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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1 Ob6nacte npuMeHeHust padoyeil MpPorpaMmbl

PabGouast mporpamma y4eOHOW AWCIMIUIMHBI SIBISIETCS YacThIO IPOrPaMMbI TOJTOTOBKH
crienaiaucToB cpeaHero 3BeHa B cooTBeTcTBUUM ¢ PI'OC mo cmenuansHoct CIIO 18.02.12
«TexHonoruss aHATUTUYECKOTO KOHTPOJISI XUMHUYECKUX COCIUHEHUN» (YpOBEHb IMOIATOTOBKH
0a30BbIi).

1.2 Mecto yueOHoii Aucuuminusl B ctpykrype IIICC3:

I[HCHHHJII/IHB. BXOIUT B 061H€Hp0(1)6CCHOH&JIBHBIfI LUK, UMCECT MCKIIPCAMCETHBIC CBA3U
O6HlerO(1)CCCI/IOHaJ'IbeIMI/I JUCHUIIIIMHAMH «AHamuTHYECKas XUMMUA», ((OpraHI/I‘leCKaﬂ XUMUS).

1.3 Heamu wu 3axaum AUCHMIUIMHBI — TpeOOBaHHA K Ppe3yJbTaTaM OCBOCHHUA
JAUCHHUILTHHBI:

B pe3ynbrare ocBOEHUS NUCUUIUIMHBI O0YUaIOLIUIICs 10JIKEH
yMeETb:

—  BBINOJHATH PacuéThl: MAapaMEeTPOB ra30oB, ra30BbIX CMECEW, KHUJIKOCTEH, KOJUIMTaTUBHBIX
CBOICTB pacTBOPOB;

— TIPOBOAMTH: CAMOCTOSITEIBHBIA MOMCK HAYYHOW MH(OpPMAIMH O CBOEH MpoecCHOHATLHON
JESATEIIBHOCTH C NPUMEHEHHEM MCTOYHHUKOB HAYIOMYJSPHBIX WM3AAHWH, KOMIIBIOTEPHBIX
TEXHOJIOTHI /Uit 00paboTKU U Mepeayl XUMUYEeCKOH MHPOpMAIMHU B pa3IMYHBIX Qopmax,
1a0opaTOpHbIE UCCIIEAOBAHUS CBOMCTB KHUIKOCTEH;

— ONpeAensATh: TEPMOJWHAMUYECKHE MapaMeTpbl COCTOSHUS CHCTEM, KOHIIEHTPAIUI0
pearupyoIux BEeIEeCcTB, CKOPOCTb XUMUYECKON PEAKIINY;

—  COCTaBJISITh: AJITOPUTMBI ONPEEIIEHUSI OCHOBHBIX TEPMOJINHAMUYECKUX [1apaMETPOB;

— paccuuThBaTh: TeIUIOBbIe 3((EKTb, pPaBHOBECHbIE KOHIEHTPALUH, KOJUIUTATUBHBIE
CBOMCTBA PacCTBOPOB;

—  CTPOUTBH: U30TEPMY aACOPOIIMH MO FIKCIIEPUMEHTAIBHBIM JaHHbBIM, (Da30Bble AUAarpaMMBbl;

— DKCHEPUMEHTAJbHO OINpPEAENsATh: MapaMeTpbl KaTaJIUTUYECKHX IPOLECCOB, MOJISPHYIO
Maccy pacTBOPEHHOTO BEIIECTBA, KOAPGUIIMEHT pacipeaeIeHUs;

— 00OCHOBBIBaTh: BBIOOP METOJIMKH SKCHEpPUMEHTAa U J1a0OpaTOpHOro OOOPYIOBaHUS IO
KOHKPETHOMY 33/1aHHUIO;

— HaxOJWTb: B CIIPABOYHOM JTUTEpaType MmokazaTean PU3NKO-XMMHUYECKIX CBOMCTB BEIIECTB U
UX COeINHEHMUIH;

—  M3MepATh: JJEKTPOJABIDKYILYIO CHIIy rainpBaHudeckoro osnementa (9JIC) mnomydars:
YJIBTPAaMUKPOTETEPOTreHHBIE CUCTEMBI U OIPENIEIATh UX OCHOBHBIE XapaKTEPUCTHKU;

— HCIIONIB30BaTh IPHOOpPETEHHBIE 3HAHUS M YMEHHS B NPAKTUYECKOH JAEATENbHOCTH U
MOBCE/IHEBHOM KU3HU: JJIs1 OOBSICHEHUSI XUMUYECKUX SBIICHUH, TPOUCXOISIINX B IPUPOJIE,
OBITY ¥ Ha IPOMU3BO/ICTBE;

—  DKOJIOTUYECKU TPAMOTHOTO MOBEJEHUS B OKpPY>KaIOILEl Cpene;

— TOHMMAaHUS TJOOAJIBHBIX NPOOJIEM, CTOSIIMX TIepell YeJIOBEYECTBOM: HKOJOTHUECKHUX,
SHEPreTUYECKHUX U ChIPHEBBIX;

— 0Oe3omacHOi paboOTHI ¢ BEIIECTBAMHU B JIaOOPAaTOPUH, OBITY U Ha MIPOU3BO/ICTBE;

— ompeleneHus: BO3MOXHOCTH TEYEHUs (PU3MKO-XMMUYECKHX HPEBpALlCHUH B Pa3IUYHBIX
YCIIOBUSIX U OLIEHKH MX IOCJIEACTBUM;

3HATh:
— OCHOBHBIC 3aKOHBI (PU3UYECKON U KOJUIOMIHON XUMUU;
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— CBOMCTBa arperaTHbIX COCTOSIHUI BELIECTBA;

—  (OpMYJIUPOBKH M MATEMAaTUIECKOE BBIPAKCHIE Fa30BBIX 3aKOHOB;

—  OCHOBBI XUMHUYECKOU TEPMOJIMHAMUKHN U TEPMOXUMHUH;

—  TEI0EMKOCTH BEUIECTB, UX PACUETHI;

— crmocoObl  OMpeeieHHs] BO3MOXXHOCTH U HANpaBJICHWs TEUEHHUS CaMOIPOU3BOJIBHBIX
MPOILIECCOB;

