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Il1aHupyeMble pe3VJbTAaThl 0CBOEHHSI KYPCa XHMMHH.
JIMYHOCTHBIE, MeTANIPEAMETHBIE, IPEAMETHLIE PE3VIbLTAThHI 0CBOCHHSI XUMHUM

B xone npenoxaBanust XumMu#, padoyasi mporpamma mnpeaycMaTpuBaeT (popMupoBaHue
y ydamuxcsi o01ey4eOHbpIX YMEHUN U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESATENbHOCTH U
KIIIOYEBBIX KOMIIETCHIIUH.

B 3TOM HampaBieHuM mpHOpUTETaMU ISl y4eOHOro mpenMera «XuUMHS» Ha CTYIEHH
OCHOBHOT'O 001ero 00pa3oBaHUs SBISIOTCSA: MCIOJB30BAHUE JUIS MO3HAHUS OKPYKAIOIIErO
MUpa pa3IMYHbIX METOJIOB (HAONIOACHUS, U3MEPEHUS, OIBITHI, SKCIIEPUMEHT); MPOBEICHUE
NPAaKTUYECKUX M J1a0OpaTOPHBIX pPAa0OT, HECIOXKHBIX SKCIEPUMEHTOB M OMNHCAHUE HX
pe3yJbTaTOB; HUCIHOJB30BAaHUE PA3IMYHBIX HCTOYHUKOB HH(pOpManMM [ pelieHus
NO3HABATENBHBIX 3a7ad; COOJIOJIGHHE HOPM H TPaBWI TMOBENEHUS B XHUMHYECKHX
nabopaTopusx, B OKpYyKarollei cpesie, a TaKkke MpaBuil 3J0pPOBOr0 00pasa KU3HH.

JlesiTenbHOCTh 0OPa30BaTEIbHOIO YYPEXKAECHUS B OOYYEHHMM XHMHUU JOJDKHA OBITh
HaIpaBlieHa Ha TOCTHKEHUE 00YYAIOIIMMHUCS CIASAYIONINX JJHYHOCTHBIX Pe3y/bTATOB:

1) B I[IEHHOCTHO-OPHUEHTAIIMOHHOW cdepe — YYBCTBO TOPJOCTH 32 POCCHICKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIEHHOCTD;

2) B TpymoBOi cdepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpPY JalibHEHIIeH
00pa30BaTeNbHON TPACKTOPUHY;

3) B mo3HaBaTENbHON (KOTHUTUBHOM, MHTEIJIEKTYalbHOW) chepe — yMEHUE yIpaBisiTh
CBOEH MO3HABATEIbHOM JCATEIbHOCTBIO;

4) popmMupoBaHUE XMMHKO-IKOJIOTHUYECKON KYJIbTYPHI, SIBISIOMIEHCS COCTAaBHOW YacThIO
AKOJIOTMYECKOM U 0011el KyIbTYphl, U HAYYHOI'O MUPOBO33PEHUS;

5) yMeHHe OLleHUBaTh CUTYALMIO U OTIEPaTUBHO IPUHUMATh PEILICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4.

MeTtanpeaMeTHBIMH Pe3yJIbTAaTAMHM OCBOEHHS BBIITYCKHUKAMHU LIKOJIBI IIPOTPaMMBI 10
XUMUH SIBIISIFOTCSL:

l)ucnonb3oBaHue yYMEHHMM M HaBBIKOB  pa3IMYHBIX BHJIOB  IO3HABaTEbHOU
NESITEIbHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUA (CHCTEMHO-WH(DOPMAIIMOHHBIN
aHalu3,  MOJENUpOBaHME) s M3y4YEHHUsS  PAa3jIMYHBIX  CTOPOH  OKpY’Karolein
JNIEUCTBUTEIILHOCTH,

2)UCTONb30BAHUE OCHOBHBIX MHTEIJIEKTYaJIbHBIX — omepanuii:  ¢opmyaupoBaHue
TUIOTE3, aHaJIM3 U CUHTE3, CPaBHEHUE, 000011IeHNE, CUCTEMATU3allNs, BbISIBICHHE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3)ymMeHue TeHepupoBaTh HJEHW U ONPENEIsATh CpPEICTBa, HEOOXOAUMBIE IJIsi UX
peannsanuy;

4)ymeHue ornpenesisaTh el U 3aJaud JesTeIbHOCTH, BHIOMpATh CPEICTBAa peaiu3aluu
LEIU ¥ MPUMEHSTh UX Ha MPAKTHUKE;

5)ucnonp30BaHue Pa3INYHBIX UCTOYHUKOB IS MTOJYUYEHUSI XMMUYECKON HH(POpMaIUH.

