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IHosscHuTEIBLHAA 3aIIMCKA

Pabouas IIporpamMma COCTaBJICHA Ha OCHOBC CJICAYIOIINX HOPMATHUBHBIX JTOKYMCHTOB:

1) ®enepanbHOro TrocyJapCTBEHHOTO O0pa30BaTEIbHOIO CTAaHAAPTa CPEAHEro OOIIero
oOpa3oBanus (mpuka3 MunuctepcTBa oOpa3oBanus U Hayku P® ot 17 mas 2012 r. Ne 413 "O6
yTBEpXKJIeHNN (peaepabHOrO TOCYIApCTBEHHOTO 00pa3oBaTENbHOTO CTAaHAApPTa CPEIHEro

obmrero o6pa3oBanus’(C TOMOJHEHUSIMU U H3MEHECHHSIMU );

2) Ilpukaza MunuctepctBa obpazoBanusi U Hayku PD ot 19 mexabps 2014 r. Ne 1598 "O6
yTBEpXKICHHH (peepasbHOTO TOCYAapCTBEHHOTO 00pPa30BaTEeNIbHOTO CTaHAapTa HAYaIbHOTO

o0rmrero o0pa3oBaHus 0OYYAIOMIUXCS ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbS);

3) OcHoBHO# oOpa3zoBarensHOU mporpammel (OOII) cpeanero obmiero o6pazoanus MAQOY
COHI Ne 46 ¢ YUOII wu Ha ocHoBe [IpumMepHO# mporpaMMbl cpeaHEro ooIero oopasoBaHuUs

JUIst 00pazoBaTeNbHbIX yupexaeHuil PO.

4) YuebHoOro 1iana ocHoBHOTO obmiero oopazoBanus MAOY COUI Ne 46 ¢ YUOII wa 2021-
2022 y4eOHbIii TOI;

5) PabGoueit mporpammbl K Kypcy 1o mocobuto aBTtopoB [abpumensma O. C. U gp. Xumwus.

PaGouue nporpammel. - M.: Ilpocsemenue, 2020.

[lporpamma peanu3yeTcsi Ha OCHOBE Y4YeOHO-METOJUYECKOTO KOMIUIEKTa, BKJIFOYAIOIIETO
yuebHuk O. C. I'abpuensn Xumus. 11 kmacc - M.: [Ipocsemenue, 2019. KOTOpBIH BXOIUT B
(benepanbHbIi IepedyeHb Y4eOHUKOB, PEKOMEHA0BaHHBIX MUHHCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit ~ depepanmmii K~ UCIOJB30BAaHUI0O B 00pa3oBaTelbHOM  IIpolecce B
0011e00pa30BaTENbHBIX YUPEKACHUSIX, YTBEPKACHHBIN pUKazoM MuHHcTepcTBa 00pa3oBaHUs
u Hayku Poccuiickoiri @enepaumn u umeer rpud «PekomeHn0BaHO MUHHUCTEPCTBOM

obOpasoBanus U Hayku Poccuiickoit denepanmmy.

YpoBeHb oOyueHusi — 6a3oBblif. Popma 00ydyeHHs — OYHas, [0 HEOOXOJUMOCTU (B MEPUOJ

HECIIOKOWHOM 3MHUACMHUOJIOTMYeCKOM 00CTAHOBKH) JUCTAHIIHOHHAS.

CormacHo ®enepasibHOMY 0a3MCHOMY Y4eOHOMY IUTaHY JJIsi 0Opa30BaTEIbHBIX YUPEKICHHUI
Poccwuiickoit @enepauu B IpUMEPHOU IPOrpaMMe OCHOBHOTO OOIIETO 0Opa30BaHUs 110 XUMHUHU
Ha u3ydyeHue npeamera B 11 kimacce Ha 6a30BOM ypOBHE OTBOAMTCS HE MeHee 33 4acoB H3
pacueta 1 yac B HeJieNt0, B TOM 4Hcie 2 yaca OTBOJUTCS Ha MpaKTHUYecKHue paboThl. B ycnoBusix

BPEMEHHON peain3aluu 00pa3oBaTENbHBIX IPOrpaMM OCHOBHOTO OOIIEro oOpa3oBaHUs C



NPUMCHCHUCM 3JICKTPOHHOT'O 06yquI/1;1 n JUCTAHIIMOHHBIX OGp&SOB&TCHBHHX TEXHOJIOTHH B
PEXKUME CaAMOU3O0JIAINHA ,Z[eTeI;'I CJICAYyCT PYKOBOJACTBOBATLCA ITomoxxenueM 00 OpraHHu3aln
06p330BaTeHBHOFO nmponecca € HCIIOJIbB30BAHUEM J3JICKTPOHHOI'O O6y‘leHI/I$I N AUCTAaHIIMOHHBIX

00pa30BaTEIIbHBIX TEXHOJIOTHIA.

