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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 o6pasoBanuun B Poccuiickoit deneparmmy,
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS (elepalbHON 00pa3oBaTeNbHOM MPOrpaMMBbl CpPEIHEro OOIIero
obpazoBaruss(@OIl COO), mnpencrasieHHsix B DeneparbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craugaptre COO, ¢ yuérom Konmeniuu nmpemnoiaBanusi yueOHOTO TpeaMeTa « XUMHEs B 00pa30BaTeIbHBIX
opranmzaiusax Poccuiickoit ®enepanyu, peanu3yoNMX OCHOBHBIE 00pa3oBaTeNbHBIC MNPOTPAMMBL, U
OCHOBHBIX NonoxeHnil «Ctpaterun pa3utus BocnuTanus B Poccuiickoit denepanun Ha nepuof ao 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHS Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHS 3aHMMAeT Ba)XHOE MECTO B CHCTEME ECTECTBEHHO-
Hay4qHOro oOpasoBanusa yuwammuxcs 10-11 kmaccoB. M3ydenue mnpenmera, peanu3yeMoe B YCIOBHUSX
TuQepeHIIMPOBaHHOT0, MPOMUIBHOTO OO0y4YeHHs, MpPU3BAaHO OOECHeYuTh O00Ie00pa30BaTeNbHYI0 H
OOLIEKYIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOOUMYIO JUISl aJanTalMd HX K OBICTPO
MEHSIOLIUMCST YCIOBUSIM JKU3HM B COLIMYME, a TakXe IJIs MPOAOJDKEHUsT oOydeHUs B OpraHM3allusIx
podeCCHOHATBLHOTO 00pa30BaHMsl, B KOTOPBIX XUMUS SIBJISETCS OJHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme no XuMHM HazHa4Ye€HUE NpeAMETa «XHUMUsS MOIydaeT MOAPOOHYI0 MHTEPIIPETALUIO B

COOTBETCTBUHU ¢ ocHoBomnosararomumu nojiokeHusMu @I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJICH,
coJlepKaHus, pe3yJbTaTOB 00yUeHUS U TPeOOBaHUM K YPOBHIO MMOATOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM
TOMY SIBJISIFOTCS CIIEYIOIIME BBIOJIHSAEMbIE TPOrPAMMOM 110 XUMUH (PYHKITUH:
UH(POPMALIMOHHO-METOIMUECKAs], peain3alus KOTOpoil oOecreunBaeT MOoIy4YeHUE MPEAICTaBICHUS O LEIsX,
coJlep’KaHuu, o0IIel cTpaTeruu 00y4eHUsl, BOCIIUTAHUS U PAa3BUTHS 00YYalONIMXCS CPEICTBAMU MpPEAMETa,
M3y4aeMOro B paMKaX KOHKPETHOTO MpOoduIs;
OpraHM3alMOHHO-IIAHUPYIOLIasi, KOTopasi MPeAyCMaTPUBAET ONPENEIECHUE: IPUHIUIIOB CTPYKTYpPUPOBaHUs
U TIOCJIEIOBATEIbHOCTH HW3YyYEHHUs Y4eOHOro MaTepuasia, KOJUYECTBEHHBIX W KayeCTBEHHBIX €ro
XapaKTepUCTHK; TMOAXOI0B K (OPMHUPOBAHUIO COAEPHKATEIBHOM OCHOBBI KOHTPOJSL M  OLEHKH
00pa3oBaTeNbHbIX JOCTH)KEHUN O0OydYaloIIUXcsi B paMKax HUTOTOBOW arTecTalud B (QopMe eAHHOro
roCy/1apCTBEHHOIO SK3aMEHa 110 XUMUHU.

[Iporpamma miist yriryOiaEHHOTO U3YUECHUS XUMUU:
yCTaHABJIMBAaET MHBAPHUAHTHOE MIPEIMETHOE Co/Iep KaHue, 00sg3aTeNIbHOE 1711 U3YUYEeHUS B paMKaX OTJENbHbBIX
npodusneil, npeaycMaTpuBaeT paclpeieieHue U CTPYKTYpUPOBAaHHUE €ro Mo KiaccaMm, OCHOBHBIM
coJiepKaTeIbHbIM JHHUAM/pa3ienaM Kypca;

JaéT IpPUMEpPHOE pacIpeiesieHue y9eOHOTo BpeMEHH, PEKOMEHIyEeMOT0 [T U3YUYEHUS OTAEIbHBIX TEM;
npeyiaraeT TMPUMEPHYIO TOCIEAO0BAaTENbHOCTh HM3YyUYEHHs YyduyeOHOro wMaTepuanga ¢ Y4€TOM JIOTHUKU
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EIH;

AT METOAMYECKYI0 HHTEPIPETALMIO LeNel U 3a/1a4 U3yUeHUs NpeMeTa Ha yriyOlIEHHOM ypOBHE C YYETOM
COBPEMEHHBIX IMPUOPUTETOB B CHCTEME CPEIHEr0 00IIero oopa3oBaHus, colepKaTeIbHON XapaKTePUCTUKU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTEeNIbHON MPOrpaMMbl CpPEAHEro OOIIEero
o0pa3oBaHus (JIMYHOCTHBIX, METAINIPEIMETHBIX, MMPEAMETHBIX), & TAK)KE C YU4ETOM OCHOBHBIX BUJOB y4eOHO-
MIO3HABATENBHBIX JCHCTBHI 00yUaloIerocs 0 OCBOCHUIO COJIEPKaHUS MTPEIMETA.

[lo BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe IO XUMHUHM NPESYCMOTPEHA IPEEMCTBEHHOCTb C
oOydyeHHEM XHMHH Ha YpPOBHE OCHOBHOrO o0miero oOpa3oBaHus. 3a TMpeaenamMu YCTaHOBJICHHOM
MPOrpaMMOM 10 XMMHHU 00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIONIEH CONepyKaHUsl yu4eOHOTo MpeaMera
«XuMus» OCTaéTcsi BO3MOYKHOCTH BBIOOpa €ro BapUaTHBHOM COCTaBISIONICH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHHU C HAIIPABICHHEM KOHKPETHOT'O POQHIIS 00yUeHusI.

B cootBercTBUM ¢ KoHueNTyaldbHbIMU TMoJoXeHUAMH PI'OC COO o Ha3HAYCHHH MPEAMETOB
0a30BOTO M YIIIYOJIEHHOTO ypOBHEHW B cucteMe Nu(GepeHIIMPOBAaHHOTO OOYUYEHHsS Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHMsA XUMHS Ha YpPOBHE YITIyOJIEHHOTO M3Y4YEHHUs HANpaBiIeH Ha pean3aluio
IPEEMCTBEHHOCTH C TMOCIEAYIOIUM 3TallOM IOJyYeHHs] XUMHYECKOTro OOpa3oBaHMA B paMKax HM3Y4YCHHUs
CHEIUAJIBHBIX €CTECTBEHHO-HAYyYHbIX M XUMHUYECKMX IUCLUIUIMH B By3aX M OPraHU3alUAX CpPEIHEro



npodeccuoHaIbHOTO 00pazoBaHus. B 93Toll cBsA3m u3yueHHWe mnpenMera «XHMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHHe U YIIyOJIeHHe TEOPeTHUYeCKO M MPakTHYeCKOW MOArOTOBKU
oOyyaromuxcs, BBIOpAaBUIMX ONpEAeNEHHbI Npoduinb OO0y4YeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJEAYIONIETO MOIYYEeHUSI XUMUYECKOTO 00pa3oBaHMsl B OpraHU3alMsIX IpoPecCHOHATBHOTO 00pa30BaHMs.
Hapsiny ¢ atum, B cBete TpeboBannii ®I'OC COO k 1muraHupyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHOM
0o0pa3oBaTeNnbHOW TPOrpPaMMbl  CPEAHETO OO0IIero oOpa3oBaHMs HM3yYCHHE TMpeaMeTa «XHUMHS
OPUEHTHPOBAHO TAaK)XE€ Ha peIIeHHE 3aJady BOCIUTAHHUS W COLMAIBHOTO pAa3BUTUS OOyYaroluxcs, Ha
dbopMupoBaHHE y HUX OOIIEHHTEIICKTYalbHBIX YMEHHN, YMEHHH palMOHANU3allid y4eOHOro Tpylda
00001EHHBIX CTIOCOO0B AEATEILHOCTH, UMEIOIINX MEKIUCIUIUIMHAPHBIN, HAIPEIMETHBIA XapakTep.

CocraBnsirolmiuMu npeaMeTa « XUMHUS» Ha YpOBHE YIriyOJEHHOTO M3y4UEHUs SIBISIOTCS YTiTyOJIEHHBIE
Kypcbl — «Opranndeckast xumusi» u «OO0mIast 1 HeopraHuveckas xumus». [Ipu onpeneneHnn moaxoaoB K
0TOOPY U CTPYKTYpPHOW OpPraHU3aIlMH COAEPIKAHUS 3TUX KypCOB B IIPOrpaMMe 110 XUMHH 32 OCHOBY MPUHSTHI
nostioxeHuss @PI'OC COO o paznuuusx 6a30BOT0 M yrIyOIEHHOTO YPOBHEH U3YUCHUS TIPEAMETA.

OcHoBy coaepkaHusi KypcoB «Opranuyeckas Xumus» H «OOmas M HeopraHuvecKas XUMUS)
COCTaBJIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN W YMEHMH, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3y4YCHHS
npeaMera. JTa CUCTeMa 3HAHMM TOJdydaeT OmNpeAeiEHHOE TEOPETHYECKOE JOIMOJHEHHE, IMO3BOJISIONICEe
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OOJBIINN 00BbEM (haKTOJOTHUECKOT0 MaTepuana. Tak, Ha yriryOJIEéHHOM
YpOBHE H3YyYeHHs MpeaMmera obecrieueHa BO3MOXKHOCTh 3HAYUTENIHOTO YyBENWYeHHs o0bEMa 3HaHUN O
XUMHUYECKHX OJJIEMEHTAaX W CBOWCTBAX MX COCJMHEHWH HAa OCHOBE paCIIUPEHUs H  yIIyOJIeHHS
NpPEICTAaBICHUNA O CTPOSHHM BEIECTBA, XMMHUYECKOH CBSI3M U 3aKOHOMEPHOCTSX INPOTEKAaHUS peakuui,
paccMaTpuBaeMbIX C TOUKH 3PEHUS XUMUYECKON KMHETUKH U TepMOJWHAMUKH. M3yueHne nepuoanyeckoro
3akoHa u Ilepuognueckoit CHUCTEeMBl XMMHMYECKHX DJIEMEHTOB OazupyeTrcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEACTABICHUAX O CTPOCHUH aTOMAa. XUMHUECKas CBA3b OOBSICHAETCS C TOUKU
3peHHs] PHEPreTUYECKUX H3MEHEHMH mpu e€ o0pa3oBaHWU M DPA3pYyLICHUH, a TAKKE C TOUYKH 3PEHHS
MeXaHU3MOB e€ oOpa3oBaHus. M3yueHne TUIIOB peakiuil JOoModHsIeTcs (OpMUPOBAHUEM IMpeACTaBIeHUI 00
JNEKTPOXUMHUUYECKUX MPOIeccax M 3JIEKTPOJIM3€E PacilylaBOB U PACTBOPOB BellecTB. B Kypce opranudeckoii
XMUMHHU TIPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COCTUHEHUH yaenseTcs 0co00e BHUMaHUE BOIIPOCaM
00 251eKTpoHHBIX (D (PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIHid.

Oco0oe 3HaueHNE UMEET TO, UTO Ha COJEepKaHUE KypCOB XUMHH YIIIyOJIEHHOTO YPOBHS U3yUeHUs JUIs
KJIaCCOB ompeeaeHHoro npoduis (TJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep MOTOJHEHUN K OOIIeH
CUCTEME MPEAMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHE CMEKHBIC MpeAMEThl. Tak, HampuMep, B COJEpKaHUU
npeaMera Ui KIACCOB XMMMKO-(HU3UYECKOro mpoduis Oonblioe 3HaYeHHe OyIyT HMEThb 3JEMEHTHI
yduebHOro Marepuana no ooduieit xumun. [Ipu u3yuyeHun npeamera B JaHHOM Cilydae akLEHT OyJeT caesaH
Ha OOIIHOCTh METOAOB IMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHM U B (U3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIEKYIsIpHasi TEOpUs B (PU3UKE), 3aKOHBI COXPAHEHHUS MAcChl M SHEPTHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEILECTB U APYTOE.

B 10 ke BpeMs B copepKaHUM MpeAMETa ISl KIacCOB XMMHKO-OMOIOTHYECKOro MPoQuiis OOIbIIHiA
yAETbHBIA BeCc OyJeT MMeTh OpraHuyeckas Xumus. B 3Tom ciywae mpenoctaBisieTcsi BOZMOXKHOCTh JUIS
6osiee OOCTOSATEIILHOTO PACCMOTPEHUS] XUMUYECKOM OpraHu3alMy KJIETKH KaK OMOJIOrMYecKOW CHUCTEMBI, B
COCTaB KOTOPOH BXOMST, K MPUMEPY, TAKHE CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JIUMUJbI, OCIKH, yTICBOJIBI,
HYKJIEMHOBbIE KHUCTIOTHI U jApyrue. [Ipu 3ToM 3HaHHA O COCTaBe U CBOMCTBAxX IMpeICTaBUTENEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEUIECTB CIIyXaT OCHOBOHM Ui M3y4eHHs CYUIHOCTH IpoleccoB (hoTocuHTE3a,
JBIXaHUS, TAIEBAPCHHSL.

B mane QopMupoBaHUS OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOCHHs OOIIEHAayYHBIX METOJOB
MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAy4YHBIX 3HAHUM H3y4yeHHE MpenMeTa «XUMHUs» Ha
yrayO0aEHHOM YpPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYEOHBIMH MpEAMETaMU, BXOISIIMMU B
COCTaB MpEeAMETHBIX obnacTeil «EcTecTBeHHO-HayuyHBIC MpeaMeThl», «MaremaTtnka U HHPOpPMATHKA» U
«PyccKkuii A3BIK U JIMTEpATypay.



[Ipu m3ydenun ydeOHOro mpeaMera «XUMHs» Ha YIUIyOJEHHOM YPOBHE TaKXkKe, KaKk Ha YPOBHE
OCHOBHOTO M CpeaHero olIero oopazoBanus (Ha 6a30BOM YPOBHE), 3a/1aueil IEPBOCTEIICHHOW 3HAYMMOCTH
ABIIsIETCS POPMUPOBAHHE OCHOB HAYKU XUMHUU KaK 00JIACTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JIEATEIbHOCTH 4YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KynbTyphl. Pemienue 3Toi 3agauu Ha
yIay0aEHHOM YpOBHE U3YUYEHUS MPEAMETa MPeIoaraeT pean3aluio TaKuX Henen, Kak:
dbopMupoBaHUE TPEICTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH
SIBIICHUN TIPUPOJIBI, O MECTE XMMHUHU B CHCTEME ECTECTBCHHBIX HAayK U €€ BeayIled poiu B 0OeCleYeHHH
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTHYECKOH, SHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTEpUAIIOB, HOBBIX HMCTOYHHUKOB JHEPruu, B
o0ecreueHny parMoHaIbHOTO MPUPOOIOIb30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U 001IEH KyIbTYphI
YeII0BEeKa, a TAK)KE IKOJIOTMUECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpesie;
OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIMUX B OCHOBE XHWMHYECKOW COCTABISIOIIEH €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa: (pyHIAMEHTaJIbHBIX MOHSITHM, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX MPEJICTaBICHUN O
CTPOCHMH BEI[ECTBA HAa pAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJMOJEKYJISPHOM, O
TEPMOJMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKaHUs XHWMHUYECKUX peakuuil, o
XUMHYECKOM DPAaBHOBECHM, pPACTBOpPaX U JHCIEPCHBIX CHCTEMax, 00 OOIWX HAy4YHBIX MPUHIUIAX
XUMHYECKOT0 MTPOU3BO/ICTBA;
dbopMupoBaHrue y 0O0YyYarOIIMUXCS OCO3HAHHOTO MOHHUMAaHMsI BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHYECKUX
3HAHWA M1 OOBSCHEHHsI KIIOUEBBIX HJEH M TPoOJIeM COBPEMEHHOW XWMHUHU, IJIS OOBSICHEHUS W
MPOTHO3MPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEIICHHS MPOOIeM,
CBS3aHHBIX C XUMHEH, MPOrHO3MPOBAHUS, aHAIMW3a W OLEHKU C MO3UIUN SKOJIOTHMYecKOoN 0e30macHOCTH
MOCJIC/ICTBHM OBITOBOM H TPOU3BOACTBEHHON JEATEIHLHOCTH 4YEIOBEKAa, CBSI3aHHOW C XUMHUYCCKUM
MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MEpEePaOOTKOM BEIIECTB;
yrayOJaeHre TpeACTaBICHU O HayYHBIX METOAAaX IMO3HaHHWs, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHHIA
OpPUEHTUPOBATHCS B MUPE BEUIECTB U OOBSICHEHHUS XMMHUYECKUX SBJICHUH, UMEIOLIUX MECTO B MPUPOAE, B
MPAKTUYECKOU IESITETbHOCTH U MTOBCETHEBHOM KU3HU.