IIpenmMeTHBIMH  pe3yIbTATAMH OCBOCHMS  BBIIYCKHMKAaMH OCHOBHOM  IIIKOJIBI
IIPOrPaMMBbI 110 XUMHUU SBIISIFOTCS:

1.B nmo3HaBarenbHOU chepe:

e aBaTh ONpEeNICHUs] M3YyYEHHBIX MOHSATHI: BEIIECTBO (XMMUYECKUI 3JEMEHT, aToM,
WOH, MOJIEKyJa, KpUCTaUIMYecKash pelleTKa, BEeIIeCTBO, IPOCThIE U CIOXKHBIE
BEIIECTBA, XUMHMUeckass (opMmyna, OTHOCHUTENIbHas  MOJIEKYJsipHAas  Macca,
BaJICHTHOCTb, OKCH[Ibl, KHCJIOTHI, OCHOBAaHMS, COJIM, amM(pOTEPHOCTb, HHAUKATOD,
NEPUOANYECKUNA 3aKOH, IMEPUOAMYECKAss CUCTEMA, H30TOIBl, XUMHYECKas CBS3b,
ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCICHMS, JEKTPOJIMUT); XUMUYECKass peaxius
(XMMUYECKOE YypaBHEHHME, TEHETHYECKas CBs3b, OKHCIEHUE, BOCCTAHOBJICHHUE,
AIEKTPONUTHYECKAS AUCCOIMAIINS, CKOPOCTh XUMUYECKOM peakiun);



OIMMUCBIBATh JACMOHCTPALIMOHHLIC H CAMOCTOATCIILHO HpOBCI[éHHI:IG OKCIICPUMCHTHI,
UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIH (PYCCKUIA, POJHOMN) S3bIK U SI3bIK XUMUU;
OIMUCBIBATh WU pa3iIn4aTb U3YYCHHLIC KJIACChl HCOPIraHUYCCKUX COGHHHCHHﬁ, IMPOCTHIC
H CJIOKHBIC BEIICCTBA, XUMHWYCCKUC PCAKIINH,

KJ1acCU(UIUPOBATh U3YUEHHBIE OOBEKTHI U SIBIICHUS;

Ha0JI0/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO ITPOBOJUMbBIE OIBITHI, XUMUUYECKHE
peaxiuu, NpoTEeKaroIINe B IPUPOJIE U B OBITY;

ACJIaTb BBIBOABI W YMO3AKJIIOYCHUSA U3 HEl6JHOI[CHPII>i, HN3YUCHHBIX XHWMHUYCCKHUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEU3YyUEHHBIX BEIIECTB 110 aHAJIOTUU CO
CBOICTBaMH U3Y4YECHHBIX;

CTPYKTYpUPOBATh M3yYCHHBIH MaTepuall 1 XUMHYECKYI0 HWH(POPMALINIO, TIOTYYCHHYIO
W3 IPYIrUX UCTOYHUKOB;

MOJIETTUPOBATh CTPOCHHE aTOMOB JIEMEHTOB IEPBOT0 — TPETHETO MEPUOJIOB (B paMKax
W3YYCHHBIX MOJIOKEeHU Teopuu D.Pe3sepdopaa), cTpoeHre MPOCTEHIINX MOJICKYI.

2.B 1IeHHOCTHO-OpUEHTAIMOHHOM chepe:

aHAJIM3UPOBATh U OLEHUBATH IOCIEACTBUS JUISL OKpYXaroulell cpelpl OBITOBOW M
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM € epepabOTKOM BEILIECTB.

3.B tpynoBotii cdepe:

IIpOBOAUTD XUMHUYCCKHH SKCIICPUMCHT.

