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1. IEJIX OCBOEHUSA

1.1 | o3HaKOMIIEHHE C CHOBHBIMH ITOHATUSAMH, METOAAMH U 3aKOHAMH TEPMOJMHAMUKH, UX IPUMEHEHHEM K PACCMOTPEHHIO
PaBHOBECHIl XUMHUUECKHUX peakluii, (ha30BbIX PABHOBECHH U AIEKTPOXUMHYECKUM SIBICHUSIM

1.2 N3Yy4YCHNEC OCHOBHBIX 3aKOHOB U MOHATHHI KHHETUKH, OCHOBHBIX 3KCIECPUMCHTAJIBHBIX U TCOPETHUICCKHUX IMOAXOA0B K
OIMMCAHUIO KMHCTUYCCKUX MIPOLCCCOB

1.3 OCBOCHHUC MPAKTUYICCKUX HABBIKOB MCIIOJIb30BaHUA (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX OCHOB B HAHOTCXHOJIOTUAX U HAHODJICKTPOHUKE

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBI

Huka (pazmem) OI1: b1.0

2.1 | TpeOoBaHus K NpeABaAPUTEIBLHON MOATOTOBKE 00y4arommerocs:

2.1.1 | ®usuka

2.1.2 | Xumus
2.2 | AucuumianHbl (MOAYJIM) U MPAKTHKH, JJIs1 KOTOPHIX OCBOEHHUE TAHHON JTUCUHUIIHHBI (MO1YJs1) HEO0XOIMMO KaK
npeanIecTByOIIee:

2.2.1 | OcHOBBI METAJLTYPTUU

2.2.2 | Meramnypruyeckie TeXHOJIOTHU

2.2.3 | HayuHo-uccnemoBartenbckas pabora

2.2.4 | Teopus mpoueccoB IUIACTHYECKON ieopManuu

2.2.5 | Tepmuueckas 00paboTKa METAIIONPOLYKIHH

2.2.6 | TexHOmOrHMYECKHE MPOLECCH 00PaOOTKN METAIIOB JaBIICHHEM

2.2.77 | TexHOMOTMH KOHCTPYKIIMOHHBIX MaTE€pPHUAIOB

2.2.8 | IloaroroBka K mpoUeAype 3alluThl U npoueaypa 3amutel BKP

3. PE3YJIBTATBI OBYYEHMUA 110 JMCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHA
KOMIIETEHIIUAMUA

YK-1: CniocoGeH ocymiecTB/ISITh NOUMCK, KPUTHYECKUI aHAJM3 U CUHTe3 HHPOpPMAaLMHi, yMeHUe AaHAJIU3HPOBAThH NPOLECChl U
CHCTEMBI C HCIOJIb30BAHHEM COOTBETCTBYIOIIMX AHAJMTHYECKHX, BBIYUCIUTEIBHBIX H IKCIIEPUMEHTAJIBHBIX METO/I0B,
NMPUMEHSITh CHCTeMHBIH MOIXO0/ VISl PellieHHs] MOCTABJIEHHBIX 32124

YK-1.3: BbiOupaeT onTUMAaJIbHbI BAPDHAHT pelleHHs 3aa4M C MCI0JIb30BAHHEM COOTBETCTBYIOLMX METO/10B

3HaTh:

VK-1.3-31 meToabl onpeaenenus TEpMOANHAMUYECKUX CBOUCTB PACTBOPOB;

VK-1.3-32 3HaTh, KaK BBIUUCIIATH CKOPOCTH XUMHUUECKHUX PEAKIMH MO HKCIIEPUMEHTAIBHBIM JaHHBIM U BBITIOIHATH PAaCUeTh
IapaMeTpOB KMHETHUECKOTO YPaBHEHUS

YmMmerThb:

YK-1.3-Y6 metons! popMaTbHOI KHHETHKH TIPH aHAIN3E XUMUIECKHUX TPEBPAIICHIH BEIIECTB;

VYK-1.3-V5 BBINOTHATH TEPMOAUMHAMHUYECKUE PACUETHI MEKTPOXUMUUECKUIMHU METOaMH;

VK-1.3-Y4 ctpouts 1 4uTaTh qUATPaMMBI ()a30BBIX PABHOBECHIA;

VYK-1.3-Y7 BBIYUCIATH SHEPTUIO aKTHBALUH [T XMMUYECKUX PEaKIUil U HaXOAUTh TeMIepaTypHyIO 3aBUCUMOCTh CKOPOCTHU
XMMHYECKOH peaKkuun

VYK-1.3-Y2 BBIUUCHATH TEPMOJUMHAMUYECKUE (PYHKIIUH JJIsl Pa3JIMYHBIX POLIECCOB;

VYK-1.3-Y1 npuMeHATh METObI TEPMOAMHAMUKY IPU aHAJIM3E XUMUYECKUX NPEBPAILCHUI BEIIECTB;

VYK-1.3-V3 BBIIOIHATH pacdeTsl XUMUYECKUX PaBHOBECHUH;

Baagern:

VYK-1.3-B7 meTtonaMu onrcaHusi TETEPOTeHHBIX XUMUYECKUX PEAKIIUN U OMIPEIeNATh TUMUTHPYIOIIYIO CTaJANIO MPOIIecca;