—  OCHOBBI XMMHYECKOM KMHETHKH;

— TOMOTEHHBIE U T€TePOreHHBIC KaTATUTUUYECKUE MTPOLIECCHl, 3aKOHOMEPHOCTHA U MEXaHU3M UX
TEUCHUSI;

- aacopOuus Ha TBEPIBIX aICOPOSHTAX;

— CYIIHOCTh XHWMHYECKOTO PAaBHOBECHUSI, OIPEICICHUE ONTUMAIbHBIX YCIOBUM BEACHUSA
XUMHUYECKUX MPOIIECCOB;

—  OCHOBHBIC METO/Ibl HHTCHCU(UKAIIUH (PU3HKO — XUMHUYECKHUX ITPOIIECCOB;

- (pu3MKO — XUMHYECKUE METO/IbI aHAIN3a BEUIECTB, TPUMEHsIEMbIE TPHUOOPHI;

—  COBPEMEHHBIE MPEJICTABICHUS O PACTBOPAX, KOJUIMTATUBHBIE CBOMCTBA pacTBOPOB;

- IpOLECCH NEPErOHKH, PEKTU(UKALINN, IKCTPAKIIMU, abcopOLuu;

—  OCHOBBI JIEKTPOXHUMUHU;

—  OCHOBBI KOJUIOUJHOM XUMUH;

— CTpPOCHHE, CBOWCTBA YJBTPAMHKPOTETEPOTE€HHBIX CHCTEM, CIIOCOOBI CTaOWIM3aIluu |
pa3pyuIeHus: KOJUIOUIHBIX U MUKPOTE€TEPOTCHHBIX CUCTEM.

TexHuk noymkeH o01agaTh OOIIMMU KOMIIETEHIIMAME, BKJIIOUYAIOIIUMU B c€0s1 CIIOCOOHOCTD:

OK 1 BseiOupare cmocoObl pemeHus 3anad  npopecCHOHATBHONH  JIeATENbHOCTH,
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 2 Hcnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a M HWHTEPIPETALNU
uHpopMaluu M WHGOPMALMOHHBIE TEXHOJOTUHU JUISl BBINOJHEHUS 3aJad NpoQpecCHOHANbHON
JESATEIIHOCTH,

OK 3 IInanupoBaTb M peaqU30BbIBATh COOCTBEHHOE NPO(YECCHOHAIBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATENBCKYIO ESITEIbHOCTh B Npo(eccHOHANbHOM cdepe, HCIoab30BaTh
3HaHUS 110 (PUHAHCOBOM I'PAMOTHOCTH B Pa3IMUHBIX )KU3HEHHBIX CUTYalHsIX;

OK 4 D¢ dexTnBHO B3aMMO/IeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 5 OcyuiecTBisTh YCTHYIO M MUCBMEHHYIO KOMMYHHKAIMIO HA TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 6 IIposiBiaTh rpa’kJaHCKO-NaTPUOTUYECKYIO MO3UIIHIO, JEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEUENIOBEUYECKUX ILEHHOCTEH, B TOM YHUCIE C yYeTOM
rapMOHHM3allUU MEXKHAIIMOHAIBHBIX M MEXPEJIUTHO3HbIX OTHOLIEHUM, NPUMEHSATh CTaHAapThI
AHTUKOPPYNLIUOHHOIO TOBEICHUS;

OK 7 CozeiicTBOBaTh COXpaHEHUIO OKPYXKAIOLIEH cpesbl, pecypcocOepekeH 0, TPUMEHSITh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIUIB OEpEeXIMBOIO MPOM3BOACTBA, 3(P(PEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX CUTYaLHsX;

OK 9 Tlonb3oBaThCcsi MpOGECCHOHATBLHONW JOKYMEHTAllMell Ha ToCylapCTBEHHOM H
WHOCTPAHHOM SI3bIKAX;

Texauk pomxeH o01aaaTh MPohecCHOHATBPHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOIUMHU
BUJIaM JIeSITENLHOCTH:

[IK 1.1 OueHuBaTh COOTBETCTBME METOJIMKHU 3aJa4aM aHajau3a MO JAHANa3oHy U3MEpSEeMbIX
3HAYECHHH U TOYHOCTH;

I1IK 1.2 Beibuparb onTuMaabHbIe METOIbI AaHAJIN3A;

1K 1.3 [ToaroraBnuBaThk peareHThl, MaTEPUANIbI U PACTBOPHI, HEOOXOIUMBIE JUISI aHAIIN3A;

I[IK 1.4 PaboraTh ¢ XMMHYECKMMHU BEIIECTBAMH W OOOPYJIOBAaHHUEM C COOJIOJICHUEM
OTPACJIEBBIX HOPM U IKOJIOTHYECKOM 0€30MacHOCTH;



IIK 2.1 OGcnykuBaTh U IKCILTyaTHPOBATh JabopaTopHOE OO0OPYIOBAaHHE, UCIBITATEIIBHOE
000pyI0BaHUE U CPEACTBA U3MEPEHUS XUMUKO-aHAIUTUYECKUX J1aD0paTOpHii;

I[IK 2.2 IIpoBOoAWTh KA4YE€CTBEHHBIM M KOJMYECTBEHHBIM aHalW3 HEOPraHUYEeCKUX U
OpPTaHWYECKUX BEIISCTB XMMHUUECKUMHU U (PU3UKO-XUMHYESCKUMH METOIaMHU

I1K 2.3 ITIpoBOauTH METPOJOTUUYECKYIO 00pabOTKY pe3yJIbTaTOB aHAIN30B,

I[IK 3.1 IlnanupoBaTh M OpraHu30BbIBaTb pabOTy B COOTBETCTBUM CO CTaHJIapTaMu
MPEIPUATHS, MEXKIYHAPOAHBIMU CTAaHIAPTAMU U IPYTUMU TPEOOBAHUSIMU;

1K 3.2 Opranu3oBbIBaTh 0€30MaCHBIC YCIOBHSI MPOIIECCOB U MPOU3BOICTBA;