4.B cdepe 6€30MacHOCTH KU3HEIEATSIIBHOCTH

OKa3bIBaTh MEPBYIO IOMOIIL IPH OTPABJICHUAX, OXKOTaXx M JPYruxX TpaBMax,
CBSI3aHHBIX C BEIICCTBAMH U J1a00PaTOPHBIM 000PYIOBAHHUEM.



Coaep:xanue Kypca

Pa3nen 1. Teoperuueckue oCHOBbI XUMHUH-144

Tema 1. XuMuyeckue peakiiu ¥ 3aKOHOMEPHOCTH UX NPOTEKAHUSA
CKOpOCTh XMMHUYECKOHN peaKkIIMU. DHEPreTuKa XMMUUECKUX peakunid. DakTopsl,
BIIMSOIINE HA CKOPOCTh XMMUYECKUX PEaKIUI

Tema 2.PacTBopbl. Teopusi 31eKTPoaUTHYECKOH Jucconuannu-11y
[TonsiTe o pacTBopax. BeliecTBa 35€KTPONHUTBI M HEANEKTPOIUTHL. MexaHu3m
ANEKTPOJIUTAYECKON AUCCOLMALIMMI BEIIECTB C HOHHOM CBSI3bIO.

MexaHu3M IuCcCOLMalry BEIECTB ¢ MOJISIPHOM KOBAJIECHTHOM CBS3BIO.
CuIbHBIC U CITA0BIC DJICKTPOJIUTHI.

Peaxiuu nonHoro oomena. CBoiicTBa HOHOB.

XUMHUYECKUE CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB.

XHUMHUYECKHE CBOMCTBA OCHOBAaHUH KaK 3JIEKTPOJIMTOB.

XHUMHUYECKUE CBOWCTBA COJIEN KaK 3JIEKTPOJIUTOB.

I'uaponus conei.

Paznen I1. Di1eMeHTBI-HEMETANJIBI H HX BajKHEHIIINE coeTNHEHUS
Tema 3. O01mas XxapaKTepUCTHKA HEMETAJLI0B-244
DneMeHThI-HeMeTalllbl B pupoje u B [leproaudeckoil cucTeMe XMMHYEeCKUX
anemenToB JI.1. Menpeneena.
[TpocTsie BeliecTBa-HEMETAIIbI, UX COCTaB, CTPOCHUE U CIIOCOOBI MOTYYESHHS.
Bonopoansie u KUCIOPOIHBIE COCTMHEHHS] HEMETAILIIOB -34
Tema 4. lloarpynna Kuc/jaopoaa v eé THNHYHbIE MPEACTABUTEIN.-64
OO0m1as xapakTepucTUKa HEMETAIIOB TIOATPYIIIBI KUCIOPO/Ia.
Kucnopoa u 030H. Kpy2oeopom kucnopooa 6 npupooe.
Cepa — npeacrasutens VIA-rpynmsl. Ayutorpomnus cepbl. CBOWCTBA U IPUMEHEHHE.
CepoBonopon. Cynbdusl.
Kucnoponcoaepxkaiiue coenuuenus cepsl (1V).
Kucnoponconepxamue coequaenus cepsl (VI).
Tema S. Iloarpynmna azora v e€é THNUYHBIE NPEICTABUTEIM. -74.
OO61mas XxapakTepuCcTHKa 3JIEMEHTOB MOATPYIIBI a30Ta. A30T — IpeacTaBuTeNns VA-
TPYIIIBL
Ammuak. Conu aMMOHMUS.
Oxkcupl a3oTa.
A3OTHas KUCIOTA U €€ COJIH.
®docdop u ero coequHeHus. Kpyeosopom ghochopa 6 npupooe
Tema 6.Iloarpynna yriepona-84
OO6m1ast XapakTepruCcTHKa JIEMEHTOB MOATPYIIBI yTAepoaa. YTIepoa —
npenctaButenb [VA-rpynnbl. ATioTpomnus yriepoaa. AcopOorus.
Okcupp! yraepoaa.
YronbHasg KUCI0TA U €€ COJIH.
Kpemnunii u ero coenunenus. Cunukamuas npomMviluieHHOCb.

Pazgea III. Meranibi-124

Tema 7. O01ue cBOMCTBA METALJIOB-04

DNeMEeHThI-METAJTBI B IPUPOJIC U B IEPUOANIECKON crucTeme. OCOOEHHOCTH CTPOSHUS
X aTOMOB.

