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1. MACIIOPT PABOYEN ITPOI'PAMMBI YYEFHOM JTUCIATLJIMHBI

1.1 Ob6aacts npuMeHeHUs padoyeid MPorpaMmal

PabGouast mporpamma y4eOHOW AMCIHMIUIMHBI SBJISETCS YACThIO MPOTPaMMbl MOATOTOBKHU
crienaiaucToB cpeaHero 3BeHa B cooTrBeTcTBUM ¢ PI'OC mo cnenumansHoctn CIIO 18.02.12
«TexHonoruss aHATUTUYECKOTO KOHTPOJISI XHUMHUYECKHX COCIUHEHUN» (YpOBEHb IMOATOTOBKU
0a30BbIil).

1.2 Mecto yueoHoii aucuunannsl B ctpykrype IIICC3:

I[I/ICHI/IHJ'II/IHa BXOAUT B O6Hl€Hp0(1)€CCI/IOHaJ'II)HI>II71 LUK, UMECT MECKIIPECAMETHBIC CBA3U
06H_I€Hp0(l)eCCI/IOHaJIbeIMI/I JUCIHHUITIIIMHAMNU «AHanuTh4decKas XHUMUS, ((OpFaHI/I‘-IeCKaSI XUMUS).

1.3 Hearu wu 3amaum AUCHUIUIMHBI — TpPe0OBaHUAA K Pe3yJIbTATAM OCBOCHUSA
JAUCHHUILTHHBI:

B pe3ynbrare 0cBO€HUS AUCHUILIUHBI 00YYaIOIUIiCs JOHKEH
yMeTh:

—  BBIIOJHATH PAacy€Thl: MapaMETPOB Ia30B, a3oBBIX CMECEH, >KUIKOCTEH, KOJUIMTaTMBHBIX
CBOMCTB PacTBOPOB;

— TPOBOAMTH: CAMOCTOSATENbHBIM MMOMCK Hay4YHOW MH(pOpMAIMU O CBOEH MpodeccCHOHaTIbHON
NEeSITEIbHOCTH C TPUMEHEHHEM HMCTOYHHKOB HAYIOIYJSPHBIX H3JIaHUH, KOMIBIOTEPHBIX
TEXHOJIOTUH 111 00pabOTKHU U Meperayd XUMUYECKOH nHpOopMaluu B pa3inyHbIX Gopmax,
1ab0paTOPHBIE UCCIICIOBAHUS CBOMCTB JKUIKOCTEH;

—  OmpenensATh: TEPMOJMHAMUYECKHE IapaMeTpbl COCTOSIHMS CHCTEM, KOHIICHTPALUIO
pearupyromunx BeniecTB, CKOPOCTh XUMHUYECKOW PEaKIINH;

—  COCTaBJISTh: aJTOPUTMBI OIPE/IENICHHsI OCHOBHBIX TEPMOJANHAMHUECKUX ApaMETPOB;

—  paccuuThIBaTh: TeIUIOBBIE 3((PEKTH, paBHOBECHbIE KOHIICHTPALUH, KOJUIMTATUBHBIC
CBOWCTBA pacTBOPOB;

—  CTPOUTH: H30TEPMY AJACOPOIMH MO FIKCIIEPUMEHTAIBHBIM JJAaHHBIM, (Da30BbIe AUarpaMMBbl;

—  SKCIEPUMEHTAJIBHO OIpPENeNATh: IapaMeTpbl KAaTAIUTUYECKUX IPOLECCOB, MOJISPHYIO
MaccCy pacTBOPEHHOTO BelIeCTBa, KOAD(PHUITUEHT pacTpeeIeHuS;

— 00OCHOBBIBaTh: BBIOOP METOJUKH SKCIEPUMEHTAa U J1abOpaTOpHOro OOOPYAOBAaHUS IO
KOHKPETHOMY 33JJaHHIO;

— HaxOJWTb: B CIIPABOYHON JIUTEpaType MoKa3aTean PU3NKO-XUMHUECKIX CBOWCTB BEIIECTB U
HUX COEIMHEHUM;

—  U3MEpATh: DJIEKTPOJABMXKYIIYIO Ccuily TaimbBaHudyeckoro »snemenra (3/IC) mnomydars:
YIABTPaMHUKPOTr€TEPOT€HHbIE CUCTEMBI M ONPEAETIATh UX OCHOBHBIE XapaKTEPUCTHUKH;

— HCIIONIb30BaTh TPHOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTUYECKOW JEATENbHOCTH U
MOBCEHEBHOM KMU3HM: JJIs1 OOBSICHEHUSI XUMHUYECKUX SIBIICHUM, MPOUCXOAALINX B IPUPOJE,
OBITY U Ha POU3BO/ICTBE;

—  9KOJOI'MYECKH IPaMOTHOTO MOBEICHHS B OKPY’KalolIel cpee;

-~ TIOHUMaHUS TIOOAIBHBIX TPOOJIEM, CTOSIIAX Tepell YeJIOBEYECTBOM: DKOJOTHUECKHUX,
HHEPreTUYECKUX U CHIPHEBBIX;

— 0e3omacHOil paboTHI ¢ BellecTBaMU B J1a00paTopuu, OBITY U Ha POU3BOJCTBE;

— OompeeneHus BO3MOXHOCTH TEUYEHHUS (PU3MKO-XMMHUYECKHUX MpPEBpALlCHUH B Pa3IUYHBIX
YCIIOBHSX ¥ OIIEHKH UX TIOCIIEICTBHIA;

3HATH:
—  OCHOBHBIE 3aKOHBI (PU3UYECKON M KOJIJIOMJTHON XUMUH;
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— CBOMCTBa arperaTHbIX COCTOSIHUM BELIECTBA;

- (hopMyIHpPOBKH M MAaTEMAaTHYECKOE BHIPAKEHUE Ta30BBIX 3aKOHOB;

—  OCHOBBI XMMUYECKOW TEPMOJIUHAMUKHU U TEPMOXUMUH;

—  TEII0EMKOCTH BEIIECTB, UX PACUETHI;

— CcrmocoObl OMNpeAeseHUs] BO3MOXXHOCTH U HANpaBJICHUs] TEUEHUS CaMOIPOU3BOJIBHBIX
MIPOIIECCOB;

