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Padouass nmporpamma «IloaroroBka k OI'D nmo xumumn» 9 kiaccsol.

IlosicHuTeIbHAS 3aMUCKA

Pabouas mporpamma noarotoBku yyanmxcs 9 kinacca k OI'D no xumun paspadotana s ooydarommxcs 9
KJlacca OCHOBHOM 0011eo0pazoBaTenbHON mKoubl. [Iporpamma paccuntana Ha 34 yueOHbIx yaca (1 yac B
HEJIEINIO).

Leab gaHHO# MPOTrpamMMBbl — IMOJATOTOBKA 00YYAIOIIHUXCS K TOCYJAPCTBEHHOMY 9K3aMEHY 10 XHMHH 32 KypC
OCHOBHO# 00111€00pa30BaTEIIBHO MIKOJIBI B TECTOBOH (opMme.

OcHoBHBIC 32124 JaHHOTO Kypca:

3aKpenuTh, CACTEMAaTH3HUPOBATh, PACIIUPUTH U YIITYOUTh 3HAHHS yJaIuXcs, IpuoOpeTeHHbIE Ha YPOKax
XUMUHU;

[IponomxuTh popMupoBaHHE YMEHUH peIIaTh TEOPETUIECCKHUE U TPAKTHUECKUE 3a/1a4H;

[IpoomxuTh GOpMUPOBAHUE HABBIKOB PAOOTHI CO CIPABOYHBIMHU MaTepHaaMH;

[IpoomxuTh GopMUpOBaHUE MPAKTUUECKUX YMEHHUI U HABBIKOB I10 JIA0OPAaTOPHON TEXHUKE;
[IpotomxuTh BocuTaHUE yOXKACHHOCTH B TIO3UTUBHOM POJIM XMMHHU B )KU3HU COBPEMEHHOTO 0OIIECTBA,
HE0OX0IMMOCTH XUMHUYECKH I'PaMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO M OKpYXaIOIIel cpese.

B npouiecce peanuzanuu nporpaMmsbl IpelycMaTpUBAETCs UCTIOIb30BaHUE Pa3HOOOpa3HbIX (POPM U METOJIOB
oOyueHusi: Oecena, pacckas, CaMOCTOSATEIbHbIE PadOThI, MPAKTUKYMbI IO PEIICHHUIO 3a/1a4, Ja00paTOpHbIE
OTIBITHI.
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OcHOBHOE cojlep:KaHne Kypca

Ctpoenue aToma, MPOTOH, HEUTPOH, MACCOBOE YUCIIO, TIEKTPOH, H30TOMHBI. CTPOCHHE IIIEKTPOHHBIX
00607049ek atoMoB meMeHToB NeNe 1 — 20 TICXD JI..Menneneena.

[Tepnoanueckuit 3akoH. [ICXD. @u3nueckuil CMBICI MOPSIAKOBOTO HOMEPA IEMEHTA, HOMEpa I'PYIIIbL,
nepuojia. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U X coenuHenuid B [ICXD.
OcHoBHBIE BOTIPOCHI TeMHI 1, 2. TectupoBaHnue.

Crpoenue Bemiecta. Xumuueckas cBsi3b: KHC, KIIC, nonnas, merammmaeckas. Cxembl 00pa30BaHusI.
Kpucrannnmueckue pemietku. B3auMoCBs3b TUNOB KPUCTAUIMYECKUX PEIIETOK, BUJAOB XUMUYECKOU CBS3U
U CBOMCTB BEIIECTB.

OcHoBHBIE BOIIPOCHI TeMBI 4. TecTrupoBaHue.

CrerneHpb OKUCICHUS M BAICHTHOCTh XUMHYCCKUX DJIEMEHTOB.

OcHoBHBIE BOIIPOCHI TeMBI 6. TecTupoBaHue.

ATOMBI U MOJIEKYJIbI. XUMUYECKHI dsieMeHT. [IpocThie u ciokHble BemecTBa. OCHOBHBIE KIACCh
HeopraHuyeckux Bemniects. Homenknarypa.

OcHoBHBIE IOHATUS TEMBI 8. TecTupoBaHue.

Xumunueckas peakius. [[pr3Haku U ycoBUs MPOTEKAHUS XUMUUYECKUX peakinil. XUMUYECKOE
ypaBHEHHUE.