IIK 3.3 AHanu3upoBaTh MPOHM3BOJCTBEHHYIO ICATEIBHOCTh JA0OpAaTOpPUM W OIICHUBATH
HKOHOMHUECKYIO 3((HEKTUBHOCTH pabOTHI.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILINHBI

Buj yueOHoi padoThl O0bem yacoB
MaxkcumajibHasi ydeOHas HArpy3Ka (Bcero) 92
Oo6s13aTesibHAs ayAUTOPHAs ydueOHAasi HATpy3Ka (Bcero) 80
B TOM YHCIIE:
nabopaTtopHbIe padOThI 16

MPAKTUYCCKHUEC 3aHATUA -

KOHTpOJIbHas paboTa -

KYpCOBOM MPOEKT -

CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero)

Koncynbranuun
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HpOMe)KYTOqHaH aTTcCTauusi. B (I)opMe OK3aMCHa




2.2 TemaTn4ecKuii IJIaH U CodcpKaHue yqeﬁnoifl JUCHUILIMHBbI PU3HYeCKas M KOJJIOUIHAS XMMHUS
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3HaTh: IpeaMeT PU3NYECKON XUMUH, HAYYHOE U
MPUKIAIHOC 3HAUYeHUE (PU3NYCCKOW XUMUH,
1 | Beenenue. [Ipeamer ¢puszndeckon XuMUu 2T CUCTEMHBIE U BHECHUCTEMHBIE € TUHUIIBI OK 1 1
W3MEPEHHS BEIMYMH, TMEePeXO0Jl U3  OJHOU
CHUCTEMBI B IPYTYIO
Pasznea 1. ®u3nueckass XuMua 50
Tema 1.1 ArperatHoe cocTOsiHNE BellleCTBA 14
3aKkOHBI HAEaJbHBIX Tra30B. MOJIEKYISIPHO-KMHETHYECKAs
2 A yIp 2T 3HATB: 3aKOHBI HAealbHEBIX I'a30B OK 1-7,9 1
TEOpHs UACAIbHBIX Ta30B.
3HATh: 3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHUYECKUX U (PUIUKO-XUMHUUYECKUX MPOIECCOB;
3aKOHBI UEATbHBIX T'a30B; OCHOBBI (DU3MUECKOI
3 | I'a3oBbIie cMecH. 3akoH JlanpToHA 2T a N ’ fb OK 1-7,9 1
A KOJUIOMJHOH XMMHMHU, XMMHYECKON KHHETHKH,
ANEKTPOXUMUU, XUMUUECKOH TEPMOJAMHAMUKHA U
TEPMOXUMHUH
3HATh: 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX U PUIUKO-XUMUUYECKUX MPOIECCOB;
PeannHEIE ra3el. YpaBHeHue Ban-nep-Baanbca. o o
4 2T OCHOBBHI (hm3WYeckod W KoutouaHouW xumuu, | OK 1-7,9 1
Kputnueckoe cocrosiue .
XHUMHYECKOH KUHETHUKH, 3IEKTPOXUMHUH,
XUMHUYECKOW TEPMOJIMHAMHUKHN U TEPMOXUMHUHU




Pemenue 3amau Ha Temy «3aKOHBI HJI€ATbHBIX Ta30By,

YMeTh: BBIIOJIHATh pacuéThl: IapaMeTPOB ra3os,

5 21 . OK 1-7,9
«PeanpHble ra3e» ra3oBbIX CMecer
6 XapakTepucTUKa JKHIKOro coctosgHus. I[loBepxHOCTHOE o 3HaTh: CBOWCTBA  arperaTHblX  COCTOSIHUHI OK 1-7. 9
HATSHDKCHHME U IOBEPXHOCTHAs! DHEPIHUs. BELICCTB '
7 Baskocts  xkuakocrei, ee wusMmepeHue. lcmapenue wu o 3HaTh: CBOWCTBA  arperarHblXx  COCTOSHUH OK 1-7. 9
KUIICHUE KUIKOCTEN BEIIECTB ’
8 XapakTepucTUKa TBEPAOro cocrosHud. IlmaBienne wu o 3HaTh: CBOWCTBA  arperarHblX  COCTOSHUH OK 1-7. 9
OTBEpACBaHNE BEILECTB BELICCTB '
Tema 1.2 TepmoaguHaMuKa U TEPMOXUMHS 12
3HATh: 3aKOHOMEPHOCTH POTEKaHUs
XMUMUYECKUX U (PU3MKO-XHMHUYECKUX IPOLIECCOB;
OHeprus U ee BUJbl. BHYTpeHHs SHEprusi CHUCTEMBI. . o
9 2T OCHOBBHI (hm3WUeckold W KoutouaHouW xumuu, | OK 1-7,9
TemnoemMkocTh BelecTBa .
XUMHYECKON KHHETUKH, EKTPOXUMUU,
XMUMHUYECKON TEPMOJIMHAMUKU U TEPMOXHUMUHU
3HATh: 3aKOHOMEPHOCTH IIPOTEKAHUs
XUMUYECKHX U (PU3HKO-XUMUYECKUX MPOIIECCOB;
. OCHOBBI (DU3MYECKOH U KOJJIOWIHOH XHMUH,
IlepBbIi 3aKOH TEPMOJMHAMHUKHU. TepMOIMHAMHYECKHUE N
10 o 2T XHUMUYECKOU KUHETHKH, anekrpoxumuu, | OK 1-7,9
nporueccel. TemnoBoii a3 ekt peakuuu. 3akoH ['ecca .
XUMHYECKON TEPMOJINHAMUKH U TEPMOXUMUN
yYMeTb. pacCuuThIBaTh TEIUIOBbIE 3((EKTh U
CKOPOCTb XUMHUYECKUX PEAKIIUI
3HATh: 3aKOHOMEPHOCTH POTEKaHUs
. XMUMUYECKUX U (PU3MKO-XHMHUYECKUX MPOLIECCOB;
Bropoii 3akoH TepmomumHamuku. TepmoauHaMUYECKHE . o
11 2T OCHOBHI (hm3mdueckod W KkoutouaHoW xumuu, | OK 1-7,9
MOTEHLIAAJIBI. DHTPONUS .
XUMHYECKON KHHETHUKH, NEKTPOXHUMUU,
XUMHUYECKON TEPMOJAMHAMUKH U TEPMOXUMHUHU
3HATh: 3aKOHOMEPHOCTH IPOTEKaHUs
. XUMHUYECKHX U (PU3UKO-XUMHUYECKUX MPOLIECCOB;
Tperuit 3akoH TepMoauHamMuku. [IpuHIMI MHHHMyMa . o
12 . 2T OCHOBHI (pu3mueckod u koutouaHou xumum, | OK 1-7,9
CBOOOIHOM PHEPTHH .
XUMHUYECKON KUHETUKH, AIIEKTPOXUMHUH,
XMMHUYECKON TEPMOJIMHAMUKH U TEPMOXUMHUHU
13 yMeTh: BBIIOJHATH  PAcyE€Thl  MapamMeTpoB
Pemenue 3ana4y Ha TeMy: «3aKOHBI TEPMOIMHAMUKI 4t
14 CUCTEMBI
Tema 1.3 ®a3oBoe paBHOBecHe U PACTBOPBI 6
[IpaBuno ¢a3. JIByxkoMmmoHeHTHas cucrema. Pa3oBble
15 P ¢ ey 21 yMeThb. CTPOUTH (ha30BbIe TUArPAMMBI OK 1-7,9