Kpucrannnueckoe ctpoenne u (pU3NKO-XUMHUUECKHE CBONCTBA METAJLIOB.

DNEKTPOXUMHUUECKHE MTPOLIECCH. DIEKTPOXUMUUECKHUM psijl HAIIPSHKEHUH METaJIJIOB.

Cnnagel. [ToHsiTHE KOPPO3UU METAIIIOB.

Kopposusa memannoé u mepwvl 60pvovl ¢ Hell.



Tema 8. Mera/bl rJ1aBHBIX H NOOOYHBIX MOATPYNN-84

Mertaisl [A-rpynmnsl nepuogu4eckoi CUCTEMbI M 00pa3yeMble UMU IIPOCThIE
BELIECTBA.

Mertanel [IA-rpynmnbl nepuoANYECKON CUCTEMBI M UX BaKHEUIIIME COCTMHEHUS.

Kécrkoctb Bonbl. Ponb memannos IIA-epynnel 6 npupooe.

AJFOMUHUH U €r0 COEIMHEHHUS.

Keneszo — npencraBuTenb METANIOB IOOOUHBIX NOArpyMIl. BaxkHelye coelnHeHus
xKenesza

Pasznen IV. O0mue cBeeHusi 00 OpraHnv4ecKux coeIuHeHusAx9u
Tema 9. YrieBoaopoabi-S4
Bo3HUKHOBEHME M pa3BUTHE OPTraHUYECKON XUMHH — XHUMHHU COCTMHEHUH yTIIepo/ia.
Krnaccudukanus 1 HOMEHKIJIaTypa yIrJIeBOJOPOIOB.
[IpenenbpHbIE YTIEBOIOPOIBI — aJTKAHBI.
HenpenenbHabie yrieBogopoabl — ajaKeHBI.
HenpenenbHble yrieBogopoibl — ajakuHbl. [IpupoaHble HCTOYHHUKY YTIIEBOJAOPOIOB
Tema 10. Kucaopoaconepxaiue opranudeckue coeJHHEeHUs-24
Kucnoponcoaepxkaiiue oprannyeckue coeTmHeHUs. CIIUPTHI.
KapOoHoBbI€ KHUCTOTHI
Tema 11. BuoJ10ruYecKH BaKHbIE OPraHn4YecKre cCoeJUHEeHUs -24
buonornuecku BaxxHbie COCAMHEHUS — KUPBI, YTICBOIBI.
benku.
Tema 12. YesioBek B MHPe BellleCTB-74
BemiectBa, BpeaHbIe 17151 30POBBS UEJIOBEKA M OKPYKAIOLIEH Cpebl.
[Tonumepsr.
MunepanbHbie y10OpeHHs Ha BallleM ydacTke-44
Tema 13. IIpon3BoACTBO HEOPraHUYECKUX BELIECTB U UX MPUMeHeHne-34
[lonsATHE 0 XMMHYECKOM TEXHOJIOTHH.
[Tpon3BOACTBO HEOPTAHMYECKUX BEIIECTB U OKPYXKAIOIIAsl Cpejia.
[Tonstue o metamnmypruu. [Ipou3BoACTBO U MPUMEHEHHE YyTyHa U CTAJIU.



TemaTndyeckoe NJIAHUPOBAHME

Tema

KoaunuectBo
4acoB

|. TeopeTnueckne 0CHOBbI XUMHH

14

1.
2.DHepreTrka XUMUIECKIX PEaKITHiA.
3dakTopkl, BIUIIONIAE HA CKOPOCTh XUMUUYECKHX PEAKIIUM.

1. Xumuyeckne peakiiui U 3aKOHOMEPHOCTH UX TPOTeKAHUS
CKOpPOCTh XMUMHUUYECKOHN pEeaKkiInu.

O 03O L B W

l.
MexaHu3M 3JeKTPOIUTUYECKON JUCCOIUAlMU BELECTB C MOHHOM
CBS3bIO.

. MexaHu3M 11uccolraly BEeIIECTB € MOISIPHON KOBAJIGHTHOM CBA3BIO.
. CunbHBIE U ClIa0bIe SIEKTPOIUTHI.

. Peakuuu nonnoro oomena. CBoiicTBa HOHOB.

