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IHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma 1o XuMHUE Ha YPOBHE CpeHEro odmiero oopasoBanus pazpaborana Ha ocHoBe DeaepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @eaeparum», TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUs (enepaibHON 00pa30BaTENBHON MPOTpaMMBI CPEIHErO OOIIEro
obpazopanusa(DPOIT COO), npencraBneHHpx B DenepaabHOM rocyaapcTBeHHOM oOpasoBaTenbHoM ctangapte COO, ¢ yuérom Konnenmuu mnpenogaBanus
yueOHOTro mpenmera «XuMHUs» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickori Depepannu, pealnu3ylOIMX OCHOBHBIE 00pa30oBaTeNbHBIC MPOTPaMMBbI, U
OCHOBHBIX NojnoxeHui «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @eneparyu Ha nepuox no 2025 roxa» (Pacnopsxenue IIpasutensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmus Ha YpOBHE YTIyONEHHOTO M3YUYCHHUS 3aHUMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-HAaydyHOro oOpazoBanus ywammxcs 10-11 kmaccos.
Uzyuenne mpeamera, pealnzyeMoe B YCIOBHAX IU(PQEepeHUUPOBAHHOTO, MPOPHUILHOTO O0Yy4eHHs, MpHU3BaHO obecrmedyuTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO ISl aIaNTAllUHA UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KH3HH B COLUYME, a TaKKe JIJIs
MPOIOJDKEHUS] 00YUEHHsI B OPTaHU3aMIX MTPOPECCHOHATLHOTO 00pa30BaHus, B KOTOPBIX XUMHUSI SIBJISIETCS] OTHOM U3 IPUOPUTETHBIX TUCIUTUINH.

B mporpamme mo XMMHM Ha3zHaueHHWE mpeaMmera «XHUMHUSD) IONydYaeT MOAPOOHYI0 WHTEPIPETALUI0 B COOTBETCTBUH C OCHOBOIOJATAIOIIUMHU
nonoxenussmMu @I'OC COO o B3auM0O0OYCIIOBICHHOCTH IIE€JICH, COMEPKaHMUs, Pe3yIbTaTOB 00y4deHUs: U TPeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB.
CBUAETEIECTBOM TOMY SIBIISIOTCS CIIEIYIOIIHE BBITOTHIIEMbIE TPOrPaMMON 110 XUMHHU (PYHKITUH:

e  HHDOPMAIIMOHHO-METOANYECKAs, peau3alus KOTOpoW oOecleunBaeT MOJTy4YCHHE MPEACTaBICHUS O LENsX, COACp)KaHHH, OOILIeH cTpaTerdu

00y4eHus1, BOCIIUTAHUS M Pa3BUTHS OOYHAIOLINXCS CPEICTBAMH IIPEIMETA, M3Yy1aeMOr0 B paMKaX KOHKPETHOTO PoduiIs;

®  OpraHM3allMOHHO-TIAHUPYIOIIAsd, KOoTopas MpelyCMaTpUBAaeT OIpeJeNeHre: MPUHLUIOB CTPYKTYPUPOBaHUA H

MOCJIEe/IOBATEILHOCTH M3Y4YEHHUs] y4yeOHOro MaTepualia, KOJMYECTBEHHBIX M KauyeCTBEHHBIX €r0 XapaKTepUCTHK; MOAXOA0B K (OPMHUPOBAHHIO
coJiep>KaTeIbHOH OCHOBBI KOHTPOJISL X OIIGHKH 00pa30BaTeNbHBIX JOCTIKEHHH 00yJaroluXcsi B paMKaxX UTOTOBOW aTTecTaluy B popMe eIHHOrO
rOCyIapCTBEHHOr'0 9K3aMeHa M0 XUMHH.

[Iporpamma 11 yriyGI€HHOTO N3yUCHHUS XUMHUH:

® YCTaHABIMBAaCT WHBAapUAHTHOE MPEJAMETHOE COJEp)KaHue, O0s3aTeNbHOEe /Uil M3y4YeHUsT B paMKaxX OTHENbHBIX Mpoduiiei, mpeaycMaTpuBaeT
pacmpeniesieHle U CTpyKTypHUpPOBaHHE €ro IO KjlaccaM, OCHOBHBIM COJZIep KaTeIbHBIM JIMHUSAM/pa3/ieslaM Kypca;

e 1aT MpUMEpHOE paclpeneneHue yueOHOro BpeMeHH, PEKOMEHAYEMOT OISl U3YUEHHSI OTJCIIbHBIX TEM;

e [pemiaraeT NPUMEPHYIO HOCIEIOBAaTEIbHOCTh M3YYEHHUsS] y4yeOHOro Marepuana ¢ Y4ETOM JIOTHKH HOCTPOCHUsS! Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEAMETHBIX CBSI3€H;

e 1aéT METOAMYECKYIO MHTEPIPETALMIO Leleld M 3ajad M3y4eHHs MpeaMeTa Ha yriryOlnEHHOM YPOBHE C YYETOM COBPEMEHHBIX NPHUOPHUTETOB B
crcTeMe cpelHero oomero o0pa3oBaHusl, COACPKATEIbHON XapaKTEepUCTUKU TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTeIbHOM
MPOTPaMMBI CpeJIHET0 O0Iero o0pa3oBaHMsl (JIMYHOCTHBIX, METANpPEJIMETHBIX, MPEJAMETHBIX), a TaKkKe ¢ Y4ETOM OCHOBHBIX BHJIOB Y4EOHO-
MMO3HABATENbHBIX IEHCTBUI 00YJarOImMErocs: 0 OCBOEHHIO COAEPKAHUS MTPeIMETa.

[To BceM Ha3BaHHBIM IMO3WIUSM B MPOrpaMMe MO XUMHH TPEIyCMOTPEHA MPEEMCTBEHHOCTh ¢ 00yUeHHEM XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBanusl. 3a MpeJieNiaMi yCTaHOBJICHHOW POrpaMMOH 110 XUMHH 00sI3aTeIbHON (WHBAPUAHTHOW) COCTaBISIIONICH ColepKaHHs YIeOHOTO MpeaMeTa

«XUMHUD» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapHAaTHBHOM COCTAaBISIONICH, KOTOpas [OJDKHA OIpPENESIThCS B COOTBETCTBUH C HAIPaBICHUEM
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KOHKpPETHOTo npohuis o0ydeHusl.

B cootBerctBun ¢ konuentyaibHbiMH ToiokeHussMH OI'OC COO o HazHaueHWH NpeAMETOB 0a30BOro M YriayOJEHHOTO YpOBHEH B cCHCTEME
nuddepeHInpoBaHHOTO 00yYEHHUSI Ha YPOBHE CPEJHEro OOIIero oOpa3oBaHWS XUMHS HA YPOBHE YITyOJEHHOTO HM3YyYEHHsI HAlpaBieH Ha peau3aluio
MPEEMCTBEHHOCTH C MOCTCAYIOUIMM JTanoM IOJyYeHHsS XUMHUYECKOro OOpa3oBaHMS B paMKax H3Y4YECHHUS CIEUUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XMMUYECKUX JAUCHUIUIMH B By3aX M OpraHU3alusX CpPEeAHEro MpoQecCHOHAIBHOrO o0pazoBaHus. B 3Toi CBS3M H3ydeHHE NpeaAMeTa «XUMHsD»
OPHEHTHPOBAHO TPEUMYILECTBEHHO Ha paclIMpeHHe W YIIyOJeHHe TEOPETUYECKOW W MPaKTUYECKOW MOJArOTOBKA OO0ydYalomuXcs, BHIOPaBLIMX
onpenenéHHblii npoduiab oOydeHHs, B TOM 4YHCIE C HEpPCIEKTHBOW MOCJIEAYIOMIEro IOJyYeHHs XHMHUYECKOro o0pa3oBaHHsl B OpraHU3alusiX
npodeccuonansHoro obpazoBanus. Hapsmy c stuM, B cBete TpeboBanmii @I'OC COO K mIaHUPYyEeMBIM pe3ylbTaTaM OCBOCHHS (QeaepantbHON
00pa3oBaTeIbHON MPOrpaMMBbI CpEAHEro 001Iero 00pa3oBaHus U3yUeHUE MpeaMeTa « XUMHUs» OPHEHTHPOBAHO TAaKKe Ha pellleHHe 3a1ad

BOCIIUTAHUS W CONMAIBHOTO Pa3BUTHS OOyJarommxcs, Ha (OPMHPOBaHWE Y HHUX OOIIEHHTEIUIEKTYAIbHBIX YMEHUH, YMEHUH palllioHAIH3aluNA YIeOHOTO
TpysAa U 0000MIEHHBIX CIOCOOOB ACATENbHOCTH, UMEIOIINX MEKAUCIUILTMHAPHBIN, HAANPEIMETHBIA XapaKTep.

CocraBnsomymMy npeamMeTa « XUMUsD Ha ypOBHE YIITyOJIEHHOTO M3YUEHUS SIBISIOTCS yrimyOnEéHHBIE Kypehl — «Opranndeckas XuMus» u «O0mas u
Heopranuyeckass XuMusi». [Ipu onpeneneHrH MOAXOJOB K OTOOPY M CTPYKTYPHOHM OpraHM3alliy COAEpKaHUs STHX KYpPCOB B IPOTrpaMMe IO XUMHH 32
oCcHOBY NpuHATHI oyioxkeHuss GI'OC COO o pazianuusgx 6a30BOro u yriryOoJEHHOTO YPOBHEH U3yUeHUs IPEMETa.

OcHoBy copepxanust KypcoB «Opranndeckas xumus» U «OOmas ¥ HeOpraHWYecKas XVMHS» COCTABISIET COBOKYMHOCTh NMPEAMETHBIX 3HAHUHA U
YMEHHHA, OTHOCSIMUXCS K 0a30BOMYy YpOBHIO H3ydYeHHS TMpeaMera. JTa CHCTeMa 3HaHWH TOIy4aeT OIpenei€HHOe TEeOPEeTHUECKOe OTONHEHUE,
MTO3BOIISAIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OONBIINN O0BEM (PaKTOIOTHUECKOTO MarepHuana. Tak, Ha yriyOlnEHHOM YpOBHE W3ydYEHHUS MpeaMera
obecrniedeHa BO3MOXXHOCTh 3HAYUTEIHLHOTO YBEITMUEHUSI 00bEMa 3HAHWA O XMMUYECKUX 3JIEMEHTaX U CBOWCTBAX MX COEJAMHEHWI HAa OCHOBE PACIIMPEHUS U
yIIyONeHHsl TIPEJICTaBICHUH O CTPOSHHH BELIECTBA, XUMHUECKON CBS3M U 3aKOHOMEPHOCTSIX TPOTEKAHHs PEaKIMid, PaccCMaTpPHBAaEMbIX C TOUKH 3PEHHUS
XUMHYECKON KHHETUKU U TepMOJMHAMHUKHU. M3ydeHue mepuoanyeckoro 3akoHa M Ilepmoamdeckoil cHCTeMBbl XMMHMYECKHMX 3JIEMEHTOB OaszupyeTcsl Ha
COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX TPEJICTABICHUAX O CTPOCHHU aToMa. XUMHYECKask CBsI3b OOBSICHACTCSI C TOYKU 3PEHHUSI SHEPreTUIECKUX M3MEHEHHH
npu e€ o0pa3oBaHWM M pa3pylICHHH, a TAKKE C TOYKU 3PEHUsT MEXaHU3MOB e€ oOpa3oBaHus. V3yueHune THIIOB peakiuil JOMONHSAETCS (OPMUPOBAHUEM
MIPE/ICTaBICHUH 00 3NMEKTPOXMMHUYECKUX TMPOIECCaX U 3JIEKTPOJIM3E PAcIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHndeckold XMMHUU MpU PACCMOTPEHHUU
PEaKIMOHHON CITIOCOOHOCTH COEIMHEHUH yJeNsieTcss 0c000e BHUMaHUE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PQeKTax, 0 B3aUMHOM BIIMSIHUU aTOMOB B MOJIEKYyJax
1 MEXaHU3MaXxX peaKiuil.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJIEPKAHUE KYPCOB XUMHUH YIIyOJIEHHOTO YPOBHSI M3YUEHUsI JJISl KIIACCOB OMpPEIeIEHHOTO MPOoQuIIs (TIaBHBIM
00pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHHUH K OOIIel crcTeMe MPEeMETHBIX 3HAHHI) OKa3bIBAIOT BIIMSIHUE CMEXHBIC MpeaMeThl. Tak, Hanpumep,B
COJIEp)KaHUM MpeaAMETa I KJIacCOB XUMHUKO-(PU3NYECKOro Ipoduiis O0JIbIIoe 3HAYCHHUE OyayT UMETh JIEMEHThI yueOHOro MaTrepuaia 1o o0Ield XUuMUH.
[Ipu u3ydeHun npeaMera B JAHHOM CiIydae akIEHT OyJeT cliellaH Ha OOIIHOCTh METOOB IO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH U B (DU3UKE:
aTOMHO- MOJIEKYJISIpHAst Teopusl (MOJEKYJsIpHAs Teopus B (M3MKE), 3aKOHBI COXpPaHEHUS

MAaccChl 1 SHEPTUH, 3aKOHBI TEPMOJANHAMUKH, JIEKTPOJIN3a, IPEACTABICHHS O CTPOEHUH BELIECTB U APYIOE.
B To e Bpems B copepaHUM MpeaMeTa IS KJIacCOB XMUMHKO- OMOJIOTHIECKOTO MPOQIsl OONMBITHI YACIBHBIN BeC OyIeT MMETh OpraHWdecKas
xumus. B aToM ciydae npegocTaBisieTcss BOSMOXKHOCTB /it 0osiee 00CTOSTETFHOTO PACCMOTPEHUSI XUMHUYECKON OPraHn3alliy KIIETKH KaK OMOJIOTHYECKOM



CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K MPUMEPY, TAKHE CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMIHIbI, OCIIKH, YTICBOIbI, HYKJICUHOBBIC KHCIOTHI U apyrue. [Ipu
STOM 3HaHHUS O COCTaBE M CBOMCTBAaX MPEJICTABUTEJICH OCHOBHBIX KIJIACCOB OPraHHUYECKHUX BEIIECTB CIIY)KAT OCHOBOW ISl M3YUYCHHs CYIIHOCTH MPOIIECCOB
(dhoTocuHTE3a, TBIXaHUS, TUIIICBAPCHISL.

B mmane ¢opMupoBaHUS OCHOB HAayYHOIO MHPOBO33PCHUS, OCBOCHHUS OOIICHAYYHBIX METOJIOB MO3HAHUS U OMNbBITa MPAKTUYECKOTO MPHUMEHEHUS
HAyYHBIX 3HAHWI U3yYeHUE NpeaMera « XUMHs» Ha yriIyOJEHHOM YPOBHE OCHOBAHO HA MEXKIIPEJAMETHBIX CBS3SX C YUCOHBIMU MpPEAMETaMH, BXOISIIMMH B
COCTaBITPEIMETHBIX 00JacTel « ECTeCTBeHHO-HAayUHBIC ITPEIMEThI», «MaremaTrka 1 nHGopMaTuKa» U «PycCKuil S3bIK U TUTEpaTypay.

[Ipu u3ydenun ydeOHOTO mpeamera «XUMHS» Ha YriyOJEHHOM ypOBHE TakXe, KaKk Ha YPOBHE OCHOBHOTO W CpPEIHEro oO0Imiero odpazoBaHus (Ha
0a30BOM ypOBHE), 3ajlaucii MEPBOCTEIICHHOW 3HAYUMOCTH SBISICTCS (POPMHPOBAHHE OCHOB HAayKH XMMHHW KakK OOJIACTH COBPEMEHHOTO E€CTECTBO3HAHHS,
MPAaKTUYECKOW JEATENIbHOCTH YelOBeKa M OJIHOTO M3 KOMIIOHCHTOB MHUPOBOH KyJNbTYpbhl. PerieHue 5ToM 3amaun Ha YriyOJIEHHOM YPOBHE W3y4YCHUS
mpeaMeTa MpenoaracT pealn3alyio TaKuX IeeH, Kak:

(dbopMHpOBaHUE TIPEICTABICHUN: O MaTepUAIBHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBICHHN MPHUPOABI, O MECTE XMMHUHU B
CHCTEME €CTECTBEHHBIX HAayK M €€ BedyLIeH posii B 00E€CHEUCHUH YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIEM HKOJIOTMYECKOH,
SHEPTeTHYECKON U MUIIEBOI 0€30MacHOCTH, B Pa3BUTUH MEIULMHBL, CO3aHIUH HOBBIX MAaTEpPHAIOB, HOBBIX HCTOUHHKOB SHEPTUH, B 00ECIICUEHUH
PaLMOHATIBHOIO NPUPOIONOIL30BaHNUS, B POPMUPOBAHUN MUPOBO33PEHHS M OOIIEH KyJIBTYpHI YEJIOBEKa, & TAKXKE KOJIOTMIECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3[IOPOBBIO M IPUPOTHON CPEE;

OCBOCHHE CHCTEMbI 3HAHUH, JIekKAIIX B OCHOBE XUMHUUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: (hyHJaMEHTaIbHBIXITOHSATHH,
3aKOHOB U TEOPUI XUMHUH, COBPEMEHHBIX NPEICTABICHUM O CTPOCHHM BEUIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, MOHHO- MOJIEKYJISIPHOM,
HaJMOJEKYISIPHOM, O TEPMOJUHAMHUYECKUX HKMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUsI XUMUYIECKUX PEAKIIHM, O

XHUMHUYECKOM PaBHOBECHH, PACTBOPAX U JHUCIIEPCHBIX CHCTEMax, 00 OOIMXHAYYHBIX MPUHIIUIIAX XUMHYECKOTO ITPOU3BO/ICTBA;

(dbopmupoBaHUe y 0OydYalOMIMXCS OCO3HAHHOTO MOHUMAHHUSI BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHX 3HAHUHN JUISI OOBSCHEHUS KIIIOYEBBIX
uaer u npodiieM COBPEMEHHOW XUMHH, U1 OOBSICHEHUS! HIPOTHO3UPOBAHUS SIBIICHHH, UMEIOIINX €CTECTBEHHO-HAYUHYIO PUPOJY; TPAMOTHOTO
peueHus npobieM, CBSI3aHHBIX ¢ XMMHUEH, MPOTHO3UPOBAHMS, aHAJIM3a U OLIEHKH C MO3ULIUI 3KOJIOTHYECKON 0€30I1aCHOCTH MTOCIIeICTBUNA OBITOBOM
1 IIPOU3BO/ICTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XUMUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U NEPEepadOTKON BEILECTB;
yriryOJeHne TpeACTaBICHUH O HAYYHBIX METOAAX TO3HAHHS, HEOOXOMUMBIX Ul MPHOOPETEHHUs] YMEHUH OPUEHTUPOBATHCS B MUpPE BEUICCTB U
0OBSICHEHHSI XUMUYECKUX SIBICHUH, IMEIOLINX MECTO B MMPUPOJIE, B IPAKTHUECKOH JESITEIPHOCTH W TOBCEIHEBHOMN JKU3HH.