VYK-1.3-B1 MeTomomoruei mpuMeHEHNST METOIOB XUMUIECKOH TEPMOJUMHAMHIKH K PACCMOTPEHUIO U aHAIH3Y (PH3UKO-XUMHICCKUX
MPOLIECCOB;

VK-1.3-B2 HaBblkaMy IPUMEHEHUS 3aKOHOB TEPMOAMHAMUKHY U CIEICTBUI U3 HUX BBITEKAIOMINX K aHAJIN3Y XUMUYECKUX U
(ha30BBIX PABHOBECHIA, ONIPEICICHHS HAIPABICHHS XMMAYCCKHX MPOIIECCOB B 3aBUCUMOCTH OT YCIOBHI UX MPOBEICHHUS, paccueTa
BBIXOIa XUMUYECKHUX PEaKIIHii;

VYK-1.3-B3 MeTogaMu onucaHus TePMOANHAMUYIECKUX CBOWCTB MJCANBHBIX U PeaJbHBIX PACTBOPOB U UX MPUMEHCHUS IS
pPacyeToB XUMHYECKUX PABHOBECHH B PaCTBOPAX;




VYK-1.3-B4 metonamu ananm3a (ha30BbIX paBHOBECHIT;

VYK-1.3-B5 351eKTpoXuMHUECKUMH METOAAMH H3Y4YCHUS XUMIYSCKUX PABHOBECH, YMETh MPUMEHSTh WX JUI aHaIH3a paOboThI
XMMHUYECKHX HCTOYHUKOB TOKA

YK-1.3-B6 3akoramu nudy3un s aHaIu3a MpoIecCoB MacCOIEPeHOCa BENICCTBRA;

YK-1.3-B8 mMeronamMu onucanus TBepA0(ha3HbIX XUMUYECKUX PeaKni

4. CTPYKTYPA U COAIEPKAHUE

Kon HaumenoBanmue pasnesioB u TeM /Buja 3aHsaTust/ | Cemect | Yaco | Kommere | JIuteparyp | Ilpumeuanue
3aHATH p/ Kype B H- a I
i M pecypchbl
Pasneu 1. Beenenmue. [lepBblii 3aK0H
TepMOAMHAMMKH
1.1 OCHOBHBIE TIOHATHSA U OIPEICICHNUS. 3 0,2 YK-1.3 JI1.1J12.1J1
Marematndeckas (OpMyITHPOBKA IIEPBOTO 3.1
3aKOHa TepMOAWHAMUKH /JIex/ D152 33
1.2 BuyTpenssis sHeprus u sHTanenus. [lpumMenenue 3 0,2 VK-1.3 JIT.1JI2.1J1
NIEPBOT0 3aKOHA TEPMOAMHAMUKH K IPOCTEUIIUM 3.1
nporieccaM. 3aBUCMOCTH BHYTPEHHEH 3HEpruu 219233
1 SHTAIBIINH OT ITapaMeTpoB coctostaust /I1p/
1.3 CamocrosiTenbHOe n3ydeHue marepuana /Cp/ 3 4 YK-1.3 JI1.1J12.1J1
3.1
313233
Pasnes 2. [IpumeHeHne epBoOro 3aKoHa
TepMOAMHAMMKH K XMMHY€CKHM IpoLeccam.
Bropoii 3aK0H TepMOAMHAMUKHU
2.1 Tepmoxumusi. 3akon ['ecca /Jlex/ 3 0,2 YK-1.3 JI1.1J12.1J1
3.1
313233
2.2 3aBUCHUMOCTH TEIUIOTHI XUMHUECKON peakIud OT 3 0,2 YK-1.3 JI1.1J12.1J1
Temneparypsl. OOpaTHMEBIE TIPOIECCHI. 31
Maremaruueckas (opMyIHpOBKa BTOPOTO 3aKOHA 2192233
tepmommHaMuku /T1p/
2.3 CamocrosiTenpHOE n3ydeHne Marepuana /Cp/ 3 4 VK-1.3 JIT.1JI2.1J1
3.1
313233
Pa3gen 3. DuTponus
3.1 OmnpeneneHye HanpaBIeHUs MPOLIECCOB B 3 0,2 VK-1.3 JIT.1JI2.1J1
U30JUpOBaHHOM cucTeme /JIek/ 3.1
313233
3.2 Brruucnenue SHTPONIUY PU Pa3InyHbIX 3 0,2 YK-1.3 JIT.JI2.1J1
npoueccax. CTarucTuueckass HHTEpIpeTanus 3.1
noHstus suTponuu /Tp/ 2109233
33 CamocrosTenpHOE nzydeHne marepuana /Cp/ 3 4 VYK-1.3 JIT.1JI2.1J1
3.1
313233
Pa3nen 4. ®yHKIUH COCTOSAHUS IHEPIrus
I'u66ca u 3neprus I'enbMronbua
4.1 Kpurepuu onpeaeneHus: HanpaBieHUs 3 0,2 YK-1.3 JIT.JI2.1J1
MIPOIECCOB B HEU3OJIMPOBAHHBIX cHcTeMax /JIex/ 3.1
2109233
4.2 3aBucumocTs 3Heprun [ n60ca u YHEpTUN 3 0,2 VK-1.3 JIT.1JI2.1J1
lenbMromnsiia oT napameTpoB cocrosiuus /I1p/ 3.1
313233
4.3 CamocrosiTenbHOe n3ydcHue marepuana /Cp/ 3 4 VYK-1.3 JI1.1J12.1J1
3.1
2192233
Pasneu 5. PacyeTsl XuMUYeCKHX paBHOBeCHIt
5.1 Nzotepma Baut-T'odda /Jex/ 3 0,2 YK-1.3 JI1.1J12.1J1
3.1