B mane peanuzanuy mepBOOYEPETHBIX BOCIIUTATENBHBIX U PA3BUBAIOMINX (YHKITUH 1ETOCTHOM CUCTEMBI
cpeaHero oOmero oOpa3oBaHUs NMPH U3YyUYEHHH MpeaMeTa «XHMHUsS» Ha YrIIyOJNEHHOM ypOBHE 0COOYIO
aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LI U 3a/1a4H, KaK:
BOCMHUTAaHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUI MPHUPOJABI, YBaXEHUS K MpOIlecCy TBOpPUECTBa B
00JacTH TEOPETHYECKUX W MPHUKIAIHBIX WCCIEAOBAaHUNA B XUMUHU, (DOPMHpPOBAHHUE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTUBALMU K OOYYEHMIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHHS 00IIeUeI0BEYECKUX [ICHHOCTEH;
pa3BHUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYabHBIX W TBOPYECKHX CIIOCOOHOCTEH 00ydJaromuxcs,
dbopMUpOBaHUE Y HUX CO3HATEIHHOTO OTHOIICHHS K CAaMOOOPa30BaHUIO M HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTIEITHOW MpOo(ecCHOHAaNbHON 1M OOIIECTBEHHOMN NeATeNbHOCTH, OTBETCTBEHHOI'O OTHOILIEHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,
dbopMUpOBaHHE YMEHUIN U HABBIKOB Pa3yMHOTO MPUPOAOIOIL30BAHUS, PA3BUTHE SKOJIOTUIECKON KYIbTYPBI,
MPUOOPETEHUE OMBITa OOIIECTBEHHO-TIOIE3HOM 3KOJIOTHIECKON AeSITETLHOCTH.
OO11iee 9Kcio 4acoB, IPEIyCMOTPEHHBIX JUIsl U3YUYEHUs XUMUHU Ha YIITyOJIEHHOM YPOBHE CPEIHEro OOIIEero
obpazoBanusi, coctabisier 204 vyacon: 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 OPraHMYeCKOW XHWMHHU, MPEACTaBICHHE O MHOrooOpa3uu OPraHUYEeCKUX
COCIMHECHU.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepojaa: OCHOBHOE U BO30YXIEHHOE COCTOSIHMS. BaneHTHble
BO3MOXKHOCTH aTroMa yriepoja. XUMHUYECKas CBsI3b B OPraHMYECKHX COCOUHEHUSX. THIbl THOpUAM3AINU
aTOMHBIX opOuTaneil yriepoma. MexaHu3Mbl OOpa30BaHUsI KOBAJICHTHOW CBS3UW (OOMEHHBIH W JTIOHOPHO-
aKUENTOPHbIH). TUMBI MepeKpbIBaHUsS aTOMHBIX opOuTanei, 6- U m-cBsi3u. OQUHApHAs, ABOMHAS U TpOHHAs
cBsi3b. CriocoObl pa3pbiBa CBA3€ B MOJIEKyJaX OpraHMYecKux BemiecTB. [loHATHE O CBOOOIHOM paauKaie,
HyKJIeopuiIe U dIEKTpoduIe.

Teopust cTpoeHusi opraHuyeckux coenuHeHuid A.M. ByTiepoBa M COBpEMEHHBIE MPEICTABICHUSA O
CTPYKTYpE€ MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHS OPraHUYECKUX COCTMHEHUN. MOJIEKyIsIpHbIE U CTPYKTYpPHBIE
dopmyinbl. CTpyKTypHBIE (HDOPMYJBI pa3lTUYHBIX BHIIOB: Pa3BEPHYyTas, COKpamiéHHas, ckeneTHas. M3omepus.
Bunel u3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAasl. DJIEKTPOHHBIE 3(PQPEKThl B MOJIEKYJaX OpPraHU4YeCKHX
COCTMHCHUH (MHIYKTHBHBIA U ME30MEPHBIN 2 (PEKTHI).

[IpencraBnenne o KiacCH(pUKAUK OpraHUYEeCKHX BemecTB. [loHsATHE O (YHKIIMOHATBHOW TpYIIIE.
I'omomnorust. 'omonornueckue psnapl. CucreMaTndeckasi HOMeHKIIaTypa oprannueckux coeaunenuil (IUPAC) u
TPUBHAIIbHBIE HA3BaHUS OTIEIbHBIX NIPEICTAaBUTENCH.

Oco0eHHOCTH U KJIacCU(PHUKAIUs OpraHu4ecKuX peakuuid. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH
B OPraHUYECKON XUMUHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEeHHsI BEIISCTB W WX MPEBpAICHUN: O3HAKOMIICHHE C 00pa3iamu
OpraHWYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE, OIBITHI IO MPEBPALIECHUIO OPTaHUYECKUX BEIIECTB IIPHU
HarpeBaHuu (IUIaBJIEHHE, OOYIJIMBaHWE M TOPEHHE), KOHCTPYHMPOBAHHUE MOJeNiel MOJEKYJ OpraHuYecKuX
BEIIECTB.

Yraesogopoabl.

Anxkanbl. ['oMonorudeckuii psji aakaHoB, oOmiast GopMylia, HOMEHKJIATYpa H U30MepHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYI alKaHOB, SP -THOPUIM3AIUs aTOMHBIX OpOHMTaNeil yrieposa, G-CBs3b.
®u3nyecKue CBOMCTBA ATKAHOB.

XUMHUYECKUE CBOMCTBA alIKAaHOB: PEAKIMU 3aMEILCHUs, U30MEPHU3ALIUU, JETHIPUPOBAHUS, TUKIN3AIIH,
NUpoJIn3a, KPEeKUHra, ropenus. [IpeacraBnenne o MeXaHu3Me peakuii paauKaaIbHOTO 3aMEILICHHUS.

Haxoxnenue B mpupojie. CriocoObl OTyueHus: U MpUMEHEHUE aJTKaHOB.

[Muknoankanel. O0mas ¢opmyna, HOMEHKIaTypa u n3omepus. OcOOEHHOCTH CTPOCHUSI U XUMUYECKUX
CBOMCTB MambiX (IUKIOMPONAH, IUKIOOyTaH) M OOBIYHBIX (I[UKJIOMEHTAH, LUKIIOTEKCAH) IMKIOATKAHOB.
CriocoObI MoTy4YeHusI ¥ TPUMEHEHUE [TUKII0ATKAHOB.

AnkeHbl. ['OMOJIOTMYECKHH psAl aJKeHOB, oOmas Qopmysia, HOMEHKJIATypa. OJIEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKeHOB, Sp’-rHOpHMAM3alMs aTOMHBIX OopOHTaneil yriepona, - U -
cBs3u. CTpykTypHas U TreoMeTpuueckas (Luc-TpaHc-) wuzomepus. Du3NUecKUe CBOICTBA aJIKEHOB.
XHUMHUYECKUE CBOWMCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELICHUS B (-IIOJOKEHHUE IIPU JBOMHOU CBS3H,
nonuMepuszanu M okucieHus. I[lpaBuno MapkoBHHKOBAa. KadecTBeHHBIE peEakIMM Ha JABOHMHYIO CBS3b.
CnocoOblI oy4eHus 1 IPUMEHEHUE aJIKeHOB.

Ankamuensl. Knmaccuduxarus ankagueHoB (CONMpsOKEHHBIC, W30JTUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH DJIJIEKTPOHHOTO CTPOCHHUS W XHUMHUYECKUX CBOWMCTB CONPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsuk€HHBIX AMeHOB. CrOcOObI MOMTyUeHUs. U MPUMEHEHHUE allKaJueHOB.



Ankunbl. ["'oMooTHYeCKH psi aTKHHOB, 001as (hopMysia, HOMEHKIATypa U H30MEpHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl aJKUHOB, Sp-TMOpHAM3aLUs aTOMHBIX oOpOuTasnel yriepoja.
®dusnueckue CBOMCTBA AJIKMHOB. XUMHUYECKHE CBOWMCTBA: pPEAKLMM IMPUCOCAUHEHUs, IUMEpPU3ALUU U
TpUMEpU3aLNY, OKHcIaeHUsA. KuCIoTHbIE CBONHCTBA QlKMHOB, MMEIOIIMX KOHIIEBYIO TpPONHYIO CBS3b.
KadecTBeHHbIE peakiuy Ha TPOHHYIO cBsA3b. CIOCOOBI MOMY4YEHUS M IPUMEHEHHE AJIKHHOB.

ApomaTudeckue yrieBomopoasl (apensl). ['oMmonormyeckumii psiax apeHoB, oOmias  gopmyna,
HOMEHKJIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH3ona. dusznueckue
CBOWCTBA apeHOB. XMMHUYECKHE CBOICTBa OCH30J1a M €ro rOMOJIOTOB: PEaKIMM 3aMELIeHUS B OEH30JIbHOM
KOJIBLIE U YIJIEBOJOPOJHOM paJMKale, peakUuu MPUCOEAUHEHUs,, OKUCIEHHWE TOMOJIOroB OeH30Ia.
ITpencraBiaenne 06 OPUEHTUPYIOIIEM JEHCTBUU 3aMeCTUTENNEN B OEH30JIBHOM KOJIbIIE HA MPUMEPE AJIKMIIbHBIX
panuKaioB, KapOOKCUILHOM, THAPOKCHUIBHON, aMHHO- W HHUTPOTPYMIIbI, aTOMOB rajoreHoB. OcobeHHOCTH
XUMHUYECKHX CBOMcTB crupona. [lomumepuzamus crtupona. CnocoObl MONMy4eHUS W MPUMEHEHHE
apOMaTUYECKUX YIIIEBOJOPOJIOB.

[Tpuponusrii ra3. [lomytHeie HedTsHBIE Tazbpl. HedTs m e€ mpoucxoxknaeHue. KaMeHHBIH yronp u
npoayKTel ero mnepepaborku. CrnocoObl mepepaboTKu HedTH: TEeperoHka, KPEeKUHT (TepMHUYECKHH,
KaTaIuTH4eckuil), pudopmunr, mnuponu3. Ilpoaykrel mnepepaboTku HedTH, HX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas cBA3b MEXAY pa3IMUHBIMU KJ1ACCaMM yTJIEBOAOPOAOB.

DJEeKTPOHHOE CTPOEHHE TaJlOTCHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3aMelleHus TrajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIITYy, IMAHOTPYyIILy, aMUHOrpymiy. JlelicTBUEe Ha rajoreHnpor3BOAHBIE BOAHOIO U
CIIUPTOBOIO pacTBOpa MIENOUH. B3auMOAEHCTBUE NUTaIOT€HAIKAHOB C MarHueM M LHUHKOM. [loHsTue o
METAJUIOOPraHMYeCKUX COeqUHEHUAX. VIcnoap30BaHue raloreHpou3BOIHBIX YTIEBOAOPOAOB B OBITY, TEXHHUKE
U NIPU CUHTE3€ OPraHUYECKHX BEILECTB.

DKcrepUMEHTAbHbIE METO/Ibl 3YUYEHUS BEIIECTB U UX MPEBPALCHHN: n3ydeHue (PU3MUECKUX CBOWCTB
YIJIEBOIOPOAOB  (PacCTBOPUMOCTB), KA4ECTBEHHBIX pEaKUUi  yIJIeBOJOPOAOB  Pa3jIMYHBIX  KJIACCOB
(obeciBeunBaHuEe OPOMHOM MJIM MOJHOMN BOJBI, paCTBOPA MEPMAHraHaTa Kajusl, B3aUMOACHCTBUE alleTUIIEHA C
aMMHa4YHBIM pacTBOpoM okcuga cepebpa(l)), kadecTtBeHHOE OOHApy)XEHHE yriaepojJa U BOJOPOJa B
OpPraHMYECKUX BEILECTBAX, IOJYyUYEHUE JTUJIEHA U M3YUYEHUE €r0 CBOMCTB, O3HAKOMJIEHHE C KOJUIEKLHSIMH
«Hedte» 1 «Yr0ab», ¢ 0bpa3amu miaacTMace, KayaykoB U Pe3UHBI, MOICTHUPOBAHNE MOJIEKYJI YTJIEBOIOPOIOB
U TaJIOT€HIPOM3BOIHBIX YTIEBOAOPOAOB.

Kuciiopoacoaep:kamue opraHu4eckne coeJuHeHHs .

[Ipenenvuple omgHOaTOMHBIE crupThl. CTpoeHHE MOJIEKYJ (Ha MpUMepe METaHOJla M 3TaHOJA).
I'omonoruueckuit psia, oduas popmyia, H30MepHsi, HOMEHKIaTypa U kiaccudukanus. Puzndyeckue cBOHCTBA
IpEeJeNbHBIX OJHOATOMHBIX CIHMPTOB. BoJopoaHble CBA3M MEXIy MOJEKyJaMH CHHPTOB. XHMMHUYECKHE
CBOWCTBA: peakUUM 3aMELICHMs, JAETHIpaTaluy, OKHUCICHHs, B3aUMOJCHCTBHE C OpraHUYECKUMH U
HEOpraHMYECKUMHU Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CIUPTHL. JleficTBuE 3TaHOIA U
METaHOJIa Ha OpraHu3M 4esoBeka. CrocoObl MOMyYeHHs U IPUMEHEHUE OHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUUYECKUX CBONCTB.

MHoroaToMHbl€ CIIMPTHI — TUIEHITIMKOJb U TIUIepHH. PU3ndecKkue 1 XMMUYECKHE CBOMCTBA: PEaKIUU
3aMeIlEeHNs], B3aUMOAECUCTBUE C OPraHMYECKMMHM U HEOPTraHMYECKUMM KHCIOTaMM, KaueCTBEHHAs! PEaKlUs Ha
MHOT0AaTOMHBIE CIUPTHI. [IpencTaBienue o MexaHU3Me peakiuii HykieopuiapHoro 3amereHus. Jlelicteue Ha
opranusM yesnoBeka. CriocoObl OIyYeHHs U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHnEe MOJEKYIbI, B3aMMHOE BIMSHHUE THAPOKCOrPYNIbI U OeH30sbHOrO sapa. dusnyeckue
cBoiictBa (eHoma. OCOOEHHOCTM XHUMHMUYECKHX CBOMCTB (QeHona. KauecTBeHHble peakuuu Ha (EHOI.
Tokcnuynocts henona. CriocoOb! momydeHus u npuMeHenne ¢pexomna. OenonpopmanibaeruaHas cCMOa.

KapOoHunbHbIE COEIMHEHMS — AJIBJETUABI U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIIBHON IPYIIIBL.
["'omonoruueckue psjipl aabIerUA0B U KETOHOB, o0mas (Gopmyia, nzomepuss U HoMeHknarypa. Ousnueckue



CBOMCTBA QJIbIETUJOB U KETOHOB. XMMUYECKHE CBOMCTBA aJbJECTU/IOB U KETOHOB: PEAKIUU MPUCOECIUHECHMUS.
OxucneHue anbIeruoB, KauyeCTBEHHbIE peakuuu Ha anbaeruapl. CrnocoObl MOMy4YeHHs W TNPUMEHEHHE
aJbJACTU]IOB U KETOHOB.

OOHOOCHOBHBIE TIpeJeNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYT KapOOHOBBIX
kucinoT. M3omepuss u HoMeHKIaTypa. PU3WYECKHE CBOICTBA OJHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX
KUCIOT. BomopoaHbie CBSA3M MEXAy MOJEKyJlaMu KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE
CBOWCTBa, peakius dTepuduKaIim, peakiii ¢ y9acTUEM YTIEBOIOPOAHOTO pagukana. OCOOEHHOCTH CBOWCTB
MypaBbUHON KHUCIOTHL. [lOHSATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3dupax. MHoroodpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOICTB HENPEAETbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCJIOT, THUIPOKCUKapOOHOBBIX KHCHOT. [IpencraBureny BbICHIMX KapOOHOBBIX KHCIOT:
CTCapuHOBAs, MaJbMUTHHOBAS, OJCHHOBAS, JUHONE8As, AUHONeH08as KUCIOThL. CHocoOBl TOMYYEHUS H
MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upbl. ['omonornueckuii psaa, obmmas ¢opMyina, U30Mepust 1 HOMEHKIIaTypa. Pu3ndecKkue u
XMMHYECKHE CBOMCTBA: TUAPOIIN3 B KUCJIOM U IIEIIOYHOM Cpeje.