Knaccudukarys XuMUYeCKUX PeaKIui.

OcHoBHbIE BoIpockl TeMbI 1 1. TectupoBanue.

OBP, okucnurens, BOCCTAaHOBUTENb. MeTO1 2JIEKTPOHHOTO OanaHca. DIIeKTPOHHbBIE YPABHEHHUS.
OcHoBHBIE BOIIPOCHI TeéMBbI 13. TecTupoBaHue.

DneKTpoauThl, HeAIeKTpoauThl. CtenieHb D/, CunbHBIC U cllabble AIEKTPOJIUTHL. KaTHOHBI 1 aHUOHBI.
OcHoBHbIE T0JIOKEeHUS Teopuu D/]. YpaBHEeHUs quccolraliuy KUCJIOT, OCHOBAHUM, COJIEH.

Peakinu noHHOro oOMeHa U yClIoBUS UX MpoTeKaHus. VIOHHbIE ypaBHEHUS peaKIIUui.

OcHoBHbIe Bonipockl TeM 15, 16, 17. TectupoBanue.

XUMHYECKHE CBOMCTBA METAIIJIOB: IIEJI0YHBIX, IISI0YHO3EMEIbHBIX, ATIOMUHMS, XKelle3a. Hemerannos:
BOJIOPO/JIa, KUCJIOPOa, TAIOTEHOB, CEePhl, a30Ta, (hocdopa, yriaepoaa, KpeMHUsI.

XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, KUCJIOTHBIX, aM(OTEPHBIX.

XHMHYECKHE CBOMCTBA OCHOBAHHUM.

XHUMHYECKHE CBOMCTBA KUCIOT.

XHUMHUYECKHE CBOMCTBA COJICH.

I'eneTnueckas CBsI3b pa3IMUHBIX KJIACCOB BeLECTB. [ eHeTHUECKUE PSIBL.

OcHoBHbIe Bonpockl TeMm 19, 20, 21, 22, 23. TectupoBanue.

Uucrele BemecTBa U cMecu. [IpaBuina 6e3omacHoil paboTsl B maboparopuu. JlabopaTtopHoe obopynoBaHue
u nocyna. Pa3nenenue cMmeceii u ouncTka BeuecTs. [Ipurotosnenue pacTBopos.
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OcHoBHble Bonpocsl TeMbl 26. TectupoBanue.

Omnpenenenne xapakTepa cpesibl paCTBOPOB KHUCJIOT, IIEI0YEN ¢ IOMOLIbI0 HHAUKATOpOB. KauecTBeHHbIE
peakIy Ha HOHBI B pacTBOpPE (XJI0pUI-, CyIbdar-, KapOOHAT-HOHBI, HOH aMMOHus). [Tlomydenue u
pacrno3HaBaHHe ra3000pa3HbIX BEIIECTB: BOJOPO/a, KUCIOPO1a, aMMHUAaKa, YIJIEKUCIIOTO Trasa.

OcHoBHble Bonpocsl TeMbl 28. TectupoBanue.

Brruncnenue MaccoBoi 107K 3J1€MEHTa B BelllecTBE. Brruncienne MaccoBoi 1 00beMHOM 10711
KOMIIOHEHTA B CMECH.

PacdeTsl Mo XMMHUYECKOMY YPaBHEHHIO MAcChl, 00beMa WM KOJIMYECTBA OJJHOTO U3 MPOIYKTOB PEaKIHH
1o Macce, 00beMy, KOJIMYECTBY HCXOIHOTO BelecTBa (M 0OpaTHbIC 3a1a4H).

[lepBoHauanbHble CBEACHN 00 OPraHUUECKUX BEIIECTBAX. YTIIEBOJOPO/Ibl IIPEAEIbHbIE U
HemnpeJeNbHbIe: METaH, 3TaH, THIEH, alleTuiieH. Kucnopoacoaepikaliiue BelecTa: CuupThl, KApOOHOBBIE
KHUCIIOTBHI.

OcHoBnble Bonpocsl Tembl 32. TectupoBanue.

[Tpo6nembl 6€30MaCHOTO WCIOIB30BAHMUS BEIIECTB M XMMUYECKUX PEAKIHA B TOBCETHEBHOM KU3HU.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl U €ro MOCIEICTBUS.