B mnane peanuzanmy nepBoovepeIHbIX BOCIUTATENBHBIX W Pa3BUBAIOIINX (PYHKIMH [IEITOCTHOW CUCTEMBI CPETHETO 00Iero 00pa3oBaHus IPU U3yUCHUU

npeaMeTa « XUMHs» Ha yriTyOn€HHOM ypOBHE 0COOYIO aKTyalbHOCTh HIPHOOPETAIOT TaKue LEeIH U 3aJa4l, KaK:

BOCHHUTaHNE YOSIKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHIA TIPUPOJIbI, YBAXKEHHSI K MPOIECCY TBOPUECTBA B 00JACTH TEOPETUUYECKUX U MPHUKIATHBIX
WCCIIEIOBAaHNH B XMMUH, HOPMUPOBAHNE MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pPa3BUTHE MOTHBAIMK K OOYYSHHIO W TIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKIX
IICHHOCTEH;

Pa3BHUTHE TIO3HABATEIBHBIX WHTEPECOB, UHTEIICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH oOydaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO
OTHOIIIEHHUS K CaMO00pa30BaHUI0 U HEIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBUIO YCICIIHON MPOpeCCHOHAILHOW M O0IIECTBEHHON e TeILHOCTH,
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OTBETCTBEHHOT'O OTHOIIECHHSI K CBOEMY 3[I0POBBIO U MOTPEOHOCTH B 30POBOM 00pa3e KHU3HH;
e (opMHpOBaHHE YMEHHI M HABBIKOB PA3yMHOTO IIPHUPOJIOIOIG30BAHNUS, PA3BUTHE SKOJIOTHYECKON KYIbTYPhl, IPHOOPETEHNE OMBITA OOIIECTBEHHO-
[IOJIE3HOM SKOJIOTUYECKOM IEATEIbHOCTH.
OO0miee 9yrcno 9acoB, MPEAYCMOTPEHHBIX I M3Y4YeHHS XMMHUHU Ha YIIIyOJIEHHOM YPOBHE cpemHero obmiero oOpasoBanus, coctaBiser 204 gacos: B 10
kimacce — 102 gaca (3 waca B Hezmemo), B 11 kimacce — 102 vaca (3 gaca B Hezeno).

COJEPKAHUE OBYYEHUA10 KJIACC

OPI'AHMYECKAS XUMUA

TeopeTHyeckue 0CHOBBI OPraHMYeCKO XUMMH.

[Ipeamer 1 3HaUEHNE OPTaHUIECKON XUMUH, TIPEACTABICHINE OMHOTOO0Opa3uH OpPraHUIEeCKUX COSTUHEHHH.

DJIEKTPOHHOE CTPOCHUE aTOMa yIJIepoAa: OCHOBHOE M BO30YKAEHHOE COCTOSIHMA. BaneHTHbIE BOZMOKHOCTH aToMa yriiepona. XuMHU4YecKas CBsI3b B
OpPTaHMYECKUX COeAMHEHHX. THUIbI ruOpuaN3aluy aTOMHBIX OpOHUTanell yriepona. MexaHn3Mbl 00pa30BaHUs KOBaJICHTHOH cBsi3u (OOMEHHBIN M TOHOPHO-
aKUenTopHbIH). THUIIBI MEpEeKPBIBAaHUS aTOMHBIX OpOHTaNeH, 6- U n-cBsA3u. OnauHapHAas, ABOMHAA U TpoliHas cBsi3b. CIocoObl pa3phiBa CBs3EH B MOJIEKYJaX
opraHuyeckux BeniecT. [loHATHE 0 CBOOOIHOM paauKale, HykiIeo(uiae HaIeKTpodue.

Teopus cTpoeHus oprannyeckux coeanHeHuit A.M. byTinepoBa 1 coBpeMeHHbIE TPECTABICHHUS O CTPYKTYpe MOJIEKyJl. 3HaU€HHE TEOPUH CTPOCHHUS
OpPTaHMYECKUX COeAMHEHHH. MoleKynsipHble W CTPYKTypHble (opmynbl. CTpyKTypHBIE (OPMYNBI pa3iMYHBIX BUAOB: Pa3BEPHYTas, COKpaIEHHAS,
ckeneTHas. M3omepus. Buabl u3oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAs. OJEKTPOHHBbIE AS(PQEKTHl B MOJEKYJIaX OPraHMYeCKHX COCJUHEHHH
(MHAYKTUBHBIN 1 Me30MepHBIN 3D (eKThr).

[IpencraBinenne o kimaccuuKanuu OpraHnveckux BemiecTB. [loHsTHe o (yHKOMOHANBHOW rpymme. ['omonorus. ['oMonormyeckue psiibL.
CucremarnyeckasHoMeHKIIatypa opranndeckux coeaunenuii (IUPAC) u tpuBnanbHbie Ha3BaHHs OTACIBHBIX [IPEICTABUTEICH.

Oco6eHHOCTH U KiTacCU(PUKAIUS OpraHnIecKUX peakinii. OKUCINTENbHO-BOCCTAHOBUTENFHBIE PEAKIIMY B OPraHUIECKON XMMUH.

JKclepuMeHTAILHBIE METO/Ibl M3YUEHUS BEUIECTB M WX MPEBPAIeHUH: 03HAKOMJIEHHE ¢ 00pasllaMy OPTaHMYECKHX BEIECTB M MaTepHallaMH Ha UX
OCHOBE, OITBITBI MO MPEBPALICHUIO OPTaHHMYECKUX BEIIECTB MPHU HarpeBaHuu (IUIaBJieHHE, OOYTITMBaHUE M TOPEHUE), KOHCTPYHPOBAHUE MOJIENEH MOJIEKYIT
OpPraHUYeCKHUX BEILIECTB.

YriieBonopoasl.

Ankanbl. ['omonornveckuil psiyi ankanoB, obmas (opMmyra, HOMEHKIATYpa U M30MepHusi. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYI
ANIKaHOB, SP°- THOPHIM3AIMS ATOMHEIX OpOUTATIEil yriuepoaa, 6-cBsi3b. MDH3NIECKHE CBOMCTBA AKAHOB.

XUMHYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMELIEHUs, HW30MEpU3alluM, IACTHIPUPOBAHMS, LMKIU3AIUM, THPOJIN3a, KPEKUHIa, TOPEHUS.
IIpencraBneHue o MEXaHU3ME PEAKLMM paJIuKaIbHOIO 3aMENIEHHUS.

Haxoxnenue B npupojie. Crioco0b! MONMy4YeHUS ¥ IPUMEHEHHUE AIKaHOB,

Huknoankausl. O0Ias Gpopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUSA U XUMUYECKUX CBOMCTB MalbIX (IIUKJIOMPOIaH, [IMKJIOOyTaH)
1 OOBIYHBIX (IIMKJIOTICHTAH, ITUKJIOTeKCaH) IIUKIOATKAaHOB. CIIOCOOHI MOyYeHUs M IPUMEHEHHE [TUKI0ATKAHOB,

Aunkensl. ToMonorndeckuii psia ankeHos, oOuias hopMyna, HOMEHKIATYpa. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYIN aIKeHOB, SP°-



rHOpUIU3aLUs aTOMHBIX OpOuTajel yriiepoaa, 6- U n-cBsi3u. CTPyKTypHas U reoMeTpuueckas (IHc-TpaHc-) uzoMepusi. Ousnyeckue CBOMCTBA aKCHOB.
XYUMHUYECKUE CBOMCTBA: peakUUM MPUCOCAMHEHHs, 3aMEIICHHS B O-TIOJIOKEHHE NMPH JBOWHOW CBSI3M, MOMUMEpH3alud M okucieHus. [IpaBuiio
MapkoBHHKOBa.KauecTBeHHBIE peakny Ha ABOMHYIO cBsA3b. COCOOBI MOMyUEHHS U IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukamust ankagueHoB (CONpshKEHHBIC, W30JIUPOBAHHBIC, KyMyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHUSI H
XMMUYECKUX CBOMCTB CONMPSHKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenne. [lomumepusanus conpspkEHHBIX AueHoB. CIOCOOBI MOMYYEHUS U MPUMEHEHHUE
QJIKaJIECHOB.

AnkuHbL. ['OMOJIOTHYECKUHA PSJ alKWHOB, o0mas (Gopmyrina, HOMEHKIATypa M M30MepHs. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
IKMHOB, Sp- THOpHaW3anys aTOMHBIX opOuTtaneil yriaepona. dusnveckue CBONCTBAa ANKHMHOB. XHMHUYECKHME CBOMCTBA: PEAKIUH NPUCOCAWHEHUS,
JUMEpH3allid | TpUMEpHU3alnu, OKuciaeHus. KucnoTHele cBOMCTBA alKUHOB, MMEIOIIUX KOHIEBYIO TPOWHYIO CBsI3b. KauecTBeHHBIE peakMy Ha TPOHHYIO
cBs13b. CrocoObI MOMYyYCHUS U IPUMEHEHNE aJIKHHOB.

ApomaTudeckue YriaeBOJOPOAbl (apeHbl). ['OMONOTHMUYECKUi psii  apeHoB, oOmas (opmyia, HOMEHKJIATypa M HW30MEpHsA. OJNEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIbI OeH30ma. du3ndeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEaKIIUK 3aMEIICHUS B
OCH30JILHOM KOJIbIIE W YIJIEBOJOPOAHOM paauKaie, peaklud MPUCOEAMHEHHs, OKHCIEHHE roMoJioroB OeHzona. [IpencraBieHune o0 OpUEHTHUPYIOIIEM
JCWCTBUM 3aMeCTHTENeH B OCH30JIBHOM KOJbIIE HAa TPUMEpE aTKWIBHBIX PaJuKajoB, KapOOKCHIBHOM, MMIPOKCHIBLHON, aMUHO- M HUTPOTPYIIIBI, aTOMOB
rajnoreHoB. OCOOCHHOCTH XMMUYECKHUX CBOMCTB ctupona. [Tonumepusanus cruposna. CriocoObl MOTyYeHUs] H IPUMEHEHUE apOMaTHIeCKUX YTrIIEBOIOPOIOB.

[pupoxnnsiii ra3. IlomytHeie HedTsHBle Ta3pl. Hedrh m e€ mpoucxoxaenue. KameHHbI yroiab W TPOAYKTH ero mnepepabotku. CrocoOsl
nepepadoTku HedTH:

MEPErOHKa, KPEKUHT (TePMHUUECKUN, KaTAIUTUUYCCKHIT), pu(OpMHUHT, UPOu3. [IpomayKThl epepaboTKu HEPTH, UX MPUMEHEHHUE B IMPOMBIIUICHHOCTH U B
OBITY.

['eneTnyeckast CBA3b MEX/Ly pa3TUYHBIMH KJIACCAMH YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOSHHUE TANOTCHIPOU3BOIHBIX YIVIEBOJOPOAOB. Peakmuu 3aMenieHus rajJoreHa Ha THAPOKCOTPYIITY, HUTPOTPYIITY, ITHAHOTPYIIITY,
aMuHOrpynmy. JleficTBue Ha rajJloreHIpOU3BOIHBIE BOAHOIO M CIIMPTOBOrO pacTBOpa WIEIOUU. B3auMoIelicTBUE NUTallOT€HAIKAHOB C MarHUeM U LIUHKOM.
[TonsiTie 0 METAUIOOPraHUYECKUX COCIMHEHUIX. VICIONb30BaHNEe TraJIOrEHIPOU3BOIHBIX YIJICBOJOPOJIOB B OBITY, TEXHUKE U IPH CHHTE3€ OPraHMYSCKUX
BEIIECTB.

OKClIepUMEHTabHBIE METOJbl M3YYCHHUs BEIIECTB W MX IPEBpAlCHUI: HM3y4YeHHE (PU3NYECKHX CBOWCTB YIVIEBOJAOPOAOB (PacTBOPUMOCTH),
KaueCTBCHHBIX PEAKIMK YIJIEBOJOPOJOB Pa3IUYHBIX KJIacCOB (oOeciiBeunBaHHWE OpPOMHOW MM HMOJHOM BOJBI, PacTBOpa IIepMaHraHaTa Kajius,
B3aMMOJICHCTBHE alleTHIIEHA C aMMHUAYHBIM PacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIepoaa U BOJOPOIa B OPTaHUYECKHUX BEIIECTBAX,
MOJy4eHUE DTWICHA W HM3YYEHHE ero CBOWCTB, O3HAKOMJIeHHWE ¢ KoyuiekiusaMu «HedTb» m «Vromby, ¢ oOpasnamu IiactMacc, KaydyKOB M PE3WHBI,
MOJIETTMPOBAHIE MOJIEKYJI YTIEBOJOPOIOB U TaJIOTEHIIPOU3BOIHBIX YTIIEBOJIOPO/IOB.

Kucaopoaconepxanue opranudeckue coeMHEeHUsl.

[IpenenpHple 0HOaTOMHBIE CUPTHL. CTpoeHHE MOJICKYIN (Ha MpUMepe METaHoa W 3TaHojia). ['oMmonornyeckuii psn, oOmias ¢popmyna, H30MepHs,
HOMEHKJIaTypa M kiaccupukanus. Du3nyecKue CBOMCTBA NPECNIbHBIX OJHOATOMHBIX CIHUPTOB. BoMopojHbIe CBSI3M MEKIY MOJICKYJaMH CIHPTOB.
XWMHYECKHE CBOMCTBA: pEakIUW 3aMEIICHES, MCTHUApPATAIUNA, OKUCICHHUS, B3aMMOJIEHCTBHE C OPraHWMYECKHIMH W HEOPTraHWYECKUMH KHCIOTaMHU.
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KauecTBeHHass peakius Ha OJHOATOMHBIC CIUPTHI. JleiicTBHE 3TaHONAa M METAaHOJIA Ha OpraHu3M uYeioBeka. CrocoObl IMONyYeHUS W TPUMEHCHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTsie a¢upel, HOMEeHKIATYpa 1 u3oMepusi. Oco6eHHOCTH (PU3NIECKUX U XUMUYECKIX CBOWCTB.

MHOroaToMHbBIE CHUPTHI — JTHICHTIUKOIb W DIHIEpUH. (DU3NYECKHEe M XUMHUYECKHE CBONCTBA: PEAKIUW 3aMCIICHMS, B3aUMOJICHCTBUE C
OpPraHMYECKUMH W HEOPraHMYeCKMMH KHCJIOTAMH, KA4eCTBCHHAs peEakiUsl Ha MHOTOATOMHBIE CHHPTHL. [IpencTaBieHHEe O MEXaHHU3ME peaKIui
HyKJeo(HIbHOTO 3amerneHus. JeficTBre Ha opranu3M yenoBeka. CriocoObl TIOyUeHHs U MPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYNbI, B3aMMHOE BIMSHUE THAPOKCOTPYNIBI W OeH30JMpHOTO sAapa. Dusmdeckme cBoiictBa (enoma. OcobeHHOCTH
XUMHYECKUX

cBolicTB penomna. KauectBennsie peakiyu Ha peHomn. TokcnunocTs Genona. CriocoObl nonydeHus U npuMeHenre genomna. @eHonpopmanbaeruaHas cMoa.

KapOonunnbHbIe COeANHEHNS — AJIBACTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUEKAPOOHWIBHON TpyHbl. ['oMonorniyeckue psabl anbaeTHA0B U KETOHOB,
obmas (opmyina, u3oMepust 1 HOMEHKJIATypa. PU3NUECKUE CBOMCTBA ajbJIETUAOB U KETOHOB. XMMUYECKUE CBOWCTBA albACTHIOB M KETOHOB: DPEaKLUH
npucoenuHeHust. OKUCICHNE albAEIHI0B, KaUeCTBEHHbBIC PEaKMU Ha anbAeruipl. CocoOb! MOMydeHHs U IPUMEHEHHE allbACTHI0B U KETOHOB.

OnHOOCHOBHBIC IpeleNbHbe KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOEHHUS MOJIEKYN KapOOHOBBIX KHCJIOT. M3oMepus M HOMEHKJIATYpA.
dusnyeckre CBOWCTBA OMHOOCHOBHBIX MpPEAETbHBIX KapOOHOBBIX KHCIOT. BomopoaHsie cBS3M MeXIy MOJEKyJaMH KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMWCTBA: KHCJIOTHBIE CBOMCTBA, pEaKHs STEPUPHUKALUH, PEAKLHUHU C YIaCTHEM YIIEBOJOPOJHOro paaukaia. OCOOCHHOCTH CBOMCTB MypaBbHHOM KHCIIOTHI.
[lonsiTHe O MPOM3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroo0Opasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HENpPEIENbHBIX U
apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT,AMKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BeICIIMX KapOOHOBBIX KUCIIOT: CTEApUHOBAS,
NAJILMUTHHOBASI, OJIEUHOBAS, IUHOAEBAS, TUHOACHO8ds KUCIOThL. CrOCOOB! MOJTyYeHNs] U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Croxnble 3¢upsl. 'omonornueckuil psa, odmas ¢popmyiia, ©30Mepusi 1 HOMEHKIaTypa. Pu3nueckue 1 XMMUYECKHEe CBOWCTBA: THIPOJIU3 B KUCIOH U
LIEJIOYHOU cpere.

XKuper. Ctpoenue, ¢Pu3MUECKHE W XHUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIW3 B KHCIOW M IenodHol cpene. OCOOCHHOCTH CBOWCTB >KUPOB,
COJepXKaIlIMX OCTATKH HENPEAETIbHBIX XKUPHBIX KUCIOT. JKHpBI B IpUpOE.