—  OCHOBBI XUMHYECKOM KMHETHKHU;

— TOMOI€HHBIC U I'€TePOreHHbIC KaTAJIMTUUECKHE MPOLIECChI, 3aKOHOMEPHOCTH U MEXAHU3M HUX
TCUCHHS,

- azcopOnus Ha TBEPBIX afcopOCHTAX;

— CYWIHOCTb XHWMHYECKOIO PAaBHOBECHS, OIPEAECICHUE ONTHUMAIBHBIX YCIOBUM BEACHUSA
XUMHYECKHUX MPOLIECCOB;

— OCHOBHBIC METOJIbI HHTEHCU(UKAINU (HPU3UKO — XUMUIECKUX MTPOIIECCOB;

-  (pu3MKO — XUMHYECKUE METO/IbI aHAJIM3a BEUIECTB, TPUMEHIEMbIE TPHUOOPHI;

— COBPEMEHHBIE MPEJICTABIEHUS O PACTBOPAX, KOJUIMTATUBHBIE CBOMCTBA PaCTBOPOB;

—  MPOIECCHI MEPETOHKH, PeKTU(HHUKAIIMH, SKCTPAKIIUU, a0COpOIIHHy;

—  OCHOBBI JIEKTPOXHUMUHU;

—  OCHOBBI KOJUIOMJIHOH XHMHM;

— CTpPOCHHE, CBOWCTBA YJIBTPAMHUKPOTETEPOTEHHBIX CHCTEM, CIIOCOOBI CTaOWIM3aIluu |
pa3pylIeHHs KOJUIOUAHBIX U MUKPOTE€TEPOT€HHBIX CUCTEM.

TexHuK 1omkeH o0magaTh OOMIMMU KOMITETEHIIMSMH, BKIIFOUAIOIIMMU B c€0s1 CIIOCOOHOCTD:

OK 1 BeiGupatsh crnocoObl pemeHus 3anad  IOpopecCHOHATbHOM  J1eATeNbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 2 Hcnonb3oBaTh COBpPEMEHHBIE CpPEICTBA IIOMCKA, aHAIM3a W HHTEPIPETAIH
uHpopMauuu U HMH(DOPMAIMOHHBIE TEXHOJIOTUU JUIS BBINOJIHEHHs 3a7ad Mpo(hecCHOHAIbHON
NeSITeTbHOCTH;

OK 3 IInanupoBaTb M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, TMPEINPUHUMATENBCKYIO IESTEIbHOCTh B TMpodeccHoHanbHOM cdepe, HCIoap30BaTh
3HaHUS MO0 (UHAHCOBOM I'PAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 4 D¢ ¢pexkTuBHO B3aUMOAECHCTBOBATh U padOTaTh B KOJJIEKTUBE U KOMAH/JIE;

OK 5 OcymiecTBasTh YCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIIUIO HA TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEM COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 6 IlposiBisATh IpakJaHCKO-NATPHOTHYECKYIO MO3ULHUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEH, B TOM 4YHCIE C Y4E€TOM
rapMOHU3ALUN MEXHAIMOHATIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHATh CTaHIapThI
AHTHKOPPYIIIHOHHOTO TIOBEJICHHUS;

OK 7 ConeiicTBOBaTh COXpaHEHUIO OKPY’KAIOIIEH Cpe/ibl, pecypcocOepekeHnI0, IPUMEHSITh
3HaHUS 00 M3MEHEHUM KJIMMara, MPUHLUIB OepekIMBOro MPOU3BOACTBA, A(P(HEKTUBHO
JIeCTBOBATh B UPE3BbIYAIHBIX CUTYalHUAX;

OK 9 [Ilonb3oBarbes mpodeccnoHabHOM JOKYMEHTallMel Ha TOCylapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX;

Texnuk nomxkeH o00maaaTh MPO(HECCHOHATBFHBIMU KOMIETEHIMSIMH, COOTBETCTBYIOIIUMU
BHJaM JI€SITEIbHOCTH:

IIK 1.1 OuenuBarh COOTBETCTBHE METOAMKHU 3a/layaM aHaIM3a MO JUANA30HY U3MEPSIEMbIX
3HAYCHHUI ¥ TOYHOCTH,

[1K 1.2 BeibupaTs onTUMaNbHBIE METOBI aHAIIN3A;

I1K 1.3 [ToaroraBnuBaTh peareHThl, MaTepHalbl U PACTBOPHI, HEOOXOAMMBIE JIJISl aHAIN3A;

I[IK 1.4 PabGoTtaTh ¢ XMMHYECKMMH BEIIECTBAMH U OOOpPYIOBAaHHEM C COOJIOJICHUEM
OTPACTIEBBIX HOPM U DKOJIOTHYECKON 0€301MacHOCTH;



IIK 2.1 OOGcnyxuBaTh M 3KCIUTyaTHPOBATh JabopaTOopHOE 000pYyIOBAaHME, UCHBITATEIHLHOE
00opy/0BaHuE U CPEACTBA U3MEPEHUSI XUMUKO-aHAIUTUYECKUX J1ab0paTopuii;

I[IK 2.2 IlpoBoaWTh KA4eCTBEHHBII M KOJMYECTBEHHBIM aHAIU3 HEOPIaHWYECKUX U
OpPraHMYECKUX BEIIECTB XMMHUUECKUMU U GU3UKO-XUMHUECKUMU METOJIaMU

1K 2.3 [IpoBOANTE METPOIOTUYECKYIO 00pa0OTKY pe3yabTaTOB aHAIHU30B;

I[IK 3.1 IlnanupoBaTh W OpPraHU30BBIBATH pPabOTy B COOTBETCTBHHM CO CTaHIapTaMu
OPENPUATHS, MEXIYHAPOAHBIMU CTAHJAPTAMH U IPYTUMHU TPEOOBAHUSIMU;

I1K 3.2 Opranu3oBsiBaTh 0€30MacCHBIC YCIOBHSI MPOIECCOB U IPOU3BOCTRA,;

I[IK 3.3 Ananu3upoBarth MNPOU3BOJCTBEHHYIO IEATEIBHOCTH JIA0OPATOpPUM W OLICHUBATH
SKOHOMHUYECKYIO 3D PEKTUBHOCTH pabOTHI.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