TpeGoBaHus K YPOBHIO MOATOTOBKH YUAIUXCH
B pe3yiabTaTe H3yueHUsi XUMHH YUAlHECH 10/LKHbI 3HATH/YMETh:
OCHOBHBI€ MTOHATHUS: TEHETUYECKUN P, OKUCIUTEh, BOCCTAHOBUTEND, aM(POTEPHOCTh, KOPPO3H,
OpraHUYECKHE BEIIECTBA, MOHOMED, MOJIUMED, CTENEHB MOJTMMEPU3AINHU, CTPYKTYPHOE 3BEHO;
OCHOBHBIE XUMUYECKHUE 3aKOHBI: 3aKOH MTOCTOSIHCTBA COCTaBa, MEPUOANYECKUN 3aKOH, 3aKOH COXpaHEHUS
MacChl BEIECTB;
OCHOBHBIE XUMUYECKHE TCOPHH: aTOMHO-MOJIEKYJISIPHOE YUYEeHUE, TEOPUS dIEKTPOIUTUIECKON
JTUCCOITHAITNH, TEOPHUS CTPOCHHS aTOMa, XUMHUYECKOH CBSI3H; TEOPHUIO XUMUYECKOTO CTPOCHHS
oprannyeckux BemiectB A.M.bytnepona;
HOMEHKJIATYPY: XUMHUYECKUX DJIEMEHTOB (OT BOJAOPO/Ia IO KAJIBIIHS), MPOCTHIX BEIIECTB, OMHAPHBIX
COCTMHEHUH, KUCIIOT, OCHOBAHMH, COJICH; IPeIeIbHBIX U HETIPEACIbHBIX Y B, ciupToB, KapOOHOBBIX
KHCIIOT;
KJIaCCU(UKAIUIO: XMMHYECKUX peaKliii B HEOPraHMUeCKON XUMUHU, HEOPTraHWYECKUX BEUIECTB, OKCUOB,
OCHOBAHMH, KUCIIOT, COJIEH, MOJIMMEPOB U YIJIEBOIOB;
noJjiocxkenue B [ICXD u cTpoeHre aTOMOB: METAJIOB U HEMETAJUIOB;
(uznyeckue cBOCTBa: METAUIOB U HEMETAJNIOB, OPraHUYEeCKUX COeIMHEHUM;
XHMHUYECKHE CBOMCTBA: KUCJIOT, OCHOBAHUM, OKCHAOB, cojiei B cBeTe T /I, MeTanIoB 1 HEMETaJlJIOB,
M3YYEHHBIX OPraHMYECKUX BellecTB. KauecTBeHHbIE peakiy.
MPUPOIHBIE HCTOYHUKH U CIIOCOOBI MOJyYEHHsI: METAJUIOB, HEMETAJUIOB, COJICH, OKCUIOB;
BEILIECTBA U MaTEPUAJIbl, LIMPOKO HUCIIOIb3YEMBIE B IPAKTUKE: METAJLIIbI, HEMETAJUIbl, OPraHUYECKUE
BEILIECTBA;
OCHOBHBIE€ COCIUHEHNUS U BAKHEUIINX NPEICTABUTEIECH N3YYEHHBIX KIAaCCOB HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB;
npaBuia Th pu paboTe B kaOnHeTe XUMUHU.
Yuyamuecsi 10J15KHbI YMeTh:
ONIPENENATh:
noJoxeHue xumudeckoro anemenTa B [ICXD, cocraB u cTpoeHre aToMa 3J1eMEHTAa 10 MOJI0KEHHUIO €ro B
[ICXD, Tum BeuiecTBa o COCTaBy, CTENEHb OKUCIICHUS 3JIEMEHTA, TUIl XUMHYECKOU CBSI3H 110
XUMHUYECKOH (opMyJsie, BO3MOKHOCTb MPOTEKAHUS PEAKIMil HOHHOTO 0OMEHa IO KOHIIA, OKUCIUTEIb,
BOCCTAHOBUTEIb, IPUHATICKHOCTh KOHKPETHBIX PEAKIUI K Pa3JIMUYHBIM THIaM M0 Pa3jIudHbIM
MIpU3HAaKaM;
Ha3bIBATh: IPOCTHIE BEIIECTBA, OMHAPHBIE COSTMHEHUS, KUCIOTHI, OCHOBAHMUS, COJIU; U3YUYEHHBIE
OpraHMYECKHE BEIIECTBA 10 TPUBUAIBHON M MEKTyHapOAHON HOMEHKIIATYPE;
COCTaBJIATh:
ANIEKTPOHHBIE (POPMYIIBI ATOMOB, XUMHUECKHE (DOPMYIIBI BEIIECTB MO CTETIEHU OKHCIEHUS SIIEMEHTOB,
XUMHUYECKHe (OPMYIIbI OCHOBAHUI, KHCIIOT, COJIeH, XUMUYECKHE YPaBHEHUS PA3HOTO TUIIA, YpaBHEHUS
O/1, noHHbIe ypaBHEHUS, yPAaBHEHUSI PEAKIUH, XapaKTePU3YIOIINEe XUMUYECKHUE CBOMCTBA OKCUIOB,
OCHOBAHUH, KUCJIOT, COJIEH, METAJJIOB U HEMETAJIJIOB B MOJIEKYJISIPHOM M HOHHOM BHji€, ypaBHeHUs OBP
METO/IOM DJIEKTPOHHOTO OanaHca, TeHETUYECKUE Pl METallIa M HeMeTalla, CTPYKTYPHBIE (JOPMYIIBI
JUISl OPraHMYECKUX BEIIECTB;
OOBSICHSTE:



e  (U3MYECKUIT CMBICH MOPSIKOBOTO HOMEpPa XUMUIECKOTO AJIEMEHTA, HOMEpa TPYIIEI U TIEpHo/Ia,
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB 3JIEMEHTOB B IMPE/eiaX MaJIbIX MEPUOJOB U IIaBHBIX MOATPYIII,
CBOICTBA BEILIECTB HA OCHOBAHUY BUJA XUMUYECKOU CBSA3U U TUIIA KPUCTATUIMYECKOU PELIETKH,
MEXaHHU3MbI KOPPO3UH, IPUIHMHBI MHOTO0Opa3Hsi OPraHMYECKUX BEIIECTB;

e  XapaKTepU30BaTh:

e XHMHYECKHE 3JIEMEHTHl Ha OCHOBaHUU uX nojoxeHus B [ICXD u ocobeHHOCTEH CTpOSHUS X aTOMOB,
(u3nyecKre CBOMCTBA METANIOB, HEMETAJIOB, KUCIIOT, OCHOBAHUHN, OKCHJIOB, COJICH, KAYeCTBCHHBIE
peaKlMK Ha KUCIIOTHI, IIEJI0YH, CBSI3b MEXYy COCTAaBOM, CTPOEHUEM, CBOMCTBAMHU BEIIECTBA, CBOWCTBA
BEIllECTBA HA OCHOBAHUU BH/Ia XUMUYECKOMN CBSI3U M THIA KPUCTALNTUYECKON PEIIETKH, CBOMCTBA U
00JacTH MPUMEHEHHSI METAJNTMICCKUX CIUTABOB, METAJIOB, HEMETAJIJIOB M UX COCJIMHCHUN.

e TIPOBOJIUTH PACUETHI:

e 10 XUMHUUYECKOU (popmyse coeAMHEHUS, IO XUMUYECKOMY YPaBHEHHUIO,

e BBITIOJIHATh XUMHUECKHUI IKCIIEPUMEHT:

e  TIO MOJYYEHUIO BEIICCTB U ONMMCAHUIO UX CBOMCTB, M0 PACIO3HABAHUIO BAXKHEHIIINX HEOPraHUYECKUX
COCIMHEHUH, 10 HAOIIOJACHHIO 33 PA3INYHBIMU SIBJICHUSIMU,

e 0oO0pamaThCs ¢ XUMUYECKON TIOCy10i 1 000pYAOBaHHUEM;

e  WCIOJIB30BATh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MMPAKTUUECKON EATEIBHOCTH JJ11 0€3011aCHOTO
oOpalieHus ¢ BEECTBAMH U MaTepuagaMu, SKOJOTUUECKH TPAMOTHOTO TOBEICHUSI B OKPY>KArOIIeH
cpene, OIEHKH BJIMSHUS XUMHUYECKOTO 3arpsi3HEHUsT OKPYKAIOIIEH cpe/ibl Ha OPTaHU3M YeJIOBEKa;