AuarpaMmbl




PactBopel. OcMmoTnueckoe nasinenue. Kunenue pactBopos.

16 21 MeTb. CTPOUTH (ha30BbIE TUArPaMMBI OK 1-7,9
3akoH Payis. 3akon Bant-I'odda y P b jmarp '
MeTh:  BBINOJIHATH acuéTel  IIapaMeTpOB
17 | Pemenue 3ana4 Ha TeMy: «PacTBopb» 21 y P p P OK 1-7,9
CUCTEMBI
Tema 1.4 XuMnyeckasi KHHeTHKA U KaTaJIN3 8
3HATh: OCHOBHBIE METOJbl HMHTECHCHU(DUKALUU
(U3NKO-XMMHUYECKIX MPOIECCOB; CYIIHOCTh MU
Ckopoctb  xumuyeckod  peakuuu.  Krnaccugukanus MEXaHU3M KaTajlnza; CXEMBI peaxkuui
18 | xumuueckux peakiuii. @aKTOpPbI, BIUSIOMIAE HA CKOPOCTH | 2T 3aMelieHuss W npucoeamHeHus;  ycnosus | OK 1-7,9
XMUMUYECKHUX peaKIuii XMMUYECKOI0 paBHOBECHUS;
YMETh! OINpeaesATh KOHLEHTPALUIO
pearupyromux BEIECTB U CKOPOCTh PeakIui
3HATh: 3aKOHOMEPHOCTHU IPOTEKaHUs
. XUMHUYECKUX U (PU3MKO-XUMUYECKUX MPOIIECCOB;
Kunetnueckue ypaBHEHMs peakLUi I[EpBOro, BTOPOro M N o
19 2T OCHOBBI (M3WYECKON U KoutouaHo xumuu, | OK 1-7,9
TPETHETO MOPSIAKOB. DHEPTUs aKTUBALIUU .
XUMHAYECKOH KAHETHKH, AIIEKTPOXHMHUH,
XMMUYECKOH TEPMOAMHAMUKU M TEPMOXUMHUHU
3HATh: MEXaHM3M JIEHCTBUS KaTalu3aTOpOB;
20 Karanmu3.  OcoOeHHOCTH  KaTaJIUTHUECKUX  PEaKIUH. or CYUIHOCTb U MEXaHHU3M KaTajiu3a, OK 1-7. 9
I'oMOreHHsIi 1 reTeporeHHbIN KaTanu3 yMeTh: OIIPEACIIATh IapaMeTpsl '
KaTQJIUTHYECKUX peaKIui
21 | ®epMeHTHI KaK KaTtanu3aropbl. POTOXMMHUYECKHE PEAKIIHU 21 3HATh: MEXaHU3M JICHCTBHSI KaTaJIU3aTOPOB OK1-7,9
Tema 1.5 Xumuueckoe papHOBecHe 4
3HATh: MEXaHHU3MBI TOMOTEHHBIX "
reTepPOreHHBIX peakiuil; OCHOBBI (PU3NYECKOH U
KOJJIOUJHOM XHUMHH, XHMHUYECCKON KHHETHKH,
AIIEKTPOXUMHUH, XUMHUYECKOH TEPMOJAUHAMUKU U
. . TEPMOXUMHH; CXEMbl peaklUuid 3aMeleHus |
OO6paTUMOCTh XUMHUYECKUX peakiuii. 3aKOH JIEHCTBUS Macc.
22 2T MIPUCOEIUHEHMS; YCIIOBHS xumuyeckoro | OK 1-7,9
KoHcTanTa XMMHYECKOTO paBHOBECHUS
paBHOBeCHS,;

yMeTb. TMPOU3BOJUTH PACUEThl IApPaMETPOB
ra3oBBIX CMeCed, KMHETHYECKHX IapaMeTpOB
XUMHYECKHUX peakiuid, XUMHUYECKOTO
pPaBHOBECHSI
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®dakTopbl, BIMAKOMIME Ha paBHOBecue. I[lpuumun Jle-
[Tarense

2T

3HATh: YCIOBUS XUMUYECKOT'O PAaBHOBECHS,
yMeTh. T[POU3BOJUTH pacCyeThl IapaMeTpoB
ra3oBbIX CMECEH, KHHETUYECKHUX I[apaMeTpOB
XUMHYECKHUX peaxiui, XUMHUYECKOTO
paBHOBECHSI