XKupsr. Ctpoenne, pusnyueckue U XUMHUYECKHE CBOWCTBA XXHPOB: THAPOIM3 B KUCION W IIETOYHOU
cpene. OCOOCHHOCTH CBOMCTB JKHPOB, COIEpPXKAIIMX OCTaTKH HEMPEACNbHBIX JKUPHBIX KHCIOT. JKUpHI B
pUpPOJIE.

Mb11a Kak COJTH BBICIIMX KapOOHOBBIX KUCIIOT, HX MOFOIIIEE ICHCTBHE.

OO6mas xapakTtepucTuka yrieBojoB. Kmaccudukamus yrieBomoB (MOHO-, IHU- W TOJUCAXApPUIIbI).
MoHnocaxapuapl: TII0KO3a, (pyKTo3a, Trajlakro3a, pubdo3a, ne3okcupubosa. Dusmueckue CBOWCTBA H
HaxoxJeHue B npupoae. Gorocunres. XuMUUeCKne CBOWCTBA TIIOKO3bI: PEAKLUU C YYACTUEM CIHPTOBBIX U
aNbJIETUIHON TPYII, CHUPTOBOE U MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TIOKO3bl, €€ 3HaYeHHE B
JKU3HEACATENIBHOCTH Opranu3Ma. Jlucaxapuubl: caxapos3a, ManbTO3a M JIakTo3a. BoccraHaBinuBaroniye u
HEBOCCTaHABIIMBAIONIME Aucaxapuabl. ['maponus nucaxapuaoB. Haxoxknenue B mnpupojie U IpUMEHEHHE.
[Monucaxapuapl: Kpaxmaji, [NIHKOTeH W Ieinosio3a. CTpoeHue MakpOMOJEKyd Kpaxmaia, [JIMKOreHa u
1eJUTr0J1036l. DU3NYECKUE CBOMCTBA Kpaxmayia M UEJUTION03bl. XUMUYECKHE CBOMCTBA KpaxMalia: THAPOJIU3,
KaueCTBEHHas] peaklMs C HMOJAOM. XHUMHUYECKHE CBOWCTBA LEJUIIONO3bL: THUAPOJIN3, MONIydeHHe >(UpOB
1esuTi0036L. [ToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIEIK).

DKCIEpUMEHTAIbHbIE METOJbl WM3YUY€HHUsI BEUIECTB M MX MPEBPAILICHUN: PACTBOPUMOCTH Pa3IUYHBIX
CIIUPTOB B BOJE, B3aMMOJICHCTBHE JTAHOJA C HATPUEM, OKHCJIEHUE HTWIOBOIO CIHMpPTAa B albJIEruj Ha
packaji€HHOM MEIHOM TPOBOJIOKE, OKHCICHHE JTHJIOBOTO CHUPTa JUXPOMATOM Kalusg (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUACOMATEpPUATIOB), KAuye€CTBEHHbIE pEAKIUMW Ha  aiupleruabl (C  THIPOKCHUIOM
muammuHcepedpa(l) u rugpoxkcugom Meau(Il)), peakuust runepuna ¢ runpokcuaom menu(ll), xummudeckne
CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcumom wmeau(Il),
B3aMMOJICICTBHE KpaxMaia ¢ HOJOM, PElIeHHE dKCIEPUMEHTAIbHBIX 3a7a4u o TeMaM «CrnupThl U (PEeHONbI,
«Kap6oHoBbIe KUCIOTBI. CIIOKHBIE 3DUPBD).

A3oTcoaepxaliue OpraHuvdecKne coeJMHeHHus .

AMUHBI — OpraHuyecKkue Npou3BoAHbIe ammuaka. Kiaccuduxanus aMuHOB: anudaTuueckue u
apoMaTHYeCcKHe; MEepBUYHbIE, BTOpPUYHbIE M TpeThuyHble. CTpoeHHe MoiieKys, ofOmas ¢opmyia, u3oMepus,
HOMEHKJIaTypa U (U3NUYECKUE CBOMCTBA. XMMHUYECKOE CBOMCTBA anmu(aTUIECKIX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBaHUE, B3aUMO/ICHCTBHUE MEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOU. COJIM aTKUIIaMMOHUS.

AHWIMH — NpPEICTaBUTENIb aMHUHOB apoMaTH4eckoro psjaa. CrpoeHue aHwinHa. B3anmHoe BiMsHHE
rpynn aToOMOB B MoJieKyJie aHuinHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIE peakiuu
Ha aHwiH. CrnocoObl TONyYeHUS M TpUMEHeHue anudarudeckux amuHOB. l[loimyueHue aHWIMHA U3
HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u uzomepus. OTHenbHbIE NPEICTABUTENN 0O-AMUHOKHUCIIOT: TJIMIUH,
ananuH. dusnyeckue CBONWCTBA AMHUHOKHCIOT. XWUMHUYECKHE CBOWCTBA aMHHOKHCIOT KakK amM(pOTEPHBIX



OpraHMYECKUX COEAMHEHMM, peaklus IMOJMKOHJEHCAaluHu, oOpa3oBaHHe MENTUAHON CBS3U. buomornyeckoe
3HaYeHNEe aMUHOKUCIOT. CHHTE3 U TUPOJIHU3 MENTH/IOB.

benku xak mnpupomHbie mnonuMephl. [lepBuUYHAas, BTOpHYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XVMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALIUS, KAYECTBCHHBIC PEAKIINH Ha OCIKH.

OKCrepUMEHTAIbHBIE METOJbl M3YUYEHHs BEIIECTB U WX IPEBpAIICHMIi: pacTBOpeHUE OEIKOB B BOJIE,
JeHaTypanusi OeJKOB MPU HAarpEeBaHUU, LIBETHbIE PEAKIIMU Ha OEJKU, pelIeHne YKCIEePUMEHTAIbHbBIX 3a/a4 IO
TeMaM «A30TCOIepKaIe OPraHndecKue COeTMHCHM» U «Pacmo3HaBaHne OpraHuYecKuX COSTUHECHUNY.

BbicokoMoIeKy I pHBIE COeTUHEHUSI.

OcHOBHbBIE TOHSTHS XUMUU BBICOKOMOJEKYJSPHBIX COEIUHEHHI: MOHOMEp, IMOJHUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJUMEpU3AlK, CpenHsAs MoJieKylspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSIMHEHUHN — MOIMMEPHU3AITUs U MMOJTUKOH ICHCAIIHSL.

[Momumepnsbie MmaTepuansl. [ltactMacchl (MOTUATHIICH, MTOJTUIIPOTIHIICH, TOTHBUHIIXJIOPH/I, TIOTUCTUPOI,
MOJIMMETHJIMETAKPHIIAT, TTOJIMKAPOOHATHI, MOJTUATHIICHTepedTanaT). Y THiIM3aIus 1 nepepadoTKa IIacTHKa.

DnacToMephl: HaTypallbHBIA Kay4dyK, CHHTCTHUECKHE Kaydyku (OyTaJMeHOBBIA, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tomumepsl  crenuanbHOrO  HasHaueHus (TedsOH, KeBiap, DJIEKTPONPOBOIANINE  TOJUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHsI BEUISCTB W WX MPEBPAICHUN: O3HAKOMIICHHE C 00pa3amu
MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB, PEIICHUE YKCIIEPUMEHTATBHBIX 33/1a4 110 TEME
«Pacno3HaBaHue MacTMacc U BOJIOKOHY.

PacuérHble 3agayn.

Haxoxpaenne MonexyisspHO (HOpMYIIBI OPraHMYECKOTO COSAMHEHUS 0 MACCOBBIM JOJSIM J3JIEMEHTOB,
BXOJSIINX B €r0 COCTaB, HAXOXXICHUE MOJICKYJISPHONH (QOpMYIBI OPraHUYECKOTO COCIMHEHHUS IO Macce
(00BEMY) TIPOYKTOB CropaHus, MO KOJWUYECTBY BeliecTBa (Macce, 00bEéMY) MPOAYKTOB PEaKIMU H/WIH
UCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (OpPMYJbl OPraHUYECKOro BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKHX CBOMCTB WM CIHOCOOOB TMONYYCHHs, ONpPEICICHHUE JOJMU BBIXOAA MPOAYKTa PEaKIUd OT
TEOPETUIECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanmzanmsi MeXNpeIMETHBIX CBSI3€ TpU  M3YYEHUM oOpraHuyeckoil xumuu B 10  kiacce
OCYIIECTBIISIETCS Yepe3 HCIIONB30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSITHA, TaK W TOHSATHH,
MPUHSTHIX B OTACIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBICHUE, Hay4YHBIH (DaKT, TMIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3,
CUHTE3, Klaccudukaus, HabnoAeHue, U3MEpEeHHe, IKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®du3nka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPTETUUECKUN YPOBEHB, BEIIECTBO,
TeNOo, 00BhEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3WUYCCKUE BEIWYUHBI, CIUHUIBI H3MEPEHUS, CKOPOCTh,
JHEprus, Macca.

buonorus: kneTka, opraHu3M, SKOcUcTeMa, ouocdepa, MeTaboIu3M, HaCcIeICTBEHHOCTh, aBTOTPO(HBIHA
U TeTepOoTpO(HBIA TUIT MUTaHUS, OpoXKeHne, POTOCUHTES, bIXaHHEe, OCNKU, YTIIEBOMBI, KHUPbI, HYKICHHOBbIC
KUCJIOTHI, JEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOTIHBO.

TexHosorust: NUIEBbIe MPOYKThI, OCHOBBI PallMOHAIBLHOTO MUTAHUS, MOIOIIIUE CPEACTBA, MaTEPUATIBI U3
UCKYCCTBCHHBIX U CHHTETHYECKHUX BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHYECKUW 3ieMeHT. M3otomnbl. CTpoeHUEe 3JIEKTPOHHBIX 000J0YEK
aTOMOB, KBaHTOBBIC YHCIIA. JHEPreTUYECKHUEe YPOBHU W MOAYPOBHU. ATOoMHBIE opOuTanu. Krnaccudukanus
XUMHUYECKHX JJEMEHTOB (s-, p-, d-, f-omemenTtsl). PacmpeneneHue S7EKTPOHOB IO aTOMHBIM OpOUTAISIM.
ONEeKTpOHHbIE KOH(UTypaluu aToMOB D3JEMEHTOB IE€PBOrO—4YEeTBEPTOTO IMEPUOJOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUU, 3JI€KTPOHHBIE KOH(PUTYpAllMK HOHOB. DIEKTPOOTPULIATEIBHOCTb.

[leprnonuueckuii 3akoH u Ilepuonnueckas cucrtema xumuueckux aneMmeHToB [I.M1. MenneneeBa. CBa3b
MIEPUOANYECKOr0 3aKkoHa M Ileproanyeckoil CUCTEMbl XMMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB XHMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HMHU
IPOCTBIX W CIOXHBIX BEHIECTB [0 TpynmaM M IepuoaaM. 3HAuYeHHe Iepuoandeckoro 3akona [[.U.
Menpeneesa.

XuMuyecKkasi CBsi3b. BHUIIBI XMMHUUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, METa/IMYecKas. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM CBS3U: OOMEHHBIH W JOHOPHO-AaKIENTOPHBIA. OHEpPruss W JJIMHA CBS3H.
[TonsipHOCTh, HAPaBICHHOCTh M HACHIIIAEMOCTh KOBaJE€HTHOW cBsA3U. KpaTHbie cBsizu. BomoponHas cBs3b.
MeKMONEKyIISIpHbIE B3aUMOICUCTBUS.

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

[IpencraBienne o KOMIUIEKCHBIX coenHeHusAX. CocTaB KOMILJIEKCHOTO HOHA: KOMILJIEKCOOOpa30BaTeb,
JUra”abl. 3HaU€HUE KOMIUIEKCHBIX coeluHeHuH. [ToHaTHe 0 KOOpIMHAIMOHHON XUMHH.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOIO CTPOEHHs. THIBl KPUCTANIMYECKUX PEIIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTne o aucnepcHsix cucremax. MctuHuble pacTBophl. [IpencraBieHue 0 KOJUIOMIHBIX pacTBOpax.
CnocoObl BbIpa)K€HHS KOHILIEHTpAallMd pacTBOPOB: MaccoBas [IOJi1 BelIeCTBA B pPacTBOpe, MOJSpHAs
KOHILIeHTpanus. HacbleHHble 1 HEeHACHIIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. TpUBHANBbHBIE HA3BaHUSA OTACIHHBIX
IIPEACTABUTENECH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanms XaMUYECKUX PEaKIUid B HEOPraHUYECKON M OPTaHMYECKOW XMMUHU. 3aKOH COXpaHEHUS
MaccChl BEILECTB; 3aKOH COXpPAaHEHUsS M MPEBPAIlCHHs SHEPTUM NpPU XUMHYECKUX peakuusiXx. TersioBbie
3P PEeKTH XUMUYECKUX peakinii. TepMoxuMudyeckue ypaBHEHHUS.

CKOpOCTh XMMHYECKOW peakmuu, ©€ 3aBUCUMOCTh OT pa3WyHbIX (akTopoB. ['OMOreHHele u
reTeporeHHble peakiuu. Katanus n karanus3aTopsl.

OO0patumbie 1 HeoOpaTHMbIE peakiui. XUMUYecKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO PaBHOBECHS.
@®akTOophl, BIUAIONINE HA TMOJOKEHHE XMMUUYECKOrO0 PAaBHOBECHS: TeMIEpaTypa, JABJICHHE W KOHIEHTpaIuu
BEILIECTB, y4acTBYyIoMmMX B peakuuu. [Ipunuun Jle [Hlarenbe.

OnekTponuTrdeckas aucconuanus. CwibHbIC U cladbie IeKTpoauThl. Ctenens auccorumanuu. Cpena
BOJIHBIX paCTBOPOB: KUCJIOTHAs, HENTpanbHasl, meno4yHas. Bonoponanslil nokasarens (pH) pactBopa. I'maponus
coneit. Peakiiuu noHHOTO0 0OMEHA.

OKHMCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb oOkuciaeHus. OKUCIUTENb U BOCCTAHOBUTEINb.
[Ipouiecchl OKMCIEHUS M BOCCTAHOBJIEHUA. BakHeNIIne OKUCIUTENIN U BOCCTAHOBUTENIN. METO1 3JIEKTPOHHOTO
OanaHca. DIIEKTPOIIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEpUMEHTAIbHbIE METOJAbl HM3YYECHHsS BEIIECTB W MX MPEBPALCHUN: pPAa3JI0KEHUE TNEpPOKCHaa
BOZIOPO/IA B NMIPUCYTCTBUU KaTaau3aropa, MOJAEIH KPUCTAIMNYECKUX PEHIETOK, MPOBEICHNUE PEAKINNA HOHHOTO
oOMeHa, orpeziesieHue Cpeibl paCTBOPOB € MOMOIIBIO UHAUKATOPOB, U3yUEHHUE BIMSHUS PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XUMUUYECKOW PEAKIIMH U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuveckast xumus.



[Tonoxxenue HemetamioB B llepumommyeckoil cucreme xumuueckux sneMeHtoB .M. MennaeneeBa u
OCOOCHHOCTH CTpoeHHs uX aromoB. Dusnueckue CBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIOB (Ha
npuMepe KUCIopoa, cepsl, hocdopa u yriaepomaa).

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

["anorensl. Haxoxnenue B mHpHpoje, crocoObl MoiMydeHus, (U3MUecKhe M XUMHYECKHE CBOICTBa.
l'anorenoBoopoasl. BakHeimme KUCIOpoAcCOAEpKAlde COCIUHEHHUS TrajoreHoB. JlabopaTopHble W
IPOMBIIIJICHHBIE CIIOCOOBI MTOTyYeHHsI raJIoreHOB. [[puMeHeHne raloreHoB U UX COSAMHEHU.

Kucnopon, o3oH. JlaboparopHble ¥ TPOMBILIUICHHBIE CIIOCOOBI MOMy4YeHUs! Kuciopoaa. dusnyeckue u
XUMUYECKHE CBOWCTBA M IPUMEHEHHUE KUCI0POAa U 030HA. OKCHUIBI M IEPOKCHIBI.