[IporpaMma  KOppeKTHpyeTCS C Yy4eTOM HMHIMBUIYaJbHOCTHM KJlacca, MpeJIoiaraer

muddepeHIpOBaHHbIC 3aJaHUsl.

HJIaHI/IpyCMbIe NMpEeAMETHLIC PE3YJIbTAThI 0CBOCHUA NMPOrpaMMbI:
BbinyckHuKk Ha 0230BOM YPOBHE HAYUMTCSH:

packphIBaTh Ha MpHUMEpPax pojb XUMUU B (DOPMHPOBAHHM COBPEMEHHOI Hay4yHON KapTHUHBI
MHpa U B IPAKTUUECKON AESITEIbHOCTH YEIOBEKA;

JNEMOHCTPUPOBATh Ha IpPHUMEpax B3aUMOCBA3b MEXIYy XUMHUEH U APYTUMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha MpUMEPaAX MOJIOKEHHS TEOpUHU XUMUYecKoro ctpoeHus A.M. bytiepona;

noHuMathb (uzndeckuii cmeica [lepuonndeckoro 3akona /I.M1. MenzieneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTH CBOICTB XMMHUYECKHX DJIEMEHTOB U OOPa30BaHHBIX WMHU BELIECTB OT
3JIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSICHATh NPUYUHBI MHOT0OOpa3usi BELIECTB HAa OCHOBE OOLIMX MpEACTaBIEHUH 00 ux
COCTaBE€ U CTPOCHUH;

IPUMEHATh IpaBUia CUCTEMATHUYECKON MEXIYHApOJIHOM HOMEHKIATypbl Kak CpelICTBa
pas3nYeHus: ¥ UICHTU(UKAIUH BELIECTB [0 UX COCTaBY U CTPOEHHUIO;

COCTaBJIATh MOJIEKYJSPHbIE W CTPYKTYpHble (DOpPMYJbI OpraHMYECKHUX BEIIECTB Kak
HocuTened HH(OpMalMM O CTPOEHMM BELIECTBA, €ro CBOMCTBAX U MPUHAIICKHOCTH K
OIpe/IeIEHHOMY KJIacCy COEJIMHEHUM;

XapaKTepu30BaTh OPraHMYECKUE BEIECTBA II0 COCTaBy, CTPOCHHIO U CBOWMCTBaM,
yCTaHaBJIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEKIY JTaHHBIMHU XapaKTepUCTUKAMH BEIECTBA;

NPUBOJUTh TMPUMEPbl XUMHUYECKUX pEaKLUi, pacKpbIBAIOIIUX XapaKTEpHbIE CBOMCTBA
TUIUYHBIX IPEICTaBUTENEH KIacCOB OpPraHMYECKHUX BEUIECTB C LENbI0 UX HACHTU(UKALNUU U
O0BSICHEHHUS 00JIACTH TPUMEHEHHS;

IIPOrHO3MPOBATh BO3MOXKHOCTh IPOTEKAHMSI XMMHYECKMX pEaKlIMi Ha OCHOBE 3HAaHUM O
TUIAaX XUMHUECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOM CIIOCOOHOCTH;

UCIIONIb30BaTh 3HAaHUS O COCTaBe, CTPOEHUHM M XHMHUYECKUX CBOWCTBAaX BEIIECTB JUIS

0€30MacHOro NPUMEHEHUS B IPAKTUYECKOM J1eATEeIbHOCTH;