Mputa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX Moroliee aeiictBre. O0mas xapakTeprcTika yrieBoaoB. Kinaccudukamnms yrieBogoB (MOHO-, 1u-
W moaucaxapujsl). MoHocaxapuasl: TIIIOK03a, (QpyKTo3a, ramaktosa, pubo3a, ae3okcupubo3a. DU3MUECKHE CBOMCTBA M HaXOXICHHE B TPUPOJIE.
doTocuHTe3. XUMHYECKHE CBOWCTBA IJIFOKO3BI: PEAKIMM C YYaCTHEM CIHMPTOBBIX M aJbACTMIHON IPYMI, CIMPTOBOE U MOJOYHOKHUCIOE OpOKEHHE.
[Ipumenenue TIIOKO3bI, €€ 3HAYCHUWE B JKU3HEAEATENBHOCTH oOpranui3ma. Jlucaxapuipl: caxapo3a, MajlbTo3a M JIakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHaBJIMBaKOIIKeE qucaxapuisl. I 'naponns nucaxapunos. Haxoxaenue B npupone U npuMeHeHue. [lonncaxapuapl: kpaxMal, INIMKOTEH U LEUTI0N03a.
CrpoeHue MakpoMOJIEKYJI KpaxMmaya, TINIMKOT€Ha M LeuTroio3bl. PU3ndeckne CBONCTBA Kpaxmajga M LEJITHNI03bl. XMMHYECKHE CBOMCTBA Kpaxmasa:
THIPOJIN3, KaYeCTBEHHAs peakUysi ¢ HOJOM. XUMHUECKHE CBOMCTBA IIEIUTIONO3bl: THAPOIIN3, oIydeHHe 3pupoB uemnono3sl. [loHaTue 00 HCKyCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCTepUMeHTaIbHBIE METOMIbI M3YYEHHS BEIIECTB M MX NPEBpalleHHil: pacCTBOPHUMOCTH Pa3IMYHBIX CIIUPTOB B BOJAE, B3aWMOJEHCTBHE ITaHOIA C
HaTpUEM, OKUCIICHHE TUIOBOIO CHHUPTa B ajbJErH] Ha PacKaJEHHOW MEJHOW MPOBOJOKE, OKHCICHUE 3THWJIOBOTO CHHPTAa JTUXPOMATOM Kaiusl (BO3MOMKHO
WCTIONB30BaHUE BHJICOMATEPHAIOB), KAUECTBEHHBIC PEaKUMU Ha anbJerunabl (¢ ruapokcuaoMm auammuncepedbpa(l) u ruapoxkcugom meaun(ll)), peaxums



rnuneprHaa ¢ ruapokcugoM mMeau(ll), Xumudeckue cBOWCTBA pacTBOpa YKCYCHOHM KHCIOTHI, B3aUMOACHCTBHE pacTBOpa IIOKO3bI ¢ ruApokcuaoM meau(1l),
B3aMMOJIEHCTBUE KpaxMalla C HOJIOM, PEIlICHHE KCIIEPUMEHTANBHBIX 3aa4 10 TeMaM «CrupThl U ¢peHonbl», «KapOoHoBbie KHUCTOTHL. CIOXKHBIE SPUPHD».

A3oTcoep:kamme oprannyecKue coeAMHeHMs.

AMHHBI — OpraHMuYecKHe Mpou3BOAHbIE aMMuaka. Knaccupukanmsa amMuHOB: anupaTHYeCKME€ W apOMAaTHYECKHE; INEPBHUYHbIC, BTOPHUYHBIC H
Tpetnunbie. CTpoeHrne MOJEeKyl, obmas GopMyna, H30Mepusi, HOMEHKIATypa U (u3ndeckue cBoiicTBa. XMMHUYECKOE CBOMCTBA ann(aTHUYECKHMX aMHHOB:
OCHOBHBIE CBOMCTBA, AIKMJIMPOBaHKE, B3aUMOIEHCTBUE MTIEPBUYHBIX AMUHOB € @30TUCTOM KHca0Toi. ConM anKuIaMMOHHS.

AHWINH — TpEeACTaBUTENb aMHHOB apoMaTuyeckoro psaa. CrtpoeHue aHunuHa. B3auMHOe BiMsAHHE Tpynil aTOMOB B MOJEKYyJle aHMJIMHA.
OcoOeHHOCTH XHMHUYECKHX CBOWCTB aHWIMHA. KadecTBeHHble peakunu Ha aHmwivH. CrocoObl MONy4YeHHs W IpPUMEHEHHe anu(paTHYeCKUX aMHHOB.
[Tony4eHue aHMIMHA U3 HUTPOOEH30IA.

AmuHokucnotsl. Homenknatypa u nuzomepus. OTaenbHble IpeACTaBUTENN .- aMUHOKHUCIIOT: TNIMLWH, anaHuH. PU3ndecKre cBOMCTBa aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AMUHOKHCIOT KakK aM(OTEPHBIX OPraHWYEeCKHX COCOUHEHHUH, peakuusl IMOJMKOHIACHCALMM, OOpa30BaHUE IENTHIHON CBS3H.
Buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 IENTHIOB.

benku kak mnpupoaHsle monuMmepsl. llepBuuHas, BTOpMYHAs W TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBA OEIKOB: T'HIPOJIU3,
JeHaTypaLusl, KaueCTBEHHbIE PEaKIUU Ha OCIIKH.

OKcIepUMEHTAIbHBIE METO/IbI U3YUEHHS BELIECTB U MX NPEBPAIeHUil: pacTBOpeHHe OeIKOB B BOJE, ACHATYpaLus OEIKOB IIPHU HAarpeBaHUH, [IBETHBIC
peakMy Ha OENKH, PELICHHE 3KCIIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«A30TcozeprKale OpraHnIecKue coequHEeHus» U «Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI».

BbicokoMouieKyJIsIpHbIEe COeANHEHNS .

OCHOBHbIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIH
MOJIEKYJISIpHAs

Macca. OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHHH — ITOJIMMEPH3AIIHsl X TTOTUKOHICHCAIHSL.

[Nonumepnbie mMatepuansl. [lnacTMaccsl (TOJMATUIICH, TONUIIPONHIICH, TOTMBUHUIIXIOPH, TIOJIUCTHPOI, MOTMMETHIMETAKPHIIAT, MOTMKApOOHATHI,
MoNMATHIIEHTepedTaNIaT). Y THIU3aIuUs U repepaboTKa IIIaCTHKA.

DnacToMephl: HaTypalbHBIN KaydyK, CAHTETHYeCKIe KayayKu (OyTaIueHOBHIH, XJIOPOTPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIOMOK, HIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHEe (KallpOH U JIaBCaH).

[HomuMmeps! crienuanbHOTO Ha3HaueHUs (TeIoH, KEBIap, IEKTPONPOBOISAIINE IOJINMEPHI, OOopa3iaraeMble IIOJIMMEPHI).

OKcliepUMEHTAIBHBIE METOJbl M3y4YEHHs BEIIECTB W MX MPEBPAlICHWIl: O3HAKOMIIEHHE € 00pa3laMH MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IIACTMACC, Kay4yKOB, peIlIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHHe IIACTMACC U BOJIOKOHY.

Pacuérneie 3amaumn.

Haxoxnenue moinekynsipHol (OPMYJBI OPraHWYEeCKOTO COCJUHEHHUSI 110 MAacCOBBIM JIOJSIM JJIEMEHTOB, BXOJSIIMX B €0 COCTaB, HAXOXKJICHHUE
MOJIEKYJISIpHOH (POPMYJIbl OPraHUYECKOT0 COSIUHEHMs 1Mo Macce (00bEMy) MPOIYKTOB CrOpaHusi, IO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIuy W/WIH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (POPMYIIBI OPraHWYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB HMJIM CIIOCOOOB
MOJTYYEHUs, OTIpeJIeIeHUE JIOJH BBIXO/a MPOILYKTa PEaKIUH OT TEOPETUUECKH BO3ZMOYKHOTO.



MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3€H MPU U3YYEHUU OPraHUYECKON XUMUU B
10 xnacce OCYIIECTBISETCS 4Yepe3 MCIOIb30BaHHE KaK OOUIMX ©CTECTBCHHO- HAYYHBIX IMOHSTHUH, TaK W TMOHATUH, NPUHATBIX B OTACIBHBIX MPEAMETaxX
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO-HAyYHBIC TIOHATHSA: SBJICHWE, HAYYHBINH (DaKT, THIOTe3a, TEOpHs, 3aKOH, aHaJWM3, CHHTE3, KilaccupuKanus, HaOIOIeHHE,
M3MEpEeHHEe,PKCIIEPUMEHT, MOJIeTh, MOAEITUPOBAHHE.

du3mka: MaTepus, aToM, DJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYEeCKHH YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE
BelIeCcTBa, (YM3MUECKUE BETUMIHHBI, EAMHAIIBI H3MEPEHIS, CKOPOCTh, SHEPTHS, Macca.

Buonorust: knerka, opraHm3M, 3KOcHUCTeMa, Owocdepa, MeTaboNM3M, HACIEICTBEHHOCTh, aBTOTPO(QHBIA ¥  TeTepOTPO(HBI THII MUTAHHS,
OposxeHue,

¢dorocunTes, JIbIXaHHE, Oenkw, YTIIEBOBI, JKUPBL, HYKJIEMHOBBIE KHCIIOTHL,()EPMEHTHI.

I'eorpadusi: mone3Hble HCKOMAEMBbIE, TOILUIUBO.

Texnonorus: MUIIIEBBIE MPOAYKTEI, OCHOBBI paloOHaIBHOTO MUTaHHSA,MOIOIINE CPEACTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbBI XMMHUM.

Atom. CocraB aTOMHBIX sijiep. XUMHUeCKUd 3meMeHT. M3otonsl. CTpoeHHE 3IMeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBEIE YHCIA. DHEPreTHYECKUE
YPOBHH W TOYyPOBHH. ATOMHBIE opOuTanu. Kiaccupukaiuss XAMAYECKUX 3JIEMEHTOB (s-, P-, d-, f-omementsr). Pacpenenenue 37eKTPOHOB 10 aTOMHBIM
opOuTansiM. DNeKTPOHHbIC KOH(MUTYPALMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSHHH, DJICKTPOHHBIC
KOH(UTYpaLUX HOHOB. DJIEKTPOOTPHUIIATEILHOCTD.

[lepuoanueckuit 3akoH u Ilepuoaudeckas cuctema xumuueckux snemMeHToB .M. MenneneeBa. CBsi3p nepruoandeckoro 3akoHa u Ilepuonndeckoit
CHUCTEMBI XHUMHYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWMCTB XHMHYECKHX DJJIEMEHTOB U
00pa3yeMbIX IMUTIPOCTHIX U CIIOKHBIX BEIIECTB IO IPYIaM U IeproiaM. 3HaueHne nepruoandeckoro 3akona /1.11. Menpeneesa.

XuMudeckast CBsi3b. BUIbI XUMUYECKON CBSA3M: KOBAJICHTHAsI, HOHHAS, MeTa/UINYecKas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIN M
JIOHOPHO-aKIIEITOPHBIA. DHEPTHS U ATUHA CBs3H. [10IIpHOCTE, HANIPABICHHOCTh MHACKHIIIIAEMOCTh KOBaJICHTHOU CBsi3u. KpaTHbie cBsi3u. Bogopomnast CBS3b.
MesxMoleKyIapHbIE B3aUMOIEHCTBUSL.

BaneHTHOCTh M BaJeHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPBI MOJIEKYN C HX T€OMETPHYECKHM CTpOeHHEeM (Ha MpuMmepe
COEIMHEHH AIIEMEHTOB BTOPOTO MEPHOAA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeAnHEHUsX. (COCTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpPa30BaTeNb, JIMTAHIbL. 3HAYEHHE KOMIUIEKCHBIX
coequHeHuil.IIoHsITHE O KOOPJIMHAITMOHHON XUMUHU.



BerectBa MOJIEKYISIPHOTO M HEMOJIEKYIIAPHOTO CTPOeHHUS. THUIIBI KPUCTATUIMIECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[lonsatne o nmucmepcHeIx cucrteMax. McTtuHHBIE pacTBOpHL. llpencraBieHre O KOIOMAHBIX pacTBopax. CrocoObl BBIpaKEHHs KOHICHTPALUH
pacTBOpOB: MaccoBas JOJsl BEIeCTBA B pPACTBOpE, MOJSApHAs KOHILEHTpauus. HacelllleHHble M HEHACBIIIEHHBIE pPacTBOPHI, PaCTBOPHUMOCTH.
Kpucrannoruapatsl.

Knaccudukamms 1 HOMEHKIATypa HEOPTraHMYECKUX BEIeCcTB. | puBHANbHBIE HA3BAHUS OTIEIHHBIX IIPECTABUTENCH HEOPTaHNIECKIX BEIIECTB.

Knaccudukanus XMMHYECKUX pEaKli B HEOPraHUYECKOH W OPraHMYECKOW XMMHU. 3aKOH COXPAHEHMS MacChl BEUICCTB;, 3aKOH COXPAaHCHUS U
MPEBPAIICHUS SHEPTHH MTPH XUMHUYSCKUX peakiusix. TermnoBbie 3(h(heKThl XUMUUSCKUX peakiuil. TepMOXUMUYECKUE YPAaBHECHUS.

CKOpOCTh XMMHYECKOW PEakIuy, €€ 3aBUCUMOCTh OT Pa3IHUYHBIX (PaKTOPOB.
l'omorennsie u reTeporeHnbie peakiuu. Karanus u kaTanu3aTopsl.

OOpatumble ¥ HEOOpaTUMBbIC peaKIMU. XHMHYECKOe paBHOBecHe. KOHCTaHTa XMMUYECKOro paBHOBecHs. DakTOphl, BIMSIOINIAC Ha IOJIOKECHUE
XUMUYCCKOIOpaBHOBECHA: TEMIIEpATypa, JaBJICHUC U KOHUCHTpAINKU BCUICCTB, YHAaCTBYIOIIUX B PCAKIIHUHU. HpI/IHHI/IH JIe IlaTense.

OnekTponuruieckas auccouuarys. CUibHbBIC U clla0dble AMeKTpoauThl. CreneHb aucconuanyu. Cpena BOJAHBIX PaCTBOPOB: KUCIIOTHAS, HEHTpabHasl,
menouHas. Bogopoausiii nokaszarens (pH) pactBopa. ['maponu3s coneit. Peakiny noHHOTO OOMEHa.

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIE pCaKkuu. Crenenp okuciaeHus. OKUCIUTEN, U BOCCTAHOBUTEIND. HpO]_[CCCI)I OKHUCJIICHUA N BOCCTAHOBJICHUA.
BakHeliime OKUCIUTEN ¥ BOCCTAHOBUTENIM. METO/T 2JIEKTPOHHOTO OanaHca. DJICKTPOIN3 paCTBOPOB M PACIIIABOB BEIIIECTB.

DKCIepIMeHTa bHBIE METOIBI W3YUEHUS BEIIECTB M WX MPEBpAIlEHUI: pa3iokeHre MEePOKCHIAa BOJOPOJa B MPHUCYTCTBUU KaTallM3aTopa, MOICIH
KPUCTAIUTMYECKUX PEIIETOK, MPOBEJEHUE peakinii MOHHOrO OOMEHa, OIMpe/elieHHe CPeabl PacTBOPOB C MOMOIIBIO HHIUKATOPOB, W3YYCHUE BIVSHHS
pa3nuYHBIX (AKTOPOB HA CKOPOCTh XUMHIUYECKOHN PEAKINH U TIOJIOKEHNE XUMUIECKOTOPaBHOBECHSL.

Heopranuyeckasi Xumusi.

[Nomoxxenne HemeramuioB B Ilepuoaudeckoit cucreme xuMmudeckux snemeHToB J|.1. MeHeneeBa 1 0COOCHHOCTH CTPOEHUS UX aTOMOB. Du3nvecKkue
CBOWCTBa HEMETAJUIOB. AJUTOTPONHSI HEMETAIIIOB (Ha MpUMepe KUCIOpoa, cepsl, hocdopa u yrieposa).

Bognopon. Ilomyuenue, ¢uszndeckie U XUMHUYECKAE CBOMCTBA: PEaKIMH C METAINIaMH W HEMETaJlJIaMH, BOCCTAHOBHUTEIbHBIE CBOMCTBA. [ HMapHIIBL.
ToruBHBIE 2IEMEHTHI.

lamorensl. HaxoxneHwme B Tpupoje, CIOCOOBI TONydeHHs, (QU3MYecKne W XUMHYECKHe CBoiicTBa. ['amoreHoBomopozpl. Baxneiimue
KHCIIOPOJICOJIEpKAINE COSAMHEHUsT rajoreHoB. JlabopaTopHble M MPOMBIINUICHHBIE CHOCOOBI IONyYeHHS TajoreHoB. lIpuMeHeHHne TajJoreHOB W X
COEIMHEHUN.

Kucnopon, o30H. JlaboparopHble W IMPOMBINUICHHBIE CHOCOOBI MOJy4YeHHs Kuciaopoja. Du3nuueckne M XUMHUYECKHE CBOMCTBA M NPUMEHEHHE
KHCIIopoJia ¥ 030Ha. OKCHIIBI U TIEPOKCHIBI.

Cepa. Haxoxnenue B mpupoJie, CriocoObl MONMy4eHus, pU3nveckue U xumudeckue coiictBa. CepoBomopon, cynbduasr. Oxcuna cepbi(1V), okcun
cepsl( VI). CepHucras 1 cepHast KUCIOTHI B uX coiid. OCOOCHHOCTH CBOWCTB CEpPHON KHCIOTHI. [IpuMeHeHNe cephl U €€ COeTMHCHHMIA.

A3zot. HaxoxxaeHue B HpUPOJE, CIIOCOOBI MONydeHus, QU3NYSCKUE W XMMHUYECKHE CBOWCTBA. AMMMaK, HUTpHIbl. OKCHIbI a30Ta. A30THCTast U
a30THAsI KMCJIOThI U UX cojid. OCOOEHHOCTH CBOWCTB a30THOM KUCIOTHI. [IprMeHeHne a30Tau ero coeIMHEHUA. A30THBIC yI00pCHHMS.

dochop. HaxoxaeHue B pupojie, CrocoObl MonydeHus, Gu3ndeckre u xummudeckue crorictsa. @ochumasl u pochun. Oxcuust pocdopa, pochopHas
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kucnoTa u e€ conu. [Ipumenenne pocdopa u ero coequnennii. ®ocopHsie y1o0peHHs.