OK 1-7,9

Tema 1.6 DekTpoxumust

24

DnexTpoAHbli moTeHuan. Ypasuenue Heprera

2T

3HATH: 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX u (U3UKO-XUMHYECKHUX
MIPOIIECCOB; OCHOBBI (PH3UIECKON U KOJUIOMTHOM
XUMUHU, XUMAYECKON KUHETUKH, SJIEKTPOXUMUM,
XUMHYECKOH T CpPMOJUHAMUKH U TCPMOXUMUH,
YMeThb. BBIIOJHATh PacyeTbl 3JIEKTPOIHBIX
IMOTEHIIUAJIOB, JIEKTPOABHKYLIEN CHIIBI
raJlbBAaHUYECKUX  AJIEMEHTOB; HAaxOJIUTh B
CIIPaBOYHOM JIUTEpaType IMoKa3aTeian (HU3UKO-
XUMUYECKUX  CBOMCTB  BEIIECTB M  HUX
COEMHEHUI

OK 1-7,9

25

["aneBanMYeckue anemMeHTsl. Psn HanpskeHni

2T

3HATh: 3aKOHOMEPHOCTHU MIPOTEKaHUs
XUMHNYCCKUX n @HBHKO-XHMH‘IGCKI/IX
MPOLIECCOB; OCHOBBI (PU3UUECKON U KOJUIOMIHOM
XHUMHH, XUMHAYECKOUN KHMHCTUKHU, DJICKTPOXHUMHUU,
XUMHUYECKON TEPMOJUHAMUKHA U TEPMOXUMUU;
yMeTL: BBITIOJHATL  paCyYC€Thl  BJICKTPOAHBIX
MMOTEHIINAJIOB, 3JIEKTPOABHKYILIEH CHUJIBI
TaJIbBAHNMYCCKUX JJIEMCHTOB, HaxXoauThb B
CIIPaBOYHON JUTEpaType MoKazaTenu (U3UKO-
XUMHNYECCKNX CBOMWCTB BCIIIECTB u nux
COEMHEHUI

OK 1-7,9

26

Onexrponus. Akkymyisatopsl. Koppo3us meTaninos

2T

3HATh: 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUUYECKUX u (U3UKO-XUMHYECKHX
MIPOIIECCOB; OCHOBBI (DU3UYECKOMN M KOJIIOUTHOM
XUMHH, XUMUUYECKON KUHETHKHU, JJIEKTPOXUMUU,
XUMHUYECKOU T CpPMOJUHAMHKHN U TCPMOXUMHU,
YMETh. BBIIOJHATH PAacCyeThl AJIEKTPOIHBIX
IMOTEHIINAJIOB, 3IEKTPOBHKYLIEN CHIIBI
TaJbBaHUYCCKUX DJICMCHTOB

OK 1-7,9




Paznen 2 Kosstongnasi Xumus 28 | 16ap+4cp
Tema 2.1 JlucnepcHble CUCTEMBbI H PACTBOPHI 8
BbICOKOMOJIEKYJIIPHBIX COeITMHEeHU I
Kommonmneie pactBopbel. Knaccudukamuss aucrnepcHbIX 3HAThb: OCHOBBI (U3MYECKOW M KOJUIOMIHOMN
27 | cucrem. MonekynapHO-KMHETUYECKUE CBOMCTBa | 2T XUMUHU, XUMUYECKOH KUHETUKH, dekTpoxumuu, | OK 1-7,9
KOJUIOMIHBIX PacCTBOPOB XMUMHUYECKOH TEPMOAMHAMHUKU M TEPMOXUMHH
3HAThb: OCHOBBI (U3MYECKOM U KOJUIOMIHOM
28 | Onruyeckue CBONCTBA KOJUIOMHBIX PACTBOPOB 21 XMMUHU, XUMHUYECKON KUHETUKH, nneKkTpoxumun, | OK 1-7,9
XUMHUYECKON TepMOJIMHAMUKU U TEPMOXHUMUU
Bsskoctb S ’ ’ '
XMUMHUYECKOH TEPMOAMHAMUKU M TEPMOXUMHH
3HAThb: OCHOBBI (DU3MYECKOM U KOJUIOMIHOI
30 | Cryauu. Onpenenenye MOJIEKYISPHOM Macchl 2T XMMHUHU, XUMUYECKON KUHETHUKH, mekTpoxumuu, | OK 1-7,9
XHUMHUYECKON TepMOJIMHAMUKH U TEPMOXUMUU
Tema 2.2 IloBepXHOCTHBIE SIBJIEHHS HA TPaHuLe pa3aesa ¢ga3 4
3HATh: 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUUYECKHX U (PU3UKO-XUMHUYECKUX MPOLIECCOB;
31 | O6mias xapakTepUCTHKa COPOLMOHHBIX SBICHHUN 27 OCHOBBHI (hu3nueckod u koutomgHou xumuy, | OK 1-7,9
XUMHYECKOH KUHETHKH, AIIEKTPOXHMUH,
XMMUYECKOH TEPMOAMHAMHUKU M TEPMOXUMHUHU
3HATh: 3aKOHOMEPHOCTH POTEKaHUs
XMUMUYECKUX U (PU3MKO-XHMHUYECKUX MPOLIECCOB;
32 SApnenue  azncopbumu. Ancopbuma  u - Guonornmyeckue 2T OCHOBBI (DM3MYECKOH W KOJUIOUIHOW XUMHUHU OK 1-7,9
MIPOLIECCHI . ) ,
XUMHUYECKOH KUHETHKH, JIEKTPOXUMUH,
XUMHYECKOH TEPMOJMHAMUKU M TEPMOXUMHUH
JlabopaTopHBIil NPAKTHKYM 16 | 16ap+4cp
3HATh: (U3MKO-XUMHUECKHE METOJbl aHalIu3a
BEUIECTB, IMpPUMEHsEMbIEe MPUOOPHI; (PUIUKO- OK 1-7, 9:
33 JlaGopatopnass pabGora 1. I3mepeHue MOBEPXHOCTHOIO ) XUMUHCCKAC CBOMCTBA CLHIPLEBBIX MATCPUATIOB M | 1y 1 1.1 4
HaTsHKEHUS KHUIKOCTEH P MPOALYKTOB . 2.1-2.3;3.1-
yMeTL . HaxXoAuTb B CIHPAaBOYHOU JIUTCPATYpEC 3 . 3

