKkrne CBOKMCTBA HEMETAJIJIOB

41 AnoTponus HeMeTauIoB (Ha puMepe KUCIopo/ia, CEPhL, 1
docdopa u yriaeposaa)

42 Bomopon: monydyenue, puznueckrue 1 XMMHUIECKHE CBOMCTRA. 1
[Muapuasl

43 ["anorensl: HaxOXAEHHUE B IPUPOJE, CIOCOOBI OTYUYEHHUS, 1
du3nUecKre U XUMUYECKUE CBOKWCTBA

44 lManorenoBonopoasl. BaxxHenme Kucaopoacoaepxxaime |
COEIMHEHUS TaJIOTEHOB

45 JlaGopaTopHble U TPOMBITIUICHHBIC CITOCOOBI TOTYYCHHS 1




rajoreHoB. [[pyuMeHeHne TaJIOreHOB U UX COCIMHEHU N

[TpakTrueckas padota Ne 4. PereHue 3KcriepuMeHTaIbHbIX

46 n n
3aga4 no teme "['aJoreHsl
Kucnopon: nabopaTopHbie ¥ POMBIIIICHHBIE CTIOCOOBI

47 noiryyeHus, GU3nvYecKue U XuMuueckue cBoiicrsa. O30H.
[IpuMeHeHne KUCIopoia U 030Ha

48 Oxcupl U NEPOKCUIBI

49 Pemenue 3anay pa3nu4HbIX TUIIOB

50 Cepa: Hax0J€HUE B IPUPOJIE, CIIOCOOBI MOTyUEHUS,
dbu3nUYecKre U XUMHUYECKUE CBOKCTBA

51 CepoBonopo, CyIabhuIbI

57 Kucnoponconepxkariue coenuaenns cepbl. OCOOEHHOCTH
CBOMCTB CEPHOU KUCIOTHI

53 [TpakTrueckas padota Ne 5. PereHue sxcrepuMeHTaIbHbIX
3aga4 o teme "Cepa u e€ coequHeHus"

54 A3OT: HaX0XJIeHUE B IIPUPOJIE, CIIOCOOBI OTYUYCHHUS,
bu3nyecKkrue U XUMHUYEeCKHE CBOMCTBA. AMMUAaK, HUTPUIbI

55 Kucnopoaconepxamue coeauneHus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHUCIIOTHI

56 [IpumeHeHHe a30Ta ¥ €ro COeAMHEHUI. A30THbIE y10OpeHus

57 docdop: HaxoKIEHUE B IPUPOJIE, CIOCOOBI MOTYUYCHHUS,
dbuznveckre u XumMuieckue cpoicta. Pochuas u pochun

53 Oxkcunbl hocdopa, pochopconepxkamme kuciaotsl. Conn
dbocdopHOIi KHCTOTHI

59 [Tpumenenue pochopa u ero coenunennii. DochopHbie
yaoOpeHus

60 [TpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX
3amad o Teme "A3ot u pochop u ux coenuHEHUS"
VYriepo: HaX0XACHUE B IPUPOJIE, AJUIOTPOITHBIE

61 MoaubuKauu; GU3NIECKNe U XUMHUYECKHNE CBONCTBA,

IIPUMEHEHHE




Oxkcun yrnepona(Il), okcun yraepona(IV), yronpHast kucioTa

62 «
u e€ coyu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB

64 Kpemuuii: Haxox1eHuE B MPUPOJIE, CIIOCOOBI MOTyYCHUS,
¢dbu3nyecKkrue U XMMHUYECKHE CBOMCTBA

65 Oxkcua kpemaus(IV), kpeMHHEBasT KHCIIOTA, CHITUKATHI

66 [IpumeneHnue kpeMHus U ero coenunenuit. CTekso, ero
MOJIy4eHHUe, BUABI CTEKJIa

67 Pemrenne 3ana4 pa3sianyHbIX TUIIOB

63 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME
"Hemeraybr"

69 KonTponbnas pabota o Teme "Hemeramnsr"

70 AHanu3 pe3yJbTaTOB KOHTPOJIBHON PaOOThI, KOPPEKIIUS
OIuO0K
[Tonoxxenne metaiuioB B [lepuoguyeckoii cucreme

71 XUMHAYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0UEK AaTOMOB METAJIJIOB

7 OO6mwme puznueckue cBoMcTBa MeTalIoB. [Ipumenenne
METAJIJIOB B OBITY ¥ TEXHUKE

73 Cnnasel MetaiioB. Koppo3ust meramioB

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKUH Pl HAMpsDKeHW MeTaiioB. O0mue
CIoCOOBI MOJYYCHHS] METAJLJIOB
OO01mas xapakTepucTuKa MeTauioB [A-rpynms