Buj yueOHoii padoThl O0bem yacoB
MakcumanbHas yueOHass Harpy3ka (Bcero) 92
O0si3aTe/IbHASI Ay TUTOPHAN YUeOHAsH HArpy3Ka (Bcero) 80
B TOM YHUCIIE:
nabopaTtopHbIe padOThI 16

MPAKTUYCCKHUC 3aHATUA -

KOHTpOJbHas paboTa -

KYPCOBOH MPOEKT -

CamocrosiTesibHas padoTa o0yuyariierocs (Bcero)

Koncynbranuu
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2.2 TemaTn4yeckni IJIAH U coJepkaHne Y4eOHOH TucHUNJINHbI DU3nYecKas U KOJUIOUIHAS XUMHUS
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3HaTh: npeaMeT PU3NYECKON XUMUH, HAYYHOE U
MPUKIAJHOE 3HAueHHe (PUINYECKON XUMUH,
1 | Beenenue. [Ipeamet pusndeckoit XxumMmun 2 2T CUCTEMHBIE Hu BHECUCTEMHEIE € IUHUIIEI OK 1 1
M3MEPEHHsS] BEIMYMH, IMEpeXo]l U3 OJHOU
CHUCTEMBI B IPYTYIO
Paszngen 1. ®uznueckas XuMus 50 50T
Tema 1.1 ArperaTHoe cocTOsiHHE BellleCTBa 14 141
3aKoHBl HO€aNbHBIX Ta30B. MOJEKYISIPHO-KHHETHYECKAS
2 Teopist HHGI;HBHHX 308 yAp 2 2T 3HATL: 3aKOHEI UICAILHBIX I'a30B OK 1-7,9 1
3HATh: 3aKOHOMEPHOCTHU MPOTEKaAHUS
XUMHUYECKHX B (DU3HKO-XHMHYECKHUX MPOIIECCOB;
3aKOHBI HEaIbLHBIX T'a30B; OCHOBBLI (PHM3UUECKOU
3 | I'azoBbIie cmecH. 3akoH JlanpToHa 2 2T Feam ’ fb OK 1-7,9 1
¥ KOJUIOMJHOW XWMHH, XUMHYECKOH KHHETHKH,
ANEKTPOXUMUHU, XUMHUECKON TEPMOJAMHAMUKH U
TEPMOXUMHH
3HATh: 3aKOHOMEPHOCTHU MPOTEKaAHUS
PealbHbLC rashl VpasHeHe Ban-nep-Baanbca XUMUYECKUX M (PU3UKO-XUMUYECKUX MPOIIECCOB;
4 KON TIecKkoe COCTO'HHHC ) 2 2T OCHOBHI (hu3mueckoi u KoutomgHou xumum, | OK 1-7,9 1
P XHUMHYECKON KUHETHKH, AIEKTPOXUMUH,
XUMHYECKON TePMOIMHAMUKH U TEPMOXUMUU




Pemenne 3a/lad Ha TEMY «3aKOHBI nacaJbHbIX TI'a30B»,

YMETb: BBIIIOJIHATH paC‘léTBII nmapaMeETpoOB ra3os,

5 2 2T . OK 1-7,9
«PealbHBIC ra3b» ra30BBIX CMECEH
5 XapakTepucTuKa IKUIKOrO cocTosiHus. [loBepXHOCTHOE 5 o 3HATh: CBOWCTBAa  arperatHbIX  COCTOSIHHI OK 1-7. 9
HATSHKEHUE U TOBEPXHOCTHAS SHEPIHsl. BCIICCTB ’
7 Bszkocte kuakocteit, ee wu3MmepeHue. Mcnapenue wu 2 o 3HATb: CBOWMCTBA  arperatHbIX  COCTOSIHUH OK 1-7.9
KHUIIEHHUE KUIKOCTEN BEIIECTB '
8 XapakTepucTuka TBEpAOro cocrosHus. [liaBieHune u 2 o 3HaTh: CBOWCTBA  arperarHblX  COCTOSIHUM OK 1-7. 9
OTBEPJICBAHHE BEIIECTB BCIICCTB ’
Tema 1.2 TepmMoaAnHAMHKA U TEPMOXHMHUS 12 127
3HATh: 3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHYECKUX U (PU3NKO-XUMHUYECKUX MPOIECCOB;
DHeprus W ee BUIbl. BHYTpeHHs HHEpPrusi CHCTEMBI. N -
9 2 21 OCHOBBI (hM3MYECKON U KoutouaHo xumuu, | OK 1-7,9
TemnoemMKoCTb BelIeCTBA N
XAMHYECKOU KUHETHKH, ANEKTPOXUMUH,
XUMHUYECKON TEPMOJIMHAMUKU U TEPMOXUMHUHU
3HATh: 3aKOHOMEPHOCTHU MPOTEKaHUS
XUMUYECKUX B (PU3UKO-XMMHUYECKUX MPOIIECCOB;
N OCHOBBI (DM3UYECKON W KOJUIOMAHOW XHMHH,
IlepBbIii 3aKOH TEPMOJMHAMHUKHU. TepMOJIMHAMHYECKUE N
10 . 2 2T XAUMHYECKOH KUHETHUKH, anektpoxumuu, | OK 1-7,9
nporiecchl. TeruoBoi addext peakiuu. 3akoH ['ecca .
XUMHUYECKON TEPMOJIMHAMUKHU U TEPMOXUMHUU
yMeThb. pacCUMTHIBaTh TeIUIOBbIE S(D(EeKTsl u
CKOPOCTh XUMHUYECKHX PEaKIIN
3HATh: 3aKOHOMEPHOCTHU MPOTEKaHUs
. XUMUYECKUX U (PU3UKO-XUMUYECKUX MPOIIECCOB;
Bropoit 3akoH TepMOIMHAMHUKH. TepMOIMHAMHYECKHE N o
11 2 2T OCHOBBHI (hu3Mueckod u koutougHou xumuu, | OK 1-7,9
MOTEHIMAIbl. DHTPONUS .
XHUMUYECKOU KUHETHKH, AIEKTPOXUMUU,
XUMHUYECKON TEPMOJMHAMUKYU U TEPMOXUMUU
3HATh: 3aKOHOMEPHOCTH MPOTEKAHUS
. XUMHUYECKUX U PUIUKO-XUMUUYECKUX MPOIECCOB;
Tperuil 3akoH TepMoauHAMUKHU. [lpuHUIMI MHUHUMYyMa N -
12 - 2 2T OCHOBBHI (hm3WUeckod W KoyutouaHouW xumuu, | OK 1-7,9
CBOOOJTHOM PHEPTUHN .
XAUMHYECKOH KUHETHUKH, ANEKTPOXUMUH,
XUMHUYECKOW TEPMOJIMHAMHUKHU U TEPMOXUMHUU
13 YMeTb: BBINOJHATH  PAcu€Thl  MAapaMeTpPOB
Pemenue 3ana4 Ha TeMy: «3aKOHBI TEPMOJIUHAMUKN» 4 41
14 CHCTEMBI
Tema 1.3 ®a3zoBoe paBHOBecHe H PACTBOPHI 6 6T
IIpaBuno ¢a3. JIByXKOMIIOHEHTHas cucreMa. Da3oBEIe
15 P b HByx 2 2T YMeTh. CTPOUTH (ha30BbIC THATPAMMBI OK 1-7,9