MoKa3aTeyii (pU3UKO-XUMHUYECKHX CBOWCTB BEIICCTB
M UX COeTUHEHHH




3HATh: (U3UKO-XMMHYECKHE METOJbI aHaJIn3a
BEIIECTB, IMpPUMEHsEMbIe NPUOOPHI; (PUIUKO-

OK 1-7,9;
. XUMHYECKHUE CBOMCTBA CHIPHEBBIX MATEPHAIIOB H
34 Jlaboparopnass pabora 2. BS3KOCTh KHIKOCTEH U ee o0 CCKHE CBOMCTBA CRIPHC atepuano K 1.1-1.4;
MPOJYKTOB .
U3MEPEHHUE P pony . 2.1-2.3; 3.1-
yMeTL: HaxXoOAuTb B CIHPAaBOYHOU JIUTCpATYypE 3 3
moKazaTelin (U3NKO-XUMHUIECKUX CBOMCTB BEIICCTB '
M UX COCIUHESHUM
3HATh: (U3UKO-XMMHUYECKHE METOJbI aHAIM3a
BEILECTB, INpPUMeEHsieMble npubopsr; ¢usuko- | OK 1-7,9;
35 | Jlaboparopnas pabota 3. 3aBUCUMOCTb CKOPOCTH pEaKIuu . XHMHYECKHE CBOMCTBA ChIpheBbIX MarepuanoB u | 11K 1.1-1.4;
36 | or pa3u4yHbIX (HaKTOpPOB P MPOJYKTOB 2.1-2.3; 3.1-
YMeETh. ONpe/IeNsaTh KOHICHTPAIMIO PEearnpyrommx 3.3
BEIIIECTB U CKOPOCTh PEAKIMI
3HaTh: (U3UKO-XMMHUYECKHE METOJbl aHallu3a
BCIICCTB, TMPUMEHSEMbIC TPUOOPBI, (PUIUKO- OK 1-7. 9
37 XHMHYECKIE CBOHCTBA CHIPhEBBIX MATEPHANIOB H | i | 1_5_ 4
1-1.4;
38 | Jlaboparopuas pabora 4 Ilomyuenue 3055 411p IPOILYKTOB 2123 31
YMETbh. HaxOAWTh B CIPAaBOYHOM JIUTEpATYpE 33
IIOKa3aTciin (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB BCIICCTB '
U UX CO€OIUHEHUHN
3HATh: (PU3MKO-XMMHUUYECKHE METOJbl aHallu3a
BEIIECTB, TMpPUMEHsEMbIe MPUOOPHI;, (PUZUKO- OK 1-7. 9
(V) ) H
. . . XUMUYECKHE CBOWMCTBA CHIPHEBBIX MATEPUATIOB U .
39 Jlaboparopnast pabota 5. CBolicTBa IMYJIbCUIA, CYCIIEH3UI U p p K 1.1-1.4;
251p MIPOJYKTOB 9221
eH . 2.1-2.3;3.1
YMETh. HaxOAuTb B CIPaBOYHOU JUTEpaType 3.3
IIOKa3aTciin (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB BCIICCTB '
U UX CO€OIUHEHUHN
3HATh: (PU3MKO-XMMHUYECKHE METOJIbl aHalln3a
BEIIECTB, TMPUMEHSEMbIEe TMPUOOPBI;, (PUIUKO- OK 1-7. 9-
XHMHYECKHE CBOWCTBA CHIPHEBBIX MATEPUAJIOB U "
40 JlaGoparopnast pabGota 6. Apcopbumss u aecopOIus, o p p K 1.1-1.4;
i KTOB .
n30UpaTenbHOCTh afcopOuun p POAYKTO . 2.1-2.3; 3.1-
YMETh. HAaxOOuTh B CIPAaBOYHOU JIUTEpaAType 33

MoKa3aTed (PU3NKO-XUMUYECKHX CBOWCTB BEIIECTB
M UX COeTUHEHHH




CamocmosmenvHas paboma 00yuaowuxcs:

Brimonnenue pedeparos, 10KIa10B Ha TEMBI:

- ArperatHoe COCTOSIHHE BeliecTBa (Ta3ma, ra3000pasHoe,
xugkoe u  TBepaoe). dakTopbl  00yclaBIHMBarONINE
arperatHoe cocrosgHue. @a3oBble NEPEXOIBI;

- IlapoobOpazoBaHue W KuIreHHE >XKUIKOCTEeH. CXOACTBO H
paznuuue. Bs3kocTh W TOBEPXHOCTHOE  HATSKEHUE
JKUJKOCTH.

- Ilonsarue SHEPTUH, TEIIOTHI, paboThLI.
TepMonuHaMHYEeCKHUE CHUCTEMBl (OTKPBITBIC, 3aKPBITHIC,
n3onupoBaHHble). [Tapamerpsl cuctemsl. [Iponeccs.

-  BHyTpeHHsi1  SHeprusi  CHUCTEMBI. - 3aKoH
TEPMOJUHAMHUKA  JUII  HM300apHBIX, H30TCPMHUYCCKHX,
HM30XOPHBIX MPOIIECCOB.

- Onranbmus. Onpezaenenue. XapakTEpPUCTHKA €€ JJiA
TEPMOJIMHAMUYECKUX CUCTEM.

- DHTponus. XapakTepUCTUKA €€ NIl TEPMOJIMHAMHUYECKUX
CHCTEM.

- OCHOBHBIE€ TIOHSATHUS, TPAKTUUECKOE TPUMEHEHHE.

- CKOpOCTh XMMHYECKHX peaKIUid U (PaKTOphI, BIHSIOIIHE
Ha Hee.

- BrausHue KOHUEHTpanuu BELIECTBA HA CKOPOCThH
XUMHYECKUX PEAKIIUH.

- Brnugaue Temmeparypel Ha CKOPOCTb XMMHYECKUX
peaKkuuid.

- Ilonarus ranpBanmdeckuii 3neMeHT, J/C, moTeHIMANIBI,
AIEKTPO/IBI;

- DINeKTpoAHbIE TMOTEHIMAIBI HW WX Kilaccudukaims,
CTaHJIapTHBIN 3JIEKTPOIHBIN MOTEHIINA;

- Knaccudukanus snextponos 1 u 2 pona;

- XapakTepucTUKa HU3MEPUTEITBHBIX M BCIIOMOTATEIbHBIX
3JIEKTPOJIOB.