. XMMHYECKUE CBOMCTBA KUCJIOT KaK 3JIEKTPOJIMTOB.

. XMMHYECKHUE CBOICTBA OCHOBAHUH KAK 3JIEKTPOIUTOB.

. XMMHYECKHUE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB.

. I'maponus comeit.

. O6001eHNEe 3HAHUI 110 TeMe

IIpakTyeckas padora Ne 2. PenieHue sKkCliepuMEHTANBHBIX 3a7a4 110
TEeMeE.

11. KontpoabsHast padora Ne 1.

2. PactBopbl. Teopusi 3JIeKTPOJUTHYECKON AUCCONMATNH
ITonsTHe 0 pacTBOpax. BemecTBa 3J€KTPOIUTHL U HE DIIEKTPOJIUTHL.

114

I1. Dy1eMeHTBI-HeMEeTAJIBI H UX BAasKHEHIIINe coeTHHEHUS

24 4y

1.
xumuueckux anementoB .. Meneneena.
2.
ITIOJIYYEHHUS.
3.

3. O0mas XapakTepuCcTHUKA HEMETAJJIOB
DneMeHThI-HeMeTasulbl B pupoje u B [leprnoaudeckoii cucteme

HpOCTHe BCIICCTBA-HEMCTAJIIBI, UX COCTAB, CTPOCHUC U CITOCOOBI

BOI[OpO,Z[HBIC " KUCJIOPOAHBIC COCANHCHUSA HEMCTAJIJIOB.

4 IMoarpynna KUCJI0PoAa U eé THNHYHbIE NPeACTABUTEeU
1.
2.
3.
Amnotponus cepbl. CBOWCTBa U IPUMEHEHUE.
4.
5.
6.
7.
IKono2uueckue npooaembl, C6A3aHHbIE C KUCTOPOOCOOEPIHCAUUMU
COeOUHEHUAMU Cepbl

OO0r11ast XapaKTepUCTHKA HEMETAIJIOB TOATPYIIIBI KUCIOPO/A.
Kucnopon u o30H. Kpyeoeopom xucinopooa 6 npupooe.
Cepa — npexacrasutens VIA-rpynmsl.

Ceposoaopoa. Cynbhubl.

Kucnoponconepxamue coequaenus cepsl (IV).
Kucnopoaconepxaniue coenqunenus cepsl (VI).
O6o6mmaromuit ypok no teme 4. Kpyeosopom cepbol 6 npupooe.

S.
1.
IpeIcTaBUTENb VA-TpyNIbl.

Hoarpynma a3ora u €€ THNHYHbIE NPEACTABUTEIHN
OO0m1as xapakTepucTUKa 3JIEMEHTOB MOATPYIITHI a30Ta. A30T —

64




1. BO3HUKHOBEHNE U pa3BUTHE OPraHUYECKON XUMUU — XUMHH

Ne KoanuecTtBO
Tema
4acos
2. Ammuak. Conu aMMOHMUS.
3. IpakTuyeckas padora Ne 3. [TonydeHre aMMUaKa U OTIBITHI C HAM.
4. Okcunnl a3oTa.
5. A30THast KUCIIOTa U €€ COJH.
6. Docdop u ero coenuHeHus. Kpyeosopom ¢ghocopa 6 npupooe
6. 6. [loarpynna yrjepojaa 8u
1. O0mas xapakTepUCTHKa JIEMEHTOB MOATPYIIIBI yIiaepoaa. YTIepoa
— npencraBuresb [VA-rpynmnel. Amiotponus yriaepoaa. Axcopomus.
2. Oxcusl yriaeposa.
3. YroibHas KUCIIOTa U €€ COMH.
4. llpakTuyeckas padora Ne 4. [Tonyuenue okcuna yriepoaa (IV) u
M3YYEHHUE €ro CBOMCTB.
Pacno3naBanue kapOOHATOB.
5. Kpemnunii u ero coenqunenus. Cunukammas npomvlulieHHOCHb.
6. O0o0mnIeHne 3HaHui 110 TeMaM 3—6.
7. Pentenue 3amad.
8. KoutposabHasi padora Ne 2.
I11. Metanasl 12

7 7. O01mme cBOMCTBA METAJLJIOB
15neMeHThI-MeTaNIBl B IPUPOJIC U B IEPUOAUUYECKON cCHCTEME. 4y
Oco0EHHOCTH CTPOCHUS X aTOMOB.