AuarpamMmabl




PaCTBOpBI. OcMoTH4eckoe JaBJICHHC. Kunenne PacTBOPOB.

16 2 2T MeTh. CTPOUTH (pa30BbIC TUATPAMMBI OK 1-7,9
3akon Payns. 3akon Bant-I'odda y P b Fmarp ’
MeThb:  BBINOJHSITD acuéTel  TIapaMeTpoB
17 | Pemenue 3ama4 Ha TeMy: «PacTBOpBI» 2 21 y p P p OK 1-7,9
CUCTEMBI
Tema 1.4 Xumuueckasi KHHeTHKA U KaTaJIN3 8 8t
3HATh: OCHOBHBIE METOJbl HWHTCHCH(PHUKAIIUU
(U3UKO-XMMHYECKUX TPOIECCOB; CYIIHOCTh U
Ckopocth  xumuueckod  peakmuu.  Kiaccupukanus MEXaHU3M KaTaJn3a; CXEMBI peakuuii
18 | xumuueckux peakiuii. MakTOpbl, BIMUSIONIME HA CKOPOCTH | 2 2T 3aMenieHuss W npucoeAauHenus;  ycmosus | OK 1-7,9
XUMHYECKHUX PEAKIIHA XUMHYECKOTO PABHOBECHS;
yMeTb! OTIpEeeTATh KOHIIEHTPAIUIO
pearupyronmx BemEeCTB U CKOPOCTh PEAKITUit
3HATh: 3aKOHOMEPHOCTH IPOTEKAHUS
. XUMHUYECKUX U (PU3UKO-XUMUYECKUX MPOIECCOB;
Kunernyeckue ypaBHEHHsI PEaKIMi IMEPBOTO, BTOPOTO M . o
19 2 2T OCHOBBHI (hm3WUeckod W KoutouaHouW xumuu, | OK 1-7,9
TPETHEro MOPSAKOB. DHEPTUs aKTUBALIUU .
XUMHUYECKON KUHETUKH, ANEKTPOXHUMHUH,
XUMHUYECKON TEPMOJIMHAMUKH W TEPMOXHUMHUH
3HATh: MEXaHW3M JIEUCTBUS KaTalu3aTOPOB;
20 Karamu3.  OcoOGeHHOCTM ~ KAaTaJUTUYECKUX  PEaKIIuil. 2 o CYIIIHOCTh U MEXaHU3M KaTaJln3a; OK 1-7. 9
["'oMoreHHbIi U TeTepOreHHbIN KaTanu3 yMeTb! OTIPEIeINSATh napameTpsl
KAaTAUINTHYECKUX PEaKIUN
21 | ®epMeHTHI Kak KaTtaan3aTopbl. DOTOXUMUYECKUE PEaKIIUU 2 21 3HATh: MEXaHU3M JICHCTBUS KaTaJn3aTOPOB OK 1-7,9
Tema 1.5 Xumuueckoe papHoBecHe 4 4t
3HATh: MEXaHU3MBI TOMOTE€HHBIX u
TEeTEPOTEHHBIX PEaKIii; OCHOBBI (M3UYECKON U
KOJUTIOMJIHON XUMHUH, XHUMHUYECKON KUHETHKH,
AIEKTPOXUMHUHN, XUMHUCCKON TEPMOJIMHAMHUKH U
. . TEPMOXUMHH; CXEMbl peaKIUi 3aMeleHUus |
OOpaTUMOCTh XUMUYECKHUX pEaKiuii. 3aKOH JIEHCTBUS Macc.
22 2 2T MPUCOEANHEHMUS, YCIIOBUS xummyeckoro | OK 1-7,9
KoHcTaHTa XUMHUYECKOTO pPABHOBECHS
paBHOBECHS,
yMeTh. TPOM3BOJUTH PAaCYeThl IapaMeTPOB
ra3oBbIX CMecel, KHHETHYECKHX MapaMeTpoB
XUMHUYECKHUX peakuuid, XUMHUYECKOTO

paBHOBECHSI
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@axrTopsl, BiauArOmME Ha paBHoBecue. IIpunnun Jle-
[laTenbe

2T

3HATb: YCJIOBUA XUMHUYCCKOI'O paBHOBECHU A,
yYMeTh. IIPOU3BOAUTH pPACYCThl IIApaMCTPOB
ra30BbIX CMCCCﬁ, KHMHECTHYCCKHUX IT1apaMETpPOB
XHUMHUYCCKUX peaKuHﬁ, XHUMHUYCCKOI'O
paBHOBECHUA