019233




5.2 KoncranTta paBHOBeCHS XMMHUYECKOH peaKIuH. 0,2 VYK-1.3 JI1.1J12.1J1
PacueT BbIxOa XUMHUYECKON pEaKLUU. 3.1
3aBUCUMOCTh KOHCTAHTHI PaBHOBECHS 2192233
XMMHYECKOH peakIuy OT TeMrepaTypsl. Mizoxopa
Banr-Todda /Mp/

53 CamocrosiTenpHOE n3ydeHne Marepuana /Cp/ 4 VK-1.3 JIT.1JI2.1J1

3.1
313233
Pa3aen 6. TpeTuii 3aKoH TEPMOAUHAMUKH
6.1 TerunoBas Teopema Heprcra /JIex/ 0,2 VYK-1.3 JI1.1J12.1J1
3.1
2192233

6.2 Berunciienre abCOMOTHBIX 3HaYEHUH SHTPOITHH. 0,2 YK-1.3 JI1.1J12.1J1
[IpuMeHeHHe TpeThero 3aK0Ha TEPMOTUHAMUKI 3.1
TS pacdeToB paBHOBecui /I1p/ 012233

6.3 CamocrosiTenbHOE n3ydeHne Marepuana /Cp/ 4 VK-1.3 JIT.1JI2.1J1

3.1
219233
Pasnes 7. Teopusi pacTBOpoB

7.1 [TaprmanbHble MOBHBIE BENUYHHBI. beCkoHEeUHO 0,2 VK-1.3 JI1.1J12.1J1

pa3baBieHHBIC pacTBOPHI /JIeK/ 3.1
219233

7.2 3axonsl ['erpu u Payns. Beibop crangapTHOTO 0,2 VK-1.3 JIT.1JI2.1J1
cocTosiHUS. PaBHOBECHSI XUMUYECKUX pEaKLUil B 3.1
OCCKOHEYHO pa30aBICHHBIX PACTBOPAX. 213233
Wneansubie pactBopsl /I1p/

7.3 CamocrosiTenbHOe n3yueHue marepuana /Cp/ 4 YK-1.3 JI1.1J12.1J1

3.1
2192233
Pasneu 8. PeanbHble pacTBOpbI
8.1 AKTUBHOCTG. [IpMeHEHHs aKTUBHOCTH IS 0,2 YK-1.3 JI1.1J12.1J1
pacueToB paBHOBECHI B pacTBopax /JIek/ 3.1
313233
8.2 Mertons! onpeneneHus aktTuBHOCTH /I1p/ 0,2 VK-1.3 JIT.1J12.1J1
3.1
2192233
8.3 CamocrosiTenpHOE n3ydeHne Marepuana /Cp/ 6 VK-1.3 JIT.1JI2.1J1
3.1
313233
Pa3nen 9. ®a3oBble paBHOBecHS

9.1 Ipaswio ¢a3. JuarpamMmer ha30BBIX PaBHOBECHIA 0,2 VK-1.3 JIT.1JI2.1J1

JIBYXKOMITOHCHTHBIX cucteM /JIek/ 3.1
313233

9.2 DKCTIepUMEHTAIBHBIE METOJIbI TIOCTPOCHUS 0,2 YK-1.3 JIT.JI2.1J1
Juarpamm coctostHus. [TpuHuumbt 3.1
TEPMOJMHAMHUYECKOTO pacueTa JuarpaMm 2192233
cocrosiaus /I1p/

9.3 CamocrosiTenpHOE n3ydeHne Marepuana /Cp/ 6 VK-1.3 JIT.1JI2.1J1

3.1
313233
Paznen 10. IlpuMeHeHHe TEPMOAUHAMMKH K
3J1eKTPOXMMHYECKHM Mpoleccam

10.1 TepMmonuHaMuKa ralbBaHUYECKOTO 3JIEMEHTA. 0,2 VYK-1.3 JI1.1J12.1J1
AKTHBHOCTb KOMIIOHEHTOB B PacTBOpPax 3.1
3JIEKTPOJIUTOB, METOIBI €€ onpenesieHust /JIek/ 212233

10.2 OneKTpoAHbIE MOTeHUHabl. OnpeneneHue 0,2 VK-1.3 JIT.1J12.1J1
TEPMOJAMHAMUYECKUX BEIUINH 3.1
ANEKTPOXUMHUUECKAMHU MeTomamu /T1p/ 213233