Cepa. HaxoxaeHue B TpHUpOJE, CIOCOOBI IONyYeHHUs, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA.
CepoBonopon, cynbduasl. Oxcun cepbi(1V), okenn cepri(VI). CepHucras U cepHas KUCIOTHI U HUX COJIH.
Oco0eHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpumMeHenne cepol U €€ COeTMHECHMIA.

A3zot. HaxoxnaeHue B mpupoje, crocoObl MoaydeHus, Pu3ndecknue U XMMHUYECKHUe CBOWCTBA. AMMUAK,
HUTPpUAbL. OKCUABI a30Ta. A30THCTasi M a30THAst KUCIOTHI U UX cosd. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI.
[IpumeHeHne a30Ta ¥ €ro COeNUHEHUN. A30THBIE YIOOPECHHUS.

®ocdop. HaxoxxaeHune B mpupozae, crnocoObl MOTy4deHHs, (pu3nyeckrue M XHMHUYECKHE CBOICTBA.
®dochunsr 1 pochun. Oxcuasl dochopa, pochopuas kucinora u e€ comu. [Ipumenenne Qochopa u ero
coenuaeHuit. ®ochopHbie yaoOpeHusl.

VYraepon, HaXoXACHUE B MIPUPOJIE. AJUIOTpONHbIe MoaupuKaun. Puzndyeckue 1 XMMUYECKHe CBOICTBA
MPOCTHIX BelIecTB, 00pa3zoBaHHBIX yriepoaom. Okcun yraepoaa(ll), okcun yrnepona(IV), yronbHast KucioTa u
e€ conu. AKTUBUPOBAHHBIN yTob, aacoponus. Dynnepensl, rpadeH, yriaepoanbie HaHOTpYyOku. [IpumeneHune
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €T0 COSTUHEHUH.

Kpemunii. Haxoxxnenue B npuposie, Croco0bl MoiydeHust, pu3nuecKkue 1 XuMuueckue cBorctBa. OKCHn
kpemHusA(IV), kpeMHueBass KUCIIOTa, CHIMKAThl. [IprMeHeHHMe KpeMHHMS M ero coequHeHuid. CTekno, ero
MOJIyYEHUE, BUBI CTEKIIA.

[Tonoxenne meramioB B [lepuogudeckoil cucreMe XUMHUUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. O0mmue Gpu3nueckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTaioB
B ObITY 1 TexHUKe. CIuIaBbl METaJLIOB.

DNEeKTPOXUMUYCCKUNA P HampsbkeHud  MetamioB.  OOmue crmocoObl  TOMYyYEeHHS METAJUIOB:
TUAPOMETAJUTYPrusi, MUPOMETAILTyprusi, 3nekTpoMeramtyprus. [lonsrue o koppos3un meramioB. CrnocoObl
3alUThl OT KOPPO3HUHU.

OObmas xapaktepuctuka metamuioB [A-rpynmsl [lepronndeckoit CUCTEMbl XMMHUYECKHX 3JIEMEHTOB.
Hatpuit u xanuii: monydyenue, pu3nyeckrue U XUMHUUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U HX
COCTUHEHUN.

OObmas xapakrepuctuka metamioB IIA-rpynmsr Ileproguueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB.
Marnuii ¥ Kanpuuii: noiyueHue, GU3NIecKkue U XMMUIECKHe CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX
coenuHeHUH. JKECTKOCTH BOJIBI ¥ CITOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUH: TTOTy4YeHHe, PU3NYecCKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA U €0
coearHeHU. AM(pOTEpHbIE CBOMCTBA OKCHA U THIPOKCUIA ATIOMUHUS, THAPOKCOKOMITJICKCHI ATFOMUHHUSL.

OOmast xapakTepucTuka MeTauioB 1obounsix mnoarpynn (b-rpynm) Ilepuoguueckoir cucTeMbl
XUMUYECKHUX AIIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOWCTBA Xpoma M ero coeauHeHui. Okcunabl ¥ ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel 1 TuXpoMaThl, X OKHCIUTEIbHBIE CBOWCTBA. [loyueHne u nmpuMeHeHue
Xpoma.



®u3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CoeIuHEHUuW. BaxHelume coeauHeHUs
mapranna(ll), mapranna(IV), mapranma(VI) m mapranna(VII). Ilepmanranar kamus, €ro OKHCIHUTEIbHBIE
CBOICTBA.

®usznueckue M XUMHUYECKHE CBOMCTBA jkeine3a M ero coeAuHeHuM. OKCUIbI, THAPOKCUIBI U COJIU
xene3a(ll) u xeneza(Ill). [lomydyenne u mpuMeHEHHE JKeJle3a U €ro CIIJIaBOB.

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

[uuk: monyuyeHue, PuU3NUecKre 1 XUMUIECKUE CBOMCTBA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA
[UHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[prMeHeHne MHKa U ero COeIMHEHUH.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUYEHHSI BEIIECTB U UX MPEBpAIICHUI: U3yuyeHHe 00pa3I[0B HEMETAIOB,
ropeHue cepbl, ¢ochopa, Kemeza, MarHus B KUCIOPOJE, M3yUEHUE KOJUICKIMH «MeTamibl U CIUIaBbD»,
B3aUMOJICCTBUE IIENIOYHBIX M IIEJIOYHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIOB), B3aUMOJICHCTBUE IIMHKA M JKeJe3a C PAcTBOPAaMM KHUCJIOT M IIel0Yel, KaueCTBEHHBIE
peakury Ha HeOPTaHWYEeCKUE aHUOHBI, KATHOH BOJIOPOJAA U KAaTHOHBI METAJJIOB, B3aUMOJIEHCTBUE THIPOKCH]IOB
QTIOMUHMS M IIMHKA C pacTBOpamMu KHCIIOT U IIEJIOYeH, pelieHue SKCIEePUMEHTAbHBIX 3aJad M0 TeMaMm
«l"anorens», «Cepa u e€ coequHeHUs», «A30T U Hochop U UX CoeNUHEHUD», « MeTalTbl TIIABHBIX MOATPYII,
«Mertamibl MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumum B oOecrieueHUM YCTOMUMBOIO pPa3BUTHS ueroBeuecTBa. [lOHATHE O HaydHBIX MeETOJAX
MO3HAHMUS M METOJIOJIOTMM HAy4yHOro ucciefoBaHus. HaydHble TPUHIUIIBI OpraHU3alMh XHMHUYECKOIro
MPOU3BOJCTBA. [IpOMBINITICHHBIE CIOCOOBI MOMYYCHHS] BaXXHEHIIMX BeHIECTB (Ha MpHUMEpEe MPOU3BOJCTBA
aMMHaKa, CEpHON KHUCIOThl, MeTaHoja). [IpoMbllieHHbIE CHOCOOBI TOMYyYEHUsT METAIJIOB M CILJIaBOB.
XUMHYECKOe 3arpsi3HEHHE OKpyXaromiel cpeapl U ero mnocieactBus. Ponb xumum B obecriedeHUH
DHEPreTHIECKOi 0e30MacHOCTH.

Xumus ¥ 370poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia MCHOJb30BaHUS JIEKAPCTBEHHBIX
npenapaTtoB. Posib XuMUM B pa3BUTUH MEAUIIMHBI.

XYMHS THUIIA: OCHOBHBIE KOMIOHEHTHI, MUIEBble N00aBKH. Ponb XuMuu B OOECHeUEeHUHU MUIIEBOU
0€30MacHOCTH.

KocMmernueckne u napdromepusie cpeactBa. beiroBas xumus. [lpaBuia 06€30MacHOTO HCIOIH30BAHUS
npenapaToB OBITOBOM XUMHUH B IMOBCETHEBHOM KU3HM.

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

XuMUs B CEIbCKOM X03siicTBe. OpraHuuecKre U MUHEpATbHBIC YIOOPSHHUSI.

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

PacuérHble 3agayn.

Pacuérel: Maccel BemiecTBa Miu 00BEMaA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIHU
00BEMY OJTHOTO M3 yYaCTBYIONIMX B PEAKI[MU BEIIECTB, MAaCChl (00BhEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTOB
peakuuu, eclii OJHO U3 BEIIECTB UMEET MpUMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA peaKkiuy,
€CJIM OJHO W3 BEIIECTB JIaHO B BUJIE PacTBOpa C ONpeAeNEHHOM MacCOBOM J0ieil pacTBOPEHHOTO BEIIECTBA,
MacCcoOBOM JIOJM M MOJSPHOM KOHIIEHTPALIUM BEIIECTBA B PAcTBOPE, MOJIM BBIXOJIa MPOJYKTAa PEaKUUU OT
TEOPETHUUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeaAMETHBIX CBsI3€l MPU M3YyUYCHHUHM OOIEH M HeopraHndeckod xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 HCIONB30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA, TaK W TOHSATHH,
MPUHSATBHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBJICHUE, Hay4YHBIH (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CUHTE3, KIaccuuKaius, nepuoJuIHOCTh, HA0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MO/JIENb, MOJIETTUPOBAHUE.



®dusnka: MaTepus, MHUKPOMHP, MaKpOMHp, aToOM, D3JCKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIIHI,
PaIMOAaKTHBHOCTh, MOJICKYJIa, SHEPreTUYCCKHH YpPOBCHB, BEIIECTBO, TEJO, O0BEM, arperarHoe COCTOSHUE
BEIIIECTBA, UCANbHBIN ra3, (U3NUECKUe BETHUNHBI, SAMHHUIIBI H3MEPEHHSI, CKOPOCTh, SJHEPT U, Macca.

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

I'eorpadus: MuHEpalbl, TOPHBIC TOPOJIBI, ITOJIE3HBIE NCKOTIAEMEbIE, TOTLIUBO, PECYPCHI.

TexHonorus:  XUMHYECKass  IPOMBIIUICHHOCTb,  METALTYpPIHsl,  CTPOHWTENbHBIE  MaTepUabI,
CEJIbCKOXO035UCTBEHHOE MTPOU3BOJICTBO, MHUIIEBAs MPOMBIIUICHHOCTh, (papMarieBTHYeCKasl MPOMBIIUICHHOCTD,
MIPOU3BOJICTBO KOCMETHUCCKHX IPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB, JJICKTPOHHAS
MPOMBINIICHHOCTh, HAHOTEXHOJIOTUH.



I[TNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XMW HA VYIJIVBJIEHHOM
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBHHM C CHCTEMHO-JEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYyp€ JTUYHOCTHBIX PE3YyJIbTaTOB
OCBOCHHSI TIpenMeTra «XUMHsS» Ha YpPOBHE cpefaHero oOmero oOpa3oBaHHUS BBIICICHBI  CIEAYIOIINE
COCTABJISAIOLIME: OCO3HAHHE OOYYAIOIIMMUCS POCCHMCKOM Tpa)IaHCKOW MAEHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIHLHOCTH U CaMOOIPEICTICHHIO; HAIMYUE MOTHUBALUUA K O0yYEHUIO; TOTOBHOCTh U
CIOCOOHOCTH 00YYAIONINXCSl PYKOBOJICTBOBATHCS IPUHATHIMU B OOIIECTBE MTpaBUIaMU U HOPMaMH TTOBEICHNUS;
HaJM4He TPABOCO3HAHUS, DKOJIOTHYECKON KYJIbTYpHI; CIIOCOOHOCTh CTAaBHTh I M CTPOUTH JKU3HEHHBIC
IJIaHBI.

JIM9HOCTHBIE pe3yJbTaTHl OCBOCHHS MpeaMera «XUMHS» OTpaxaroT CcHOPMUPOBAHHOCTH OIbBITA
MO3HABATEIIPHOW M MPAKTHYECKON ACSATEIHPHOCTH OOYUYaIOIIMUXCS B MPOLIECCE peann3aluy o0pa3oBaTeIbHOMN
JeITEIbHOCTH.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHS» OTpaxaroT CcPOPMUPOBAHHOCTH OIbBITA
MO3HABATEIILHON U TPAKTHUYECKOH JEATeTbHOCTH OOYYAIOIIMXCS B MPOIECCe peann3alii 00pa3oBaTeIbHOMI
JeATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HAaHUS OOYYAIOMIMMICS CBOMX KOHCTUTYLHOHHBIX NPaB M OOS3aHHOCTEH, YBaXXCHUS K 3aKOHY H
MPaBOMNOPSAJIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUJIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESATEIBHOCTH MPH CO3JIaHUU YYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHITIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI IPYTUX TP aHAIIN3e
Pa3TUYHBIX BUJIOB YUEOHOU ESATEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJICIUIO OTEUECTBEHHONW XUMUU;

YBOKECHHSI K TIPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPHIIOKESHUS XUMUH, OCO3HAHUS
TOTO, YTO JAHHBICE HAYKH €CTh PEe3yibTaT IMTEIbHBIX HAOTIONEHHM, KPOMOTIMBBIX IKCHEPUMEHTATBHBIX
MMOMCKOB, MTOCTOSIHHOTO TPyAa YUEHBIX U IPAKTHUKOB,

WHTEpECa W TI03HABATEIbHBIX MOTHBOB B TIOJYYCHMH W TIOCIEAYIOIIEM aHajiu3e WH(opManuu o
MEePEIOBbIX TOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHMUS;

CITOCOOHOCTH OIEHHWBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH, U IPUHUMATh OCO3HAHHBIC
pelIeHusi, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OIIEHUBATH CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C MO3ULIUA HPABCTBEHHBIX
MIPaBOBBIX HOPM H C YYETOM OCO3HAHUS IMOCTIEACTBUI TTOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

MOHMMAHUS [[EHHOCTEH 30pOBOTO0 M 0OE30MacHOr0 00pasza >KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOMICHUSI K COOCTBEHHOMY (DM3UYECKOMY H IICUXHUYECKOMY 3I0POBBIO;

coOoIeHnsT TIpaBuil OE30MacHOTO OOpallleHHss C BEIIECTBAaMU B OBITY, IOBCEIHEBHOW J>KHM3HHU, B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TMPaBWI WHAMBUAYAIBHOTO M KOJUJICKTUBHOTO O€30MacHOrO TIOBEJCHUS B
CUTYaIUsX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

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



5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HUCCIIEIOBATENIbCKON JEeSTENIbHOCTH, OOIEeCTBEHHO
II0JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JEATEIbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3Iu4yHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS MPEMETHBIX 3HAaHUH IO XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TPYJa U pe3yJibTaTaM TPYI0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYAILHOW TpaeKTOpUU oOpa3oBaHus, Oyayiiei mpodeccuu
U peann3aiiy cOOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH,
WHTEPECOB U MOTPeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TMYECKOT0 BOCITUTAHUSA:

9KOJIOTHYECKH I€JIeCO00Pa3HOr0 OTHOUIEHUSI K MPHUPOJE KaK UCTOYHUKY CYIIECTBOBAHUS >KM3HU Ha
3emire;

MOHUMAaHUS TTI00aTBHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM, BIUSHUS SIKOHOMUYECKUX TPOIIECCOB HA
COCTOSIHHE MPUPOTHOM U COUUAIIBHON CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH WCIOIB30BAHUS  JIOCTIDKEHHWH XUMUU 71l PEIICHHS BOIPOCOB
PaILMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JCHCTBHI, NPUHOCAIIMX BPEA OKpPY)KAIOUIEH MPUPOAHON cpele, yMEHHs
MPOTHO3MPOBATh HEONATOMPHSTHBIE OKOJIOTMYECKUE TMOCIEJACTBUS MPEANPUHUMACMBIX JCUCTBUNA W
npeaoTBpanaTh ux;

HAJIMYUSL Pa3BUTOrO HKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KYJIbTYpHI, OIbITa JESATENbHOCTH
9KOJIOTMYECKON HalpaBiIeHHOCTH, YMEHUS PyKOBOJICTBOBATHCS UMM B [103HABATEIbHONW, KOMMYHUKATUBHON U
COILIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO ITPOTUBOCTOSATH UICOJIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U OOIECTBEHHOMU
MPAKTUKU;