OK 1-7,9

Tema 1.6 DuekTpoxumus

6T

24

OnexTpoaHblii noTeHuMan. YpasHenue Heprera

2T

3HATh: 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYCCKUX nu (bH3PIKO-XHMPI‘-I€CKPIX
MIPOIIECCOB; OCHOBBI (DU3UYECKOMN M KOJIIIOUTHOM
XHUMHU, XI/IMI/I‘IGCKOﬁ KHMHCTHUKU, E)JIGKTpOXI/IMI/II/I,
XUMHUYECKON TEPMOJUHAMUKHA U TEPMOXUMUHU;
yMeTI): BBIIIOJIHATH pacquH BHGKTPOI[HI)IX
IMOTCHIINAJIOB, 3IEKTPOJIBHKYIIECH CHUIBI
TaJIbBAHUYCCKUX 3JICMECHTOB, HaxXOIuThb B
CIIPaBOYHOU JUTEpaType MoKazaTenu (U3HUKO-
XUMHUYCCKUX CBOﬁCTB BCIIICCTB 158 nux
COCIMHEHU

OK 1-7,9

25

lNanpBannyeckue 351eMeHThI. P HanpsoKeHUH

2T

3HATh: 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX u (U3UKO-XUMHYECKHUX
MIPOIIECCOB; OCHOBBI (DU3UYECKON U KOJIIOUTHOM
XUMHH, XUMUUYECKON KUHETHUKHU, JJIEKTPOXUMUHU,
XUMHYECKOM T CpPMOJUHAMHUKHN U TCPMOXUMHU,
YMETh. BBIIOJHATH PAaCUEThl AJIEKTPOIHBIX
IMOTEHIINAJIOB, JIEKTPOABHKYLIEH CHIJIBI
raJbBAHUYECKUX  DJIIEMEHTOB; HAXOAUTHh B
CIIPAaBOYHOW JIUTEpaType MoKa3aTenu (HU3UKO-
XMMHUYECKUX  CBOMCTB  BEIIECTB WU  HUX
COeIUHEHNN

OK 1-7,9

26

DIeKTposin3. AKKyMyJsiTopel. Koppo3us metauion

2T

3HATH: 3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHNYECCKUX n (bl/ISI/IKO-XI/IMI/IquKI/IX
MIPOIIECCOB; OCHOBBI (PH3UIECKON U KOJUIOMIHOM
XHUMUU, XUMHUYECKOMI KHHCTUKHU, DJICKTPOXHUMHUMU,
XUMHUYECKOM TCPMOAUHAMHUKU U TCPMOXHUMUU;
YMeThb. BBIIOJHATh PacyeTbl SJIEKTPOIHBIX
MMOTEHIINAJIOB, JIEKTPOABHKYIICH CHJIBI
raJIbBAHUYECKUX HJIEMEHTOB

OK 1-7,9




28 | 121+164ap
Pa3gen 2 Koatonanasg xumus
+4cp
Tema 2.1 /lucnepcHbie cUCTEMBbI U PACTBOPbBI 8 81
BbICOKOMOJIEKYJIIPHBIX COeIMHEeHU I
Kommonmneie pactBopbl. Knaccudukamuss  aucrnepcHBIX 3HATh: OCHOBBI (DM3MYECKOW M KOJUIOMIHOMN
27 | cucrem. MonekynsspHO-KMHETUYECKUE cBoMcTBa | 2 2T XUMUHU, XUMUYECKOH KUHETUKH, dJekTpoxumuu, | OK 1-7,9
KOJIJIOUJTHBIX PAaCTBOPOB XUMHUYECKOH TEPMOAMHAMUKU M TEPMOXUMHUH
3HATh: OCHOBBI (DU3MYECKOM M KOJUIOMIHOI
28 | Onruueckre CBOWCTBA KOJUIOMIHBIX PACTBOPOB 2 2T XMMHUHU, XUMUYECKON KUHETHKH, dnekTpoxumuu, | OK 1-7,9
XMMHUYECKON TePMOJIMHAMUKH U TEPMOXHUMUU
29 Ocobennoctu pactBopoB BMC. SlBnenue HaOyxaHwus. SHATD: - OCHOBEI (1)3/1 SHHCCKOM 1 KOILIOM/HOM
BAsKOCTE 2 2T XHAMUH, XI/IMVI/I‘leCKOI/I KUHETHKH, 3ekTpoxumun, | OK 1-7,9
XUMHUYECKON TEPMOAMHAMUKHU M TEPMOXUMHUH
3HATh: OCHOBBI (DU3MYECKOM U KOJUIOMIHOM
30 | Crynnu. OnpenesneHne MOJIEKYIAPHON MacChl 2 2T XMMHWHU, XUMUYECKON KWHETHUKH, dnmekTpoxumuu, | OK 1-7,9
XMMHUYECKON TePMOJIMHAMUKH U TEPMOXUMUU
Tema 2.2 [loBepXHOCTHBIE sIBJIEHHSI HA TPaHuULe pa3aea ¢a3 4 4t
3HATh: 3aKOHOMEPHOCTHU IPOTEKaHUs
XUMHYECKHX U (PU3UKO-XUMUYECKHUX MPOIECCOB;
31 | O0mas xapaKTepUCcTHKa COPOLIMOHHBIX SIBJIEHHHI 2 2T OCHOBBHI (hu3nueckod u koutomgHou xumuy, | OK 1-7,9
XUMHAYECKON KAHETHKH, AIIEKTPOXHUMHUH,
XMMHUYECKON TEPMOAMHAMUKU M TEPMOXUMHUHU
3HATh: 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKUX U (PU3MKO-XUMHUYECKUX MPOILIECCOB;
32 SIBnenne ancopOuuu. ApncopOuuss W OUMOJIOTHYECKHe 2 o OCHOBBI (DM3HUCCKOH W KOIIOWIHOI OK 1-7.9
IIPOLIECCHI 1 JTHOM XWMUH, :
XUMUYECKOMH KUHETHKH, JNIEKTPOXUMUH,
XUMHYECKON TEPMOJMHAMUKN W TEPMOXUMHUH
JlabopaTopHBbIil IPAKTHKYM 16 | 16ap+4cp
3HaTh: (U3MKO-XUMHUECKHE METOJbl aHalIHu3a
BEUIECTB, IMpPUMEHsEMble TNPUOOPHI; (PUZUKO- OK 1-7, 9:
33 JlaGopatopnass pabGora 1. I3mepeHue NOBEPXHOCTHOIO 2 o XUMUHCCKAC CBOMCTBA CLIPHEBBIX MATCPUATIOB M | 1y 1 1.1 4
HATSDKEHUS KUIKOCTEN p TIPOALYKTOB . 2.1-2.3; 3.1-
yMeTLZ HaxoOAuTb B CIHPAaBOYHOU JIUTCPATYypEC 33