VYrnepon, HaxoxaeHHe B mpupoae. AUoTponHble Moaupukanuyd. Du3uueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX
yrnepogoMm. Oxcup yriepona(ll), oxcun yrmepoma(IV), yrompHas kuciota ¥ e€ coiM. AKTUBHPOBAaHHBIA yrojb, aacopOuus. DysnepeHsl, rpades,
yriepoAHbIeHaHOTPYOKH. [IpuMeHeHre MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €TO COCAMHEHHH.

Kpemumii. Haxoxmenne B mpupojie, CIOCOOBI IONydeHUs, (u3nveckne u xumudeckne cBoiictBa. Oxkcupn kpemamsa(IV), kpemHHEBas KHCIIOTa,
cuwivkatel.[IpuMenenne kpeMHus U ero coenrHeHni. CTeKo, ero Nojay4yeHue, BUAbI CTEKIa.

[Monoxenne mertamuioB B lleproandeckoil cucreMe XMMHUYECKUX 3IeMEHTOB. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 00O0JI0OYEK aTOMOB METaJUIOB.
O6mue ¢puzngeckue cBoiicTBa MeTayioB. [IpuMeHeHne MeTaIoB B OBITY U TexHUKe. CIlaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUH Psil HanpsbKkeHud MeTauioB. O0mye crnocoObInonyyeHus METaJIJIOB: THIPOMETAILTYprus, MUPOMETAILTY prus,
anektpoMmetantyprus. [lonsTre o koppo3uu MeTayuioB. CriocoObl 3aIUTHL OT KOPPO3HH.

OOmas xapaktepucTuka MetauioB |A-rpynmnsl [lepuonuyeckoii CUCTEMBbI XUMHUUECKUX JIEMEHTOB. HaTpuii ¥ kanuii: mojyueHue, QU3UYESCKUE U
XHUMHYECKHE CBOWCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Obmas xapakrepuctrka MetaioB ||A-rpymmsr [leproamueckoil CHCTEMBIXUMUYECKIX 3JIEMEHTOB. Marauii ¥ KallbIuil: MoirydeHue, (Gu3ndecKkue u
XMMHUYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U MX COeAMHEHNH. JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHeHHUsL.

AJFOMUHWIA: TTOTy9eHne, PU3NIecKne U XUMUIECKIe CBOIMCTBA, MPIUMEHEHHUE IPOCTOTO BEIIECTBA U €T0 coeAnHEeHU. AM(]oTepHBIe CBOIICTBA OKCHIA
U TUAPOKCHAA ATFOMUHHSA, TUAPOKCOKOMIUIEKCHI aJIFOMUHHS.

OO6m1as xapakTeprcTUKa MeTayuIoB modouHbIX noArpynin (b-rpymm) [leproandeckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

dusznyeckre W XMMUYECKUE CBOHCTBa Xpoma M ero coeauHeHuid. Oxcuuel u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u
JIUXPOMATHI, X OKUCIIUTENbHbIE cBOMCTBA. [lonyyeHne u npuMeHeHne Xpoma.

dusuveckre W XUMHMYECKHE CBOWCTBA MapraHia M ero coenuHeHwil. Baxkueimmue coemmnenus mapranmna(ll), mapranma(IV), mapranma(VI) u
mapranna(VIID). IlepmanranaT kanus, ero OKUCIUTEIbHBIE CBOWCTBA.

Ousnyueckne M XUMHUYECKHE CBOMCTBA jkele3a W ero coemuHeHuid. Oxcupwl, Tuapokcuabl u conm sxkeneza(ll) m xemeza(Ill). Ilomyuenue wu
MIPUMEHEHHUE JKeJe3an ero CIIaBoB.

dusnyeckre 1 XUMUYECKUE CBOMcTBAa MeH U e€ coenrHeHUH. [lonyyeHne u npuMeHeHne MeM U €€ COeANHEeHUH.

[uuk: momy4yeHue, QU3MUECKUE W XUMHYECKHE CBOMcTBAa. AMQOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA LUHKA, THUAPOKCOKOMIUIEKCHI IMHKA.
[IprumeHeHnenrHKa 1 ero CoeIMHeHNH.

OKcIepuMEeHTAIbHBIE METO/IbI M3YUYEHHsI BEILIECTB U UX MPEBpAIlleHHii: n3yuyeHne o0pas3loB HeMETaJUIOB, ropeHne cepsl, pocdopa, sxenesa, MarHus B
KHCJIOpOJie, HM3YYEeHHE KOJUIEKUUH «MeTaulbl M CIUIaBbl», B3aUMOACUCTBHE WICJOYHBIX M IIEJIOYHO3EMENbHBIX METAIOB C BOJOH (BO3MOXKHO
WCTIONBb30BaHUE BUACOMATEpHANIOB), B3aMMOJEHCTBHE LIMHKA M KeJie3a C PacTBOPaMU KHMCIIOT M IIEJIOYEH, KaueCTBEHHBIC PEaKUH Ha HEOPraHUYEecKHe
aHMOHBI, KaTMOH BOAOPOAA M KAaTHOHBI METAJIJIOB, B3aUMOJEHCTBHE THAPOKCHIOB ATIOMUHHMS W LIMHKA C PACTBOPAMHU KHUCIOT W IIENOYEH, pelleHue
9KCHEPUMEHTAIBHBIX 33Ja4d 10 TeMam

«[anorens», «Cepa u e€ coemuHEHUs», «A30T u (ochop U MUX COCHUHEHUS,
«MeTaubl IIaBHBIX NOATPYHID», «MeTamuibl HOOOUYHBIX HOATPYIII».
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XuMHSA U )KU3Hb.

Ponp xuMuu B oOecneueHUM YCTOMYMBOrO pa3BUTHs 4YeloBeuecTBa. [IOHATHE O HaydHBIX METOJNAX IO3HAHWS M METOJOJOTUH HAyYHOTO
nccienoBanns. HaydHble TpUHIMTIBEI OPTaHU3AIMN XUMHYECKOTO TTPOM3BOACTBA. [IpOMBINIIIIEHHBIE CITOCOOB! MOTYYeHHUsT BAKHEHIIINX BellecTB (Ha IpuMepe
MPOM3BOACTBA aMMHaKa, CEPHOW KHCIOTHI, MeTaHoia). lIpombInuieHHBIE CHOCOOBI IONYYEHHS METAUIOB M CIUIABOB. XHWMHYECKOE 3arpsi3HEHHE
OKpY>KaromIel cpeabl ¥ ero mocieacTBus. Pob xumem B o0ecrieueHuH SHEPreTHIecKoil 6€30ITacHOCTH.

Xumusd 1 310poBbe uenoBeka. JIekapcTBeHHbIE cpencTBa. [IpaBuia ucroab30BaHus JIEKAPCTBEHHBIX MpenapaToB. Poib XMMUK B pa3BUTHH MEUIIMHBI.

XuMUS TTUINN: OCHOBHBIC KOMIIOHEHTEHI, MUIIECBBIE I00aBKH. Posib XviMuK B 00eCTICUeHUH MUIICBON OE€30IIaCHOCTH.

Kocmernueckne u mapdroMepHbie cpeacta. berropas xumus. [IpaBuia 6€3011acHOTO HCIIONB30BAHMUS TperapaToB OBITOBOM XMMHUHU B TTOBCEIHEBHOM
KU3HU.

XUMUS B CTPOUTENIBCTBE: BaXKHEHIITUE CTPOUTEIIbHBIC MaTepUaIbI (LIEMEHT, OSTOH).

XuMusL B CEIbCKOM xo3siiicTBe. Opranndeckue W MuHepajdbHble ymnoOpeHus. COBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTEpHallbl, KPAaCKH, CTEKIIO,

KepaMuKa.

Marepuais! Juis 31€KTpOHUKU. HaHOTEXHONIOr M.

Pacuérnnic 3amaun.

Pacuérer: Macchl BemecTBa WM 00bEMa Tra3oB MO W3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIIUU
BEIIeCTB, MacChl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKINH, €CIHM OJHO M3 BEIIECTB MMEET MPUMeECH, Macchl (00BEMa, KOIMUECTBAa BEIIECTBA)
MPOJYKTa PEaKIuh, €CI OJHO W3 BEIIeCTB JAaHO B BHUJE pPacTBOpa C OIpPEISIEHHOW MacCOBOW MOJIeH pacTBOPEHHOIO BEIIECTBA, MACCOBOW MTONU U
MOJIIPHOW KOHIIEHTPAIIMY BEIIECTBA B PACTBOPE, JIOJM BBIXO/[a MIPOIYKTA PEAKITUH OT TEOPETUIECKH BO3ZMOXKHOTO.

Mexmpe1METHBIE CBSI3U.

Peanmzamus MeXTpeAMETHBIX CBSI3eH NMpW M3ydeHHH OOIIed W HeopraHmdecKor XuMuu B 11 Kilacce OCYIIECTBISETCS 4epe3 HCIONb30BaHHE Kak
OOIIVNX eCTeCTBEHHO-HAYYHBIX MTOHITHH, TaK U MMOHITHH, PUHATHIX B OT/IEIBHBIX MIPEIMETaX €CTeCTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBIICHUE, HAYYHBIA (PaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAN3, CHHTE3, KIACCUPUKAIUS, TTEPHUOTUIHOCTD,
HaOII0/IeHNEe, N3MEPEHHE, IKCIIEPUMEHT, MOJIeTh, MOAECTUPOBaHHE.

Odusnka: MaTepusi, MEKPOMHUpP, MAKPOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, WOH, W30TOIbI, PaTHOAKTUBHOCTH, MOJEKYJA, dHEPTeTHUUCCKUI
YpOBEHbB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, WJICANIbHBIN Ta3, (PU3NUECKUE BEJIUYUHBI, SIUHHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPIHUs,
macca.

Buonorust: kieTka, OpraHusM, 3KOcHCTeMa, Ouocdepa, METabOIU3M, MAKPO-U MHUKPOIIEMEHTBI, OCJIKH, JKUPbI, YIICBO/IbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MIOTOK SHEPTHH B 3KOCHCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOBI, MIOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorust: XwMHYecKass MPOMBIIUICHHOCTh, METaJUTyPrus, CTPOUTENBHBIE MaTepHUajbl, CEIbCKOXO3SHUCTBEHHOE MPOU3BOACTBO, ITHIIEBAST
MIPOMBIIIIICHHOCTD, (hapMalleBTHYeCKasi MPOMBIIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX

mnpenaparos, MMpoOu3BOJACTBO KOHCTPYKIIMOHHBIX MaTepualios, QJICKTPOHHAAIIPOMBIINIIICHHOCTh, HAHOTCXHOJIOT'UH.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMNWWHA YTJIVBJIIEHHOM YPOBHE CPEJIHET'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CUCTEMHO-AEATENFHOCTHBIM IIOJIX0A0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS NIPEIMETa «XUMHUA» HA YPOBHE CPETHETO
ob1miero o0pa3oBaHUsl BBIACNIEHB! CIEAYIOIINE COCTABIIIIOIIME: OCO3HAHHE OOYHYAIOIIMMHCS POCCHUICKON TIPakAaHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAaMOCTOSATENBHOCTH W CaMOOINpPENCNICHHIO; HaJIMyhMe MOTHMBAaMM K OOYYEHHIO; TOTOBHOCTh U CIOCOOHOCTH OOydaromumxcs
PYKOBOJCTBOBATbCS NPHHATHIMH B OOILIECTBE NpaBWIaMH M HOPMaMH IHOBEACHUS; HAIMYME NPABOCO3HAHMS, SKOJIOTMYECKOW KYJIbTYPHI; CIIOCOOHOCTH
CTAaBUTh LIEIH U CTPOUTHKU3HEHHBIC MIJIaHBI.

JIMYHOCTHBIE PE3YNILTAThl OCBOCHHUS TpeAMEeTa «XUMHs» OTPakaloT cpOpMUPOBAHHOCTH ONBITA MO3HABATEIBHONH M MPAKTHUECKOH NESTEIHHOCTH
00yJaroLuxcs B MPOLecce peaan3annu 00pa3oBaTeNbHON e TeIbHOCTH.

JInuHOCTHBIE pe3ynbTaThl OCBOEHMS HpeaMeTa «XHMHUS» OTpa)xaroT c(OPMUPOBAHHOCTBH OIBITA ITO3HABATEILHOW M MPAKTUYECKOW AEATENBLHOCTH
00yJaromuxcs B IpoLecce peaau3auy 00pa3oBaTeIbHON 1EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaAaHCKOro BOCIUTAHNA!

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTHTYLMOHHBIX IPaB M 00s3aHHOCTE,yBaXKCHHUS K 3aKOHY U MPAaBOMOPSIKY;

HPEACTABICHHS O COLMAIIBHBIX HOPMAX U IPABWIAX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IESTEIbHOCTU IPH CO3AaHNUH YUE€OHBIX POEKTOB, PEIICHUH yUYeOHBIX U O3HABATEIbHBIX 33/1a4, BBIITOJTHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTYMEHTHI JIPYTHX MPH aHAJIN3€ Pa3IniHbIX BUAOB YUeOHOH NesITeIbHOCTH;

2) MNATPUHOTUYCCKOTO BOCTIMTAHUA:

HEHHOCTHOT'O OTHOHICHHA K HCTOPUYECKOMY U HAYYHOMY HACJICIUIO OTCUYCCTBCHHOMU XUMHUH,

YBa)XCHHUA K IIPOLECCY TBOPYECTBA B obmacTu TCOPUHU U MPAKTHYCCKOTO IMPUIOKCHUA XUMHUHU, OCO3HAHUA TOT'O, YTO AAHHBIC HAYKU CCThb PE3YyJIbTAaT
JJIATCIIBHBIX Ha6ﬂIO,I[eHHﬁ, KPOIOTJIMBBIX OKCICPUMCHTAJIbHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPyJda y‘léHLIX " IPAKTHUKOB;

HUHTEpECa M IMO3HABATCIBHBIX MOTHBOB B IIOJYYCHHU M IIOCICAYIOIIEM aHAJIN3C I/IH(i)OpMaHI/II/I 0 HepCHOBBIX HJOCTUIKCHUAX COBpeMeHHOﬁ
OTEUYECTBCHHOM XUMUU,

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHNSA:

HPAaBCTBECHHOT'O CO3HAHUA, STUYCCKOI'O ITIOBEACHMA,

CIOCOOHOCTH OLCHHMBATh CUTYalllW, CBA3aHHBIE C XMMHUYECKHUMH SIBICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PELICHUs, OPHEHTHPYSACH HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OILIGHHMBaTh CBOE IOBEJEHHE M TOCTYIKH CBOMX TOBApHILEH C TMO3WIUI HPAaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HaHUS
IIOCJIEICTBUM ITOCTYIIKOB;
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4) (opMHUpoOBaHNS KYJbTYPbI 30POBbS:

MMOHMMAaHUS [IEHHOCTEH 3JI0POBOTO M OE30MaCHOTO 00pa3a >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U
MCUXUYECKOMY 3JI0POBBIO;

cOOJFO/IeHNs TIPaBUII 0€30IIaCHOTO OOpAIeHNs C BEIIECTBAMH B OBITY, TOBCETHEBHOM KU3HH, B TPYI0BOH JIEATEIHHOCTH;

MOHUMAaHUS [ICHHOCTH MPABUJI HHANBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301MaCHOI0O MOBEICHNS B CUTYAIHSIX, YTPOXKAIONINX 3J0OPOBBIO H )KU3HU JIOJICH;

OCO3HAHUS MOCICICTBUM U HETPUATHS BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

5) TPYAOBOT0 BOCIIUTAHHUS

KOMMYHHUKATUBHOM KOMIICTEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKON IEATEIbHOCTH, OOIIECTBEHHO IIOJNIE3HOM, TBOPYECKOM W JPYrHUX BHIAX
JeATeITLHOCTH;

YCTaHOBKH Ha aKTHBHOE YJacTHE B PEIICHUHU NPAKTUYECKHUX 334 COLMAIBHON HAPABICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUYESHHUIO MPOQecCHii pa3IMyHOTO PO/ia, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XHMUH;
YBaXEHUS K TPYAY, JTIOJSIM TPYAa U pe3yabTaTaM TPYAOBOM AEATEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHOH TPaeKTOPHU
oOpa3oBanus, Oynaymiedl npodeccd W pealu3alld COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMUHU,

WHTEPECOB M MOTpeOHOCTEN 00IIIeCTBa;

6) KO0JIOTHY€CKOr0 BOCIIUTAHHUSA :

9KOJIOTHMYECKH 1IeJIECO00Pa3HOro OTHOIIECHHUS K MPHUPOJAC KaK UCTOYHHKYCYIISCTBOBAHUS KM3HH Ha 3eMIIc;

MMOHHMAaHUs TJI00aJIBLHOIO XapakTepa dKOJOTHYECKUX MPOOIIeM, BIUIHUSIIKOHOMHUYECKHX ITPOIIECCOB HA COCTOSTHUE MPUPOTHON U
COLIMATbHOMN CpPEIbI;

OCO3HaHUA HCO6XOIII/IMOCTI/I HCII0JIb30BaHUA IlOCTI/I)KeHI/II‘/’I XUMUH OJId pEIICHUA BOIIPOCOB pallMOHAJILHOI'O IMPUPOAOII0JIE30BaAHUA,

aKTHBHOTO HETIPHUATHS JCHCTBHIA, MPUHOCSIINX BPEJ OKPYKAIOIIEH MPUPOJHOM cpelle, YMEHHUs IPOTHO3UPOBATh HEOJIAroNnpusATHBIE SKOJIOTHIECKHE
MOCJICACTBUA MMPEATTIPUHUMACMBbBIX HeﬁCTBHﬁ " IIpEaOTBpaIlaTh UXx;