MOHUMAaHUS CIeUM(DUKN XUMUU KaK HAyKH, OCO3HAHHUS €€ poilu B (DOPMHUPOBAHHWH PAIMOHATHLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO IMPEACTaBICHHUS 00 OKpYXKAIoIIeM MHpe Kak O EIHHCTBE
OPUPOABI U YeNOBeKa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pEeHIeHHH MpOoOJIeM COXPaHEHUS
PUPOIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0c000M 3HAYMMOCTH XMMHUU JUIsl COBPEMEHHOM LUBMWIM3ALUU: B €€ TYMaHUCTHYECKON
HATNPABIEHHOCTH W BaXHOW POJIM B CO3JaHMM HOBOUM 0a3bl MaTepUaIbHOW KYIbTYphI, B PEIICHUN TIT00ATBHBIX
mpo0JIeM yCTOMYHMBOTO Pa3BUTHUS UYEJTOBEYECTBA — CHIPhEBOM, SHEPIETHYECKOM, MHUIIEBOM M IKOJIOTHYCCKOM
0e30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECNEYEHUH YCJIOBUM YCHEIIHOTO TpyJa W OSKOJIOTHYECKH
KOM(DOPTHOM JKU3HH KaKJOTO YieHa 00IIecTBa,

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IMOHUMAHUS CYLUIHOCTH METOJIOB IO3HAHMS, HCIOJIb3yEeMbIX B
€CTECTBEHHbBIX HayKaX, CHIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIsl aHANIM3a U OOBSICHEHUSI SIBJICHUM
OKpPYXAaIoIIero MUpa M MPOUCXOAAIIUX B HEM HW3MEHEHUN, YMEHHUS JenaTh 0OOCHOBAHHBIC 3aKJIIOYEHHS HA
OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS TAHHBIX C LETBI0 MOyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIB30BAaTh XUMHUYECKHE 3HAHMS JIJISl PEIIeHHs MPOOIeM B peaTbHBIX
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 0COOEHHOCTSM TPY/la B pa3IudHbIX chepax mpodhecCHOHATHHOU eATeTbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeMeTHbIE pe3yJIbTaThl OCBOCHHS IMPOrpaMMbl MO0 XUMHH Ha YpOBHE CpEIHEro oOIIero
00pa3oBaHUs BKIIOYAIOT:

3HAUUMble  JUIT  (OPMHUPOBAHUS ~ MHPOBO33PEHHSI  OOydYalOIUXCS  MEKANUCIHUIIMHAPHBIC
(MEXTIpeAMETHBIE) O0IEeHAayYHbIC TOHATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MUPA M CHENN(UKY
METO/IOB TIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, YHEPIUs, SBJICHUE, IPOLIECC,
cucTeMa, Hay4YHbIi (haKT, MPUHLMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeJOBaHUE, HAOII0IeHUE,
U3MEpeHNe, SKCIIEPUMEHT U IpyTHe);

yYHUBEpCaJbHbIC  y4deOHble JAeHCTBHS  (IO3HABaTelbHBIE, KOMMYHHUKAaTHBHBIC, PETYJIATUBHEIC),
oOecrieunBaromue  (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH W COLMAJIBHONW  KOMIIETEHIUH
00y4armuxcs;

CIIOCOOHOCTh O0YYAIOIIMXCsl HCIIOIB30BAaTh OCBOCHHBIE MEKAWCIHMIUIMHAPHBIC, MHPOBO33PEHUYECKUE
3HAHWS ¥ YHUBEPCAJIbHBIC yUeOHBIE ICHCTBUS B TO3HABATEIHHON U COMAIBHON MPAKTHKE.

MertarnpeMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMHE YU€OHBIMH TO3HABATEIbHBIMH,
KOMMYHHUKATHUBHBIMH U PErYJIATUBHBIMU JACHCTBHUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JJOrMYecKUe AeHCTBUSI:

CaMOCTOSTENLHO (POPMYITUPOBATH U AKTYaITU3UPOBATH MPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

ONpEeNEeNsATh ILEeNH ACATENbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS, COOTHOCUTH
Pe3yNbTaThl IEATENbHOCTH C MOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh TNPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUECKOTO MBIILICHUS: BBIACIATh XapaKTepHbIE
NPU3HAKK TOHATUA M YCTaHABIMBAaTh HMX B3aMMOCBS3b, HUCIOJIb30BAaTh COOTBETCTBYIOLIME MOHSITHS JUIs
00BSICHEHUS OTAETBHBIX (DAaKTOB U SBJICHUH;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTHb JIOTHYECKHE pacCykJAeHUs (MHIYKTUBHBIC, JE€IyKTUBHbIC, [0 AaHAJIOTUHU), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX, (JOPMYITUPOBATH BBIBOJIBI U 3aKTIOUCHUS;

OPUMEHSTh B MpOIecCe IMO3HAHUS HCIOJIb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJECIbHbIE MPEJICTaBICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DJE€MEHTa, XMMHYECKas
dbopMyna, ypaBHEHHE XMMHUYECKON PEaKIMu — MPU PEHICHHH Y4YeOHBIX MO3HABATENIBHBIX U MPAKTUYECKUX
3a/1a4, MPUMCHITh Ha3BaHHBIC MOJIENbHBIE TPEACTABICHUS I BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHI.

2) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBUSI:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIU;

dbopMynupoBaTh IENW W 3aJaYd HWCCIECIOBAHUS, HMCIOIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIHLHO
c(hopMyJIHMPOBaHHbBIE BONIPOCH! B KaY€CTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI /17151 )OPMUPOBAHUS TUIIOTE3BI 1O
MPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIAJCTh HABBIKAMU CAMOCTOSITEJIbHOTO IJIAHWPOBAHUS M MPOBEJCHUS YYEHHMUYECKUX SKCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOJIOM MPOIlecca, CaMOCTOSTEIILHO MTPOTHO3UPOBATh €r0 Pe3ybTarT,
dopMynupoBath 0000IIEHHS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB HCCIEAOBAHUA,
COCTaBJISITH 00OCHOBAHHBIN OTUYET O MPOJIETIaHHOMN padoTe;

npHOOpeTaTh OMNBIT YYCHHUYECKON HCCIeNOBATEIbCKOW H TPOEKTHOM JCSTeNbHOCTH, TPOSBISTH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEILHOMY IIOMCKY METOJOB pEIICHUs MPAaKTUYECKHX 3ajad,
MPUMEHEHHUIO Pa3INYHbIX METOJOB IMO3HAHUS.

3) pabora ¢ ungopmanmeii:



OPHEHTHPOBATbCSI B PA3IMYHBIX MCTOYHMKAX MHGOpManuu (HAyyHO-TIOMYJspHas JHUTeparypa
XMMHYECKOIO COJEpKaHMs, CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa), aHaNIM3MpPOBATH HMH(GOPMALMIO
pa3nuyHBIX BUAOB U (GOpPM  TNPEACTABICHUS, KPUTHYECKH OLEHUBATh €€  JIOCTOBEPHOCTH U
HEMPOTHUBOPEUUBOCTD;

(GopMynIHMpOoBaTh 3ampockl U NPUMEHATh PA3JIMYHbIE METOJbl NPU MOUCKE U O0TOOpe MHpOopMaLuwy,
HEOO0XOIMMOM JIs1 BBIIIOJHEHUS yUEOHBIX 33/1a4 ONPeAeIEHHOTO THIIA;

npuoOpeTaTh ONBIT UCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH M Pa3IMYHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaIbHYIO (OpMy mMpeacTaBieHus WHOopManuu (cxeMbl, rpadukH,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH S3BIK B KaueCTBE CpEACTBa NpU paboTe C XMMHUYECKOH HH(pOpMaIMen:
NPUMEHATh MEXIIpEIMETHbIE ((pU3nuecKkue 1 MaTeMaTH4YeCKre) 3HaKU U CUMBOJIBI, (hOpMyJIbl, a0OpeBHATYPHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIIHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eiiCTBUS:

3aJ]1aBaTh BOMPOCHI IO CYMIECTBY 00CYKIa€MO TEMBI B XOJI¢ Taiora W/UIH JUCKYCCUH, BEICKa3bIBATh
nacu, (bOpMyJII/IpOBaTB CBOU MPCAJIOKCHUSA OTHOCUTCIIBHO BBIITOJTHCHHU A HpeHHOX(eHHOﬁ 3aJa4du,

BBICTYIIATh C MPE3EHTALNEH Pe3yIbTaTOB IO3HABATEIILHOM NESITETbHOCTH, TIOJTYYCHHBIX CAMOCTOSTEIILHO
HJIM COBMCCTHO CO CBCPCTHUKAMU IMPU BBIMTOJIHCHUHU XUMHUYCCKOI'O 3KCIICPUMCHTA, HpaKTHHGCKOﬁ paGOTBI 1o
UCCIICIOBAaHUIO CBOWMCTB M3YYaeMBIX BEIIECTB, PeaH3alMi Y4eOHOrO MPOeKTa, U (HOpMYyITUPOBaTh BHIBOJBI IO
pe3ysbTaraM IMPOBENEHHBIX HMCCIIEOBAaHUN IMyTEM COTJIACOBAHHS TO3HMIMK B XOA€ OOCYXKIEHHS W oOMeHa
MHECHHSIMHU.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

CaMOCTOATCIIbHO TINIAHUPOBATH U OCYHICCTBJIATHL CBOIO IMO3HABATCIBbHYIO ACATCIBHOCTDH, OMPCACIIAN eé
HeNd M 3a/a4d, KOHTPOJIHMPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeiaraeéMblii alropuTMm
JEWCTBUI TIPU BBHITIOJHEHWH YYEOHBIX WM HMCCIENIOBATEIbCKUX 3ajaad, BbIOMpaTh Hanbosiee 3(h(EeKTHBHBIN
CHOCO0 WX peHICHUs C YIETOM TOJTYYCHHUST HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIHSX;

OCYIIECTBIISATH CAMOKOHTPOJIb ICATEILHOCTH HAa OCHOBE CAMOAHANIN3a U CAMOOICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO XMMHW Ha YIIIyOJEHHOM YpOBHE Ha YPOBHE
cpemHero oOmiero oOpa30oBaHUs BKIIOYAIOT CreNU(pUYECKUE I ydeOHOTO TpeaMeTa «XHMHs» HaydHbIE
3HAHUS, YMEHUS U CIOCOOBI NEHCTBUU MO OCBOCHHIO, MHTEPIPETALUU U NMPEoOpa3OBaHHUIO 3HAHHM, BHJIBI
ACATCIIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUSA W PHUMCHCHUIO 3HAaHUU B PA3INIHBIX y‘ICGHBIX CUTyalluiXx, a
TaKXKe B PEATBHBIX XH3HCHHBIX CUTYaIMsIX, CBSA3aHHBIX C XMMHEH. B mporpamMme 1o XMMHH TNpEIMETHBIC
pe3yJIBTATHI MPEICTABICHBI IO TOAaM U3yUCHHSI.

10 KJIACC

IIpenMeTHbIe pe3ysIbTaThl OCBOEHUA Kypca « OpraHn4ecKast XUMUsD OTPa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECT€ W 3HAYCHUW OPraHWYECKOH XHMHH B CHCTEME
€CTECTBCHHBIX HayK M €€ pOJii B OOCCIICUEHUU YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA B PEIICHHH MPOOJIeM
OKOJIOTMUYECKOM, SHEPreTHYeCKOW W MUIIEBOW O€30MacHOCTH, B PA3BUTHH MEIWIIMHBI, CO3JAaHHH HOBBIX
MaTepHaioB, HOBBIX HMCTOYHHKOB DJHEPrUU, B OOECIEUEHWU PAIMOHAIHHOTO TMPUPOAOIOIH30BAHUS, B
(GbOpMHPOBAaHUK MHPOBO33PEHHS M OOIICH KyJIbTYphl YEIOBEKa, a TaKKe HKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J0POBbIO U IPUPOJHOM CPEJE;

BJIAJICHUE CUCTEMOM XHUMHYECKUX 3HAHUW, KOTOpas BKJIOYACT: OCHOBOIOJIATAIOIIME ITOHATHS —
XUMUYECKHH AJIEMEHT, aTOM, PO M AJIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-aToOMHBIE OpOUTAIM, OCHOBHOE U
BO30YX/JIEHHOE COCTOSHUS aToMa, TUOpHAM3AIMs AaTOMHBIX OpOWTanei, WOH, MOJIEKYJia, BaJEHTHOCTD,



3EKTPOOTPHULIATENEHOCTD, CTENICHb OKUCIICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIN 00BEM,
VIJIEpOAHBIA CKesleT, (YHKIHOHANbHAs Tpylnmna, paaukal, CTPYKTypHble (opMmyisl (pa3BEPHYTHIE,
COKpAIEHHBIE, CKEJIETHBIE), U30MEpPUS CTPYKTYpHasi M INPOCTPAHCTBEHHAs (T€OMETpUYECKas, ONTUYECKasi),
M30MEPBI, TOMOJIOTMUECKUN PAJl, TOMOJIOTH, YTJIEBOAOPOJbl, KUCIOPOJA- U a30TCOAEPIKALLUE OPraHUYECKHE
COEIMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHUS; TEOPUH, 3aKOHBI
(mepuogmveckuii 3axkoH J[. . MenneneeBa, Teopus CTpoeHHs oprannveckux BemectB A. M. bytnepona, 3akon
COXPAHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHWS M NPEBPAIICHUS SHEPrUU INPH XUMUYECKUX PEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHHUS, JIE)KALME B OCHOBE TOHUMAaHMUSI
NPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBJICHMIA; IPEICTABICHUS O MEXaHHW3MaX XMMUYECKUX PEaKIuii,
TEPMOJMHAMHYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3aUMHOM BJIHMSHUM aTOMOB U
IpyNIl aToOMOB B MOJeKyJax (MHAYKTUBHBIH W Me30MepHbIH 3¢¢ekTel, opueHTantel | u Il popa);
(baKTOJIOTMUECKUE CBEACHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUU M OE30MIaCHOM HCIOJIb30BAHUU Ba)KHEHIIUX
OpraHMYECKUX BEUIECTB B OBITY M NPAKTHUYECKOH AESITENbHOCTH YeNOBEKa, OOIIMX Hay4YHBIX MpPUHLUIAX
XUMHYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAaHOIIA, TepepaboTKH HEDTH);

c(OPMHPOBAHHOCTh yYMEHUH: BBIABIATH XapaKTepHbIC TPU3HAKK TOHSATHHA, YyCTAaHABIMBAaTh HX
B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUM COCTaBa, CTPOCHHS M CBOWCTB
OPraHUYEeCKUX COCINHEHUN;

c(hOopMUPOBAHHOCTh YMEHUIA:

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

COCTaBJIATh YPAaBHEHHUS XMMUYECKMX pPEAKIMA M PpacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABIICHHUS DJIEKTPOHHOrO OanaHca ATHX peaklMi, peakiuii
MOHHOT'O 0OMEHa MyTEM COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