NPUBOJIUTH TMPHUMEPHl MPAKTHUECKOTO HCIOIB30BAHUS TMPOIYKTOB MEpepadOTKu HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJICKYISIPHBIX COCIUHEHHM (MOJMATUIICHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IMPOBOJAMTL OIIBITBI IIO PACIIO3HABAHUIO OPraHUYCCKUX BCIICCTB: TIJIMLOCPHUHA, YKCYCHOﬁ
KHCIIOTHI, HETIPEIeNbHBIX )KUPOB, TIIFOKO3bI, Kpaxmalia, 0eIKOB — B COCTaBe MUILEBLIX TPOAYKTOB
1 KOCMETHUYECKUX CPEICTB,;

BJaJIeTh NpaBWJIaMU M IpUeMaMH 0e30MacHON paboThl ¢ XMMHYECKMMHU BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAHUEM;

YCTaHAaBJIMBATbL 3dBUCUMOCTH CKOPOCTHU XUMHYECKOU p€aknMu U CMCUICHUA XUMHYCCKOI'O
paBHOBECHsI OT pa3iMYHbIX (AKTOPOB C LEJIbI0 ONpEAeNeHHUs] ONTHUMAJIBHBIX YCIOBUU
MPOTEKAHUS XMMHUECKHUX IPOIECCOB;

IIPUBOIUTH MPUMEPHI THIPOJIH3a COJICH B MOBCEAHCBHON KH3HU YEIIOBEKa;

IMPUBOAUTDH IMPUMCPLIL OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B npuponae,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEIEATEIbHOCTH OPTaHU3MOB;

MPUBOJIUTH MPUMEPHl XUMHUUECKHX PEaKIUi, pacKphIBAIOMIMX O0IINE XMMHUYECKHE CBONCTBA
MIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

MIPOBOJIMTH PACUYCTHl HA HAXOXKICHUE MOJIEKYIISIPHOU (POPMYITBI YTIIEBOIOPOIA TIO TIPOTYKTaM
CTOpaHusl ¥ TI0 €r0 OTHOCUTEIHHON MIOTHOCTH M MacCOBBIM JOJISIM DJIEMEHTOB, BXOSIIUX B €T0
COCTaB;

BJIQJICTh TIpaBUJIaMH OC30MacHOTO OOpaIieHHs C €JKAMH, TOPIOYUMH W TOKCHYHBIMHU
BEILIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

OCYIIECTBIISAITh TIOMCK XUMHUYECKOW HWH(OpMamMu 1O Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYpHBIM (pOpMYysIaM BEIIECTB;

KPUTHUYECKH OLIEHUBATh M MHTEPIPETHUPOBATH XUMUUECKYI0 HH(POPMALIUIO, COJAEPKAIIYIOCs B
COOOIICHUSAX CPEJCTB MaccoBod wWH(pOpManuu, pecypcax HHTepHETa, HAYYHO-TIOMYIISIPHBIX
CTAaTbAX C TOYKU 3PCHUA CCTGCTBGHHO-HaquOﬁ KOPPCKTHOCTH B LCJIAX BBIABICHUA OH_II/I60‘-IHI:IX
CyXACHHI U (HOPMUPOBAHHS COOCTBEHHON TTO3UIIHH;

NPEJCTaBIATh IMyTH pPEIHICHUS TIJIOOAIBHBIX MpPOOJieM, CTOSALIMX MEpell YeIOBEeUeCTBOM:
9KOJIOTHYECKUX, SHEPreTUUECKUX, CHIPBEBBIX, U POJIb XUMHUU B PELICHUH 3TUX MPOOIIEM.

COJAEPXAHUE YYEBHOT' O TIPEJIMETA

1 gyac B Hege10, Becero 33 yaca
Tema 1. O6mas xumus. (20 yacoB)
SAnpo m dnekTpoHHas 000JI0YKa. DJIEKTPOHBI, MPOTOHBI W HEUTPOHBL. OCHOBHBIC MpaBHIIA
3aMOHCHHUS  JJICKTPOHAMH  DHEPreTHYCCKUX  YpOBHEH. DJIEKTpOHHAs  KJiacCUpHUKAIUS