Pemrenue 3agau.

4cp

Bcero:

641+16ap+4cp




3. YCJIOBUA PEAJIN3AIIMM YYEBHOM JUCIHUILIVHBI

3.1 TpeOoBaHnusl K MATepUAJIBLHO-TEXHHYECKOMY 00ecre4YeHU 0
Jlnist peain3anuy nporpaMmbl yueOHOM JUCIUIUIMHBL JI0JDKHBI OBITH MTPEYyCMOTPEHBI
CJIEAYIOUIME CIELUaIbHbIE TOMEUICHUS:

Jlaboparopus (U3HUECKON M KOJUIOMIHON XUMUU OCHAIICHHAS HEOOXOIUMBIM IS
peanu3anuy MPorpaMMbl YIeOHOW TUCITUTUIMHBI 000PYIOBAHHUEM.

3.2 UudopmanunonHoe odecriedeHue 00ydeHust
OCHOBHBIE UICTOYHUKH:

1. T'ameera, O. C. ®usnveckas u KOUIOWIHAS XUMHUS: ydeOHoe mocobue mis crmo / O. C.
['ameeBa. — 6-¢ m3., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 328 ¢. — ISBN 978-5-8114-
7713-5. — Tekct: anekTpoHHbld // JlaHb: 35eKTpOHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/164947

JlonoTHUTEbHBIE HCTOYHHUKH:

1. Hurmarymnun, H. I'. ®usnueckas u xoimougHas xumus : ydeOnoe mocobue / H. T.
Hurmarymmn., — 2-e u3a., ucnp. u pom. — Cankr-IlerepOypr : Jlans, 2021. — 288 ¢. — ISBN
078-5-8114-1983-8. — Tekcrt: anekTpoHHBIH // JIaHb: 2JIeKTpOHHO-OMOIMOTEUHAsS CHCTEMa. —
URL.: https://e.lanbook.com/book/168863

2. baxwun, H. M. Havana ¢usnueckori xumuu: ydedHoe nocooue / H. M. baxun, B. H.
[Tapmon; pen.: B. B. bonneipes, B. B. Epemun. - Mocksa: UH®PA-M, 2015. - 332 c.: ui. -
(Boiciiee ob6pa3zoBanue - bakanaspuar).

3. benuk, B. B. ®usndeckas v KOJJIOUTHAS XUMUS: YICOHUK IS CTY. YIPSKICHUN Cpe.
npod. obpazosanus / B. B. benuk, K. U. Kuenckas. — 8-e us., ucnp. — Mocksa: M3narenbckuit
eHTp «Axagemusi», 2013. — 288 c.

4. TaBponckas, 0. H0. Komnonnnas xumus: yueOHuk u npakrtukym s CIIO / 1O. 1O.
I"aBponckas, B. H. ITak. — Mocksa: HOpaiir, 2016. — 287 ¢. — ISBN 978-5-9916-7639-7

5. Eropos, A.C. Xumus mqns xomiemxkeil. PocroB w/ll: ®denukc, 2013.-559c. (Cpennee
npodeccuoHanbHOEe 00pa30BaHUE).

6. HoBokmanoBa, A. JI. Opranuyeckas, Ouosiorndyeckas U (QHU3KOJUIOMIHAS XUMHUSL.
[Tpaktukym: yuedbnoe nocodbue mist CIIO / A. JI. HoBokmanoBa. — 2 u3A., UCHp. U AOM. —
Mocksa: FOpaiit, 2017. — 222 c. — ISBN 978-5-534-03708-1

7. Caenko, O. E. Xumus. Texuuueckuit npodunb: yueonnk / O.E. Caenxo.-Pocros-u//l;
®denukce, 2013.-222¢. : ui.- (Cpennee npodeccuoHanbHOe 00pa3oBaHuE).

WNHTtepHeT — pecypcsl:
1. Tlopran ¢pyHIaMeHTalIbHOTO XUMHUYecKoro oOpa3oBaHus [DnekTpoHHbIN pecype]: URL:
http://www.chem.msu.ru
2. XuMuK.ru - caiiT o xumuu [Dnektponnsiii pecypc]: URL : http://www.xumuk.ru
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACHATITAHBI

KoHTpo1b M oOLeHKa pe3yJbTaTOB OCBOCHHS Y4YeOHOW IUCIMILIMHBI OCYIIECTBISETCS

IpernoaaBaTesieM B MPOIECcce MPOBEICHUS MPAKTUICCKUX 3aHATHI U 1a00paTOpHBIX padoT,

TCCTUPOBAHM, a4 TAKIKC BBITIOJIHCHUSA O6y‘-IaIOH_II/IMI/IC$I WHIAUWBUYAJIbHBIX 3aHaHHfI, IIPOCKTOB,

HUCCJIETIOBAHUM.

PesyabTaThl 00yyeHus

Kpurtepun onenkn

(I)OpMLI H METOAbI OLICHKH

OCBOCHHBIC YMCHUS:
-BBIIOJIHSTh pacyeTsl
SJIEKTPOJIHBIX  MOTEHIMAJIOB,
ANEKTPOJABHKYILIEH CHJIBI
rajJlbBaHM4YeCKHX 3JIEMCHTOB;
-HaXOJIUTh B  CIIPABOYHOMU
JuTeparype MoKa3aTeIn
(UBUKO-XUMHUYECKUX CBOMCTB
BEIIECTB U MX COCIMHCHUM;

-ONPENEIATh  KOHLIEHTPALIUIO
pearupymomux  BEUIECTB U
CKOpPOCTb pEaKuii;

-CTPOUTh dazoBsie
JIAarpaMMbl;

-IIPOU3BOJIUTH pacyeTsl
MapaMeTpOB Ta30BbIX CMECEH,
KUHETUYECKUX  [1apaMeTpOB
XUMHUYECKUX peaKkuuid,
XUMHYECKOIO PaBHOBECHS;
-pacCUUTHIBATH TEIJIOBBIE
3¢ ekt u CKOPOCTh
XUMHYECKHUX PEAKLINN;
-OIIPENIEIATh napameTpbl

KATAIUTUYECKUX PEAKLIUN.