IlepeyeHb yueOHO — MEeTOAUYECKOTO 00ecTedeHu sl
1. Xumuueckoe o0opyaOBaHUE:

e TAOJUIIBL: IEPUOAUYECKAs cUcTeMa XuMudeckux anemeHToB JI.M1.Menneneesa, «PacTBOpUMOCTH KHUCIIOT,
OCHOBAHMH, COJIEH B BOJE», «DNEKTPOXUMHUUYECKHUH PsI/i HATIPSHKEHUS METAIUIOBY, «Psn
ANEKTPOOTPHUIIATETFHOCTH HEMETAILIIOBY, «MHCTpYyKTaX 1Mo TeXHHUKE Oe30macHOCTH», «CTpoeHne aTOMOB
METaJIIOBY, TOPTPETHI BEIMKUX XUMHUKOB;

e MOJEIIH: aTOMOB Pa3JIMYHBIE BEIIECTB, KPUCTATUIMUECKUX pemeTok MetaiioB, KP anmasa, rpadura,
MO/JIENTb MOJIEKYTIBI Sg;

e nabopaTopHOE 00OpYAOBaHUE, MTOCYAA U MPUOOPHI: CKISTHKH C MPOOKaMH, TPOOUPKHU, KOJIOHI,
XMUMHYECKUE CTaKaHbl, CTYNKH, MEPHbIE IWINHIPbI, MEH3YPKH, (PpaphopoBbie U MeTaNTNYECKHE IINaTeIu
WM JIOKEUKHU, METAJUIMYECKUE IITATUBBI C JIAIKaMH U KOJIbI[aMH, HeOOJIbIIINE MJIaCTMACCOBBIE IITATUBbI
U1 TPOOUPOK, TPOOUPKOIEepKATENN, OTHEYIOPHBIE MOACTABKH, CTEKIISTHHBIE TPYOKH, MaJIOUKH,
BOPOHKH, BECHI C PA3HOBECAMU;

e XHUMHUYECKHE PEaKTUBBI IJIs IPOBEACHUS SIKCIIEPUMEHTA.

2. KoMnplOTEpHBIE MPOrPaMMbl U UHTEPHET — PECYPCHI:

e OOpazoBarenbHas KOJUICKIUA. XuMus s Beex — XXI: Pemenue 3anay;

e DIeKTpOoHHBIN cipaBouHUK «Kupuiia u Medoaus»;

o Alhimik www.alhimik.ru;

e  KOHCIEKTHI M0 XUMHH JJIs1 IIKOJIBHUKOB WWW. chemistry.r2.ru,www.khimia.hl.ru;

o Xumug mig Bcex www.informika.ru;

e Xumus s Bac www.chem4you.boom.ru;

e Xumus. OOpa3oBaTeIbHbBIN CAUT IS MIKOJIHbHIKOB WwWw.hemi.wallst.ru;

JonoaHuTeLHAS IUTEPATypa

1. bornanosa H.H. Xumus. JIaboparopusie onbitel 8 — 11 k1. — M.: Actpens ACT, 2001.
2. bonbmo# cnpaBounuk. Xumus — M.: [Ipoda, 2008.
3. 3yeBa M.B., I'apa H.H. llIkonbHbIii npaktukym. Xumus. 8-9 k. — M.: [Ipoda, 2007;
5. Ky3pmenko H.E., Epemun B.B. Xumus. TecTsl 17151 IIKOJABHUKOB U NOCTYNAOMIKUX B BY3bl. — M.:
HznparenscTtBO «OK3amen», 2017;
7. Xumus. 9 k1. [ToarotoBka k utToroBoit arrecramuu — 2017: yue6HO-MeT0A.110CO0HE / IO/ PE.
B.H.oponbkuna. — PoctoB #/ Jlony: Jleruon, 2012;
8. Xumus B Tectax, 3a7a4dax 1 ynpaxseHusx. 8-9 ki. / O.C.I'abpuensn, H.I1.BockoboitnukoBa. — M.: Jlpoda,
2015;
9. Xomuenko I'.I1., Xomuenko U.I'. CO0pHMK 3a/1a4 IO XUMUU JUIS TOCTynaromux B By3bl. — M.: PUA «Hogas
BoyHay, 2014

KanennapHo — TemaTuyeckoe IiiaHupoOBaHMe.