10.3 CamocTosTenbHOE H3yUYeHHE MaTepuana u 6 YK-1.3 JI1.1J12.1J1
MTOJITOTOBKA K dK3aMeny /Cp/ 3.1

2109233

Pazneu 11. @opmanbHasg XUMHUYeCKas
KHHETHKA




11.1 Kuneruka; xumudeckasi KHHETHKA, CKOPOCTh 0,2 VK-1.3 JIL 1211
peaxmmn /JIex/ 3.1
2192233
11.2 Kunernueckoe ypaBHEeHHE U TOPSAIOK PEAKLUU. 0,2 VK-1.3 JIT.1JI2.1J1
[Topsinok peakiny; BpeMs MOTyNpeBpaIeHUs 3.1
Mp/ 313233
11.3 CamMmocTosTeNnbHOE U3yUeHHE MaTeprana. 4 VK-1.3 JI1.1J12.1J1
Mertons! onpeneneHus mopsiaka peakmun /Cp/ 3.1
2192233
Paspes 12. Kuneruka B0JIM3M paBHOBeCHsI.
3aBHCHMOCTH CKOPOCTH PeaKiuu OT
TeMnepaTypsl
12.1 Kuneruka u paBaosecue /JIek/ 0,2 YK-1.3 JI1.1J12.1J1
3.1
313233
12.2 3aBUCUMOCTb CKOPOCTH PEaKLUU OT 0,2 VK-1.3 JIT.1JI2.1J1
TeMIeparypsl. Teopus IepEX0JHOrO COCTOSTHUS 3.1
(Teopust abCOMOTHBIX ckopocTelt peakuuit) /T1p/ 313233
12.3 CamocrosiTenbHOe n3ydeHue marepuana /Cp/ 4 VYK-1.3 JI1.1J12.1J1
3.1
313233
Pa3nen 13. KnHeTnKa cJ105KHBIX peakuuii
13.1 Kunerrka napaaienbHbIX U HOCIEA0BATENBHBIX 0,2 VK-1.3 JIT.1J12.1J1
peaxumii /JIex/ 3.1
313233
13.2 ABTOKaTaJTUTUYECKUE PEAKIIMH B OTKPBITHIX 0,2 YK-1.3 JI1.1J12.1J1
cucremax. [lemasie peakiun /I1p/ 3.1
2192233
13.3 CamocrosiTenpHOE n3ydeHne Marepuana /Cp/ 4 VK-1.3 JIT.1JI2.1J1
3.1
313233
Paznea 14. Indppysus
14.1 Hduddysus — odmee onmcanue /Jlex/ 0,2 VYK-1.3 JI1.1J12.1J1
3.1
219233
14.2 2-oe ypaBHeHHE O] (y3Ur, OCHOBHBIC pEIICHUS. 0,2 VK-1.3 JIT.1JI2.1J1
OCHOBHBIE Pe3yJIbTaThl SKCIIEPUMEHTATBHBIX 3.1
uccienoBannit 1u¢dys3un B TBepAbIX Tena /I1p/ 012233
14.3 CamocrosiTenbHOe n3yueHue marepuana /Cp/ 4 VYK-1.3 JI1.1J12.1J1
3.1
219233
Pasnea 15. Mexanusmsbl Audy3un B TBepAbIX
Teaax
15.1 Monensb ciyyaiHbIx Omyxnanuii /JIex/ 0,2 YK-1.3 JI1.1J12.1J1
3.1
313233
15.2 Mexanm3mel nudQy3un B KpucTaiax. 0,2 YK-1.3 JIT.J12.101
Hduddysus 8 MEHOTODa3HBIX cucTemax /IIp/ 3.1
2192233
15.3 CamocTositensHOe n3ydenue Marepuana /Cp/ 6 YK-1.3 JI1.1J12.1J1
3.1
313233
Pa3gen 16. KnuHeTnka rereporeHHbIX
16.1 OO01m1re MOHATHS TeTeporeHHoN KuHeTukH /JIex/ 0,2 VK-1.3 JI1.1J12.1J1
3.1
313233
16.2 IIporeccsl mociea0BaTeIbHOTO U MapauIeIbHOTO 0,2 YK-1.3 JI1.1J12.1J1
MaccorepeHoca U XxuMmmudeckoit peaxmwm /I1p/ 31
219233
16.3 CamocrosiTenbHOE n3ydeHne Marepuana /Cp/ 4 VK-1.3 JIT.1JI2.1J1
3.1
313233

Pa3nes 17. [loBepXHOCTHBIE SABJIEHUS




17.1 [ToBepxHOCTH pasznena (a3, UX XapaKTePHUCTHKH 3 0,2 VYK-1.3 JI1.1J12.1J1

/JTex/ 3.1
2192233
17.2 Teopus Jlaurmropa. D¢ deKTHBHAS TOBEPXHOCTb. 3 0,2 VK-1.3 JIT.1JI2.1J1
[MonmumonekynsipHas agcopouu. AacopOuus B 3.1
pactBopax /IIp/ 012233
17.3 CamocrosTenbHoe n3ydeHue marepuana /Cp/ 3 6 YK-1.3 JI1.1J12.1J1
3.1
2192233
Pasneu 18. ®a3oBblie nepexons! 1-ro poga
18.1 Kpurnueckuit pasmep 3apoasiuieil. CKOpocThb 3 0,2 VK-1.3 JIT.1JI2.1J1
3apOXKJIEHHSI IIEHTPOB U JIMHEWHAs: CKOPOCTh 3.1
pocra /Jlex/ 012233
18.2 I'eteporenHoe oOpazoBaHKe 3aPOBIILICH. 3 0,2 YK-1.3 JI1.1J12.1J1
Ypasuaenue Aspamu /T1p/ 3.1
219233
18.3 CamocrosTenpHOE n3ydeHue marepuana /Cp/ 3 6 VK-1.3 JIT.1JI2.1J1
3.1
313233