76 [Tepuonuueckoit cucTeMbl XUMUYECKHUX 3JIEMEHTOB. HaTpuii u
KaJIMii: mofyyeHue, GU3nuecKue 1 XMMUYEeCKHe CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U MX COCTMHEHUN
OOm1as xapakTepucTuka MeTauioB IIA-rpynmst

77 [Tepuoauueckoit CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB. Maruui

U KaJbLUI: Moy4YeHue, (Gu3n4eckrue 1 XuMHUIeCKue
CBOWCTBA, IPUMEHEHHE IPOCTBIX BEIECTB U MX COCIMHEHUN




78 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS

79 ATIOMUHUI: TIONTy4YeHHE, PU3NIECKUE B XUMUUECKHIE
CBOKCTBA, IPUMEHEHUE

R0 AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A AITFOMHHHS,
TUAPOKCOKOMILIEKCHI aJJFOMUHMS, MX IPUMEHEHHE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB

32 [TpakTuyeckas pabora Ne 7. PemeHue skcriepuMeHTaIbHBIX
3aga4 no teme "MeTasuibl IIIaBHBIX MOArpyIin"

33 OO6m1as xapakTeprucTHKa METAIIOB T0O0YHBIX oarpyr (b-
rpynn) [leproauueckoii CUCTEMbI XUMUYECKUX IEMEHTOB

’4 du3nYecKre 1 XMMUYECKHE CBOMCTBA XpOMa U €ro
COCJIMHEHUH, X TPUMEHEHUE

85 Baxwuelimme coennHenusa Maprania. [lepmanranar kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA

36 DU3NYECKUE U XUMUYECKUE CBOMCTBA KEJe3a U €T
coeauHeHuil. [TonyyeHre u mpuMEHEHHUE CIIJIABOB JKeJie3a

]7 duznyeckre 1 XUMHUUECKHE CBOMCTBA MEJIM U €€ COeIUHCHHI,
UX IPUMEHEHUE

38 DOu3nUeCcKue U XUMHUUYECKHUE CBOMCTBA IIUHKA U €r0
COEIMHEHM, X TPUMEHEHUE. | MIPOKCOKOMIUIEKCHI LINHKA

39 [TpakTrueckas padota Ne 8. PereHue sxcrepuMeHTaIbHbIX
3aja4 1o Teme "MeTauibl MoO0YHBIX moArpyn”

90 Pemenue 3anay pa3nu4HbIX TUIIOB

91 O06001eHre 1 cucTeMaTr3aIs U3y4eHHOTO MaTepralia 1mo
teme "Metauibr"

HTpPOJIbHAsA Ta [0 TEM TaJUIbI

92 Kontponbras padota mo teme "Mertanibr"

93 AHanu3 pe3yabTaTOB KOHTPOIBHON PaOOTHI, KOPPEKITHUS
(01115 ()3
Ponb xuMum B 0b6ecrieueHNH yCTOHUMBOTO Pa3BUTHS

94 yenoBeyecTBa. [loHsATHE O HAYYHBIX METOAAX HUCCIIEA0BAHUS

BCIICCTB




HaquLIe IMIPUHOMIIBI OpraHnu3aliuu XUMHUYECKOT' O

95 MPOU3BOJICTBA. [[pOMBITIIIEHHBIE CITOCOOBI TOTyYCHUS 1
Ba)KHEHIIINX BEIIECTB

9% XHUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeAbl U €r0 1
MOCJIE/ICTBUSI

97 XuUMHS ¥ 310pOBbE YENOBEKA. JIEKapCTBEHHBIE CPEACTBA 1

08 Xumusg . Poas xumun B 00ecrieueHun MUIEBOI 1
0e30macHOCTH

99 Kocmernueckue n mapdroMepHbie cpeacTBa. bertoBas Xumus 1

100 XuMHS B CTPOUTEILCTBE. BakHEUIIME CTPOUTENBHBIE U 1
KOHCTPYKIMOHHBIE MaTEPHUAJIbI

101 Xumus B ceNbCKOM X03siicTBe. Opranndeckue u 1
MUHEpaJIbHbIE YI00pEHUs

102 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