anemeHToB.S, P, d, f- cemeiictBa. 13 u crpoenue atoma. OUBHYESCKHI CMBICI MOPSIKOBOTO
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HOMEpa 3JIeMeHTa U coBpeMeHHoe omnpenenenue [13. [IpuunHbl U3BMEHEHUs METaUNIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB B mepuogax u rpynmax. [lomoxxkenue Bomopona B IIC HMonHas
XuMHueckasi cBs3b. KoBasleHTHass XuMUYecKas CBi3b a e€ Kiaccuukanus: MOJspHas u
HEeMoJsIpHas CBsi3b. MeTaminueckass M BOJOpPOAHAsT XUMHUYeckue cCBsi3u. Enunas npupona
XUMUYECKUX cBsizeil. Kpucramnnueckue peméTky BEMIECTB ¢ Pa3IMUYHBIMU TUIIAMU XUMUYECKOU
CBs3M. XHMHUYECKHMH cocTaB BemlecTB. [lpuuumHBl MHOrooOpasusi BEIIECTB: TOMOJOTHS,
nzomepusi, amnorpornus. PactBopumocts. Kilaccuukamusi BemecTB MO PacTBOPUMOCTH.
Hctuanable pactBopbl. CriocoOBl BBIPAKEHUS KOHIICHTPAIMM pPacTBOpPOB. MaccoBasi JoJist
pacTBop€HHOTrO BemecTBa. Onpesenenne U KiaccuPuKaus TUCIIEPCHBIX cucTeM. VICTUHHBIC U
KOJUIOM/IHBIE PAacTBOPHI. 3HAUEHHE KOJUIOMIHBIX CHUCTEM B XH3HHU 4denoBeka. Knaccubukanus
XMMHUYECKHX PEeaKIMi: MO YUCIY M COCTaBY BEIIECTB; MO M3MEHEHHUIO CTENeHEH OKHUCICHUS
3JIEMEHTOB, O0pa3ylOIIMX BEIIeCTBa; IO TemioBoMy 3¢¢ekty; mno (a3oBOMy COCTaBY
pearupyomux BEMIECTB; IO YYaCTHUIO KaTaJM3aToOpoB; TO HampaBieHuro. Kimaccupukamms
XUMUYECKUX PEAKUUU: MO YHUCIY M COCTaBY BEIIECTB; MO M3MEHEHUIO CTENEHEW OKUCIECHUS
JJIEMEHTOB, OOpa3yIOIIMX BEHIecTBa; IO TemioBoMy »ddekty; mo ¢a3oBOMy COCTaBy
pearupyromux BEIIECTB; 10 YYaCTHIO KaTaJM3aTOPOB; MO HAMPABICHHUIO. DJIEKTPOJIUTHI U
HEIJIEKTPOJIUTHL. DJIEKTPOJIMTHYECKAass JuccUlManus. MexaHu3M AHCCOLMAIMM BEIHIECTB C
paznuUYHbIM THUMOM CBsi3H. CuiibHbIEe U chabbie dMeKTponauThl. OcHOBHBIE monoxeHus TOJI.
KauecTBeHHbIe peakiid Ha HEKOTOpPhIE HMOHBL. METOIbI OIpeAeNeHUs] KUCIOTHOCTH CpEIbl.
[Tonsitne «runponusy. ['maponn3 opraHndeckux BemecTB. bromornueckas pojib THAPOIN3a B
OpraHuM3Me uYejoBeKa. Peakmuu Truaponn3a B MOPOMBIIUICHHOCTH. [uaponu3 coieid B
3aBUCUMOCTH OT UX cocTtaBa. [{ucconmanus Boasl. Bogopoansiii mokazatens. OBP. Okucnenue
u BoccTaHoBieHUe. Oxkuciautenu U BocctaHoButenu. CoctaBieHue ypaBHeHuir OBP metonom
3JeKTpOHHOTO OanaHca. CKOpPOCTh TOMOTEHHON M TE€TEPOreHHOW peakinuu. JHEPT sl aKTHBAIUH.
Bnusane paznuyHbix GaKTOPOB Ha CKOPOCTh XMMUYECKON PEaKIUu: MPUPOJIbI U KOHIIEHTPAIUU
pearupymomux BelIeCTB, IUIOMIAJM CONPUKOCHOBEHUS PEArUPYIOIIMX BEIIECTB, TEMIIEPATYpHI,
karanu3aTtopoB. OOpaTuMble U HEOOpATUMbIE XUMHUYECKHE peaklui. XUMHUECKOe PaBHOBECHE.
VcnoBus cMmemenus xumudeckoro paBHoBecusi. [Ipunuun Jle Illatense. CTpoeHue BemiecTna,
XUMHYECKasl CBfA3b, KPUCTAJIMYECKHE PEUICTKH, IOJUMEpbl, WCTUHHBIE M KOJUIOUJHbBIE
pacTBOpPBL. THIIBI U CKOPOCTh XUMHUYECKUX peakuui. I'naponus.