MoKa3aTein (PU3NKO-XUMHYCCKHX CBOWCTB BEIICCTB
H UX COeIUHEHUN




3HATh: (PU3MKO-XMMHYECKHE METOAbI aHaJIn3a
BEIIECTB, TNpPUMEHsEeMble MNpHOOPHI; (HU3HUKO-

. OK 1-7, 9;
34 Jlabopatopnast pabora 2. BS3KOCTH JKHMIKOCTEH H €€ 2p EHMH%CKHC CBOMCTBA CHIPECBBIX MATCPUANIOB I | 11 1 1.1 4;
U3MEepeHue pOHyI_(TOB . 2.1-2.3; 3.1-
YMETh. HAaXOJWTh B CIPAaBOYHOM JUTEpATypE 3.3
IIOKa3aTeiIn (I)I/I?;I/IKO'XI/IMI/ILICCKI/IX CBOMCTB BCIICCTB
U UX COCIUHEHUN
3HaTh: (U3MKO-XMMHYECKHE METOJbl aHalln3a
BEIECTB, TNPHUMEHseMble mpubopsr, ¢usuko- | OK 1-7, 9;
35 | Jlaboparopuast pabota 3. 3aBUCUMOCTb CKOPOCTH PEaKIUU 4 XMMHYECKHE CBOMCTBA ChIpheBbiX MarepuanoB u | 11K 1.1-1.4;
36 | or pa3IU4YHBIX (DAKTOPOB P MIPOIYKTOB 2.1-2.3; 3.1-
YMeTh. OIpEIesTh KOHIEHTPAIMIO PEarupyrommx 3.3
BEILLECTB U CKOPOCTh PEAKLUI
3HATh: (U3UKO-XUMHUYECKHE METOJbl aHaIHu3a
BEIIECTB, MPUMEHSEMbIE TMPUOOPHI;, (PUIUKO- OK 1-7, 9:
37 XHUMHYECKIE CBOHCTBA CHIPhEBBIX MATCPHANOB H | 1y | 1-1.4-
38 | Jlaboparopnas pabora 4 IToyuenue 30515 4ip IPOJIYKTOB 2.1-2.3: 3.1’_
YMeTh. HaxOJUTb B CIPABOYHOM JIUTEpaType 33
IIOKa3aTciin (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX CBOWCTB BCIICCTB
U UX COCIUHEHUI
3HATh: (PU3MKO-XUMHUYECKHE METOJbl aHalIu3a
BEUIECTB, IMpPUMEHSEMbIE MNPUOOPHI; (PUZUKO- OK 1-7, 9:
39 JlaGopatopHnast paGota 5. CBOHCTBa 3MYJIbCHI, CyClIeH3UN U o XMMUHCCKAC CBOMCTBA CLIPHEBBIX MATCPUATIOB M| 1y 1 1.1 4
nen P~ | IPOLyKTOB . 2.1-2.3; 3.1-
yMeTL. HaxoAuTb B CIHPAaBOYHOU JIUTCPATYpEC 33
IIoOKasaTcjin (bHSI/IKO-XI/IMI/ILICCKI/IX CBOWCTB BCIICCTB
U MX COEMHEHUHI
3HATh: (U3MKO-XUMHUYECKHE METOJbl aHaIu3a
BEUIECTB, IMpPUMEHSEMbIE TNPUOOPHI; (PUZUKO- OK 1-7, 9:
40 JlaGopatopnas pabora 6. ApjcopOuus u jgecopOuus, o XMUMUHCCKAC CBOMCTBA CLIPHEBBIX MATCPUATIOB M | 1y 1 1.1 4
M30MpaTeTHLHOCTH aJCOPOIIHI P HPOHyIfTOB . 2.1-2.3; 3.1-
yMeTL. HaxoAuTb B CIHPAaBOYHOU JIUTCPATYpEC 33

MoKa3aTen (PU3NKO-XUMHYCCKHX CBOHCTB BEIICCTB
M UX COeTUHEHHI




CamocmosmenvHas paboma odyuarowuxcs:

Breimonuenue pedeparos, T0KIaA0B HA TEMBI:

- ArperatHoe cOCTOsSIHHME BellecTBa (I1a3ma, razoodpasHoe,
xKuakoe ©  TBepaoe). DakTophl  00yCIaBIMBAIOLINE
arperaTHoe cocTosiHue. @a3oBble NEPEXO/bl;

- IlapooOpa3zoBanue u kuneHue >xkuakoctet. CXOICTBO U
paznmuuue. Bs3KocTh M TOBEPXHOCTHOE  HATSHKEHUE
AKUIKOCTH.

- [lonsiTue SHEPIUH, TEIJIOTHI, paboThL.
TepmoguHaMuueckre CUCTEMBbI (OTKPBITBIE, 3aKpPBITHIC,
usonupoBaHHbie). [Tapamerpsl cuctemsl. [Iporeccs.

-  BHyTpeHHssE ~ JHeprusi  CHCTEMBI. 1-ii  3akoH
TEPMOJUHAMHUKUA A7  HU300apHBIX, H30TEPMHUYECKHX,
W30XOPHBIX MPOLIECCOB.

- Onranbnus. OnpexaeneHue. XapakTEepUCTHKa €€ A
TEPMOJIMHAMUYECKUX CUCTEM.

- OHTponus. XapakTEpUCTHKA €€ Il TEPMOJIUHAMUYECKUX
CUCTEM.

- OCHOBHBIE MTOHSATHUS, TPAKTUYECKOE TPUMEHEHUE.

- CKOpOCTh XMMHYECKHX PEAKIMH U (aKTOphI, BIUSIOLINE
Ha HeEe.

- BrusgHue KOHUEHTpaUMM BEIIECTBA HA CKOPOCTh
XUMHUYECKUX PEaKIUH.

- BuumsHue Temmneparypbel Ha CKOPOCTh XUMHYECKHUX
peaKkuui.