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

c(OpMHUPOBAHHOCTh YMEHUMN: YCTAHABINBATh MPUHA/IEKHOCTh U3yUYEHHBIX OPTaHUYECKUX BEIECTB IO
UX COCTaBy M CTPOCHUIO K ONpPENeN€HHOMY KJAcCy/TpylIe COeAUHEHWH, AaBaTb KM Ha3BaHUA IO
cucremarnueckoii HomeHknarype (IUPAC) u mnpuBOAuTH TpUBHAIBHBIE HA3BaHUSA [UISI OTIEJIBHBIX
NpEeJCTaBUTENICH OpPraHMYECKUX BEIIECTB (STHIICH, alleTWIIECH, TOJIyOJd, TJIUIEPUH, STHICHIJIMKOIb, (hEHOI,
dbopManbaerui, alneraabAerui, alleTOH, MypaBbHHAs KHUCIOTa, YKCyCHasl KMCIIOTa, CTEapUHOBAs, OJCHHOBAs,
NaJIbMUTUHOBAsI KUCJIOTHI, TVIMLWH, aJlaHuH, MalibT03a, PPyKTO3a, aHWJIUH, JTUBUHUJI, U30IPEH, XJIOPOIPEH,
CTHPOJI U ApPYyTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BUA XHMHUYECKOH 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 j1st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA
TUMIUYHBIX MPEACTaBUTENCH pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKJIOAIKAaHOB, aJKEHOB,
aJIKaIM€HOB, ATKUHOB, APOMATUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, AJIbJIETH/I0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
IPOCTHIX U CIOKHBIX 3()UPOB, )KUPOB, HUITPOCOCTUHEHUN 1 AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-
, JW- W TOJUCaxapuaoB), WIUIIOCTPUPOBaTh TI'EHETHUYECKYIO CBSI3b MEXJAY HUMH ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi C UCIIOIb30BAHUEM CTPYKTYPHBIX (hopMyT;

c(OpMUPOBAHHOCTh yMEHUSI TMOATBEPKIAaTh Ha KOHKPETHBIX IPUMEpPax XapakTep 3aBUCHMOCTH
PEaKIIMOHHON CIOCOOHOCTH OPraHMYECKMX COCIMHEHMH OT KPAaTHOCTH M THUMA KOBAJEHTHOH CBs3U (G- U T-
CBSI31), B3aMMHOT'O BIUSHHSI aTOMOB U TPYTIIT aTOMOB B MOJIEKYJIax;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaTb KMCTOYHUKH YTJIEBOJOPOJHOTO ChIphs (HEQTH,
MIPUPOIHBIN Ta3, Yyrojb), CIIOCOOBI €ro mepepadoTKH U MPAKTHIECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKH;



c(OpMUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAyYHbIX METOJAX TIO3HAHUSA —
HAOJI0/IEHUH, U3MEPEHUN, MOJIETTUPOBAHUY, KCIIEPUMEHTE (peallbHOM M MBICIIEHHOM) U YMEHHS IPUMEHSATH
9TH 3HAHUS,

c(OpPMUPOBAHHOCTh YMEHHUSI IIPUMEHSTH OCHOBHBIEC ONEPAIH MBICTHTEILHON NEATEILHOCTH — aHAIIU3 |
CUHTE3, CpaBHEHHE, 0000IleHUE, CHUCTEMAaTH3allMI0, BBISBICHUE MNPUYMHHO-CIECICTBEHHBIX CBSI3eH — MAJIs
M3yYEHUS CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(OPMUPOBAHHOCTh YMEHHUU: BBISBISTH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C TMOHATHUSAMH H
NPECTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB It 00Jee OCO3HAHHOTO MOHUMAHUS CYITHOCTH
MaTepuaIbHOrO €IMHCTBA MHUPA, UCIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHH 1Ji1 OObSICHEHUS
Y IPOTHO3UPOBAHUS SBJIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHUPOBAHHOCTh YMEHHUI: TMPOBOJUTH PACUYETHI MO XUMUYECKUM (OpMyIaM U YpPaBHCHHSIM
XUMHUYECKHX PEAKIU C UCIIONb30BaHUEM (PH3MUECKUX BEIMUYMH (Macca, 00bEM ra30B, KOJMYECTBO BEIECTBA),
XapaKTEepPU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacUEThI 10 HAXOXKACHUIO XUMUYECKON (OPMYJIbI
BEIL[ECTBA II0 HW3BECTHBIM MAacCCOBBIM JIOJISIM XUMHUYECKHX JJIEMEHTOB, IMPOAYKTaM CropaHusi, IUIOTHOCTH
ra3000pa3HBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUI: TPOrHO3UPOBATH, AaHAIU3UPOBATH U OLIEHUBATH C MO3ULUI YKOJIOTHUECKON
0€30IIaCHOCTH TMOCTEACTBUS OBITOBOW M TNPOM3BOACTBEHHOW JIEATEIILHOCTU YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOl BEIIecTB, UCIOIB30BaTh MOJYyUYEHHbIC 3HAHUS Ui MPUHITHUS TPAMOTHBIX pEHICHHUH MpobsieM B
CUTyalUsX, CBI3AHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOATENBHO IJIAHUPOBATh U MPOBOJIUTH XMMHUYECKHH SKCHEPUMEHT
(mosryueHue U U3yueHHe CBOMCTB OPTaHUYECKUX BEUIECTB, KAUECTBEHHBIE PEAKIH YIIICBOAOPOIO0B PA3IUUHBIX
KJIACCOB W KHUCJIOPOJACOAEPKAIIMUX OPraHUYECKUX BEIIECTB, pEUICHUE OHKCIEPUMEHTAIBHBIX 3a1ad 110
pacIio3HaBaHUIO OPTaHUYECKUX BEIIECTB) C COONIOJICHUEM TIpaBuil 0€30MacHOr0 OOpaIieHus ¢ BEIIeCTBAMU U
71a0opaTOpHBIM 000pyAOBaHUEM, (HOPMYyITUpPOBATh IETb HCCIEIOBaHMSA, MPEACTABIATh B PA3IMYHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOnroAaTh mpaBuja 3KOJOTHYECKH I11eJIeCO00pa3HOro MOBEACHUsS B OBITY U TPYIOBOM AESITEIbHOCTU B
LEIAX COXPAaHEHUsI CBOErO 3J0POBbS, OKPYXKAIOLIEH IPUPOAHOU Cpelbl M JOCTHXKEHHS €€ yCTOWYHMBOIO
pa3BUTHS;

OCO3HAaBaTh OMNACHOCTb TOKCHMYECKOTO JEUCTBHUS HA >KMBBIE OPTaHU3MBbI ONPEACIEHHBIX OPTaHMYECKUX
BEIECTB, TOHUMAas cMbIci moka3zarens I1JIK;

aHAJTM3UPOBATh 1EJIECO00Pa3HOCTh MPUMEHEHHS OPTaHMYECKUX BEILECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3pEHMS COOTHOIIEHHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh YMEHU: OCYIIECTBIISTH II€JIEHANPABIECHHBIA MOUCK XUMHYECKONH HMH(OpMalUU B
pa3IUYHBIX MCTOYHMKAaX (HayyHas W ydeOHO-HayyHas JHUTepaTypa, CpeAcTBa MaccoBoil uHGopMauw,
WNHTepHer u 1pyrue), KPUTHYECKUA aHAIUM3MPOBATh XUMHYECKYI0 WH(POpMaIuio, mepepadaTeiBaTh €€ H
UCIIOJIb30BaTh B COOTBETCTBHUH C MTOCTABIEHHOW y4eOHOM 3a/1a4eii.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4ecKasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O MaTepHaJbHOM €IWHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJIEHUI NPUPOJIbl, O MECTE U 3HAYEHUM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIM B
o0ecreueHn yCTOMYMBOTO Pa3BUTHS, B PEHICHWU MPOOJEM DKOJIOTHYECKOW, IHEPTETHUUECKOW W THUIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MaTEpUAIOB, HOBBIX HCTOYHHKOB JHEPIUH, B
00eCreyeHn! paloHaILHOTO MPUPOIONIONIb30BaHus, B (HOPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpHhI
YeJI0BeKa, a TAK)KE SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO M IPUPOHOM Ccperie;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHMM, KOTOpAas BKJIKOYACT: OCHOBOIOJIATAIOIIAE MOHATUS —
XUMHYECKHM 3JIEMEHT, aToM, SJIpO aToMa, HM30TOIbl, AJIEKTPOHHAs 00o0J0oYKa aroma, S-, p-, d-aTOMHBIE
opOuTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, THOpUIM3aIMs aTOMHBIX opOuTaneil, HoH, MoJIeKyJa,



BaJICHTHOCTh, 3JIEKTPOOTPULATENILHOCTh, CTEMEHb OKUCICHMS, XMMHUYECKas CBsA3b (KOBaJEHTHasl, MOHHas,
MeTaJlJIM4ecKasi, BOJOPOJHAsA), KPUCTAUIMUECKas peniérka, XMMUYecKas pPeakiusi, pacTBOP, IJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JIEKTPOJIMTUYECKAs TUCCOLMALUA, CTENEHb JUCCOLMAIMM, BOJOPOAHBIN IOKAa3aTelb,
OKHCITUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3()(eKT XMMHUYECKOH peakiuH, CKOPOCTh XHMHUYECKOH peakIuH,
XMMHYECKOE DPABHOBECHE; TEOPUU U 3aKOHBI (T€OpUs SJEKTPOIUTHUECKON AMCCOIMAIMM, MEePHOINYECKHIA
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHHUs U MIPEBPAICHUS YHEPTUU [TPU
XMMHUYECKHMX PEaKIMsIX, 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH ACHCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMUMUM, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIllMe B OCHOBE MOHHUMaHUsl MPUYMHHOCTH U
CUCTEMHOCTH XHMMUYECKHUX SIBJICHHI; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHMM BEILECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAaJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XMMHUUYECKHX pPEaKIUi,
TEPMOJMHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKAHHS, O XUMHUYECKOM pPABHOBECHH,
pacTBOpax M IUCIIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHE CBEIEHHs O CBOWMCTBAX, COCTaBE, IMOJyYEHUH U
0e30MacHOM HCIOJIb30BAHNN Ba)KHEUIINX HEOPTraHMYECKHX BEIIECTB B OBITY M MPAKTHUECKOH JEeSITeNbHOCTH
YyesioBeKa, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHWIA: BBISABIATH XapaKTePHbIC TMPU3HAKU TIOHATHUH, YyCTaHABIUBATh WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONUCAHMUM HEOPTraHWYECKUX BEIIECTB U HUX
IIPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUS HCIIONb30BaTh XUMHUYECKYI0 CHMBOJHUKY IJIS COCTaBJICHUS (HOpMyI
BCIIIECTB M YPAaBHCHHH XMUMHUYECKUX peakiuid, cucremarndeckyro HomeHkinarypy (IUPAC) u TpuBuanmbHbIE
Ha3BaHUs OT/CJIbHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUS ONPEICNISATh BAICHTHOCTh U CTENIEHb OKUCIICHHS XHMHYECKHUX JJIEMEHTOB B
COCIMHEHUSX, BHUJ XHMHUYECKOW CBSI3M (KOBaJIeHTHas, HWOHHAs, MeETa/lInyecKkasi, BOJOPOJHAs), THII
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSCHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHJAa XMMUYECKOH CBSI3U U
TUNA KPUCTAJUIMYECKONW pemeETkH, OOMEHHBII M JIOHOPHO-aKLENTOPHBI MEXaHM3Mbl O0O0pa30BaHMSA
KOBAJIEHTHOH CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUH: KIAaCCHU(pUIMPOBaTh: HEOPraHWYECKUE BEIIeCTBA IO HX COCTaBy,
XUMHUYECKHE PEaKIUU M0 Pa3IMYHbIM TpU3HAKaM (YUCIy M COCTaBy pPEarupylolINX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuy, U3MEHEHHIO CTENEHEeH OKUCIEHUS AJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajlu3aropa H
JPYTHE); CaMOCTOATEIbHO BBIOMPATH OCHOBAHUS W KPUTEPHUH IJI KilaccH(UKAIMK U3y4aeMbIX BEILECTB U
XUMHYECKHUX PEAKIUK;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICI Tepuoanudeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOLTYI0, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XMMHUYECKHUX
3JIEMEHTOB MEPBOrO—4eTBEPTOro nepuoioB [lepuognueckoii cucremsl .M. MeHnneneeBa, UCIOJIb3ysl TTOHATHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOJYPOBHU», «S-, p-, d-aTOMHBIE OpOMTAIN», «OCHOBHOE H
BO30YKIEHHOE SHEPreTUYeCKUe COCTOSHUS aToMay; OOBSICHATH 3aKOHOMEPHOCTM M3MEHEHHUS CBOWMCTB
XMMHYECKHX DJIEMEHTOB M HMX COEAMHEHMN Mo mnepuomaMm W rpynmnam llepmoamyeckoir cuctemsr I, .
MenneneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHMSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHMIA: XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, IMOATBEPXKIaTh CYIIECTBOBAHME T'E€HETUYECKOM CBSI3M MEXIYy HEOPraHMYeCKUMU
BEILECTBAMH C ITIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIIHA
MOCPEJCTBOM COCTABJICHUSI JJIEKTPOHHOrO OallaHca STUX peaklHif; peakiuii HOHHOro oOMeHa MyTEM
COCTABJIICHMS MX IIOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHUM; pEaKUUNd TUAPOJIA3A; PpEeaKLuil
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUICKCOB IIMHKA U aTFOMUHHS ),

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMUYECKUX pEaklUi ¢ yuéToMm
UX SHEPreTHUUECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XMMUYECKON pEakIMi B 3aBUCUMOCTH OT



pa3IUYHbIX (HAaKTOPOB, a TAaKXKE XapaKTep CMELIECHUS XMMUYECKOTO0 PaBHOBECHs IMOJ BIUSHUEM BHEIIHUX
BozneicTBuil (mpunnum Jle Hlarense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh XUMHUYECKHE pEaKIUU, JIeKalue B OCHOBE
MPOMBINIICHHOTO TOJYYeHHUSI CEPHOM KHUCJIOTHI, aMMHaka, OOIIMe HaydHble NPUHIUIBI XUMHUYECKUX
MIPOU3BOJICTB; 1EI€CO00Pa3HOCTh MPUMEHEHHS] HEOPraHUYECKMX BELIECTB B MPOMBIIIJICHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOLIEHUSI PUCK-TI0JIb32;

c(OpMUPOBAHHOCTH BIAQJICHUS CHCTEMOW 3HAHUI O METOJAaX HAYYHOTO MO3HAHWS SBICHHUA MPUPOIBI —
HaOIO/IeHNe, W3MEpPEeHHE, MOJCITUPOBAHUE, JKCIIEPHUMEHT (pEallbHbIi U MBICICHHBIN), HCIOIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, YMEHUsS MPUMEHATh 3TU 3HAHUS MPU 3KCHEPUMEHTAIBHOM HCCIIEIOBAHUM BELIECTB U
JUIsl OOBSCHEHUSI XUMUYECKUX SIBJICHUI, UMEIOUINX MECTO B MPUPOJE, IPAKTUUECKON NeATEeIbHOCTH YeloBeKa
U B TIOBCEHEBHOM JKM3HMU,

c()OPMUPOBAHHOCTh yYMCHHSI BBISBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUW C TIOHATUSAMH H
NPEJICTABICHUSIMH  IPYTMX €CTECTBEHHO-HAYYHBIX TMpEAMETOB g 0ojiee OCO3HAaHHOTO MOHMMAHMUS
MaTepHalIbHOIO €IUHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUSI TPOBOAHWTH PACUETHI: C MCIOJIH30BAHUEM TMOHATUH «MaccoBasi OIS
BEIIIECTBA B PACTBOPE» U «MOJSIPHAST KOHIICHTPAIIMSD); MACChl BEIIECTBA MM O00BEMA raza Mo M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00bEMY OJTHOTO U3 YYACTBYIOIINX B PEaKIMH BEIIECTB; TEIUIOBOTO Y dekTa
peakuyu; 3HA4Y€HUs BOJOPOJHOrO IIOKA3aTENsl PAaCTBOPOB KHUCIOT M IIEJIOYEeH € U3BECTHOM CTENEHbIO
JUccoLraluu; Macchl (00bEMa, KOJIMYecTBa BEUIeCTBa) MPOAYKTa PEaKIUU, €CIIU OJHO U3 UCXOIHBIX BEIIECTB
JTAaHO B BHUJE pacTBOpa C ONpPENEIEHHOM MaccOBOM J0Jiell PacTBOPEHHOTO BEIIECTBA WMJIM JaHO B M30bITKe
(MMeeT IPUMECH ); JIOJIH BBIXOJIa MPOIYKTa PeaKIiK;, 00bEMHBIX OTHOIICHU T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJUTh XUMHUYECKHM SKCIIEPUMEHT
(mpoBeneHUe peakluii HOHHOTO 0O0MeHa, MOATBEPKACHHE KaYeCTBEHHOIO0 COCTaBa HEOPTraHMYECKHUX BEIIECTB,
oTpesieNieHUe CPeIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIWKATOPOB, U3YUYCHHUE BIUSHUS Pa3IHIHbIX (DaKTOPOB
Ha CKOPOCTh XHMMHYECKON peaklHH, pPEIICHHEe HKCIEPUMEHTAIbHBIX 3aJad 1o TeMaM «MeTtaey u
«Hemeramne») ¢ coOmrofeHueM TpaBU 0e30macHOTO OOparieHusi ¢ BeIecTBaMH M J1a0OpaTOPHBIM
o0opyzaoBanueM, (HOpMyIHpOBaTh IENb HCCIEAOBAaHUSA, MPEACTaBIATh B Pa3iMdHON (opMe pe3ynbTaThl
HKCIIEPUMEHTA, aHAJTU3UPOBATh U OIIEHUBATH UX JTOCTOBEPHOCTb;

c(OPMUPOBAHHOCTh ~YMEHHUU: CcOONMIOJaTh MpaBWja IOJH30BAHUS XUMHUYECKOW TMOCYION W
1a00paTopHbIM  000pYJOBaHMEM, OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKLUMSIMH IO
BBIMOJTHEHHUIO J1a00paTOPHBIX XMMHYECKHX OMBITOB, IKOJOTUYECKHU 1€]1ecOo00pa3HOro MoBeleHUsi B ObITY U
TPYZIOBOM JESATENBHOCTH B IIEJSIX COXPAHEHMsS] CBOETO 3/I0pPOBbs, OKpPYXKAIOIIEW MNPUPOIHON Cpenbl M
JOCTH)KEHHUSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMNACHOCTh TOKCHMYECKOTO JCHCTBUS Ha JKUBbBIC
OpraHU3Mbl ONIPEIEIEHHBIX HEOPTAaHUUECKUX BEIIECTB, MOHUMAasl cMblca nokasarens [1/1K;