Pa3nes 19. @a3oBblie npeBpaiieHus 2-ro pojaa.
Teopus 3J1eKTPOJIMTOB

19.1 ®dazoBbIe ipeBpateHus 2-ro poaa /Jlex/ 3 0,2 VK-1.3 JIT.1JI2.1J1
3.1
313233
19.2 Teopwus anexkrponutos. IlonoxxeHus Teopun 3 0,2 YK-1.3 JI1.1J12.1J1
Appennyca. OnpeneneHue cTeneHu 3.1
muccormarnun /I1p/ D152 33
19.3 CamocrosiTenbHOe n3yueHue marepuana /Cp/ 3 6 YK-1.3 JI1.1J12.1J1
3.1
313233
Pasnea 20. DuekTpoanblie npoueccol. O0mee
3aKJII0YeHne
20.1 OnexTpoausie npouecch /Jlex/ 3 0,2 YK-1.3 JI1.1J12.1J1
3.1
315203
20.2 DNEKTPOXUMHUS 3 0,2 VK-1.3 JIT.1JI2.1J1
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX IIPOIIECCOB. 3.1
TepMmonuHaMUKa 3JI€KTPOJHBIX IPOLECCOB. THIIBI 2192233
20.3 CamMocTosTeIpbHOE N3yueHnue Marepraia u 3 10 YK-1.3 JIT.JI2.1J1
MOATOTOBKA K 3a4ety /Cp/ 3.1
31052093

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl AJil caMOCTOSITEJIbHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKO)

IIpumepHBIii IepeueHb BOIPOCOB K 3a4eTy:

1. ITpeamer, 3amaun 1 MeTOAB! (hr3nIecKoit XuMuu. OCHOBHEIC pa3leNbl GU3NIECKON XIUMHAN.

2. Tepmonunamuueckas cucrema. Kitaccudukauusi TepMOANHAMUYECKUX CUCTEM. VIHTEeHCHBHBIE U SKCTCHCHBHBIE CBOMCTBA.
[MapaMeTpsl ¥ PYHKIIH COCTOSIHUS.

3. PaBHOBeCHBIE, CTAaI[HOHAPHBIE U NIEPEXOJHBIE COCTOSIHUA. TepMoauHaMuuecKuii mpouecc. M306apHble, H30TepMUIecKue,
W30XOpHBIE U a1nabaTH4YeCKUe MPOLECCHI.

4. Pabota u teriota. [lepBoe Hauaro TepMOTMHAMUKH TSI PA3IMIHBIX IPOIIECCOB B CHCTEME HIICAIBHOTO Ta3a.

5. 3akoH I'ecca. TermoeMKOCTH BelecTB. 3aBUCUMOCTh TEIUIOTHI Npoliecca OT TEMIIEepPaTyphl.

6. PaBHOBecHBIE 1 HEpaBHOBECHEIE TIpoIiecchl. MakcuManbHas paboTa mporecca. [lonesnas pabora.

7. Dutponus. BTopoe u TpeThe Havana TePMOAUHAMHUKH. AOCOTIOTHAS M CTAHJAPTHAST YHTPOITHS.

8. Oneprus [enpmronpna 1 [m60ca. TepMoanHAMUYECKIE TOTCHITHATIBL.

9. Xumuueckuil NOTEHIMAN. YPaBHEHUE U30TEPMbl XUMHUECKOHN peakuuu. TepMOoaMHaMUYECKUE YCIOBUS TOCTHXKEHUS U
COCTOSIHUSI XUMHUYECKOTO PaBHOBECHS.

10. TepmoguHammyeckoe obocHoBaHue npuHIuna Jle-Illarenpe-bpayHa.

11. ®aza. Yucmo o0UMX 1 HE3aBUCHMBIX KOMIIOHCHTOB. Da30B0O¢ paBHOBECHUE U YCIIOBUS €ro cyinecTBoBanus. [Ipasuio ¢a3
I'n66ca.

12. JInarpaMMbl COCTOSIHUS OTHOKOMIIOHEHTHBIX cucTeM. YpaBHeHue Knaneipona-Knaysuyca.

13. JIlnarpaMmbl COCTOSIHHS ABYXKOMIIOHEHTHBIX CHCTeM. 3HaueHue (pa3oBbIX quarpamm ajist GapManu.

14. PactBopsl. KomumnraruHble cBOWCTBA PACTBOPOB U MX UCHOIb30BaHUE ISl ONPEAEIICHUS MOJIIPHONA MacChl BELIECTBA.
15. XKuaxue cmecu ¢ HEOrpaHUYEHHOM PacTBOPUMOCTBIO KOMIIOHEHTOB. J[HarpaMMbl «COCTaB - JaBJICHHUE Iapa» U «COCTaB -




Temneparypa kuneHus». Ilepseiii 3axon KoHoBanoga.