- Tlonarus ranpBanudeckui 3nmemeHT, I/[C, moTeHUHAIBI,
AJIEKTPOJIBL;

- DNeKTpoAHBIC TOTEHIMAIBl M WX KiIacCUUKaIus,
CTaHAAPTHBIN ANEKTPOIHBIN MOTEHLIUA;

- Knaccudukarus snextpoaoB 1 u 2 pona;

- XapakTepucTuKa HU3MEPUTEIbHBIX M BCIIOMOTAaTEIbHBIX
3JIEKTPOJIOB.

Pemenue 3agau.

Bcero:

641+16p+4cp




3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM TUCHUTIIUHBI

3.1 TpeOoBaHnusl K MATEepPHAJIBLHO-TEXHHYECKOMY O0ecre4YeHU 0
Jlnist peasin3aluy nporpaMmbl y4eOHOW AUCHUIUIMHBL JTOJKHBI OBITh IPEAYCMOTPEHBI
CJIEAYIOUIME CIELMATbHbIE TOMELICHUS:

Jlaboparopust (U3HUYECKON M KOJUIOMIHON XUMUU OCHAIICHHAS HEOOXOIUMBIM IS
peanu3anuy MporpaMMbl YIeOHOUW TUCITUTUIMHEI 000PYIOBaHHUEM.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
OCHOBHBIC NICTOYHUKU:

1. Tameera, O. C. ®usnueckas u KOJUIOUIHAS XUMHS: yueOHoe mocodue s crmo / O. C.
I'ameeBa. — 6-¢ uzn., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 328 ¢. — ISBN 978-5-8114-
7713-5. — Tekct: snexkrponHslid // JlaHb: 31meKTpoHHO-OmMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/164947

JlononHuTeIbHBIE UCTOYHHUKU:

1. Hurmarymmn, H. I'. ®usudeckas u KowtongHas Xumus : ydeOHoe mocodbue / H. T
Hurmarymnun. — 2-e usn., ucnp. u gomn. — Cankr-IlerepOypr : Jlans, 2021. — 288 c. — ISBN
978-5-8114-1983-8. — TekcT: aiekTpoHHbBIN // JlaHb: 2JIEKTPOHHO-OMONIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/168863

2. baxwun, H. M. Hauana ¢usudeckoit xumuu: yueOHoe nocodue / H. M. baxun, B. H.
[Tapmon; pen.: B. B. bonasipes, B. B. Epemun. - Mocksa: UHOPA-M, 2015. - 332 c.: . -
(Boiciiee obpa3oBanue - bakanaspuar).

3. benuxk, B. B. ®u3udeckas v KOJJIoUIHAS XUMUS: YIEOHUK Ui CTYH. YUPEXKICHUN Cpes.
npod. obpaszosanus / B. B. benuk, K. 1. Kuenckas. — 8-¢ us., ucnp. — Mocksa: M3narenbckuii
neHTp «Akaaemus», 2013. — 288 c.

4. TaBponckas, 0. 1O. Komnounnas xumust: yueOHuk u npaxtukym juist CIIO / HO. HO.
I"aBponckas, B. H. ITak. — Mocksa: FOpaiir, 2016. — 287 ¢. — ISBN 978-5-9916-7639-7

5. Eropos, A.C. Xumus nns komtemkend. PocroB H/[l: ®denmkc, 2013.-559¢. (Cpennee
npodeccuoHansHOe 00pa30BaHUE).

6. Hopokmanoa, A. JI. OpraHuyeckas, Owonormueckas W (HU3KOJUIOWTHAS XUMHUS.
[Tpaktukym: yue6Hoe mocobue mnst CIIO / A. JI. HoBokmanoBa. — 2 W3J1., UCOp. M JIOM. —
Mocksa: HOpaiir, 2017. — 222 c. — ISBN 978-5-534-03708-1

7. Caenko, O. E. Xumus. Texuuueckuili npoduins: yuebnuk / O.E. Caenko.-Pocros-u//1;
®dennke, 2013.-222¢. : ui.- (Cpeanee npodeccuoHanbHOe 00pa3oBaHue).

NHTepHeT — pecypcsl:
1. Tlopran ¢pyHAaMeHTaIbHOIO XUMUYECKOTO 00pa3oBaHus [DnekTpoHHbIH pecypc]: URL:
http://www.chem.msu.ru
2. XuMuK.ru - caiit o xumuu [DnektponHnsiid pecypc]: URL : http://www.xumuk.ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

TACIATITAHBI

KoHTpo1b M oOleHKa pe3yJabTaTOB OCBOCHHS Y4YEOHOW IUCIMIUIMHBI OCYIIECTBISETCS
IpernoiaBaTesieM B MPOILEecce MPOBEISHHs MPAKTUUYECKUX 3aHATUH U J1a00paTOpHBIX padorT,
TECTUPOBAHUS, a TAK)KE BBIIOJIHEHHS 00YYarOIIMMHUCA NHIUBUAYAIbHBIX 3a/laHUi, IIPOEKTOB,

HUCCJIETOBAHUM.

Pe3ysabTarsl 00yyeHus

Kpurepum ouenku

@®opMbI U METOAbI OLIEHKH

OCBOCHHbBIC YMECHUS:
-BBIIIOJIHSATH pacyeTsl
ANEKTPOAHBIX  MOTEHIIMAJIOB,
3JIEKTPOJIBUKYILIEH CHUIBI
rajlbBAaHM4YECKHUX 3JICMEHTOB;
-HaXOJUTh B  CIPABOYHOMU
JuTeparype MOKa3aTesIn
(UBUKO-XUMHYECKUX CBOMCTB
BCIIIECTB U X COCIUHCHHIA;

-ONpeNesITh  KOHIEHTPAIUIO
pearupyromux — BEMIeCTB U
CKOPOCTh peaKIInii;

-CTPOUTH ¢azoBbIe
Jarpammbl;

-IIPOU3BONTH pacyeTsl
MapaMeTpoB Ta30BBIX CMECEH,
KAHETHYECKUX  IapaMeTpoB
XUMHYECKHUX peaxiuii,
XUMHUYECKOTO PaBHOBECHS;
-paccUUTHIBAThH TETJIOBbIE
b exTh u CKOpOCTh
XUMHUYECKHX PeaKLui;
-OIPENIeNISITh napameTpsbl

KaTaJIMTHYCCKHX peaKHHfI.