HaJINM4usA PasBUTOTO ISKOJOTMYCCKOr0 MBIIJICHUA, 9KOJIOTHUYECKOM KYJIBTYpPbI, OIlbITa ACATCIbHOCTU KOJIOTHUYECKOUN HaIllpaBJICHHOCTH, YMCHHA
PYKOBOACTBOBATHCA MMH B HO3HaBaTeJIBHOI7[, KOMMYHHKaTHBHOﬁ u COHHaJ’IBHOﬁ ITPAKTHKE, CHOCO6HOCTI/I U YMCHHA AKTHUBHO IPOTUBOCTOATH HACOJIOTHU
xemodoouu;

7) LICHHOCTH HAy4YHOI'0 NIO3HAHMA:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NPAKTHKH;

MOHUMAaHUs CIEU(PUKA XHUMUH KaK HAayKH, OCO3HaHHs €€ poi B (OPMHUPOBAHHMU PAIOHAIHLHOIO HAYYHOTO MBIINUICHUS, CO3JAaHUU IIEJIOCTHOTO
MpeJcTaBIeHUs] 00 OKPYKAIOIIeM MHPE KaK O €JMHCTBE MMPUPOIBI M YeJIOBEKa, B IIO3HAHUY TIPHUPOTHBIX 3aKOHOMEPHOCTEH U pellieHNH MPpo0IeM COXpaHEeHHUs
HPUPOJHOrO PAaBHOBECHS];

yOeXIEHHOCTH B 0CO00i1 3HAYMMOCTH XUMHH JIJIsl COBPEMEHHOM ITUBIIIN3ALMHU: B €€ TYMAaHUCTHYECKOW HAIIPABIEHHOCTH M BaYKHOW POJIM B CO3JIaHUH
HOBOM 0a3bl MaTepUANbHOMN KyJIbTYphl, B PEIICHUN TJIOOATBHBIXITPOOIIEM YCTOHYHBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIEBON H
JKOJIOTHYECKON 0E30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICUCHHN YCIIOBHH YCIIENIHOTO TPyJa U IKOJOTHMYECKH KOMGMOPTHOH JKWU3HU KaXKJIOTO 4JieHa
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o011ecTBa;

€CTeCTBCHHO-HAYYHOW TPaMOTHOCTH: TOHHMAaHHS CYINIHOCTH METOJOB IO3HAHUS, HWCIOJBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCTIOJIB30BaTh TOyYaeMble 3HAHHS U aHAIW3a U OOBSCHEHHS SBJICHHHA OKPY)KAIONIET0 MUPa M IPOUCXOIAIINX B HEM W3MCHEHHH, YMEHHs JIeiaTh
000CHOBaHHbIE 3aKITIOYCHUS] HAOCHOBE HAYYHBIX ()AKTOB M UMEIOIIMXCS TAHHBIX C MENIBI0 TIOJTYYCHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENEHO UCTIOJIF30BaTh XUMUYECKUE 3HAHUS [T PEIICHUS TPOOJIEM B PEabHBIX KHU3HEHHBIX CHUTYAIUsX;

WHTEpeca K TO3HAHUIO, HCCIIeIOBATENLCKON JIESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpPa30BaHMI0 W CaMOOOpa30BaHHI0, K AKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAHWH 10 XUMHH B
COOTBETCTBHU C XKH3HCHHBIMHU MTOTPEOHOCTIIMH;

WHTepeca K 0COOEHHOCTSM TPy/la B pa3UIHbIX cepax nmpodeccnoHaIbHON AeSITETbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOrPaMMBbI IO XUMHUH Ha YPOBHE CPEAHEro o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC 17151 (POPMHUPOBAHUSI MHUPOBO33PEHHS OOYUAIOIIMXCS MEKIUCIHUIUIMHAPHBIE (MEKIPEAMETHBIE) OOIICHAayYHbIE MOHSATHS, OTPa)kKarolue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa M CIEHU(PUKY METOJIOB MO3HAHMUSI, HCIIOIb3yEeMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIeCTBO, SHEPIUs, SBJICHHUE,
mpolecc, cucreMa, Hay4HBIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeOoBaHUE, HAOIIOJICHHE, M3MEPEHHE, DKCICPUMEHT U
Apyrue);

YHUBEpCalbHbIC y4eOHbIE NeicTBUS (MTO3HABATeNbHbIE, KOMMYHHKAaTUBHBIC, PETYJISITUBHBIE), oOecreunBatonme popMUpoBaHUe (HYHKIHOHAIBHOM
TPaMOTHOCTH U COIIMAITBHON KOMIIETEHIIH 00yYaroIiXCs;

CIIOCOOHOCTH 00yJaroIuxcs HCIIOJIB30BaTh OCBOCHHBIEMEX IUCLIMILIMHAPHBIEC, MUPOBO33PEHUECKHE 3HAHUS U
YHHBEpcaJbHbIe yueOHbIC ICHCTBUS B IO3HABATENBHOW U COIMANBHON TPaKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHHBEPCAIbHBIMU YUYEOHBIMU IO3HABATEIBbHBIMH, KOMMYHUKATHUBHBIMU M PEryJIsSTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBLIC y‘leﬁﬂble I[eﬁCTBHH

1) 0a30BbIe JJOrHYecKHe IeHCTBUSA:

CaMOCTOSTEIBHO (POPMYITHPOBAThH U aKTYAIN3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMpPEACIATE LCIIU ACATCIBHOCTH, 3adaBasd IMapaMETpPbl U KPUTEPHUU KX AOCTHIKCHHA, COOTHOCUTL PE3YJIbTAaThl ACATCIBHOCTHU C ITOCTABJICHHBIMH
HEJSIMUY;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAHUH HpI/IéMBI JIOTUYECKOI'O0 MBINUJICHUWA: BBIACIIATh XAPAKTCPHBIC IPU3HAKH MHOHATHH H YCTaHaBJIUBATh HX
B3aMMOCBSI3b, HCITOJIL30BATh COOTBETCTBYIOIIUE MOHSATHS JJT1 OOBSICHEHUS OTACTBHBIX (PAKTOB U SBICHUIA,

BBIOMPATH OCHOBAHHS U KPUTCPHHU JJIS KITACCH(DUKAIIUH BEIECCTB U XUMHUECKUX PEaKI[Hii;

yCTAaHABIUBATH MPUYNHHO-CIICICTBCHHBIC CBSI3U MEX/Iy U3y4acMbIMHU SBICHUSIMH;

CTPOUTD JIOTHYCCKHUE PACCYXIACHUSA (I/IH,ZIyKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaJIOI'I/II/I), BBIABJIATE 3aKOHOMEPHOCTU U IIPOTUBOPEYHA B paCcCMaTprUBACMBbIX
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SIBIICHUSIX, (DOPMYJIMPOBAThH BHIBOJBI M 3aKTFOUCHUS;
MPUMEHSATH B MPOIECCE MO3HAHMS HCIOIB3yeMbIe B XMMHHM CHMBOJIMYECKUE (3HAKOBBIC) MOJECIH, MPeoOPa30BhIBATh MOJICIBHBIC TPEACTABICHUS —
XUMHYCCKUH3HAK (CUMBOJI) 3JIEMEHTa, XUMUYecKas (opMyiia, YpaBHCHUE XUMHUYECKOMH

p€aknun — IpHu PEIICHUU y‘lC6HBIX IIO3HABATCIIBHBIX W IPAKTUYCCKUX 3adad, NPHUMCHATH Ha3BaHHBIC MOJICIIBHBIC IIPCIACTABIICHUA OJIA BBIABJICHHUSA
XapPaKTCPHBIX IMTPU3HAKOB U3YUACMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCIEN0BATEIbCKHE ICHCTBHSA:

BJIaZIcTh OCHOBAMH METOJI0B HAY4YHOI'O II03HAHHs BEIECTB U XUMUYECKUX PEAKIINii;

dbopMynupoBaTh LENIU U 3aJaud HCCIEAOBAHUS, MCIOJIB30BATh IOCTABIEHHBIE U CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE
WHCTPYMEHTA IMO3HAHUS 1 OCHOBBI JIJIs1 YOPMHUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPAaBUIILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BJIaACTh HaBbIKAMH CaMOCTOSATCIBHOI'O INNIAHUPOBAHUA U IMPOBCACHUA YUCHHUYCCKUX SKCIICPUMCHTOB, COBCPIICHCTBOBATH YMCHUA Ha6JHOIlaTI) 3a
XOJIOM IIPOLIECCa, CAMOCTOSTENBHO MPOTHO3UPOBATh €r0 Pe3ylabTaT, (GopMyIupoBaTh 000OIIEHH U BBIBOJbI OTHOCHTEIBHO JOCTOBEPHOCTU PE3yIbTATOB
UCCJIEJ0BAHUA,COCTABIIATE 0OOCHOBAHHBIN OTUET O MPOAEIaHHOM padoTe;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEN0BATENBLCKOM U MPOEKTHOM JEATEIbHOCTH, IPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOUCKY METO/IOB PELICHHs IPAKTUYECKHX 3aJa4, IPUMEHEHHUIO PA3IMYHbIX METOIO0B IIO3HAHUS.

3) padorta ¢ unpopmanueii:

OpPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX MH(poOpManuu (HaydyHO- MOMYJSpHAs JUTEpaTypa XMMHUYECKOTo COJEepKaHWs, CIpPaBOYHBIE MMOCOOuS,
pecypcel MHTepHeTa), aHaNMM3WpOBaTh WHPOPMAIUIO PAa3IWYHBIX BHAOB W (OpM MpEICTaBICHUS, KPUTUYECKH OLEHHBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHUBOCTb;

(bopMyTHpOBaTh 3aNMPOChl U MPUMEHSITH Pa3JIMYHbIC METOJIbI IIPH MOUCKE M O0TOOpe MH(MOpMAIMK, HEOOXOAUMOMN JJIsi BHIMOJHEHUS YUeOHBIX 3aja4
ONPEACIIEHHOTO TUIIA;

MPUOOPETATh OIBIT UCIIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIXTEXHOJIOTHH U Pa3IMUHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BEIOUPATH ONTHMANTbHYIO (hOPMY TIpEICTaBICHHs HHPOPMAITUY (CXEMBI, TPaQUKH, TUATPAMMBI, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCTIONb30BaTh HAYYHBIM S3bIK B KayeCcTBE CpeACTBa NpH paboTe ¢ XUMHYECKOH WH(pOpMaIUei: MPUMEHATh MEXNpeaMeTHble (pusndyeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIbI, (hOPMYJIbl, aO0OpPEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATTIAAHOCTH.

KoMMmyHnKkaTHBHBIC yHHBepcaJbHbIE YUeOHbIe JeCTBHSA:

3aAaBaThb BOIIPOCHI IO CYHICCTBY O6C}’)KI[3.CMOI71 TEMBI B XO€ ArUaj1ora I/I/I/IJ'H/I,Z[I/ICKYCCI/II/I, BBICKA3bIBATh UICH, (bOpMy.]'II/IPOBaTB CBOMU MPECIAJIOKCHUSA
OTHOCHTCIIbHO BBITIOJTHCHUS HpC}IHO)KGHHOﬁ 3aga4u,

BBICTYyIIaThb C Hp€3eHTaL[I/Ieﬁ PE3YyJIbTAaTOB IMO3HABaTEIIbHOM ACATCIIBHOCTH, IMOJYYCHHBIX CaMOCTOATCIIBHO HUJIM COBMCECTHO CO CBCPCTHHUKAMU IIPpU
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BBITTOJIHCHUHN XUMUYCCKOI'0 3KCIICPUMCHTA, HpaKTH‘-ICCKOﬁ pa6OTLI 10 HUCCJICOOBAHHUIO CBOMCTB HU3y4aCMbIX BCHICCTB, pCaiM3allvin yqe6H0r0 IMpOCKTa, 1
q)OpMyJ'II/IPOBaTI) BBIBOJEBI 11O pE3yJIbTaTaM HpOBCI{éHHI)IX HCCIIeIOBaHUM HyTéM corjiaCoBaHHusA HO3I/IIIPII>'I B X0A€ OGCy)KI[eHI/IH 1 00OMEHa MHEHUSIMH.

PeryasiTuBHbIe yHHBepca/ibHbIe yueOHbIe JeificTBUS

CaMOCTOSATENHFHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO MO3HABATENIBHYIO AEATEIBLHOCTH, ONMpEAess e IeNu U 3aJa4u, KOHTPOJIUPOBATh U MO MEpe
HEO0OXOJMMOCTH KOPPEKTHPOBATh TpeAsiaraeMblii alrOpuTM NEHCTBHI TpPW BBITOJHEHWH YYeOHBIX W HCCIEIOBATENbCKUX 3a/1ad, BbIOWpaTh Hamboiee
3¢ (HeKTUBHBIN CITOCOO UX PEIICHUS C YIETOM IMOTYIeHUS HOBBIX 3HAHUHN O BEIIECTBAX U XUMHUECKHUX PEaKIIHIX;

OCYILECTBIIATh CAMOKOHTPOJb JEATEIBEHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3yabTaThl OCBOCHHUS MPOTpaMMbl IO XMMHM Ha yriIyOJIEHHOM YpPOBHE HA YPOBHE CpEOHEro oO0mero oOpa3oBaHMs BKIIOYAIOT
cnenuuuecKue sl y94eOHOTro npeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHUSI U CIOCOOBI ACUCTBHI IO OCBOCHHUIO, MHTEPIPETALMU U MpPeoOpa3oBaHHIO
3HAHWH, BUABI AEATEILHOCTHIIO MMOJYYCHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUW B Pa3IMYHBIX YUEOHBIX CUTYaIHAX, a TAK)KE B pealbHBIX KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C XMMHEN. B mporpamme 1o XuMuu rpeIMeTHbIE Pe3yIbTaThl MIPEICTaBIEHBI 10 T0JIaM U3yUYeHHUS.

10 KJ1ACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHnudeckas XUMHsD OTPaKaroT:

c(OPMHUPOBAHHOCTD MPEACTABICHUI: O MECTe W 3HAUYEHHUHM OPraHWYECKOW XMMHUHM B CHUCTEME €CTECTBEHHBIX HayK WM €€ posin B obOecreueHuH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHHU MPOOJIEM 3KOJIOTUYECKOH, IHEPreTUIeCKOH 1

MUILEBOH O€30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3/JaHUM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHKOB SHEPrHH, B OOECIEUYEHHHM PALHOHAIBLHOIO
MPUPOAOTIONB30BaHMS, B (POPMUPOBAHUU MHPOBO33PEHUSI U OOIEH KyJIbTYphI YEJIOBEKa, & TAKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/I0POBBIO U IPUPOJHOM Cpeie;

BJIaJICHUE CUCTEMOW XMMUYECKHUX 3HAHUH, KOTOpasl BKIIOYAET: OCHOBOIIOJATAIOIIUE TTOHITHS — XUMHUYECKHH 3JIEMEHT, aToM, AP0 M 3JIEKTPOHHA
obonouka atoma, S-, p-, d-aToMHbIE OpOWTANIH, OCHOBHOE M BO30YXIEHHOE COCTOSHHUSI aroMa, FHOpHIM3AlUs aTOMHBIX OpOHTajeid, MOH, MOJEKyia,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKasi CBSI3b, MOJIb, MOJSIpHas Macca, MOJSPHBI OOBEM, YIJIEPOAHBIA CKEJeT,
(yHKUMOHANBHAS TPYINa, paguKkall, CTPYKTypHbIe (opMynbl (pa3BEpHYTHIE, COKpAIEHHbIE, CKEIETHBIE), N30MEPH CTPYKTYpPHAas W MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKas), N30MEPhI, TOMOJOTHUECKUN Ps, TOMOJIOTH, YTI€BOAOPOIBI, KUCIOPOI- U a30TCOAEpIKAIINE OPTaHMYECKHUE COeTUHEHHS,
MOHOMED, IOJIUMEDP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCAMHEHHS; TEOpWH, 3aKOHBI (mepuonmueckuit 3akoH J[. M. MenneneeBa, Teopus
CTpOEHHS OpTraHn4ecKux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHHS M MPEBPAIIEHUS SHEPTHH MPH XUMHYECKUX
peaxiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKAN A3BIK XUMHUHU, MHPOBO33PEHUYECKHE 3HAHUS, JIE)KAIIMe B OCHOBE MOHUMAHHS MPUYMHHOCTH M CHCTEMHOCTH
XUMHYECKUX SBIICHUI; MPEACTABICHUS O MEXaHN3MaX XUMHUYECKUX PEaKIHi, TEPMOANHAMUYECKUX M KMHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O
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B3aMIMHOM BJIMSIHUU aTOMOB W TPYIIIT aTOMOBB MOJICKYJIaX (MHIYKTHBHBIN U Me30MepHbIN 3¢ ekThl, opueHTanThl | u I poaa); pakTomorudeckue cBeacHUs
0 CBOMCTBaxX, COCTaBe, MOJyYCHUH U OC30IMaCHOM HCIOJIH30BAaHUM BKHEHININX OPTraHWMYECKUX BEUISCTB B OBITY M MPAKTHUECKOU JEATSILHOCTH YeI0BEKa,
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMHUYECKOTO IPOU3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METaHOa, IepepaboTKu He(hTH);

c(hOpPMUPOBAHHOCTh YMCHHMIA: BBISBIIATH XapaKTCPHBIC MPHU3HAKU TMOHITHN, YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE
TOHSATHSI IPU OMTUCAHUU COCTaBa, CTPOCHUS M CBOWCTB OPraHUYECKUX COCTUHCHUIA,

c(hOpMUPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAINEHHBIX M CKEJCTHBIX) (OpMYyIT
OpPraHUYECKUXBEIUICCTB;

COCTaBJIATh YPABHCHHS XUMUYCCKHUX PEAKIIMIA ¥ PACKPBIBATh UX CYITHOCTh: OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUil TOCPEACTBOM COCTABJICHUS
3JIEKTPOHHOTO OallaHca 3TUX Peaklui, peakinuii HOHHOro 0OMEeHa MyTEM COCTABIICHHS UX TOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHHUM;