c(OpMHUPOBAHHOCTh YMEHU: OCYIIECTBIISTH IIeJIEHANPABIECHHBIA MOUCK XUMHYECKONH HMH(OpMaluU B
pa3IUYHBIX WMCTOYHHMKAX (HayyHas W ydeOHO-HayuyHas JHTepaTypa, CpeACTBa MaccoBOM uHGoOpMaIuw,
WNHTepHer u npyrue), KPUTHUYECKU AaHAIM3MPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ u
HCITOJIH30BaTh B COOTBETCTBUU C TTOCTABICHHON YUEOHOMU 3a/1auei.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Jl:;-)l] HaumeHoBaHue pa3/iejioB U TeM NPOrPAMMBbI Beero Koutpoabuble IlpakTnueckue f)%gg? O(LBaI’JFI:J)IbeI e
padoThI padoThI pecypes
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKOl XMMUM
11 IIpeamer opranndeckoil xumuu. Teopust cTpoeHus 8
) oprannyeckux coenquuennii A. M. bytieposa
Hroro no pazneny 8
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbI€ YIII€BOAOPOALI — AJTKAHBI, IMKIOATKAHBI 5
2.2 HenpenensHple yrieBOIOPOALL: AKEHbI, aJKaUEHbI, ATKUHbI 14 1
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8
2.4 [IpupoHbIE HICTOYHUKH YTJICBOIOPOIOB U X MepepadboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 1
Hroro mo pasaeny 35
Paznen 3. Kuciopoacoaep:xamue oprannyeckue coeTuHeHus
3.1 Cruprel. DeHo 11 1
39 KapOoHunbHBIE COSTUHEHUS: allbIETU/IBI U KETOHBHI. 1 |
) Kap6onossie kucinotel. Cinoxubie 3Gupsl. JKups
33 VYTI1eBoIbI 9 1
Hroro mo pasaeny 41
Pasnen 4. A3oTconepxainme opraHudeckue coeIMHeHust
4.1 AMHHBL. AMUHOKUCIIOTBL. Benku 12 1 2
Hroro mo pasaeny 12
Pasnen S. BeIcOKOMOJIEKY I pHBIE COCAUHEHNUSA
5.1 BBICOKOMOIEKYIISIPHBIE COCIUHEHUS 6 1
Hroro mo pasuaeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
JI:[;-)H HaunmenoBanue pa3aeoB M TEM NMPOrpamMmabl Beero KOHTpOJ’[LHb]e HpaKaneCKne f)lglj;(ill):)o(::;l:z;bﬂble
padoThI padoThI pecype
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHH
11 Crpoenune atoma. [lepuognueckuii 3axkoH u [lepuoanueckas 9
cucteMa xuMuueckux aseMeHToB J[. . MeHaeneeBa
1.2 Ctpoenue BemniecTBa. MHOTOOOpasue BEIIECTB 11 1
1.3 XUMHYECKHE PEeaKIuU 19 1 3
Hroro no pazneny 39
Pa3nea 2. Heoprannyeckasi Xumust
2.1 Hemeraminl 31 1
2.2 Meranbl 23 1 2
Nroro no pazgeny 54
Pa3zgen 3. XuMus v :Ku3HbL
3.1 Merto/ibl TO3HAHUS B XUMHUHU. XUMHS U KU3Hb 9
Hroro no pasaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







INOYPOYHOE IINTIAHUPOBAHME 10 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie I[IpakTuyecku
n/n yp Bcero 06 po ¢ pﬁ ecKme o0pa3oBaTe/bHbIE
a0doThlI abdoThI
p p pecypchl

IIpeamer u 3HaUEHU TaHUYECKOW XUMUU, I TaBJICHU

1 PEAMCT 1 SHATCHNC OPTatiHecko » [IpeICTaBIICHIE 1 https://resh.edu.ru/
0 MHOTOO0Opa3uu OPraHUYECKUX COSTUHECHUN
DEKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U

2 BO30YXKIEHHOE COCTOSIHUS ). BaneHTHBIE BO3MOKHOCTH aTOMa 1 https://resh.edu.ru/
yriaepoaa
XuUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHCHUSX.

3 MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H, CIIOCOOBI 1 https://resh.edu.ru/
pa3pbiBa CBsI3EH
Teopust cTpoeHUs1 OpraHUYECKUX coeTuHeHn A. M.

4 ByTJI; epOBap p A 1 https://resh.edu.ru/
Bunbl u3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

5 DOnekTpoHHBIE 3P HEKTH B MOJIEKYJIaX OPraHUIECKUX 1 https://resh.edu.ru/
COEAMHEHHI
[IpencraBienue o K1acCUPUKAUU U CUCTEMaTHYeCKas

6 pei (uxan 1 https://resh.edu.ru/
Homenknarypa (IUPAC) opranndeckux BeUIecTB

7 Knaccudukanms peakiuii B opraHu4ecKol XUMUU 1 https://resh.edu.ru/
Cucremarusanus 1 0000I1IeHE 3HAHUH 110 TeMe 1 https://resh.edu.ru/
ATKaHBI: TOMOJIOTHYECKHH psif, o0mas opmya,

9 HOMEHKJIATypa U U30MEPUS, IIEKTPOHHOE U 1 https://resh.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI

10 Puznyeckue 1 XMMHUYECKUE CBOMCTBA AIKaHOB 1 https://resh.edu.ru/
Haxoxnenue ankanos B npupoze. CriocoObl MOTy4YeHus 1

11 HpI/IMeHHeHHe ATKAHOB PHpO y 1 https://resh.edu.ru/

MKIIOAJIKaHbI: 00mIast popmysia, HOMEHKIATYPa U U30MEPHS
12 1 mas popmysa, yp PHA, 1 https://resh.edu.ru/

0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX CBOMCTB, CITOCOOBI




IMOJIYUCHHUA U IPUMCHCHUC

Pemrenne pac4€THBIX 3a1a4 HA ONIPEACICHUE MOJICKYIISIPHOU
(GopMyJIBl OPraHMYECKOro BEIIECTBA 10 MACCOBBIM J10JIIM

13 https://resh.edu.ru/
aTOMOB 3JIEMEHTOB, BXOISIINX B €r0 COCTaB.
CucreMaruzanys 1 0000IIeHNE 3HAHUN 110 TEME
AJKEHBI: TOMOJIOTUYECKHH psijl, oOmas hopmya,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE https://resh.edu.ru/
MouieKyJs1. CTpyKTypHasi ¥ ITUC-TPAHC-U30MEPHsl ATKCHOB
dusnueckue U XUMUYECKUE CBOMCTBA allkeHOB. IIpaBuio

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

16 CriocoOblI oryueHus 1 NPUMEHEHHE alIKEHOB https://resh.edu.ru/
IIpaktrueckas padora Ne 1 o teme "[lonyueHnue >TuieHa u

17 P P . y https://resh.edu.ru/
M3YUYEHHUE €r0 CBOMCTB
Pemenne pacuéTHBIX 3a71a4 Ha OINpeIeIcHIEe MOIEKYIIIPHON

18 p I pel YIAp https://resh.edu.ru/
(hopMYyJIbI OPraHMYECKOr0 BEIIECTBA
AnKagueHsl: CONPsHKEHHBIE, U30JIUPOBAHHBIE

19 A p > P > https://resh.edu.ru/
KyMyJaupoBaHHbIe. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS

20 XHUMUYECKUE CBOMCTBA CONPSIKEHHBIX JTUECHOB https://resh.edu.ru/

21 CriocoObI TTOTy4YeHHUs 1 TPUMEHEHNE aIKaIUuECHOB https://resh.edu.ru/
AJKUHBI: TOMOJIOTHYECKHH psifl, 001mas hopmya,

22 HOMEHKJIaTypa, JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE https://resh.edu.ru/
MOJIEKYJI, (pu3nueckue cBoicTBa

23 XUMHYecKre CBOMCTBA aJIKWHOB https://resh.edu.ru/

24 KavecTBeHHBIE peaklii HA TPOMHYIO CBS3b https://resh.edu.ru/

25 CriocoObI TTOTy4YeHUsT U TPUMEHEHNE ATKHHOB https://resh.edu.ru/
Pemenne 3amau: pacu€ThI 10 YPaBHEHHIO XUMHUYIECKOHU

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

27 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME https://resh.edu.ru/
ApeHBI: TOMOJIOTHYECKUH psi, o01as ¢hopmyia

28 P pan, obuas dopmyna, https://resh.edu.ru/

HOMEHKJIATypa. DIIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHUE




MOJIEKYJI O€H30J1a ¥ TOJyOJ1a, MX (PU3NYECKHUE CBOKCTBA

29 XHUMHYECKUE CBOMCTBA apEHOB: PEAKLIUU 3aMELICHUS https://resh.edu.ru/
XHAMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU TPUCOEIUHEHUS
30 P peakl p a ’ https://resh.edu.ru/
OKHCJICHHE TOMOJIOTOB O€H3071a
31 Oco0EHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA https://resh.edu.ru/
3 Pemenue pacy€THbIX 3a/1a4 Ha ONIPEAEICHUE MOJIEKYIISIPHOM
(hOpMYJIBI OPraHUYECKOTO BEIIECTBA
33 CriocoObI TTONTy4YeHUsT ¥ IPUMEHEHUE apEHOB https://resh.edu.ru/
34 ['eneTnyeckas CBA3b MEXKIy pa3INYHbIMU KJacCaMu
YIJIEBOJIOPOJIOB
35 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIAMN.
CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME
36 [Ipuponnsriii ra3. [lomyTHbIe HEPTAHBIE Ta3bI https://resh.edu.ru/
37 KaMeHHBIH yronb U MpoyKTHI €ro nepepadoTKu https://resh.edu.ru/
Hedts u ciocobs1 €€ nepepadbotku. [IpuMmeHeHne npoayKToB
38 ¢ pep p poy https://resh.edu.ru/
nepepaboTku HePTH
['eneTnyeckast CBA3b MEXKIy pa3INYHbIMU KJacCaMu
39 AP https://resh.edu.ru/
YIJIEBOJIOPOJOB
["asloreHONPON3BOIHBIE YTIIEBOLOPOIOB: IIEKTPOHHOE
40 P A y AOPOAI p https://resh.edu.ru/
CTPOEHHUE; PEAKIIMH 3aMElIECHUs TaJIoreHa
€MCTBHE LIEI0YEH Ha TAJIOTEHIIPOU3BOIHBIE.
41 A m P o https://resh.edu.ru/
B3anmojeiicTBue qurajioreHaJIkaHOB C MarHUEM M LIMHKOM
47 Cuctemaru3zaius 1 00001IeHNE 3HAHUHN 110 pa3ieny
"Yraesonopoan"
43 Kontponbnas padota o teme "YraeBogopoas"”
[IpenenbHble 0IHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUN PSifI,
44 obmas opmyia, CTpOEHHUE MOJIEKYJI, HU30MEPHs,
HOMEHKJIATYpa, KiIaccuuKaius, Gpu3ndecKue CBOWCTBa
45 XHUMUYECKUE CBOMCTBA MPEAEITbHBIX OJTHOATOMHBIX CIIUPTOB https://resh.edu.ru/
46 CriocoObl TTOTyYeHUsT ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB https://resh.edu.ru/




[TpocTteie aduphl: HOMEHKIATYpa U U30MEPHs, 0COOEHHOCTH

47 N https://resh.edu.ru/
(U3MYECKUX U XUMHUYECKHX CBOMCTB
MHoOroaroMHble CIUPTHI: ITWICHIIIUKOIb U TJIULIEPHUH, UX
48 p N HEpHH, https://resh.edu.ru/
(dbu3nUecKre U XUMUYECKUE CBOKCTBA
49 CriocoOblI TTOTy4YeHUsT ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB https://resh.edu.ru/
50 ®deHoII: CTPOECHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.
ToxkcuuHOCTh heHoma
51 XuMu4eckue cBOMCTBa (heHona https://resh.edu.ru/
52 CriocoOblI rmoryueHus 1 IpuMEeHeHne GeHona https://resh.edu.ru/
53 [TpakTuyeckas pabora Ne 2. Pemenue sKcriepuMeHTaIbHBIX
3amad o teme "Crouptsl U heHob"
54 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe
Anpaeruipl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE
55 KapOOHHMIIBHOM TPYIIIBI; TOMOJIOTHYECKHE PSIIIbI, 001Iast https://resh.edu.ru/
dbopMyia, n30Mepus 1 HOMEHKJIaTypa
56 Anpaerupl U KeTOHBI: (PU3MUYECKUE CBOMCTBA; PEaKIIUn
MIPUCOETUHEHUS
Peaknun okucneHus 1 KaueCTBEHHBIEC PEAKIIMY AJIbJIETUI0B U
57 " peakl AeTIA https://resh.edu.ru/
KETOHOB
58 CriocoObI MOTy4eHUS albICTHI0B U KETOHOB https://resh.edu.ru/
59 OnHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHHUS UX MOJICKYJI
60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT, UX
(du3nyuecKue CBOMCTBa
XUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
61 pedl A https://resh.edu.ru/
KapOOHOBBIX KHCIIOT
Oco06eHHOCTH CBOWCTB MyPaBbUHOM KUCIOTHI.
62 yp https://resh.edu.ru/
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB: HEMIPEACTBHBIX U APOMATHUECKUX
63 Pedl P https://resh.edu.ru/

KapOOHOBBIX, TMKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT.




[IpencraBuTeny BHICIIUX KapOOHOBBIX KUCIOT

64 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT https://resh.edu.ru/
65 CriocoObI osryueHus 1 IpUMEHEHHEe KapOOHOBBIX KHCIIOT
66 CnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUH psifl, 001Iast popmya,
M30MEpPHsI U HOMEHKJIATypa
67 dusnuecKkue U XMMUYECKHE CBOUCTBA 3(UPOB https://resh.edu.ru/
Pemenue pacy€THbIX 3a71a4: 110 YpAaBHEHUIO XUMHYECKON
68 peaKIyy, Ha OTPE/ICIICHUE MOJICKYJIAPHON (OPMYITBI
OpPraHUYECKOro BEIIECTBA
69 [TpakTuyeckas pabora Ne 3. Pemenue skcriepuMeHTaIbHBIX
3amad o teme "KapOoHoBsie kucioThl. CioxHbIe 3pups!"
70 Kupsr: ctpoenune, hpu3ndeckue 1 XUMHIECKUE CBOMCTBA
(ruzpoius)
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH
71 POB, CoMepxalll https://resh.edu.ru/
HETpeAeNIbHBIX )KHUPHBIX KUCHOT. JKuphl B npupoie
Mpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
72 nencreue. [loHATHE O CUHTETMYECKUX MOIOIIMX CPEACTBAX https://resh.edu.ru/
(CMCO)
['eneTnyeckas CBA3b yriIeBOAOPOIOB U
73 Y AOPOAL https://resh.edu.ru/
KHCIJIOPOJICOAEP KAILIMX OPraHUYECKUX BELIECTB
74 Pacué€tpl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIANA
75 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME
76 OO6mrast xapaKTepUCTHKA YTJIEBOJIOB U KilacCHU(DHUKAIUs
YIIIEBOIOB (MOHO-, ¥~ U TIOJIUCaXaPH/Ibl)
77 MoHocaxapuabl: (pu3nuecKue CBOMCTBA M HAX0XKICHHUE B
IpupoJie
[IpruMmeneHne raKo3bl, €€ 3HAYEHUE B )KU3HEACATENBHOCTH
78 P ’ A https://resh.edu.ru/
opraHusma
ycaxapuabl: caxaposa, MajabTo3a U j1akTo3a. HaxoxneHue B
79 A PH po3d, A https://resh.edu.ru/

MPHUPO/I€ U IPUMEHEHHUE IUCaxapuIoB




[Tonucaxapupl: CTpoeHUE MAKPOMOJIEKY, (PU3NUECKUE U

80 . https://resh.edu.ru/
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJIOKHAX https://resh.edu.ru/

%2 Pemrenue pacueTHbIX 3a71a4 HAa ONpeIeSIEHUE OJIA BBIX0/1a
MPOJYKTa peakliu OT TEOPETHUECKH BOZMOKHOIO

&3 Cucremaru3zanusi 1 0000IIEHNE 3HAHHM 110 pa3eny

’4 Konrtponsnas padora no reme "Kuciaopoacoaepxariue
OpraHN4YeCKHUE COCTUHEHUS"