2. Kpucrannuueckoe cTpoeHue U (GU3NKO-XUMUIECKHE CBONCTBA
METAaJIJIOB.

3. DIEKTPOXUMUYECKUE MPOLIECCHI. DIEKTPOXUMUUECKUN P
HaIpSKEHUN METAJIOB.

4. Cnnasel. [loHsTHE KOPPO3UU METAIIOB.

Kopposus memannog u mepol 60pu6bi C Hell.

8 8. MeTaynbl IVIaBHBIX M TOOOYHBIX MOATPYIII 84
1. Metamnst [A-rpynnel nepuogu4eckoi CUCTEMBbI M 00pa3yeMble MU
MPOCTHIE BELIECTBA.

2. Metannst [|A-rpynnsl nepuoanYecKoil CUCTEMBI U UX BayKHEHIIIHE

COEIMHEHUSI.

3. Kéctkocth Bonbl. Ponb memannog [IA-epynnwi 6 npupooe.

4. ANIOMUHUI U €r0 COeANHEHUSL.

5. XKene3o — npeacraBuTellb METAIIIOB MOOOYHBIX MOATPYIII.

Baxwuelimme coeMHEHUS XKele3a.

6. O000IeHEe 3HAaHMI 110 TeMaM 7, 8.

7. IlpakTyeckasi padora Ne 5. Penienne skcriepiMeHTaIbHBIX 3a/1a4

o TeMe «MeTaiby.

8. KonrpoubHas padora Ne 3

IV. O61mue cBegeHusi 00 OPraHUuYECKUX COCTUHEHUAX 9y

9 9. YrieBoaopoasl




Tema

KoaunuectBO
4acoB

COCIMHEHUH yriepoa.

2. Knaccudukanus 1 HOMEHKIIATypa YTrJIeBOAOPOIOB.

3. IlpenenbHbie YriIeBOAOPOIbI — aJIKaHBI.

4. HenpenenbHbIe YTIIIE€BOIOPOIbI — AJIKEHBI.

5. HenpenenpHbie yTriieBoa0poabl — alKUHBL [IpUpoIHbIE HCTOYHUKH
YTJIEBOJOPOIOB

54

10

10. KucJsiopoacoaep:xaiye opraHundecKue coeTMHeHnst
1. Kucnoponacoaepkamue opranudeckue coeiuHeHust. CiupThl.
2. KapOGoHOBBIE KUCTOTHI

29

11

11. buoJsiornyeck BaskHble OPraHUuYeCKUe coeJMHeHus1 ((KHUpPbI,
YIJIeBO/AbI, 0eJIKH)

1. buonoruuecku BaxxHbIe COCTUHEHUS — SKUPBI, YTIICBOIBIL.

2. benku.

29

V. XuMus u JKU3Hb

Tu

12. YennoBek B Mupe BelecTB

1. BemecTBa, BpeiHbIE AJIS 30POBbs 4EIOBEKA U OKPYXKAIOLIEH CpeIbl.

2. Ilonnmepsl.
3. MunepanbHble yIOOpEHHs Ha BallIEeM Y4acTKe.
4. IlpakTnyeckas padora Ne 6. MuHepaibHble y100peHus.

4q

13. [Ipon3BoACTBO HEOPraHMYeCKHUX BelleCTB M X IPUMEHEeHHe
1. [lonsaTHe 0 xuMuueckou TexHosoruu. [IponszBoacTo
HEOpPraHMYECKUX BEIIECTB U OKPYKaroIlas cpesa.

2. Ilonstue o metamutypruu. IIpon3BoacTBO M NPUMEHEHHUE YYTyHA U
CTaJIN.

3. O0o0mienue 3HaHui Mo Teme 13.

Jemonctpanuu. 1. Kogorpammsl 1 TuHaMudeckoe mocooue
«[Ipon3BoacTBO cepHOIl KUCTOTBIY.. 3. Cratiovl 0 Xumuyeckou
mexnono2uu. 4. MoJienu npou3BOACTBA CEPHOU KUCIIOTHI.
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