16. VineansHble 1 peanbHbIe pacTBOPEL. CMECH € TIOJIOKUTEIBHBIM M OTPHIATEILHBIM OTKIIOHEHHEM.

17. Paznenenue xxunkux cmeceii. [Ipocrast neperonka, ppakioHHas eperoHka, peKTuduKams.

18. Azeotponnsie cmecu. Bropoii 3akon KonoBanosa. MeTonbl pazaesieHust a3¢0TPONHbBIX CMECEH.

19. buHapHbIE CHCTEMBI C OTPaHUYCHHON PacTBOPUMOCTHIO. B3anMoHepacTBOpUMBIE KUAKOCTH. TeopeTHIeCKIe OCHOBBI
MIEPErOHKH C BOJSHBIM MTapOM.

20. TpeXxKOMIOHEHTHBIE CHCTEMBI. 3aKkoH pacupenenenust Hepaera-1llnnosa. TepmoguHaMudeckast KOHCTaHTa PacHpeeNeHNS,
koa(duirenT pacnpenenenus. OQHOKpaTHas U APOOHAS IKCTPAKIIKS.

21. PacTBOpHI CHITBHBIX ANIEKTPOIUTOB. MloHHAs cua pactBopa. Teopus ebas-Xtokkemns u e€ MpHOImKeHHU.

22. IIpoBomuuku BTOporo poaa. CKOpOCTh ABMKEHUSI HOHOB U MOABMKHOCTH MOHOB. DJIEKTPUUECKasi IPOBOIUMOCTD U
9KBUBAJICHTHAsI AIEKTPOIPOBOAHOCTD. IIpenenbHas 3KBUBaJICHTHAS 3JIEKTPOIIPOBOTHOCTE.

23. 3aBUCHMOCTBH NIEKTPUUECKOH MPOBOIUMOCTH OT PA3IHIHBIX (pakTopoB. Teopwus 3meKTpuaecKoii MPOBOIUMOCTH PaCTBOPOB
Jebas-Onzarepa. DIeKTPONPOBOAHOCTH HEBOJHBIX PACTBOPOB.

24. DneKTpOoaHbIE POLECCH U AIEKTPOAHBIC MOTCHIMAIBI. DICKTPOABIDKYIIAS CHIa peaknu. Vi3mMepeHne aIeKTpOaHBIX
MIOTEHIIUAJIOB.

25. OKHCIHUTENFHO-BOCCTAHOBUTEIBHBIC SIEKTPOIbI M OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC TOTCHIINABI. X UMUIECKNE HCTOYHUKN
toka. Kiaccudukanus 31eKTpoaoB.

26. [Ipsimast TOTEHIMOMETpPHUS U MOTEHIIOMETpHUecKoe TUTpoBaHue. [IpsaMast KOHIyKTOMETpHs U KOHIYKTOMETpHYECKOe
TUTPOBAHME.

27. llpeaMeT XuMUYEeCKOH KHHETUKHU. 3aKOH JEHCTBYIOUINX MAcC IJIsl CKOPOCTH peakii. MoIeKyaIpHOCTh U MOPSIIOK PEaKIUH.
Koncranra ckopoctr xumudeckoi peakiuu. [lepuox momynpeBparieHus. MeToap! onpeaeneHus! Mopsiika PeaKkium.

28. IpaBuno Baur-T'odhda. YckopeHHBIH METO OnpeesieHns: CPOKOB TOAHOCTH JICKAPCTBEHHBIX NPENapaToB. YpaBHEHHE
Appenuyca. Teopust akTUBHBIX OMHAPHBIX CTONKHOBEHUHN. Teopus mepexoqHoro COCTOSHUS.

29. O6paruMsble, TapaIenbHbIe, TOCIEI0BATEIIBHBIC U CONPSHKEHHBIC PEAKIIUH.

30. LlerrHble, (GOTOXMMUYECKUE U KaTATUTUYECKUE Peakliy. YpaBHeHne Muxasnuca-MeHTeH.

31. IloBepxHocTHas 3Heprus [ mOOCa 1 MOBEpXHOCTHOE HAaTsDKEHUE. METOIBI ONpeIeNICHNS TIOBEPXHOCTHOTO HATSKCHUSL.
3aBHCHMOCTB MOBEPXHOCTHOTO HATSXKEHHS OT TEMIIEPaTyphl, IPUPOIBI ()a3 U KOHLEHTPAI[MU BEeleCTBa.

32. AncopOmus Ha KUAKOH OBEpXHOCTH. AGcomoTHas U THOOCcoBCcKas ancopOmus. [Ipasmio drokmo-TpayOe. YpaBHeHHE
n3otepMbl angcopoim I'nodca. Ypasaenue llInmxkosckoro.

33. AncopOuus Ha TBEpAOH MOBEPXHOCTHU U (akTopsl, Biusitoue Ha He€. [Ipamia llunosa u Pedunnepa. Ypasuenus JIsnrmiopa
u OpelHmxa.