Tema 2. Heopranuveckasi xumus. (14 yacon)

IIpocteie u cnoxnble BemiecTBa. OKCUABI, WX KiIacCU(pUKALUSA; TUAPOKCUABI (OCHOBAHUS,
KHCIIOPOJICOAepKAILlME KHUCIOThI, aM(poTepHble TuApokcuabl) Kucimorsl, ux kiaaccu@uxamus;
OCHOBaHUS, WX Kiaccuukamus; conu wux kinaccubukamus. [lomoxenne M B TICXD.

Merammueckas cBs3b. OOme ¢Gpu3nMueckue CBOMCTBa METAIOB. XMMHUYECKHE cBoicTBa M.
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BaumopeiicTBue ¢ TMPOCTBIMU U CIOKHBIMH BellecTBaMU. OCHOBHBIC CIIOCOOBI TOTYYSHHS
MeTaiioB.  Dnekrponu3  Koppo3usi: NOpUYMHBI, MEXaHU3Mbl  MPOTEKAHHs,  CIIOCOOBI
npenorBpamenus. [lTonoxenne nemeramioB B [1C3D. Kondurypaius BHEIIHETO 3JIEKTPOHHOTO
ciosi HeMmerayyioB. llpocTeie BemecTBa HEMETAIBl: CTPOEHHE, (U3WYECKHE CBOMCTBA.
XUMHUECKUE CBOMCTBA. BakHeilline OKCUABL, COOTBETCTBYIOIIME UM THAPOKCHIBI U
BOJIOPOJHBIE COENMHEHHUs HeMeTauoB. MHepTHbIe raspl. ['anorensl: ¢rop, xiop, OpoM, HOI.
PacnipocTpanenue B npupoje, nojaydeHue, cBorcrpa. CpaBHUTENbHAS aKTUBHOCTh. [loBapeHHast
comnb, comnsiHas kuciora. CTpoeHHe, HOMEHKIATypa, Kiaccu(uKamus W CBOWMCTBA OKCHIOB.
Baxueiimme mnpencraButenu 3Toro kiacca. CTpoeHHe, HOMEHKIATypa, Kiaccu(puKamus u
CBOMCTBa OCHOBaHUM. PacTBOpUMBIE U HEpPAaCTBOPUMBIE OCHOBaHM. BaxkHeillue npeicraBuTenu
kimacca. CrTpoeHWe, HOMEHKIATypa, KilacCH(UKAIMsg UM CBOWCTBA KHCIOT. BakHeimme
npeacTaBuTenn 3Toro kiacca. CTpoeHHe, HOMEHKIaTypa, Kiaccudukauus comeil. Kucible,
CpeoHHE U OCHOBHBIE conu. BaxHeilmme npeacraButenu kiacca. [loHATHE O reHETHYECKOU
CBS3M M TEHETUYECKHUX psJlaX B HEOPraHUMYECKOM XuMuu. ['eHeTHueckue psapl MeTamia u
HeMeTaia. ['eHeTnyeckue psiabl OpraHUYecKUX coeauHeHui. CucremaTu3alus martepuana 1o
teme «Heopranuueckue BemectBa». OTpaboTka TEOPETUUYECKOTO MaTepuana B paMKax JaHHOU
TEMBI.

IIpakTuueckas padora 1. [lonyuenue, coOupanue u pacrno3HaBaHue ra3oB [IpaBuia TeXHUKH
0€30MacHOCTH MPH BBHIMOJTHEHUU JaHHON paboThl. CrocoObl MOMydYeHus U COOMpaHUs Ta30B B
naboparopuu. PacnozHaBanue BoJopo/ia, yriIeKUCIOro raza, KUCiaopoa 1 aMMHaKa.
IpakTuyeckas padora 2. PemeHue >KCIEPUMEHTAIBHBIX 3alad HAa HACHTH()HUKAIIIO
OpPraHMYECKHUX W HEOpraHM4ecKux BemiecTB. [IpaBuiia TeXHUKH 0€30MaCHOCTU MPU BHIOTHEHUH
naHHOU paboThl. KauecTBeHHbIE peakinu.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHE

Ne Konuyecr
Ypoka BO YacCOB,
Homep | Neypoxa no OcHOBHOe cofiep:KaHUe 110 TeMaM OTBOAMMBI
naparp no nopsijg / X HA
ada NOPSIKY Ky B Copnep:xaHue YPOKOB u3y4yeHue
MoayI TeMbI
e
O0mas xumus 20
§ 1 1 Crpoenne aToma. 1
§ 2 2 CrpoeHne eKTPOHHBIX 000JI0YeK 1
§ 3 3 [Meproaundeckuii 3akon u [lepuoandeckas cucrema 1
xumuueckux anemenToB JI. V1. Menneneena.
4 4 BxosHast koHTpOJIbHAs paboTa 1
N 5 5 Xumuueckas cBs3b. IOHHast ¥ KOBaJICHTHAas 1
§ 6 6 Meramindeckas U BOJIOPOJHAS XUMHYESCKUE CBS3H. 1
EnuHast npupoa XUMHYECKHUX CBsI3ei
§ 7 7 BermiecTBa MOJIEKYISIPHOTO M HEMOJIEKYIIIPHOTO




CTpOCHMS. Tuner KPUCTAIIIMYCCKUX peIHéTOK

§ 8 8 Cocras BemiecTB. [IppunHbI MHOr00Opa3us BELIECTB 1
§ 9 9 Yucrele BemectBa u cmecH. CoCTaB CMECEH. 1
Pasnenenue cMmecent
§ 10 10 Ucturabie pacTBOpBl. CIOCOOBI BRIpasKEHUS 1
KOHIIEHTPALMH PACTBOPOB
§ 11 11 Hucnepcueie cucrembl. Kommounabt 1
§7 12 12 Krnaccuukariist XMMHYSCKUX PEaKIHii B 1
opraangeckoit xumuu. TermoBoit 3pdekt xummuaeckoi
peakuuu
13 13 DICKTPOJUTHYECKAsT AUCCONUAIUs. Peakiuu HOHHOTO 1
oOMeHa
14 14 KontponsHas pabora 3a 1 monyromue 1
15 15 I'iaponus HEOPraHUUECKUX U OPraHUYECKUX 1
coenuHeHnit. Cpea BOTHBIX pacTBOPOB. BomopoaHbrit
MOKa3aTelb
§ 16 16 OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1
17 17 CKOpOCTh XUMUYECKOU peaKIuu 1
§ 18 18 OO0paTUMOCTh XMUMUYECKHX peakiuii. XMMUUecKoe 1
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHUS
§ 19 19 O06001IeHNe U CHCTeMaTH3aIlMsI MaTepraa 1m0 OOMIeiH 1
XUMHUH
§ 20 20 KonTtpoabsnas padora Ne 1 1
Heopranuueckue BemiecTBa 10
§ 21 1 Kraccuukanns n HOMEHKJIaTypa HEOPTaHUYECKUX 1
COEMHEHUN
22 2 MerTaibl U UX CBOHCTBA 1
23 3 Hemeramisl 1 ux cBO#CTBA. 1
24 4 Oxcupl 1
§ 25 5 Kucnotsr 1
26 6 OcHoBaHus 1
27 7 Conu 1
28 8 I'eHeTnyecKas CBSI3b MEXK/Y KIIACCAMU COETUHEHHI 1
29 8 O0001eHre n cucTeMaTH3aIis 3HaHAH 0 1
HEOPraHNYECKHUX BEIECTBaX
§ 30 10 KouTtponsHas pabota Ne 2 o Teme «Heopranudeckue 1
BEIIECTBAY
31 11 [IpaxTtugeckas padora Nel «Iloxyuerne, cobnpanue u 1
pacno3HaBaHHE ra3oB
32 12 Hrorosas mpoMexyTouyHas aTTeCTalus
§ 33 13 [MpakTryeckas pabora Ne 2 «Pemenue 1

OKCIICPUMECHTAJIBHBIX 3a1a4 Ha I/IZ[QHTI/ICI)I/IKEIHI/IIO
OPTaHUYCCKUX U HCOPraHNMYCCKUX BCIICCTBY.
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