OCBOCHHBIC 3HAHMUA:
-3aKOHOMCPHOCTHU MPOTCKAHUSA
XUMHUYCCKUX u (1)I/I3I/II(O'
XUMHYCCKUX IMMPOLECCOB,
-3aKOHBbI NACAJIbHBIX I'a30B,;

-MEXaHN3M NEeNCTBUA
KaTaJIu3aTopoB;
-ME€XaHU3Mbl TOMOT€HHBIX U

TCTCPOTCHHBIX peaKHHf/'I;

-OCHOBBI ¢busznueckoit  u
KOJIJIOUHOM XMMUH,
XUMHAYECKOH KHHETHKH,
AIIEKTPOXUMHUH, XMUMHUYECKOH
TEPMOINHAMUKHI "
TEPMOXUMHUH;

-OCHOBHBIC METOIBI
UHTEHCU(DUKAIMN ¢bu3uKo-

JleMoHCTpHpYyET YMEHHUSA:
BBINOJHATh PACUYEThI AJIEKTPOIHBIX
MOTEHLNAJIOB, AJEKTPOJABHKYILEH
CHJIBI TaJlbBaHUYECKHX DJIEMCHTOB;
HaXOOIUTh B CIIPaBOYHOM
auTepaType MoKa3aTrenu (PU3UKO-
XUMHYECKHX CBONCTB BCIIECTB U
150:4 COCIUHCHHII; ONpeeIATh
KOHIIEHTPAaLUIO pearupyromumx
BEIIECTB U CKOPOCTb PpEaKIIUA;
CTpouTh  (ha30BbIC  JTUATPAMMBIL;
MPOU3BOAUTE PACUEThl NTapaMeTPOB
ra3oBbIX CMECEH, KHHETUYCCKUX
MapaMeTPOB XMMHUYECKUX PEAKIIHM,
XHUMHYECKOTO paBHOBECHS;
pacCUYMTHIBaTh TEIUIOBBIE A((PEKTHI
MU CKOPOCTh XMMHUYECKHX PEAKIIHIA;
OnpeaesaTh napaMmeTpbl
KaTaJIUTUYECKUX PEAKLIUM.

JemMoHcTpupyeT
3aKOHOMEPHOCTEN [IPOTEKAHUA
XUMHYECKHUX u ¢busuko-
XUMUYECKHUX IIPOLECCOB; 3aKOHOB
UJCaNbHBIX Ta30B; MEXaHU3MOB
JIEUCTBHS KaTaJIu3aTopoB;
MEXaHU3MOB TOMOTEHHBIX u
TFEeTEPOreHHBIX  PEAKLUH; OCHOB
bU3NYECKON ¥ KOJUTOUIHON XUMHH,
XUMHYECKON KUHETHKH,
JIIEKTPOXUMHUH, XUMUYECKON
TEPMOJMHAMUKA ¥ TEPMOXHMUH;
OCHOBHBIX METOJ0B
MHTEHCUPUKAITUT ¢buzuKo-
XUMHUYECKUX IIPOLIECCOB; CBOWCTB
arperaTHbIX COCTOSIHHM BELIECTB;
CYIIHOCTEHN 5 MEXaHU3MOB

3HaHUA:

DKcnepTHOE HAOIIOACHHE U
OLICHUBAHHE  BBIOJIHCHHUS
71a00paTOPHBIX "
IPAKTUYECKUX padoT.

Texymuil  KOHTpOJIL B
dbopme 3aIHTHI
NPaKTUYECKUX u

71a00paTOPHBIX pabOT

OueHka B paMKax TEKYIIETro
KOHTPOJIS pe3yJIbTaTOB
BBITTIOJTHEHU S
VHIUBUYyAJIbHBIX
KOHTPOJIBHBIX 3aJaHuH,
pe3yJIbTaTOB  BBIMOJHEHUS
CaMOCTOSITENIbHOM ~ paboThI
YCTHBIA ~ WHJWBUIYAJTIbHBIN
onpoc
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XUMHYECKHUX IIPOLECCOB;
-CBOMCTBA arperaTHelx
COCTOSIHUH BEILECTB;
-CYIIHOCTb M MEXaHWU3M
KaTajan3a;

-CXEMbI PEAKIMN 3aMEIICHUS U
IIPUCOEAVHEHHS,

-yCJI0BUs XUMHYECKOIO
paBHOBECHS,
-(pu3HKO-XMMUYECKHE METOJIBI
aHaJn3a BEIIECTB,
pUMeHsIeMbIe TPHOOPHI;
-(pusnko-xuMuyeckue
CBOMCTBA CBIPBEBBIX
MaTEpUaIOB U IPOLYKTOB.

KaTajm3a; CXeM peakuui
3aMCUICHUA nu HpI/ICOCIII/IHeHI/IH;

YCJ'IOBI/Iﬁ XHUMHUYECKOI'o
paBHOBECHUAA, (I)I/I?;I/IKO-XI/IMI/I‘ICCKI/IX
METOJ0B aHaJIu3a BCIICCTB,

npuMeHsieMble TpuOopsl; (pusuko-
XMUMHYECKUX CBOWCTB CBIPHEBBIX
MaTepHalioB U MPOIYKTOB.
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5 OGOCHOBAHUE BAPUATUBHOM YACTH

OcHoBaHMEM U1 BBEIEHHUS HOBBIX JJIEMEHTOB SBJISIETCS 3alpoc paboTojaTens Ha
JOTIONTHUTEbHBIE pe3ynbTarhl ocBoeHus [IIICC3, ¢ yyetoM mpodeccHOHaIbHBIX CTaHAApTOB
(kBanM(pUKaIMOHHBIX TpeboBaHwmii), He mpeaycMmoTpenHsle PI'OC, u npeamnonaraet yBeauueHue
Ha 48 yacoB Ha U3YYECHUE TUCIUIUIMHBI «AHATUTUYECKAS XUMUS» IS TOTYUYEHHS YIITyOJIEeHHBIX
3HaHWUN U COBEPIIEHCTBOBAHUS YMEHUN U IPAKTUUECKHUX HABBIKOB.
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