H3TO0TaBJIMBATh MOACIN MOJICKYJI OPTaHNYCCKHUX BEIICCTB JJIA UIIJIIOCTPALUN UX XUMUUYCCKOr0 1 IPOCTPAHCTBCHHOI'O CTPOCHU A,

c(OpPMHUPOBAHHOCTb YMEHHH: yCTAaHABIMBATH NPUHAUICKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB IO MX COCTABY M CTPOCHMIO K ONpenelIEHHOMY
KJIACCY/TpyTIe COeTUHEHHH, MaBaTh UM Ha3BaHus Mo cuctemarndeckoit HomeHkinatype (IUPAC) u mpuBoauTh TpUBHAIbHBIE HA3BAHWUSA /IS OTACIHHBIX
Ipe/ACTaBUTENCH OPraHUYeCKUX BEINECTB (ITHJICH, ALETWIEH, TOJyoJ, IJMIEPHH, STHICHIVIUKONb, (EeHOod, (OopManbIerui, aleTaabIerui, aleToH,
MypaBbUHaA KHUCJIO0TA, YKCYCHAsd KHUCJIOTA, CTCApUHOBAsA, OJICMHOBAs, NAJIbMUTUHOBAA KUCJIOTHI, INIMIIWH, aJJaHWH, MaJIbTO34, (bpyKTo3a, AaHUJINH, JTUBUHUII,
W30IPEH, XJIOPOIPEH, CTUPOJ U ApyTHe);

C(I)OpMI/IpOBaHHOCTI) YMCHUA ONPEACTIATL BUJ XUMHUUYECKON CBSI3H B OpPraHn4eCKux COCIUHCHUAX (KOBaJICHTHaﬂ N HWOHHAas CBA3b, O- U T-CBA3b,
BOJIOPOZHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHSI NPUMEHSTH IOJIOKECHUSI TEOPHUH CTPOSHHsI opraHuuecknx BemiectB A. M. ByrnepoBa mist oObsicHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTb YMEHHUM XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA THUIIMYHBIX NPEICTABHUTENICH pa3iIMYHBIX
KJIaCCOB OPraHMYECKHUX BELIECTB: AIKAHOB, LMKIOAJIKAHOB, AJIKEHOB, AJIKAaJHEHOB, AJKUHOB, apOMAaTHYECKHX YIJIEBOJOPOAOB, CIIUPTOB, ajbJETHAOB,
KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX M CJIOKHBIX 3(HPOB, )KUPOB, HUTPOCOCIMHEHUI M aMHUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIeBOJAOB (MOHO-, AHM- H
MOJIMCAaXapHUIOB), WJUIIOCTPUPOBATH TE€HETHYECKYIO CBSI3b MEXKIYy HHMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMUYECKHX PEAKUUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTb yMEHHS TOATBEPXkJIaTh Ha KOHKPETHBIX MpUMepax XapakTep 3aBUCHMOCTH PEAKIMOHHOW CHOCOOHOCTH OpTraHUYECKUX
COEAMHEHHUH OTKPATHOCTH U TUIIA KOBAIEHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSHUS aTOMOBH I'PYIII aTOMOB B MOJIEKYJIax;

c(OPMHUPOBAHHOCTb YMEHHS XapaKTePH30BaTh UCTOYHUKHU YTIEBOAOPOIHOIO ChIpbs (He(Th, MIPUPOAHBINA T'a3, Yroib), CIOCOOBI €ro nepepadoTKu
MPaKTUYECKOE MPUMEHEHHE TPOIYKTOB IepepabOTKH;

c(OPMHUPOBAHHOCTb BIIAJCHUSI CHUCTEMOH 3HAaHUH O E€CTECTBEHHO-HAYYHBIX METOJAX MO3HaHWs — HaOJIIOAEHUH, M3MEPEHUH, MOJICIMPOBAHMUHU,
SKCIEPUMEHTE (PEaIbHOM M MBICJIEHHOM) U YMEHHS HPUMEHSATh STH 3HAHUS;

c(OpPMHUPOBAHHOCTH YMEHHSI IPUMEHATH OCHOBHBIEC OIE€PALUU MBICIUTEIBHOW NESTeIbHOCTH — aHaM3 M CHHTE3, CpaBHEHHE, 000O0IIeHHeE,

CUCTCMATU3alUI0, BBISIBJICHUC MPUIUHHO-CIICACTBCHHBIX CBSI3CH — T U3YyYCHUA CBOICTB BC€IICCTB U XUMHNYCCKUX peaKuHﬁ;
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c(hOpMHUPOBAHHOCTh, YMEHHU: BBIABISATH B3aMMOCBS3b XHMWYECKHX 3HAHWHA C TIOHATHUSAMH U TIPEICTABICHUSMH IOPYTHX E€CTECTBEHHO-HAYYHBIX
MpeaMeToB Ui 00jee OCO3HAHHOTO MOHWMAaHHS CYIIHOCTH MaTepPHajbHOTO CIUHCTBA MHpPA, UCIOIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOW XMMHUH
111 OOBSICHEHHUS M TPOTHO3UPOBAHUS ABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOLLY;

c(hOpMHUPOBAHHOCTH YMEHHUH: MTPOBOANUTH PACUETHI IO XUMHUYECKHM (POpMyITaM 1 ypaBHEHHSIM XUMHUYECKHUX PEAKIHA C NCIIOIB30BaHUEM (DH3HUECKUX
Benn4YrH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACYETHI IO HAXOKACHUIO XUMUIECKON
(hopMyIbI BelecTBa [0 U3BECTHBIM MAaCCOBBIM JIOJISIM XMMHUYECKUX AJIEMEHTOB, POIYKTaM CTOpPaHHUs, INIOTHOCTH T'a3000pa3HBIX BEIICCTB;

c(OpPMHUPOBAaHHOCTb YMEHHI: MPOTHO3UPOBATh, aHAIM3UPOBATh U OLICHWBATh C MO3WIHMN 3KOJIOTMYECKOH 0e30MacHOCTH MOCIEACTBUS OBITOBOW U
MPOM3BOJCTBEHHOH EATEILHOCTH YeJIOBEKa, CBSI3aHHON C TepepabOTKONBEIECTB, UCTIONB30BaTh MOTyUYEHHbIE 3HAHUS [T IPUHATHS TPAMOTHBIX peIICHHUN
npo0JeM B CHUTYalusX, CBSI3aHHBIX C XUMHEH;

cOPMHUPOBAHHOCTb YMEHHH: CaMOCTOSITENbHO TUIAHUPOBATH M TPOBOAUTH XUMHUECKHHA JKCIEPHUMEHT (MOJlyYeHHE M W3yYCHHE CBOMCTB
OpraHUYECKUX BEIIECTB, KAaUECTBEHHBIE PEAKLUU YTIEBOAOPONOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMUX OPraHUYECKUX BEILIECTB, PEIICHHE
SKCICPUMEHTAITBHBIX 3a71a4 10 Paclo3HaBaHUIO OPraHMYECKUX BEUIECTB) C COOIIOACHUEM MTPaBUI O€30MaCHOTO 0OpalIeHNs C BEMIECTBAMU U 1a00paTOPHBIM
obopyznoBaHueM, (HOpMYIHPOBATh IIENb UCCICIOBAHNUS, PEACTABIATh B Pa3IuyHON (hopMe pe3ylbTaThl KCIIEPUMEHTa, aHATU3UPOBATh U OLICHUBATh HX
JIOCTOBEPHOCTS;

c(OpPMHUPOBAHHOCTH YMEHHIA:

COONIOIaTh TpaBHjIa JKOJIOTHUYECKH IIeNIeCO00pa3HOTO IMOBEACHUS B OBITY W TPYAOBOH NEATENBHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBB,
OKpY>Karolllel MPUPOIHON Cpelibl U AOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEHCTBUA Ha JKHMBbIE OPraHU3MBbI ONPEAEIEHHBIX OPTaHNYECKUX BEIECTB, TOHUMas cMbIch nokazarens [1/1K;

AHAJIM3UPOBATH IEIECO00PA3HOCTH MPUMEHEHHUST OPTaHUYECKHUX BEIIECTB B TIPOMBIIINIEHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOIICHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTH YMEHUI: OCYIIECTBIIATh IEICHANIPABICHHBIA TTONCK XUMUUYECKOH MH(DOpMAaIMU B pa3IMIHBIX UCTOYHHKAX (HaydHas U y4eOHO-
Hay4YHasJINTEpaTypa, CPeACTBa MaccoBoil nHpopMarmu, HTepHET U Apyrue), KPUTHUECKHA aHAIIM3UPOBATh XMMHUYECKYI0 MH(OpMAIHIO, repepadaThiBaTh
e€ M UCTOJBH30BATEB COOTBETCTBHUH C TIOCTABJICHHOMN Y4eOHOW 3a1a4eii.

11 KJIACC

IIpeameTHbIe pe3yabTaThl OCBOCHHUS Kypca «O0Mas 1 HeopraHnJIecKass XUMHsD OTPaKAIOT:

c(OPMHUPOBAHHOCTD MPE/CTABICHUI: O MaTEPUATEHOM EMHCTBE MUPA, 3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUH TPUPOJIBI, O MECTE U 3HAUCHHUU
XMMHU B CUCTEME €CTECTBEHHBIX HAYK U e€ poJy B 00eCIIeUeHNUH YCTOWIMBOTO PA3BUTHS, B PEIICHUH TPOOIIeM 3KOJIOTHYECKOM, JHEPreTUISCKOM U MUIIEBOM
0€30MacHOCTH, B Pa3BUTHU MEIUIUHBI, CO3/IaHUH HOBBIX MATEPHAJIOB, HOBBIX HCTOUHHKOB DHEPTHH, B 00OCCIICUCHUH PAIHOHAILHOTO TPUPOIONIOIH30BAHNS,
B (hOPMHUPOBAHUH MHUPOBO33PEHUS U OOIIEH KyJbTYphI UCIOBEKA, & TAKIKE DKOJIOTHUYSCKA 0OOCHOBAHHOIO OTHOIICHUS K CBOEMY 37I0POBBIO U MPHPOTHOMN
cpene;

BJIaJIcHUE CHCTEMON XUMHYCCKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOTIONATAOIINE TOHATHS — XUMHUYECKUI 3IEMEHT, aToM, PO aToMa, U30TOIIbI,
JJIEKTPOHHAsE 000J0YKa aroma, s-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOE W BO30YXKIEHHOE COCTOSIHHS aToMa, TMOpUAM3allis aTOMHBIX OpOWTaliei, WOH,
MOJICKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEICHb OKHCJICHHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas, BOJOPOIHAs),
KpUCTaIMUecKast peréTka, XUMHUYECKas Peakiusi, pacTBOpP, 3JICKTPOIHMTHI, HEITCKTPOIUTHI, dJICKTPOIUTHYCCKAS JMCCOLMAIINS, CTEICHb JHUCCOIMAIHIH,
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BOI[OpOI[HI;Iﬁ moxKasarciib, OKHUCJIIUTCIIb, BOCCTAHOBUTCIIB, TCIJIOBOM 3(1)(1)GKT XUMHYCCKOMN pCaKknun, CKOPOCTb XUMHUYCCKOU pCaKkuun, XUMHYCCKOC
paBHOBECHUC; TCOPHUUN U 3aKOHBI (TCOpI/IH SHGKTpOJIHTH‘IeCKOP'I Juccouualnuvm, HCpHOI[H‘IeCKHfIBaKOH I[I/I MeHI[eJ'ICCBa, 3aKOH COXpPaHCHHA MACChbl BCHICCTB,
3aKOH COXpaHCHHS HW HNPCBpAllICHHUA OSHCEPIruu MNpUu XHUMHUYCCKUX PCAKLUAX, 3aKOH IIOCTOSAHCTBA COCTaBa BEIICCTB, 3aKOH HCﬁCTByIOHIHX MaCC),
3aKOHOMCPHOCTH, CHUMBOJINYCCKUN SA3BIKXUMHUH, MUPOBO33PCHYCCKUEC 3HAHUS, JICIKAIINUEC B OCHOBEC IMOHHMMAaHUA NMPUYIUMHHOCTH U CUCTEMHOCTH XUMUUYCCKUX
SIBJICHI/Ifl; COBPCMCHHBIC MPECACTABJICHUA O CTPOCHHUH BEIIECTBA Ha aTOMHOM, MOHHO-MOJICKYJIAPHOM MW HAJAMOJICKYJISAPHOM YPOBHAX; MPCACTABJICHHUA O
MEXaHU3Max XHMHYCCKUX peaKHHﬁ, TEPMOANHAMUYCCKUX U KMHCTHYCCKHUX 3aKOHOMCEPHOCTAX HUX MPOTCKAHHUA, O XUMMHUYCCKOM PABHOBCCHHU, PACTBOpPAX U
AUCTICPCHBIX CUCTEMAX; (baKTOJ'IOFI/I‘IeCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBEC, NOJYYCHUU H 0€30IMaCHOM HCIIOJIB30BAHUN BasKHEHIIINX HEOPraHn4CCKUX
BCIICCTB B 6I>ITy nu HpaKTH‘leCKOﬁ JCATCIBbHOCTH 4YCJIOBCKA, O6HII/IX HAaY4YHBIX NPUHIUIIAX XUMHUYCCKOI'O ITPOU3BOJACTBA,

C(pOpMHpOBaHHOCTI) YMeHI/II‘/'I: BBIABJIATEL XAPAKTCPHBIC IIPU3HAKU HOHHTI/Iﬁ, YCTaHaBJIMBATh HX B3aMMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIIUC
IOHATHSA IPHU ONTMCAHUUN HECOPraHUYCCKUX BCUICCTB U UX npeBpameHm‘/i;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIMKY JJI COCTaBJICHUS (OPMYJ BCINESCTB M yPAaBHCHHA XMMHUYECKUX PEAKIIHM,
cucremarnueckyro HoMeHknIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTJENIbHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEICNIATh BAJICHTHOCTh U CTCICHb OKHUCICHHS XUMHUYECKHX JJICMCHTOB B COCIMHCHHSX, BUJ XMMHUYCCKOU CBSI3U
(koBayeHTHAs!, HOHHAS, METALTUNYECKAs, BOAOPOIHAS), THII KPUCTAIIMNIECKOM PEIIETKH KOHKPETHOTO BEIIIECTRA;

c(hOpMHUPOBAHHOCTH YMEHUS OOBSICHIATH 3aBHCUMOCTb CBOMCTB BEIIECTB OT BHJIa XUMUYECKON CBS3H W THUITA KPUCTAIUTMYECKON PEIIETKH, OOMEHHBIH 1
JIOHOPHO-aKIICTITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBS3H;

c(hOpPMHUPOBAHHOCTh YMEHUH: KiIacCU(UIIUPOBATh: HEOPTaHUYECKHE BEIISCTBA IO MX COCTABY, XUMHUYCCKHE PEAKIIMH IO Pa3IMYHBIM MpPU3HAKAM
(unciy U cocTaBy pearupyloniuxX BeIIeCTB, TEIIOBOMY 3((exTy peaknuu, U3MEHEHHIO CTEleHEH OKHCIEHHS 3JEMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTajau3aTopa U JIPYyTHe); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPHH JUIA KIACCH(PHUKAIIMHA N3y9aeMbIX BEIIECTB M XUMUYECKHIX PEaKIni;

c(hOpMUPOBAHHOCTh YMEHHUSI PacCKpBIBaTh CMBICH mepuoamdeckoro 3akoHa J[. M. MeHneneeBa W JEeMOHCTPHUPOBATH €r0 CHCTEMATH3WPYIOIIYIO,
O0BSICHUTETHHYION IPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHIA: XapaKTEePHU30BaTh JEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOrO—YETBEPTOTO IMEPHOIOB
[Tepuonuueckoit cuctemsl .M. MenaeneeBa, HCHOIb3YsI MOHITHUS
«IHEPreTHYECKHE YPOBHU», «IHEPreTUYECKHE IMOMYPOBHH», «S-, P-, (-aTOMHbIC OpOUTAIN», OCHOBHOE U BO30YXIEHHOE SHEPreTHYECKHE COCTOSIHUS
aTOMay; OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COSIMHEHUH 10 reproAam u rpymmam [lepuoamueckoit cucremsr .
W. MenneneeBa, BaIeHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSAMX DJIIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh, YMEHHU: XapaKTepH30BaTh (OMHCHIBATH) OOINME XHUMHYECKHE CBOMCTBAa BEIIECTB PA3IMYHBIX KJIACCOB, TOITBEPKIATh
CYILIECTBOBAHHUE F€HETUUECKON CBSI3U MEXAY HEOPraHMUECKUMU BEIIECTBAMU C IIOMOIIBIO0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUi;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIIHUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEIACTBOM COCTABIEHHUS JJIEKTPOHHOTO
OayaHCca 3TUX peaklWi; peakifii HOHHOTO OOMEHa IMyTEM COCTaBICHHS WX IMOJHBIX M COKPANIEHHBIX MOHHBIX YpaBHEHWH; peakiuid THUAPOIN3a; PeaKIui
KOMIUTIEKCO0Opa3oBanus (Ha IpUMepe THIPOKCOKOMITIICKCOB IUHKA W AJTFOMHHUA );