5.2. llepeyeHn paboT, BBINOJIHAEMBIX 0 AMCHUILINHE (Moayai0, npakTke, HUP) - 3cce, pepepaThl, NpakTHYECKHE U

DACYETHO-IPAdHYEeCKHE DAOGOTEL, KVDCOBEIC DAGOTEL, IDOCKTRI M AD.

o pazneny 1,2,3 — KOHTPOJIbHASI PABOTA Nel «3agaya 3akOHbI TEPMOAUHAMUKIDY

Mo pasneny 4.5,6 —- KOHTPOJIbHA I PABOTA Ne2 «3anaua Ha pacuer snepruu [ nooca»

ITo pazneny 7,8,9,10 - KOHTPOJIbHASI PABOTANe3 «3anaua Ha pacTBOPBDY

o pazneny 11,12,13 — KOHTPOJIbHA I PABOTANe4 «3anauya Ha KWHETUKY XUMHUYECKOH peaKkLUU
Mo pazpeny 14,15 — KOHTPOJIbHASI PABOTA Ne5 « 3anaua Ha quddy3uto»

[o pazneny 16, 17- KOHTPOJIbHA I PABOTA Ne6 « 3anada Ha HOBEPXHOCTHBIE SIBJICHHS

Mo pazneny 18,19 — KOHTPOJIbHASI PABOTA Ne7 «3anaua Ha (azoBbie nepexoas»

o pazneny 20 — KOHTPOJIBHAS PABOTA Ne8 «3anaua Ha 351eKTpOJHbIE IPOLECCHD»

5.3. OueHo4Hble MaTepHaJIbl, HCIIOJIb3yeMble JJIfl IK3aMeHa (onucaHue OMJ1eTOB, TECTOB U T.I1.)

9K3aMCH HEC MPEAYCMOTPCH

5.4. MeTonuka OLleHKH OCBOCHMS JMCHUILIMHBI (MoayJs, npakTuku. HUP)

MerToauKa OolleHUBaHHUSA ;

OIeHKa «3a4TCHOY — Pa3Iellbl MHANBUAYAIFHOTO 3aJaHUs BRIIOTHEHBI TOJTHOCTHIO, TEXHIYECKH TPAMOTHO O0(OpPMIICHEI.
OIIeHKA «HE 3a4TCHO» — Pa3/ieiibl HHIANBHUYATBHOTO 3aJJaHUs BBITOJHCHBI HE B IIOJTHOM 00beMe, UMCIOTCSL HETOYCTHI B
0o(pOpPMIICHHH 3aTaHUH.

IIIKAJIA OLIEHUBAHNS [TPOMEXYTOYHOM ATTECTALIUH:

«OTIMYHO» — CTYJICHT [TOKA3bIBACT ITyOOKHUE, HCUCPITBIBAOIIIE 3HAHKS B 00beMe MPOUICHHOM MPOTrpaMMBbI, YBEPSHHO NICHCTBYET
110 IPUMEHEHUIO MOJYyYEHHBIX 3HAHUW Ha MPAKTHUKE, TPAMOTHO U JJOTUYECKH CTPOMHO M3JIaraeT MaTepuall Ipu OTBETE, yMEET
(hopMyITpPOBATE BRIBOIBI M3 H3JI0KCHHOTO TEOPETHUECKOTO MaTepHraa, 3HaeT IOTIOHIUTEIHHO PEKOMEHIOBAaHHYIO JINTEPATYPY;
«XOPOIIIO» — CTYJCHT MOKA3bIBACT TBEP/IBIC U JOCTATOYHO MOJHBIC 3HAHUS B 00BbeMe MPOUICHHO MPOrpaMMBI, JOMYCKaeT
HE3HAYUTEIbHBIC OIMOKY IIPH OCBEIICHUU 33aHHBIX BOIPOCOB, MPABIIFHO ACUCTBYET IO MPUMEHEHUIO 3HAHUN Ha MPaKTHKE,
YETKO M3JIaraeT Marepual;

«YIIOBIICTBOPUTEIFHOY» — CTYACHT ITOKa3bIBaCT 3HAHUS B 00BEME POHICHHOMN MPOrpaMMBl, OTBETHI U3JIaracT XOTS U C OITHOKaMH,
HO YBEPEHHO HCIPABISEMBIMU MOCJIE JOMOJIHUTENBHBIX U HABOJSIIMX BOIPOCOB, IPABWIIBHO AECUCTBYET IO MPUMEHEHUIO 3HAHUM
Ha MPaKTHUKE;

«HEYIOBIICTBOPHUTEIBHOY» — CTYACHT JIOIyCKAaeT ITPyObIe OMMOKH B OTBETE, HE IIOHUMAET CYITHOCTH H3JIaraéMoro BOIpoca, He
yMeeT IPUMEHATh 3HAaHUS Ha MPAKTHKE, JAeT HEMOJIHbIE OTBETHI HA JJOTIOJHUTEIbHBIE U HABOISALIUE BOIIPOCHL.