Ne Tema Kon-Bo wacos | [lata IIpumeyanue

OI'D - uto 31O Takoe? 1

2 Crpoenue aToma. 1




3 [Tepuoanueckuii 3akon u [ICXD JI.1.MenzaeneeBa 1

4 [lepuoanueckuii 3akon u [ICXD JI..MenneneeBa 1

S) TectupoBanue 1o teme «CtpoeHue atoma 1 1
MEPUOJINYECKUI 3aKOH.

6 TectupoBanue no reMe «XUMHUYECKast CBSA3bY 1

7 CreneHb OKUCICHHS] XUMUYECKUX AJIEMEHTOB. 1

8 TectupoBanue no reMe «CTerneHb OKUCICHUS 1

9 [IpocTsie u cnoxublie BeniecTBa. OCHOBHBIE KJIACCHI 1
HEOPraHMYECKUX BEIIECTB.

10 TectupoBanue 1o reMe «OCHOBHBIE KIIACCHI 1
HEOPraHUYECKUX BEIIECTBY

11 Xumuueckue peakiuu. Knaccudukaims XuMUIECKUX 1
peakuui

12 OKHCIIUTETHEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 1

13 TectupoBanue mo remMe «OKUCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUID.

14 DNEKTPOIUTHI U HEITEKTPOIUTHI 1

15 DneKTpoauTedecKas JUCCOIMAIIS KUCIIOT, IIeI0YeH, 1
COJICH.

16 HoHHBIE ypaBHEHHUs peaKIu 1

17 TectupoBanue 1o remMe «JNEKTPOJIUTHYECKAS 1
nucconuanus. VIoHHble ypaBHEHUSI peaKIMu»

18 XUMHYECKHE CBOMCTBA METAJJIOB M HEMETAJIJIOB. 1

19 XHUMHUYECKHE CBOICTBA OKCUIOB. 1

20 XUMHUYECKHE CBONCTBA OCHOBAHUM. 1

21 XUMHUYECKHE CBOMCTBA KUCIIOT. 1

22 XUMHUYECKHE CBONCTBA COJICH 1

23 B3anMocBsI3b pa3nTuIHBIX KJIACCOB HEOPTaHUIECKUX 1
BEIIECTB.

24 TectupoBanue o TeMe «XMMUYECKUE CBOMCTBA OCHOBHBIX | 1
KJIACCOB HEOPraHUYECKHUX BEIIECTB)

25 UYucTteie BemecTBa u cMecH. [IpaBuia 6e3onacHoit padoter | 1
B IIKOJIbHO J1aboparopuu. JlabopaTtopHas nmocyna u
obopynoBanue. Pa3znenenue cmeceil 1 OUMCTKA BEIIECTB.
[IpuroToBiieHre pacTBOPOB.

26 Tectupopanue no teme «lIpasuna Th. Jlaboparoproe 1
000py/I0BaHUE U TIOCYa».

27 Omnpenenenne xapakTepa cpelibl pacTBOPa KUCIOT U 1
menoyeit. KauectBennnie peakiuu. [lonyuenue
ra3o000pa3HbIX BEIIECTB.

28 TectupoBanue o teme «KauecTBeHHbIE peakiluy Ha 1
pa3IMYHbIE HOHBI U Ta3000pa3HbIE BEIIECTBA»

29 Brruncnenue MaccoBoil 1011 XMMHYECKOTO 3JIEMEHTA B 1
BellecTBe. Briunciienne MaccoBoii 10,11 BEUIECTBA B
pacTtBope

30 PacyeTsl 10 XMMHYECKOMY YpaBHEHHUIO. 1

31 IlepBoHauanbHble CBEACHUS 00 OpraHMYecKHX BemecTBax. | 1

32 TectupoBanue no reMe «Opranuyeckas XUMHUD). 1

33 XUMHUS U )KU3Hb. 1

34 TecTupoBaHue HTOTOBOE 3a Kype 1
XUMUH 9 Kiacc.

Hroro: 34 yaca