c(OPMHUPOBAHHOCTH YMEHHS OOBSICHSATH 3aKOHOMEPHOCTH TMPOTEKAHHUS XUMUYECKUX PEAKIUH ¢ YIETOM UX JHEPTEeTHIECKUX XapaKTEPUCTHK, XapaKTep
HU3MEHEHUS! CKOPOCTU XUMHUYECKOH peakLUWd B 3aBUCHMOCTH OT DPa3IMYHBIX (aKTOPOB, a TAKKE XapakTep CMEIIEHUs XHMHYECKOrO PaBHOBECHS IIOX
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BIIMSIHUEM BHEIIHUX Bo3aevcTBuil (mpuuiun Jle IllaTtense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUCCKUE PEAKIUH, JISKAIINE B OCHOBE TIPOMBIIUICHHOTO MOMYYCHUSI CEPHOM KUCIIOTHI, aMMHAaKa,
o0IIIMe HAyYHbIC MPUHIUIBI XUMUYECKUX MPOU3BOJICTB; 11eTIECO00PA3HOCTh MPUMEHEHHS HEOPTaHUUECKUX BEIIECTB B MPOMBIIIIIEHHOCTH H B OBITY C TOYKH
3pEHHSI COOTHOIICHHUS PUCK-TIOJTH3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUI O METOJaX HAayYyHOTO MO3HAHUS SBICHHUN MPUPOJLI — HAOIIOJCHUE, U3MEPCHHE, MOJICITHPOBAHUE,
SKCTIEPUMEHT (peasbHBIA U MBICIICHHBIH), UCITONB3yEeMBIX B €CTECTBEHHBIX HAYKaX,YMEHUS IPUMEHSTh 3TH 3HAHHS MPH SKCTICPUMEHTAIILHOM HCCIIEeI0BaHUN
BEIIIECTB H JJIs1 OOBSCHCHUS! XUMHUYECKUX SIBICHHM, HMEIOIINX MECTO B MIPUPOJIEC, IPAKTHUECKOMN JIESITETHPHOCTH YEJIOBEKA U B TIOBCETHEBHOM KHU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISBISATh B3aMMOCBS3b XUMHUYCCKUX 3HAHWH C TOHATHSAMHU W TPEACTABICHUSIMH APYTUX ECTECTBCHHO-HAYYHBIX
MPEIMETOB I 00JIee OCO3HAHHOTO MOHUMAaHUS MaTePUAILHOTO SIUHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI TPOBOJAUTH PACUEThI: C HCIIOJIL30BAHUEM IMOHATUH «MaccoBas JIOJIA BEIIECTBA B PACTBOPE» U «MOJISpHAs
KOHIICHTPAIVs», MACcChl BEIIECTBA WIH 00bEMa Ta3a MO W3BECTHOMY KOJHYECTBY BEIMIECTBA, MAacCe HIH OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMU
BEIIIECTB; TEIIOBOTO 3 (eKTa peakiny; 3HAYCHHsT BOJOPOJTHOTO MOKA3aTelsi paCTBOPOB KHCJIOT U IIEJIOUCH ¢ U3BECTHOW CTEMCHBIO JHCCOIMAINH; MacChl
(00BEMa, KOMUYECTBAa BEIIECTBA) MPOMYKTAa PEaKIUH, SCIH OJHO W3 WCXOJMHBIX BEIISCTB JAHO B BHJE PAcTBOpa C OMPENEIEHHON MaccOBOW onei
PacTBOPEHHOTO BENIECTBA WM JTaHO B U30BITKE (MMEET MPUMECH); JIOJH BBIX0J1a MPOJYKTA PEAKIMK; 00bEMHBIX OTHOIICHHA Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUIAHHUPOBATh W IMPOBOJUTH XMMUYCCKUH 3KCIEPUMEHT (MPOBEICHUE pPEaKlMii HMOHHOTO OOMeEHa,
MOJATBEPXKJCHUE KAavueCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIISCTB, OINMPEICIICHUE CPElibl PAaCTBOPOB BEIIECTB C IMOMOIIbI0 WHIAMKATOPOB, H3yUCHUE
BIIUSTHYSI pa3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHYCCKOW DPEaKIMU, PEIICHUE SKCIEPHMMEHTAIBHBIX 3aja4 Mo TemMaMm «Mertamwisly u «HemeTtamisy) ¢
COOJIFO/ICHHEM TIPaBUII 0€30IIaCHOTO OOpAICHUs C BEIIECTBAMU U J1a00paTOPHBIM 000py0BaHHEeM, (POPMYITHMPOBATh 1IE)Ib UCCICAOBAHUS, MTPEICTARIATh B
pasnu4HoOM (hopMe pe3yNnbTaThl SKCIIEPUMEHTA, aHATTM3UPOBAThH M OLICHUBATH MX JIOCTOBEPHOCT;

c(OPMHUPOBAHHOCTH YMEHHIA: COONIO/IATh MIPaBUIIa MOJIb30BAHMS XUMHYECKOHUTIOCYI0H 1 TabopaTOpHBIM 000pYA0BaHUEM, OOpAIIEHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJTHEHUIO Ja00OPATOPHBIX XUMHUYECKUX OMBITOB, SKOJOTHUECKH IeNIECO00Pa3HOTO TIOBEICHUS B OBITY M TPYOBOI
JEATEIBHOCTH B LENSIX COXPAHEHUS! CBOETO 370POBBS, OKPYXKAKOUIEH MPUPOJHON Cpelbl U JOCTHXEHUS €€ YCTOMYMBOIO pa3BUTHsL, OCO3HABATH ONACHOCTH
TOKCHYECKOT0 JICWCTBUS Ha KUBBIE OPIraHU3MBI OMPEIEIEHHBIX HEOPTaHMUECKHX BEIECTB, MOHUMast cMbIc nokaszarens [1J1K;

c(OPMHUPOBAHHOCTD YMEHHIA: OCYIIECTBIATh IeJICHANPABICHHBIH MOUCK XUMUYECKOW MH(OpMAIMK B Pa3IMYHBIX UCTOYHHMKAX (HAy4dHas M y4eOHO-
Hay4Has TUTEpaTypa, cpeicTBa MaccoBoi mMHpopMarmu, MHTEpHET U ApyrHue), KpUTHYECKH aHaIH3MPOBaTh XUMHUYECKYI0 MHpOpMaImio, nepepadaThiBaTh
e€ 1 UCII0NIb30BaTh B COOTBETCTBUHU C IIOCTABICHHOW y4eOHOMU 3amayei.

TEMATHYECKOE IIVTAHUPOBAHUE10 KJIACC

KonnuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3ae/ioB U TeM (mposbIe)
n/n NMPOrpaMMmsl Beero KoHnTposabHbie IIpakTH4yeckue 06pa3oBaTebHbIC
padoThI padoTsI pecypesl
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Paznen 1. TeopeTuyeckue 0CHOBBI OPraHMYeCKOl XUMHUH

IIpenmet oprannyeckon xumuu. Teopust

1.1 CTPOCHUS OPTraHUYECKUX CoeAMHEHNH A. M. 8
Bytneposa
HUroro no pazneny 8
Pa3nen 2. YriaeBoaopoasl
51 [IpenenbHbBIE YrIeBOAOPOIBI — aJKaHEI, 5
' UKJIOATIKAHBI
59 HemnpenenbHbie yraeBoAOpOIbI: aJIKEHBI, 14
AJIKaICHBI, AIKUHBI
2.3 ApoMaTudeckue yrieBoJ0pOIbI (apeHbl) 8
24 [IpupoHbIC HCTOYHHUKH YTIIEBOJOPOAOB H X 4
nepepaboTka
2.5 ["anoreHnpoN3BOIHBIE YTIICBOIOPOIOB 4
Hroro o pazneny 35
Paznen 3. Kucinoponcoaep:kauiyue opranudeckmne coexnHeHust
3.1 Cruptel. @eHon 11
39 KapOoHnbHbIE COeTUHEHUS: ATbACTUIBI U 21
' keToHbl. KapOoHOBBIC KHCTOTHI. CIIOMXKHbBIC
a¢upsl. XKupsl
3.3 VrneBoabl 9
Hroro no pazaeny 41
Pa3nen 4. AzoTcoaepakaliye OpraHu4ecKne coeTMHeHHS
4.1 Amunbl. AMUHOKUCHOTHL. benku 12
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Hroro no pazneny

12

Pa3nen 5. BoicokomoliekyJIsipHble coeqUHEHUS

51 BricoxoMoneKysipHbIe COSAMHEHNS 6 1
Hroro mo paznemy 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
KoumuecTBO yacos DJleKTPOHHbIE
N /i HaumeHoBaHue pa3aesioB U TeM (uudposbie)
s NMPOrpaMMel Beero KonTtpoibHbie IIpakTH4eckue 06pazoBaTeNbLHbIe
padoThbl padoThbl pecypesi
Pa3nen 1. TeopeTu4yeckue 0CHOBBI XUMHHU
Crpoenne aroma. [lepnogudeckuii 3akoHI
11 Ilepuoanueckas cucreMa XUMHYECKUX 9
anemeHToB JI. 1. MeHeneera
19 Crpoenue BemectBa. MHOrooopasue 11 1
BEILIECTB
1.3 XUMHUUECKHE PeaKIIUH 19 1 3
Hroro mo pazneny 39
Paznen 2. Heopranuyeckas XxumMusi
2.1 Hewmeranist 31 1
2.2 Meramist 23 1
Hroro no pazneny 54
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Paszgen 3. XumMus ¥ :KM3Hb

MeTtonp! TO3HAHUS B XUMUH. XUMUS U

3.1 9
KH3Hb
HUroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

MNOYPOYHOE IINTAHUPOBAHUME10

KJIACC
KoJsimyecTBo yacos DJIeKTPOHHBbIE
.N'e Tema ypoka unpporsre
n/n Beero KonTpoabhbie IIpakTHyeckue oGpazoBaTeabH
padoThI padoThI blepecypebl
IIpenmer u 3HaUEHHE OPraHUYECKON XUMHUU,
1 MpeaCcTaBIeHUEe O MHOT000pa3nu 1
OPTaHMYECKUX COCTUHEHUH
DIEeKTPOHHOE CTPOSHUE aTOMa yTiiepo/ia (OCHOBHOE U
2 . 1
BO30YXAEHHOE COCTOSHUS). BaseHTHBIE BO3MOKHOCTH aTomMa
yriepona
XuMuueckasi CBSI3b B OpTraHUYCCKUX COCIUHCHUAX.
3 MexaHnu3Mbl 00pa30BaHUSIKOBAJICHTHOM CBSI3H, CITIOCOOBI 1
paspbiBa cBs3el
4 Teopus cTpoeHnst OPraHNIeCKUXCOSTUHEHNN A. 1

M. Bytneposa
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Buner nzomepun: cTpyKTypHast, TPOCTPaHCTBEHHAS.
OneKTpoHHbBIE 3PPEKTHI B MOJICKYIaX OPraHuIeCKUX

5
COETMHEHUN
[IpencraBienue o knaccuUKaMK U CUCTEMaTHYeCKas
6
nomenknarypa (IUPAC)oprannyeckux BEIecTs
7 Knaccudukanms peakuuii B OpraHnuecKORXUMHUH
8 CucremaTu3anus 1 00001ICHNE 3HAHUIA TTOTEME
AJIKaHBI: TOMOJIOTHYECKHH psn, obmas ¢opmyda,
9 HOMEHKJIaTypa M M30MepHs,  JJIEKTPOHHOE W
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYT
10 Du3NYECKHe U XUMUYECKHUE CBOMCTBAaaIKaHOB
HaxoxneHue ankaHoB B IPUPO/IE.
11
Crioco0b! OMy4YeHHs ¥ IPUMEHEHNEATKaHOB
Huknoankansl: obmas Gopmysa, HOMEHKIIATYpa U H30MEpHS,
12 0COOCHHOCTH CTPOCHHS M XUMHUYECKUX CBOMCTB, CIIOCOOBI

TIOJIYy4YCHUA U IPUMCHCHHUEC
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13

Pewienre pacu€THBIX 3a/1a4 HA ONPEAEICHUE MOJIEKYIISIPHOM
(hopMyITBI OPTraHIYECKOTO BEUIECTBA IT0 MACCOBBIM JIOJISM
aTOMOB 3JIEMEHTOB, BXOJSIINX B erococTaB. CHCTeMaTH3aIus
1 00001IIeH e

3HAHUM 110 TeMe

14

AJTKEHBI: TOMOJIOTUYECKH psijt, o01as Gopmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE HIIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.

CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS

AIIKEHOB

15

dusnyecke 1 XUMHYECKHE CBOMCTBAAIKEHOB.

IIpaBuno MapkoBHHUKOBA

16

CriocoObI TOJTy4eHUs 1 TIPUMEHEHHEATKEHOB

17

[Ipaktnueckas padora Ne 1 o reme "Ilonydenue
3THUJICHA U U3yUYECHUE €TO
CBOMCTB"

18

Pemenne pacu€THbIX 3a/1a4 HA ONIPEACIICHUE

MOJIEKYJISIPHON (hOpMYIIBIOPraHMYECKOTO BELIeCTBA

19

AJIKaJMeHbI: COPSKEHHBIC,
M30JIMPOBAaHHbBIE, KyMyIupoBaHHbIE. OCOOCHHOCTH
AJNIEKTPOHHOTO CTPOSHUS

20

XUMHUYECKUE CBONCTBA CONPSKEHHBIXTUEHOB

26



CrocoObl IMOJIYUYCHU U MPUMCHCHUCAIKAAUCHOB

21
AJIKWHBI: TOMOJIOTHYECKHHN psifl, 00mas ¢popmyia,

99 HOMEHKJIaTypa, 3JIEKTPOHHOE UIIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYIL,
(hm3uIecKue CBOMCTBA

23 XuUMHYECKHE CBOMCTBA AIKMHOB

24 KauecTBeHHBIE peakiiuy Ha TPOWHYIO CBSI3b

o5 CrniocoObl TOTy4eHUs 1 IPUMEHEHHEATKIHOB

26 Pemenne 3ana4: pac4€Thl 10 YpaBHEHUIOXUMHUUYECKON
peakun

97 CucremaTu3anus 1 00001ICHNE 3HAHUIA TTOTEMe

28 ApeHBI: TOMOJIOTHYECKUH psifl, oOmas
(dopmyna, HOMEHKJIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKY OEH30I1a U TOIyoJIa,
uX pU3NUECKUE
CBOICTBa

29 XHUMHMYECKUE CBOWCTBA aPEHOB: PEAKLIMN3AMEILECHUS
XUMHYECKHE CBOWCTBA apEHOB: PEaKIIMUIIPUCOEANHEHN,

30
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTBCTHPOIIA
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Pemenue pacu€THbIX 3a1a4 Ha ONpEIETICHNE

32 .
MOJIEKYJISIPHOH (DOpMYIBIOPraHMYECKOTO BELIECTBA
33 CrniocoObl MOJTy4eHUs 1 TIPUMEHEHHEapEHOB
34 I'enernyeckast cBsI3b MEXKIY pa3TUUHBIMUKIACCAMU
yTIEBOJOPOIOB
Pacuérel no ypaBHEHHUSIM XUMUYECKUX PEAKLUIL.
35 CuctemaTtu3zauus 1 06001IeHHnEe
3HaHUM 110 TEME
36 [Tpupoxanstii ra3. [lomyTHeie HETIHBICTA3EI
37 KaMmeHHBI yroib U MPOAYKTHI eronepepadoTKH
38 Hedtb u ciocobwr e€ nepepadorku. [Ipumenenne
MPOJYKTOB NiepepaboTkrHePTH
39 I'enernyeckast cBsI3b MEXKIY pa3TUIHBIMUKIACCAMU
YII€BOAOPOIOB
["amoreHoNpON3BOAHBIE YTIIEBOIOPOIOB:AIEKTPOHHOE
40 CTPOEHHE; PeaKIIUN
3aMeIIeHHs TaloreHa
JeiicTBre menoyeil Ha rajJoreHnpou3BOIHBIE.
41

B3aI/IMO,I[eﬁCTBHCHHFaﬂOFeHaHKaHOB C MaromemM u IMHKOM

28



CucremaTtu3anysi 1 00001ICHIE 3HAHUI TOPa3IeITy

42
"Yrieromopoasr"

43 KontponbsHas pabora mmo Teme" YTiaeBogopo b
[IpenenvHbIE OHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUI

a4 psin, obmmas popmyra,cTpoeHIEe MOJIEKYIT, U30Mepus,
HOMEHKJIaTypa, KiIacCU(UKAIHS,
(hm3uIecKue cBOMCTBA

45 XuMHUeCcKUE CBOMCTBA NPEAEIbHBIXOJHOATOMHBIX
CIIUPTOB

46 CrniocoObI OTy4eHHsI 1 TPUMEHEHHEOTHOATOMHBIX
CIIUPTOB

47 [IpocTeie a¢upbl: HOMEHKIIATYpa U U30MEPHS,
0COOCHHOCTH (DM3UYCCKUX MXUMUUYESCKUX CBONCTB
MHOr0aToOMHBIE CITUPTHI: STHUJICHTJIUKOJIb UTIUIIEPHH, KX

48 (hm3nUecKre 1 XUMHYECKUE
CBOICTBa

49 CriocoObl OTy4EHUs! U IPUMEHEHHE
MHOTOQTOMHBIX CITUPTOB

50 ®DeHo: CTpOEHUE MOJIEKYIIbI, (PU3NUECKUECBOICTBA.
Tokcu4yHOCTB eHona

51 Xumuyeckue cBOHCTBa (heHoma

52 CrniocoObl noJTy4eHus 1 IpuMeHeHnedeHoma

29



[Ipaktuueckas padota Ne 2. Pemenne

53
SKCIEPUMEHTAIBHBIX 337a4 1o Teme "CrupThl U
dhenomsr"

54 Cucremaru3anus 1 00001IeHNEe 3HAHUI TOTEME
AJBIETHIIBI ¥ KETOHBI: DJIEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOM TPYIIIBI; TOMOJIOTUYECKHE PSIJIbI, 001
hopmyua,
M30MepHUs 1 HOMEHKIIATypa

56 AJbIETHIBI U KETOHBI: (PU3NICCKHECBONCTRA;
peaKkny MPUCOSAMHEHHUS

57 Peakiiuu oKuCIEHMS ¥ Ka4eCTBEHHBIEPEAKIINN
aJbJIETHIOB U KETOHOB

58 Crioco0bI OYYCHHS aJTbJICTHIOB HKETOHOB
OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIEKUCIIOTHI,

59 0COOEHHOCTH CTPOCHUSA UX
MOJIEKYT

60 Nzomepus n HOMEHKIaTypa KapOOHOBBIXKHCIIOT, UX
(hm3nyeckue CBONCTBA

61 XUMHUYECKUE CBOMCTBA MPEICIbHBIXOJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT
Oco0eHHOCTH CBOWCTB MypaBbHUHOM KHCIIOTHI.