6. YA EBHO-METO/JMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas 1uTEpaTypa




ABTODHI, 3arnaBue bubnuoreka W3narenscTBo, rog

JI1.1 | Kanyrkuna H.E. Odusnueckas xumus. Paznen: Mertoauueckue nocoous Mockaa, 2001
Tepmoannamuka: YuedHoe
nocobue

6.1.2. lonoJHUTEeIbHASA JINTEPATYPA

ABTODHI, 3arnaBue bubnuoreka W3narenscTBo, rog
JI2.1 | Kynpsimesa H.C. dusnueckas XUMUs: ydeOHUK | OJEeKTPOHHBIN KaTajaor Mocksa FOpaiit, 2012
Kynpsimmesa H.C.,

Bonpapesa JLT.

6.1.3. Metonuyeckue pa3zpadboTku

ABTODHI, 3arnaBue bubnuoreka W3narenscTBO, rog
JI3.1 | Acraxos M.B., MeTtoauueckue yKkazaHus JJis Meronuyeckue nocoous Mocksa, 1986
3aiines A.K BBITIOJIHCHUS JOMAIITHUX

3alaHuil 10 Kypey
"dusnueckas XuMus'":
Meroauueckue ykazaHus

6.2. Ilepeuens pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu « AHTepHET»

21 Hayunas anexrponHas 6ubnuoreka https://elibrary.ru | https://elibrary.ru

22 OnekrponHas obudmoreka MUCuC http://lib.misis.ru

33 OBC YuuBepcurerckas OMONIMOTEKa OHIANH http://biblioclub.ru
http://biblioclub.ru

6.3 Ilepeyenb NpOorpaMMHOro odecne4eHust

I1.1 Microsoft Office

11.2 Microsoft Teams

6.4. Ilepeyenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(eCCHOHAIBHBIX 023 JAHHBIX

n.1 Hayunas snexrponHas 6ubnmoreka https://elibrary.ru

n2 OnexrponHast onbmroreka MUCuC http://lib.misis.ru

n3 OBC YuanBepcurerckas 6ubimoTeka onnaiiH http://biblioclub.ru
1.4 Poccwuiickas matdopma oTkpsITOro 06paszosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Hasznauenue OcHalieHue
12 dusndeckas XUMUI KOMIIBIOTED, IPOEKTOP, 3KpaH, HHTCPAKTUBHAS TOCKA
KOMIJIGKT __TEMATHYECKHUX _ MDE3CHTAIMNA.  JIOCTVI K
33 duznyeckas XUMUs MuHH-3KCTIpecc-1a00paTopHs TS y4eOHBIX
JKOJIOTMICCKUX HCCIIeIOBAHUM "Muenka-Y"

8. METOAUYECKHE YKA3AHUA VIS OBYUYAIOIIUXCSA

O0beM 3HaHH, KOTOPbIE HEOOXOANMO YCBOUTH IIPH U3YUYEHUH YUeOHOH AUCIMILUIMHEL, ONpeaenseTcs GpenepaibHbIM
rocyJapcTBEeHHBIM 00pa3oBarenbHbIM crannapToM (PI'OC), KoTopslil onpeaenseT rocy1apcTBEHHbIE TPEOOBAHUS K MUHUMYMY
coJiepKaHU 3HAHUH M yPOBHIO ITOJTOTOBKH BBITYCKHUKA 10 TUCcHUIUTHHE. OOpa3oBaTeNbHBIC Pe3yIbTaThl OCBOCHUS TUCIUILIUHEI,
COOTBETCTBYIOIINE OTIpeeIeHHbIM KoMIteTeHIusAM corntacHo @I'OC, npuBeneHs! B Havyaje HacTosmel nporpammsl. CoaepkaHue
TeM y4eOHOI JUCIUIUIMHBI U TEM MPAKTUYECKUX 3aHATHIA NPUBEJCHBI B IPOrpaMMe. DTUM ONPEIEISI0TCS MUHUMAJIbHbIE 3HAHHS,
KOTOpBIE CTYAEHT JODKEH JEMOHCTPHPOBATH ITOCIHIE U3YUCHUS AUCIUILIHNHBI. ITOTOBBIM KOHTPOJIEM IO JUCLUIUINHE SBISAETCS
3a4eT C OIIEHKOH. 3aueT MPOBOAUTCS ayJUTOPHO IO BompocaM. il ycHenHoil MoAroTOBKH K HTOTOBOMY KOHTPOJIIO MIPeAIaraeTcs
BBITIOJIHUTH CJIYIOLINE MEPOTIPHATHSI: CHCTEMaTHYECKH IPOpadaThIBaTh JEKIMOHHBIA MaTepual Py IOJrOTOBKE K
MPAaKTHYECKUM 3aHSATHSM; BBIIIOJHUTH MPAKTHYECKHETPAOOTHI IO BCEM TeMaM JUCHUIUTUHBI (BBIIIOJIHEHUE [TPAKTHYECKUX PadoT
IIpeaycMaTpHUBaeT 3all0JTHEHUE OTYETOB, KOTOPhIE COCTABIISIIOTCS B 3JIEKTPOHHOM BHJIE); 3allIUTUTh MPaKTHYECKUE pabOThI 110 BceM
TeMaM JUCLUIUINHEL. 3aIlyTa MPOBOIUTCS B BUE cOOECeI0BaHUS