25 AMUHBL: K1accuUKaIms, CTpOSHUE MOJIEKYJI, OOIIIast
dhopmyna, n3oMepusi, HOMEHKJIaTypa U GU3HUYECKHE CBOMCTBRA

86 XUMHUYECKHE CBOMCTBA aTu(PaTHIECKUX aMUHOB https://resh.edu.ru/
AHWINH: CTPOCHUE aHWINHA, 0OCOOEHHOCTH XUMHUECKHUX

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

88 CriocoObI TToNTy4YeHUs U IPUMEHEHNE anr(paTHIECCKUX aMUHOB https://resh.edu.ru/
AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepusi, pru3nueckue

89 . yp pus, https://resh.edu.ru/
cBoiicTBa. OTAeNbHBIC PEACTABUTEIN (l-AMUHOKHUCIIOT

90 XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, HX OMOJIOTHYECKOE
3HaYeHUEe aMMHOKUCIOT. CHHTE3 U TUIPOJIN3 MENTH/IOB

91 benku xak mpupoaHbIC TTOJIMMEPHI; CTPYKTYPBI OEITKOB https://resh.edu.ru/

92 XuMHYecKue CBOMCTBA OEIKOB https://resh.edu.ru/
A3oTcoaepKalire reTepolUKINUYEeCKIE COSTUHEHHUS.

93 HyxkienHOBBIE KUCITOTHI: COCTaB, CTPOCHUE U OMOJIOTHYECKast https://resh.edu.ru/
poib
[TpakTrueckas padota Ne 4. PerneHue 3KcriepuMeHTaIbHbIX

94 3aja4 1o reMe "A3oTcoaepxKaliue OpraHuuecKue
coenuuenus"

95 [TpakTrueckas padota Ne 5. Perenue sxcrepuMeHTaIbHbIX
3aja4 1o reMme "Pacno3HaBaHue OpraHM4eCKUX COETUHEHUIN"

96 KontponbHas padoTa mo teme "A3oTcomepxaiine

OpraHMYeCKHUE COCTUHEHUS"




OCHOBHBIC TTOHSATHS XUMHU BBICOKOMOIJICKYJISAPHBIX

97 COCIMHEHUI 1 METOJIbI MX CHHTE3a —IIOJMMEpHU3alus U 1
MOJINKOHICHCALIHSI

98 [TnacTmacchl. YTunu3amnus 1 nepepadoTka IiacTuKa 1 https://resh.edu.ru/

99 DnacToMepbl: HaTypaJlbHbIM CUHTETUYECKHE KayuyKu. Pesuna 1 https://resh.edu.ru/
Bonokna: HaTypanbHbIe, HCKYCCTBEHHbIE, CHHTETHUECKHUE.

100 yp » HCKY ’ 1 https://resh.edu.ru/
[TonuMepsl cCHeMATbHOTO Ha3HAYCHHUS

101 [TpakTrueckas padota Ne 6. Perenue 3xcriepuMeHTaIbHbIX 1
3a1a4 1o Teme "Pacno3HaBaHue MIacTMacc ¥ BOJIOKOH"

102 O06001eHre 1 cucTeMaTr3aIs U3y4eHHOTO MaTepralia 1mo 1

TeMe "BbICOKOMOJIEKYJIIPHBIE COeIMHEHHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoJanuyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Kontpoabubie, IlpakTHueckue
n/m P Bcero 5 P pﬁ o0pa3oBaTejibHbIE
a0doThI adoThI
pabo pabo pecypcsbl
1 Atom. CocTaB aTOMHBIX AJ1€p. XUMUYECKHUI 2JIEMEHT. |
N3otonbl
2 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIa 1
3 Krnaccudukanus XuMIUYeCKUX 3JIEMEHTOB (s-, p-, d-, f- |
AJIEMEHTHI)
4 Pacrnipenenenre 21€KTPOHOB 110 aTOMHBIM OpPOUTAISIM 1
5 DJeKTpOHHBIE KOH(UTYpAIIMN aTOMOB 3JIEMEHTOB B 1
OCHOBHOM H BO30YKJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(UTYpAIIN HOHOB. 1
DNEeKTPOOTPULIATETbHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema
7 xuMuueckux sneMeHToB . . Menzaeneesa, cBs3b € 1
COBPEMEHHOM TEOpHEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
8 AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB 1
0 TPYIIaM U MepuojiaM
9 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1
Bunbr xumudeckoii cBs3u. MexaHu3mMbl 00pa3oBaHUs
10 KOBAJIEHTHOU CBsI3U. BoiopoiHast cBA3b. MeXMOJIEKyIsIpHbIE 1
B3aMMO/ICVCTBUS
BasieHTHOCTB 1 BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBS3b
11 JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX TEOMETPUYECKUM 1
CTpOEHHEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHHUSAX: COCTaB U 1

HOMEHKJIaTypa




BemecTtBa MOIEKyYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

13 o
Tunbl KPUCTAIIIMYECKUX PELIETOK U CBOMCTBA BEIIECTB

14 [TonsiTue o nucnepcHbix cucteMax. [Ipencrasnenue o
KOJUIOUJIHBIX PacTBOpPax

15 VcTuHHBIE pacTBOPHI: HACHIIIICHHBIE U HEHACHIILIEHHBIE,
pactBopuMocTb. KpucTaimoruaparsl

16 CriocoObI BRIpOKECHHS KOHIIEHTPAIIUH PACTBOPOB
Penrenue 3agad ¢ UCIoib30BaHUEM NOHATHH ""MaccoBas J0JIA

17 pacTBOpEHHOTO BemiecTBa', "MoJIsipHast KOHIIEHTpaLus"

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB

19 CucreMmaruzanys 1 0000IIeHNE 3HAHUH 110 TEME
Konrtponsnas padora o remam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [leprnonnueckas cucrema
xumuyeckux anementoB /. . Menneneesa", "Ctpoenue
BemecTBa. MHoOrooOpasue BeniecTs"

Knaccuukanus XuMU4eCKUX peakifii B HEOPraHMUECKOW U

71 OpraHN4YeCKOM XMMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB;
3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUU IIPU XUMUUYECKHUX
peaxknusax

2 TennoBsie 3 PEKTH XUMHUUESCKUX PEAKITHI.
TepMoxuMHUUECKHE YPAaBHEHHUS

23 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX pEeaKklUi U
TEPMOXHUMHYECKUM YPaBHEHUSIM

24 CKOpOCTh XMMHUYECKOU peakinu, €€ 3aBUCUMOCTh OT
pa3nuuHbIX (hakTopoB. Katanus u kaTaam3aTopbl

25 ['omoreHHbI€ ¥ TETEPOreHHbIE PEAKIIUN

26 [TpakTuyeckas pabora Ne 1 o teme "BnusHue pazanuHbIX
(hakTOpOB HA CKOPOCTh XUMHUYECKOHN peakiuu"

27 OOpaTtumbie U HEOOpaTUMBIE peakuu. XUMHUECKOE
paBHOBecHE

28 [TpakTuueckas padbota Ne 2 o Teme "BriusHue pa3audHbIX




(hakTOpOB Ha MOJIOKCHUE XUMHUECKOT0 paBHOBeCHS "

OnexrponuTuyeckas auccornuanys. CuibHbIe U cialdble

29 1
91eKTpoJauThl. CTENEeHb qUCCOLMAIIUN

30 HNonnoe npousseaenue Boasl. Cpeaa BOJIHBIX paCTBOPOB. |
Bomopoansiii mokazarens (pH) pactBopa

31 I'maponus coneit. Peakuuu, mpoTekaromuye B pacTBOpax 1
3JEKTPOJIUTOB

3 [TpakTrueckas padota Ne 3 o Teme "XuUMHUUECKHUE PEaKIUU B 1
pacTBOpax 3MEKTPOJUTOB"

33 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakiinK. Baxueiime 1
OKHUCJIUTEJIM U BOCCTAHOBUTEIHU

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oananca 1

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1

33 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe 1
"XuMuueckue peakuu"

39 KontponbHas padoTa mo teme "XuMudecKue peakiuu" 1
[Tonoxxenue HemeramioB B [lepuoanueckoit cucreme

40 xuMudeckux daeMeHToB JI. M. MenaeneeBa u 0COOCHHOCTH 1
CTpoeHus1 nx aToMoB. PU3HMUECKHE CBOWCTBA HEMETAIJIOB

41 AmnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOPOIa, CePBI, |
dbocdopa u yriepoaa)

40 Bopopona: nonyuyenue, pusnueckue 1 XMMUYECKHE CBOHCTBA. 1
[Muapuast

43 ["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIOCOOBI TIOTYUYEHHUS, |
¢du3nyuecKkre U XMMHUYECKHE CBOMCTBA

44 lManorenoBonopoabl. Baxknelime Kucaopoacoaepxxaiime 1
COEJIMHEHUSI TAJIOTCHOB

45 JlaGopaTopHble U IPOMBIIIJICHHbIE CIOCOOBI TOTYYSHHS 1




rajoreHoB. I IpyuMeHeHue rajloreHoB U UX COCIMHECHUN

[TpakTuueckas padbora Ne 4. Pemenune skcnepuMeHTaIbHBIX

46 n n
3aga4 1o teMme "I aoreHsl
Kucnopoa: nabopaTopHble U MPOMBIIIIIEHHbBIE CIIOCOOBI

47 noTy4deHus1, GU3NIeCKre U XUMUYECKHe cBOMCTBa. O30H.
[IpuMeHeHne KUcaopoia U 030Ha

48 OKcuIbl 1 IEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB

50 Cepa: HaXOXJEHUE B MPUPOJIE, CITOCOOBI TOTyUCHUS,
¢dbu3nyecKkrue U XMMHUYECKHE CBOMCTBA

51 CepoBoaopo, Cyabpuapl

59 Kucnopoaconepxamue coeauneHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KHCJIOTHI

53 [TpakTruyeckas pabora Ne 5. Pemenue skcriepuMeHTaIbHbBIX
3aga4 no teme "Cepa u e€ coenquuenus"

54 A3OT: HaX0XJIeHHE B IPUPO/IE, CIIOCOOBI MOITYUCHHUS,
(bu3nUecKre U XUMUYECKUE CBOWCTBA. AMMUAK, HUTPHUIBI

55 Kucnoponcoaepxkamniue coenuaenns azora. OCOOEHHOCTH
CBOWCTB a30THOM KHUCJIOTBI

56 [IpumeHeHue a30Ta U €ro coeAMHEHNUN. A30THBIE YI0OpEHUS

57 docdop: HaxOXKIEHNUE B IPUPOJIC, CITOCOOBI MTOTYUEHHUS,
dbusnueckre U xuMudeckue cporictBa. ®ochuas u hochun

53 Oxcunpl pocdopa, pochopconepxkamue kucaorsl. Conu
(hochopHOI KUCTOTHI

59 [Tpumenenue pochopa u ero coeaunenuii. PochopHsie
yaoOpeHus

60 [TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHbIX
3aga4 1o Teme "A30T 1 pocdop u ux coeauHeHUs"
VYrinepos: HaxoeHUE B IPUPOJE, aJUIOTPOIHbIE

61 Mo uuKauK; GprU3nyeckre 1 XMMHUYECKUue CBOMCTBA,

MIpUMEHEHNE




Oxcup yrinepona(Il), okcun yriepona(IV), yroiapHast Kuciora

62 i
U €€ coyn

63 Pemenue 3anay pa3nu4HbIX TUIIOB

64 Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI TTOTyUCHUS,
¢u3nyeckre 1 XUMHUECKHE CBOCTBA

65 Oxcun kpemausa(IV), kpeMHUEBast KUCIOTA, CUIUKATHI

66 [IpumeneHnne kpeMHUs U ero coenuHeHnii. CTeKIo, ero
MOJTyYEHUE, BUJIbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 Cuctemartu3zanus 1 0000IIeHNE 3HAHUH 110 TeMe
"Hemerasner"

69 Kontponbnas padota o Teme "Hemeramibr"

70 AHanu3 pe3yJabTaToB KOHTPOJIbHOM PabOThI, KOPPEKIIHS
OLIMO0K
[Tonoxxenue meraiuios B Ilepuoauyeckoii cucreme

71 XUMUYECKUX AJIeMEHTOB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIOB

7 Oo6mwme ¢pusznyeckue cBoiicTBa MetaioB. [Ipumenenue
METAJIJIOB B OBITY M TEXHUKE

73 CnnaBel MeTaiioB. Koppo3ust meTasnioB

74 Pemrenne 3ana4 pa3ianyHbIX TUIIOB

75 DNEeKTPOXUMHUYECKUH psiji HApsDKeHUH MetaioB. Oomue
CHOCOOBI MOJTYUYEHUSI METAJLIOB
OO6mras xapakTepucTuka MeTaJoB [A-rpynmsr

76 [lepuonnueckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB. HaTpuit u
KaJIUi: oydeHue, GU3nIecKrue 1 XMMHUIECKHIe CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAMHEHUN
O6mras xapaktepucTuka MeTayioB [IA-rpyrmims

77 [Teproanueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB. Marnui

U KaJbIHil: noixy4yeHue, Gpu3nieckue U XuMUYeCKue
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAMHEHUN




78 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79 ATIOMUHUH: TIONydeHue, PU3NIeCcKre U XUMHUIECKHE
CBOWMCTBA, IPUMEHEHUE

R0 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS,
TUAPOKCOKOMILIEKCHI aJTIOMUHUS, UX IPUMEHEHUE

81 Pemenue 3anay pa3nu4HbIX TUIIOB

82 [TpakTrueckas padota Ne 7. PereHue 3KcriepuMeHTaIbHbIX
3a1a4 no Teme "MeTauibl IJIaBHbIX noarpymmn"”

]3 OO01mas xapakTeprcThKa MeTauioB mo0ouHbIX moarpymni (b-
rpynn) [leproauueckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB

’4 Pu3nyYecKrue 1 XMMHUYECKHE CBOMCTBA XpOMa U €ro
COEIMHEHMH, UX TPUMEHEHUE

85 Baxwuerlimme coennHenusa maprasua. llepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA

36 PusnyuecKne 1 XUMHYECKUE CBOMCTBA KeJle3a U €ro
coenuHeHui. [lomydyeHne U MpUMEHEHHE CIIIIaBOB XKele3a

g7 dusndyeckre U XUMUUECKIE CBOMCTBA MEIIM 1 €€ COeTUHCHUH,
UX IPUMEHEHUE

88 Pusnyeckue 1 XUMUYECKUE CBOMCTBA IIMHKA U €T0
COEAMHEHHM, UX NPUMEHEHHE. [ MIPOKCOKOMIIIIEKCHI IMHKA

89 [TpakTuyeckas pabora Ne 8. Pemenue skcriepuMeHTaIbHBIX
3a1a4 o Teme "MeTtauibl TOOOYHBIX oAy

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

91 O06o0mIeHne 1 cucTeMaTU3aIus U3y4YeHHOT0 MaTepHraa 1o
teme "Metamib!"

92 KonrtponsHas padora no reme "Metasibr"

93 AHanmm3 pe3yJbTaTOB KOHTPOJIBHON PaOOThI, KOPPEKIIUS
OmuO0K
Ponp xumum B obecrieueHur yCTOMYHMBOTO PA3BUTHS

94 yenoBeuecTBa. [loHATHE 0 HAYUHBIX METOJAX UCCIIEIOBAHUS

BEILIECTB




Hayunble IpuHIAIIBI OpraHU3aliy XUMAYECKOTO

95 npon3BojicTBa. [IpoMbITIIIEHHBIE CITOCOOBI TIOTYYECHHS 1
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U €To |
MOCJIEACTBHS

97 XuMud 1 370pOBbE YesoBeKa. JIekapcTBEeHHbIE CpeICTBA 1

98 Xumust mumy. Posis xumMun B 00€eCIIEYeHHH TUILIEBOI 1
0€30MacHOCTH

99 Kocmernueckue u napgromepHsie cpeacTBa. beitoBas xumus 1

100 XuWMUA B CTPOUTENBCTBE. BaxkHelIIe CTpOUTENIbHBIE U 1
KOHCTPYKLUHMOHHBIE MaTepHUaJIb

101 XuMUA B CEIBCKOM X035iicTBE. OpraHnveckue u 1
MUHepaJIbHbIE y100peHuUs

102 CucreMmaruzanys 1 0000IeHNE 3HAHUHN 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT BB2768770688288186169736104892121856203377658472
Bnageney Ocunosa N gMuna MNeHHagbeBHa

OeicTevTened C 24.05.2024 no 24.05.2025



http://www.tcpdf.org

		2024-06-17T11:27:59+0500