62

MHoroo0pasue kapOOHOBBIX

KHCJIOT
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OCc0OEHHOCTH CBOMCTRB: HEMPEISTHHBIX HAPOMaTHICCKUX
KapOOHOBBIX, THKApPOOHOBEIX, THAPOKCUKAPOOHOBBIX

63 kucnot. [IpeacraBurenn BeICIINX
KapOOHOBBIX KHUCIIOT
64 [lonsiTHE O IPON3BOIHBIX KAPOOHOBBIXKHCIIOT
65 CrniocoObI OTy4eHMsI U TPUMEHEHHEKapOOHOBBIX
KHCIIOT
56 CrnoxHbIe 23(UPBI: TOMOJIOTUYECKHUH psit,001as popMmya,
HU30MEpHsI U HOMEHKJIaTypa
67 dusnveckre 1 XUMUYECKHE CBOMCTBaY(hHUPOB
Pemenue pacu€THbIX 3a1a4: IO YPaBHEHHUIOXUMUYECKOM
68 peaxiuu, Ha ONpeAeIeHUEe MOJIEKYIISIPHON (OPMYIIbI
OpPraHUYEeCKOTO
BEIIECTBA
[IpakTuueckas padora Ne 3. Penienue skcriepruMeHTaIbHBIX
69
3aga4 o treme "KapOoHoBbie kucnotel. CinoxxHbie 3¢HUps"
70 XKupsr: ctpoenue, GU3NUECKIE U XUMHYECKHE
CBOHCTBa (TUAPOIN3)
71 Oco0GeHHOCTH CBONCTB KUPOB, COAEPKAIINX OCTATKH

HCMPEACIBbHBIX

JKUPHBIX KUCJIOT. JKHUpBI B IpUpPOJE
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MpbuTa Kak COJM BBICIIHX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
nerictBue. [IoHATHE OCHHTETUUECKUX MOIOIIUX CPENICTBaX

72
(CMC)
I'enernueckas CBS3b YTIIEBOJIOPOIOB u
73
KHCIIOPOJICOJEPKAIINX OPraHNUECKUXBEIIECTB
74 Pacuérel 10 ypaBHEHUSAM XUMUYECKUXPEAKIIMN
75 CucremaTtu3auus u 060011IeHUE 3HAHUM TTOTEME
OOm1ast XapaKTepUCTHKA YIIIEBOIOB U
76 KJaccu(uKaIus yriieBo10B (MOHO-, AH- HITOTUCAXAPHUIIBI)
77 MoHocaxapupl: QU3HYeCcKHe CBOMCTBAa HHAXOXKICHUE B
pHupoe
78 IIpuMeHeHue TIIoKO03bl, €€ 3HaYEHUE B
KHU3HEAEATEIBHOCTH OpraHu3Ma
Jucaxapuasl: caxapo3a, MaJIbT03a HJIAKTO3a.
9 HaxoxneHue B npupone u
MIPUMEHEHHUE UCaXapuI0B
[Monurcaxapuibl: CTpOSHHE MAaKPOMOJIEKYIL,GU3UIECKUE U
80 .
XUMHUYECKHE CBOWCTBA, IPUMEHEHNE
81 [lonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX
82 Pemenne pacueTHbIX 33/1a4 Ha OINIpeIEICHNE 10N

BBIXO/Ia MPOJIYKTa
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pCaKkuun OT TCOPETUYCCKU BO3MOKHOT'O

CucremaTtu3anysi 1 00001ICHIE 3HAHUI TOPa3IeITy

83
Y Kontponbnas padota no Teme "Kucnopoacoaepxkarne
OpraHUYeCKUECOeTUHECHUS"
AMuHBL: KaccuuKanysi, CTpOCHUE MOJIEKYJI, 00IIas
85
(dbopmya, u3oMepus, HOMEHKIIAaTypa U Gpu3ndeckue
CBOICTBa
86 XuMHuyeckue CBOCTBa an(aTHIeCKHXaMIHOB
87 Annnun: CTPOCHUEC aHUJINHA, OCO6€HHOCTI/IXI/IMI/I‘-I€CKI/IX
CBONCTB aHUJIMHA
88 CrniocoObI OTy4eHMsI U TPUMEHEHHeANn(PaTHUECKIX
aMHMHOB
AMHMHOKHUCIIOTBI: HOMEHKJIaTypa M H30MEpHs,
89 ¢usnyeckue cBoicTBa. OTACIbHBIC TPEACTABUTEIH
a_
AMHHOKHCIIOT
XUMHYECKHE CBOWCTBA aMUHOKHCIIOT, MXONOJIOTHUECKOe
90 3HAaYeHUE AMHUHOKHUCIIOT.
CuHTEe3 ¥ THAPOJIN3 TIETITH]IOB
91 benku kak npupoAHbIE TOIUMEPHI;CTPYKTYPBI
OenKoB
92 XWMHYECKHE CBOICTBA OETIKOB
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93

A3oTcozepKalne reTepolUKINIEeCKUe COCTUHEHUSI.
HykenHoBBIC KUCIOTHI: COCTaB, CTPOSHUE U
OmoJtoTHYecKas poiib

94

[Ipaxtrueckas padora Ne 4. Permernue
AKCIIEpUMEHTAIBHBIX 337ad 110 TeMe " A30Tcoaep Kariue
OpPraHUYECCKHUEC

coeMHEeHUS"

95

[IpakTiaeckas padora Ne 5. Pemenne
SKCIEpPUMEHTAIbHBIX 33124 1o Teme "Pacno3naBanue
OpraHu4YeCKux

coequHenuit”

96

KonTponbHas pabora mo Teme

" A30TcojeprKaIIiue OpraHuaecKuecoeIMHeHus "

97

OCHOBHBIEC OHATHS XUMHH BBICOKOMOJICKYJISIPHBIX
COC,Z[I/IHQHHﬁ 1 MCTOJbI UX CUHTEC3a —IIOJIMMCpU3alus 1
TOJIMKOHACHCAIIA

98

[Tnactmaccel. YTunuzanus u nepepaboTKariacTHKa

99

OnacToMephl: HaTypalbHbI CHHTETUYECKUE
Kayuyku. Pe3nna

100

Bonoxkna: HaTypaJbHbIC, HCKYCCTBCHHBIC,

CHHTCTHUYCCKUC. HOJII/IMepLI CIICIaJIbHOI'OHA3HAYCHUA
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[Ipaxtrueckast padota Ne 6. Permenue

101 OKCIICPpUMEHTAJIBHBIX 3a/la4 110 TEME 1

"Pacrmo3HaBaHue II1aCTMAcC U BOJIOKOH"

O6001enne u cucTeMaTH3alys U3y4YeHHOTO MaTepHraia

102 " " 1
10 TEMEC BI)ICOKOMOHGKyJ'IHpHLIC COCINMHCHUA

OBILIEE KOJIMYECTBO YACOB ITOITPOI'PAMME 102

11 KJIACC

KoaunuecTBo 4acoB

Ne

Tema ypoka
/i yp Beero KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

AtoM. CocTaB aTOMHBIX A1iep. XUMUYECKUN
yneMeHT. M30Tombl

CTpOCHI/Ie OJICKTPOHHBIX 000J104eK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccudukanmst XuMHU4eCKHX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenne 371eKTPOHOB MO AaTOMHBIM
opOuTamsIM

DJEeKTPOHHBIE KOHPHUTYpAIMA aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSIHUHU
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DJEeKTPOHHBIE KOH(PUTYPALIUU HOHOB.
DNEKTPOOTPULIATEIIEHOCTD

[lepuoanueckuii 3akon u [lepronuueckas
CHCTEMa XUMHYCCKHUX 3j1eMeHTOB J[. 1.
MeneneeBa, CBA3b C COBPEMEHHOM TEOpUeEH
CTPOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOKHBIX BEIIECTB I10 TPyMnaM 1
epuoIam

Cucremaruzanusa 1 o000IeHIE 3HAHUH T10

TEMC

10

Bunbl xumudeckoit cBsizu. MexaHU3MBbI
00pa3oBaHus KOBAJCHTHOM CBSI3H.
Bonoponnas cBA3b. MexxMoneKynspHbIe
B3aNMOJICHCTBHSA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b DJIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

IIpencraBieHus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

13

BemectBa MOnEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUS. THIIbI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIL[ECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne 0 KOJUIOMIHBIX PACTBOPAX
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15

VcTuHHBIE pacTBOPHI: HACBHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

Crioco0bI BeIpaXKEHUSI KOHIICHTPALUT
pacTBOpPOB

17

Penrenue 3a1a4 ¢ HCOIB30BAaHUEM ITOHSITHUI
""MaccoBast J0J1s1 paCTBOPEHHOTO BeliecTna',
"MoOJIsipHasi KOHLEHTparus'"

18

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB

19

Cucremarusanus u 0000LIEHrE 3HAHUN 110
TEME

20

Kontponbnas pabota no remam "CtpoeHue
aroMma. [lepronnyeckuii 3aK0H U
[Teproauyueckasi cucTeMa XUMHYECKUX
anemenToB [[. 1. Menneneesa", "Ctpoenue
BelecTBa. MHOTO0oOpasue BemecTB"

21

Knaccugukaius XuMHUecKuX peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS DHEPTUH IIPH
XUMHYECKHUX PEAKIUAX

22

TenoBbie 5P PEKTH XUMHUUECKUX PEAKIIUH.
TepMoxumHuueckrue ypaBHEHUS

23

Breramcnenns nmo YPaBHCHHUAM XHUMHUYCCKHUX
pCaKHI/II\/’I U TCPMOXHUMUYCCKHUM YPAaBHCHHUAM
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24

CKOpOoCTb XMMHUYECKOH peaklnH, e€
3aBHCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u xatanusatopbl

25

I'omorenHsIe 1 TCTECPOTrCHHEBIC pCaKIIUH

26

[TpakTrueckas padora Ne 1 mo Teme
"BausiHue pa3iuuHbIX (PaKTOPOB HA
CKOpPOCTbh XUMHUYECKOW peakuu"

27

OO6patumMbie 1 HEOOPATUMBIE PEAKITHH.
XUMHUYECKOE PaBHOBECHE

28

[TpakTrueckas pabota Ne 2 o Teme
"BiusiHre pa3mUYHbIX (GaKTOPOB Ha
MOJIO’KEHHUE XUMUYECKOTO paBHOBeCHS "

29

DnekTponuTrdeckas auccounanusi. CuiabHbIe
U ciadbie AeKTponuThl. CTeneHb

AUCCOoHaln

30

Honnoe npousseaenue Boabl. Cpena BOIHBIX
pactBopoB. Bogopoausiii mokaszarens (pH)
pacTBopa

31

I'maponus cosneii. Peakuuu, nporekaronme B
pacTBOpPAX JIEKTPOIUTOB

32

[IpakTuueckas padora Ne 3 o Teme
"XUMHUYECKHE PeaKIMU B PacTBOpax
IIEKTPOJIUTOB"

33

OKHUCITUTENFHO-BOCCTAHOBUTEIILHEIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTAHOBUTEIH

38



MeTto/1 351IEKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

34
OajnaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB
BCIICCTB

36 Pemenue 3amay pa3aMvaHBIX TUIIOB

37 Pemenue 3a1au pa3nuyHbIX TUIIOB

38 CucreMaru3anus 1 0000IIcHNE 3HAHUM 10
TeMe "XuMuueckue peakiuu'

39 KonTposabHas padora no teme "Xumuueckue
peakiuu"

[Tonoxxenne HemeramioB B [lepuoauueckoit

40 CHCTeME XUMHUYeCKuX dmemMeHToB [1. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUS HX
aToMoB. DPU3HNUECKHE CBOMCTBA HEMETAIOB

a1 AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpO/Jia, cepbl, hocdopa u yrieposaa)

42 Bonopon: nonyuenue, pusndeckue u
XHMHYECKHE CBOMCTBA. | Mapuibl
["anmoreHsl: HaX0X/IEHUE B IPUPOJE, CIIOCOOBI

43 MOJIy4eHUs, PU3NUYECKUE U XUMUUECKHE
CBOMCTBaA
I"anorenoBonopoasl. Baxxnenmme

44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS
rajoreHoB
JlabopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 noJyiyueHus rajgoreHos. [Ipumenenue

TraJIOTEHOB U UX COSIMHEHUM
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[IpakTuyeckas padora Ne 4. Pemenue

46 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"T"asiorensr”
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
du3nveckre U XuMuieckue cBorucTa. O30H.
[TpumeHneHue KucIoOpoia U 030Ha

48 OKcCHUJIbI U IEPOKCUIBI

49 Pemenue 3a1ayu pa3anvHBIX THIIOB
Cepa: HaxXOKJI€HUE B IIPUPOJIE, CIIOCOOBI

50 nosyueHusi, PU3ndeckue u XUuMUYECKUe
CBOMCTBA

51 CepoBoaopoi, Cynb(uabt

59 Kucnopoconep:xaiiie coeIMHEHUs CEPBI.
OCo0eHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHUs"
A3OT: HaX0XJIEHHE B IPUPO/JIE, CITOCOOBI

94 NOJy4YeHus, PU3NUECKUEe U XUMUYECKUe
cBOIcTBa. AMMUAK, HUTPU/IBI

55 Kucnopozacoaep:xariye coelnHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [Ipumenenue a3ota v €ro COETUHEHUH.

A3oTHBIE y10OpeHHs
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®Dochop: Hax0kKACHUE B IPUPOJIE, CIIOCOOBI

57 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
cBoricTBa. Dochuas u hochun

58 Oxkcunst hocdopa, pochopconepxarue
kucinoTsl. Comu pochopHOit KUCTOTHI

59 [Tpumenenue pochopa u ero CoeTMHEHUH.
®dochopHbIe y1oOpeHust
[TpakTuueckas pabota Ne 6. Penienue

60 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe "A30T U
docdop u ux coenuneHus"
Yriepoa: HaXOXKJICHUE B IPUPO/IE,

61 AIIOTPOIHBIE MOTUBHUKAINH; (PUZNIECKHE U
XUMHWYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcup yrinepona(Il), oxcun yrinepona(IV),
yroJjibHast KUCJI0Ta U €€ CoNu

63 Pemenue 3a1a4 pa3nuyHBIX THITOB
KpemHuii: HaxoxaeHue B MpUpo/Ie, CIoCcOoObI

64 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuus(IV), kpemHueBas Kuciora,
CHITUKATBI

66 [IpumeHeHre KpeMHHUS U €r0 COeTUHEHUH.
CrexJ10, €ro noyryuyeHue, BUAbI CTEKIa

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB

68 Cucremaru3zanus 1 00001IeHIe 3HAaHUH 110
teme "Hemeransr"

69 KonTponbras padora o reme "Hemeramibr"
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70

AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEKIIHsI OIIMO0K

71

[Tonoxxenue metaiioB B Ilepuoanyeckoit
CHCTEME XUMHYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04YCK aTOMOB MCTAJIJIOB

72

OO6mue ¢puznyecKkre CBOMCTBA METAJLIOB.
[TpuMeHeHHEe METAITIOB B OBITY U TEXHUKE

73

CIuraBel METaJIOB. KOppOSI/IS{ MCTaJ1JI0B

74

Pemenue 3amau Pa3JINYHbIX THUIIOB

75

DNEKTPOXUMHUUECKUM Psii HAPSKEHU N
MeTasuioB. O61IMe crocoObl MOTyYeHHS
METAJIJIOB

76

O6mas xapaktepuctuka metamion |A-
rpymsl lleproanyeckoi cucteMbl
XAMHYECKHUX 3JIEMEHTOB. HaTpuii u kanui:
noJjiyueHue, pU3nYeckue 1 XuMHU4eCcKHe
CBOICTBAa, TPUMEHEHUE MTPOCTHIX BEIIECTB U
UX COeTUHECHUI

77

OO6mas xapaktepuctuka metayioB [1A-
rpynnsl [lepuoarnueckoit cucteMsl

XUMHUYECKHUX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOTy4YeHue, GU3NIeCKue 1
XHMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEMIECTB U UX COEAUHEHUI

78

JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUs
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79

AJNIOMHMHUI: TIOJTydeHHEe, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCUA ATFOMHUHUS,
THPOKCOKOMIUIEKCHI aJTFOMUHUS, MX
pUMEHEHHE

81

Pemenne 3aZla4 Pa3/IMYHbIX TUIIOB

82

[TpakTuueckas pabota Ne 7. Pemienue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Mertauibl TJ1aBHBIX oarpymnm"

83

OO11ast XapakTepUCTHKa METAJIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii cuCTEMbl XUMHUYECKHUX
3JIEMEHTOB

84

PuU3nYECKUe U XUMUYECKUE CBOMCTBA XpOMa
Y €0 COCIMHEHUM, X TPUMEHEHUE

85

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranat kayius, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnyeckue U XUMUYECKHUE CBOMCTBA JKejie3a
u ero coenuHenuil. [lonyyenue u
IIPUMEHEHHUE CILIABOB JKEJIe3a

87

dusnyeckrue U XMMHYECKHE CBOMCTBA MEOU U

e€ COeIMHEHN, UX TPUMEHEHNE

88

dusnuecKue 1 XUMUYECKHUE CBOMCTBA IIUHKA
Y €ro COCANHEHUM, X IPUMEHEHNE.
I'MIpOKCOKOMITIIEKCHI ITUHKA
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[IpakTuyeckas pabora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Mertauibl TOO0OYHBIX TTOArpyI"

90 Pemenue 3amau pa3aiMvHBIX TUIIOB

01 O060011eHre 1 cCUCTeMaTH3alKs H3yYeHHOTO
Marepuana rno teme "Metamuibr"

92 KoHntposbnas padota o teme "Mertamibt"

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl,
KOPPEKIIHS OINO0K
Ponb xumun B obecrieueHun yCTOWYMBOTO

94 pa3ButTus yenoneuecTBa. [lonsarue o
Hay4HbIX METOJaX UCCIEAOBaHUS BELIECTB
Hayunble npyUHIUIIBI OpraHu3auu

95 XUMHUYECKOT'O MPOU3BO/ICTBA.
[IpomblIeHHbIE CIOCOOBI MTOJTYYEHUs
BaXHEMILINX BELLIECTB

96 XHMHYECKOE 3arpsi3HEHNE OKpY Karolei
CpEIbl U €ro MOCIEACTBUS

97 XHUMHS U 340POBBE YETIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98 Xumug nuiny. Pois xuMun B o0ecrieueHnu
MUILEBOM Oe30MacCHOCTH

99 Kocmernueckue u napgromepHbie CpecTBa.
beiToBas xumus
XuMHs B CTPOUTENLCTBE. BaskHelme

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE

MaTepHuaIbl
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101 XHUMHUS B CEIIBCKOM XO3SHCTBE. 1
Opranndeckue ¥ MUHEpaIbHBIC YI0OpECHUS
102 CucreMmaru3anus u 0000IICHNE 3HAHUN 10 1
TeMe
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipo3noB A.A., Jlynun

B.B./mog pen. Jlynuna B.B. Xumus (yrimyOneHnsiit ypoBeHs). 10 kmacc. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru
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