JemoHCcTpHpyeT YMEHUS:
BBITOJHATh PACUYETHI AJIEKTPOJHBIX
HNOTEHIMAJIOB, 3JIEKTPOABIIKYILEH
CUJIbI T'aJIbBAHUYECKUX 3JIEMEHTOB;
HaXO/IUTh B CIPaBOYHOU
JauTepaType IoKasaTenu (PU3MKO-
XMMUYECKUX CBOMCTB BELIECTB U
UX  COEIMHEHUH;  ONpPENeNsTh
KOHILIEHTPALUIO pearupyromumx
BEUIECTB U CKOPOCTb PEaKIIMii;
CcTpouTh  (a3oBbIE  JUArpaMMBbl;
IIPOM3BOJUTH PAacyYeThl IapaMeTPOB
ra3oBbIX CMeced, KHHETHYECKHUX
[apaMeTpPOB XUMHUYECKUX pPeaKLui,
XUMHUYECKOTO paBHOBECHS,
paccuuThIBaTh TEIJIOBbIE AIPPEKThI
U CKOPOCTh XMMHYECKHX PEaKIIM;
OIpeNeNnsTh napaMmeTpsl
KaTaJIUTHYECKUX PEAKIIHM.

DKcrnepTHOE HAOIIOCHUE U
OLICHUBAHHE  BBIMOJIHCHHUSI
1a00paTOPHBIX "
NPaKTUYECKUX PadoT.

Tekymuii  KOHTpPOJIb B
dopme 3aIUTHI
MPaKTUYECKUX u

1a00paTOPHBIX paboT

OCBOEHHbBIE 3HAHMUSL: JemoHcTpupyeT 3HaHus: | O1leHKa B paMKax TEKYILEro
-3aKOHOMEPHOCTH NPOTEKAHUS | 3aKOHOMEPHOCTEU NPOTEKAHUS | KOHTPOJIS pE3yJIbTaTOB
XUMHYECKMX U (PU3UKO- | XUMHUYECKUX U (GU3HKO- | BBIIOJTHEHUS

XUMHUYECKHUX IIPOLIECCOB; XMMHUYECKHUX IPOLIECCOB; 3aKOHOB | MHAWBUIYAIbHBIX

-3aKOHBI UJ€ANIbHBIX T'a30B; UJealbHbIX Ta30B; MEXaHHU3MOB | KOHTPOJIbHBIX 3a/laHuM,
-MEXaHU3M NEeNCTBUS | AEUCTBUS KaTaJIu3aTOpOB; | pe3yJbTaTOB  BBIIOJHEHUS
KaTaJnu3aTopOB; MEXaHHU3MOB TOMOTEHHBIX U | CAMOCTOSITENIbHON  paboThI
-MEXaHU3Mbl TOMOTE€HHBIX U | FETEPOTrE€HHBIX pEaKUUi; OCHOB | YCTHBIM HMHAWBHyaJIbHBIN
TE€TEPOrE€HHBIX PEaKIINA; ¢buznyecKoil 1 KOJUTOUIHON XUMHH, | OIIPOC

-OCHOBBI  (PM3UYECKOM M | XUMHUYECKOU KHHETUKH,

KOJUTOMJHOM XAMWH, | S3JEKTPOXUMHUH, XUMHUYECKOU

XUMHUYECKON KUHETHUKH, | TEPMOJUHAMUKA U TEPMOXUMUM;

3JIEKTPOXUMHH, XUMHUYECKOH | OCHOBHBIX METO/I0B

TEPMOJUHAMUKU U | MIHTEHCU(pHKAIUN ¢duzuko-

TEPMOXHUMMUH; XUMUYECKUX IPOLIECCOB; CBOWCTB

-OCHOBHBbIE METOJIbl | arperaTHbIX COCTOSIHUM BELLECTB;

WHTEeHCU(UKAIIUN (¢bu3uKo- | cymHocTen u MEXaHU3MOB
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XUMHYCCKUX IMPOLECCCOB,
-CBOMCTBa arperaTHbixX
COCTOSIHUM BEIIIECTB;

-CYIIIHOCTh | MEXaHU3M
KaTajun3a,;

-CXEMbI peaklui 3aMeIICHUs U
MIPUCOCANHCHUS,

-yCIIOBUS XUMHUYECKOTO
paBHOBECHS,
-pU3UKO-XUMHUYECKUE METOIbI
aHajan3a BCILICCTB,

HpUMEHsIEMbIe TPUOOPHI;
-(pusuKo-xuMHUECKHe
CBOMCTBa CBIPBEBBIX
MaTepHaJiOB U IPOIYKTOB.

KaTananu3a; CcXeM peakuui
3aMEUICHUs] W MPUCOCIMHEHUS;
YCJIOBUU XAMHYECKOTO
paBHOBecUs; (DU3UKO-XUMHUYECKUX
METOJIOB aHaiau3a BCILIECTB,

pUMeHsieMble TPUOOPHI; (HU3HKO-
XAMHYECKUX CBOHCTB CBHIPHEBBIX
MaTepHaJIOB U MPOIYKTOB.
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5 OGOCHOBAHHUE BAPUATUBHOMN YACTHU

OcHoBaHMeM [JIs BBEJIEHUSI HOBBIX SJIEMEHTOB SBIIETCS 3ampoc paboToiarens Ha
JOTIOTHATEbHBIE pe3ynbTathl ocBoeHus: [IIICC3, ¢ yyeToM mpodeccHOHANBHBIX CTaHIAPTOB
(kBanmuuKanMOHHBIX TpeOoBaHul), He npeaycMmorpenHbie PI'OC, u npeanonaraeT yBeandeHUue
Ha 48 4acoB Ha U3YYCHHE TUCIUTUINHBI « AHATTUTHYECKAS XUMHUSD JUISl TIOJTYUYCHHS YIITyOJIEHHBIX
3HAHUU U COBEPILIEHCTBOBAHUS YMEHUN U MPAKTUYECKUX HABBIKOB.
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