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@duznyeckas 1 KOJJIOUAHAA XUMHSA
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroBku 19.03.02 ITpoaykTel mUTaHKUS U3 PACTUTEIIBHOTO CHIPhS
Hampasnennocts (mpoduis) TeXHOTOTHS MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPhS

Kranuduxarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY IIaHy 180 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 18
CaMOCTOsTebHAs paboTa 153
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 2
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 4 4 4 4
Wroro ayn. 18 |18 |18 |18
KonrakrHas padora |18 |18 |18 [18
Cawm. paboTta 153 [ 153 | 153 [ 153
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 180 180 | 180 | 180




[Iporpammy cocTaBui(u):
KaHo. c.-X. Hayk, ooy., Ilpoxonvesa M.B.

[pu pa3paboTke pabodeii mporpaMMBbl IUCIHUIDIHHE (MOIyIs) "®u3ndeckas M KOJUTOUIHASI XUMHUSL" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moaroToBkH 19.03.02 IIpoayKThl IUTAHUS U3 PACTUTEIBHOTO CHIPBS (Mpuka3 MuHoOpHaykn Poccun ot 17.08.2020 . Ne 1041).

2. Yueobnblii ian: Hanpaenenue noarotosku 19.03.02 [TpogyKTel MUTaHKUS U3 PACTUTENBEHOTO CHIPbS
HanpasnenHoctb (mpoduinb) TexHONOTHS NPOAYKTOB IUTAHUS W3 PACTHTENIBHOTO ChIPbS, OJOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 26.03.2024 r., nporokon Ne 12.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

(hopMHpOBaHHE TEOPETUUECKUX 3HAHUIT IO OCHOBHBIM 3aKOHAM (PM3MUECKON M KOJUTOMTHON XUMHH, TPAKTHYECKIX
HABBIKOB pabOThI C MpUOOpaMu MO UCCIEJOBAHUIO (PUBNKO-XUMUYECKUX MPOIIECCOB U ONPEAEIEHUIO (PUZUKO-XUMUUECKHX
IIapaMeTpOB JUIS ITOCIIEIYIOMEro IPUMEHEHHS TIPH pa3paboTKe Pa3IMIHBIX TEXHOJIOTHH C MX YPE3BBIYAIHO CIOXKHBIMU
(U3UKO-XMMUYECKUMH TIPOIIECCAMH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.1.1

MaremMatuka ¢ OCHOBaMH MOZCINPOBaHUA B HpO(beCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH

212

Heoprannueckas xumus

2.1.3

OpFaHI/I‘IeCKaH XUMMUA

2.14

OCHOBBI IPOECCHOHANBHOM AEATENEHOCTH

2.2

JMCHUTINHBI U PAKTUKH, IS KOTOPBIX OCBOEHHE JAHHOMH JUCHUILINHBI (MOIYJIs) HEO0OX0AMMO KaK
npeaulecTByoIee:

221

OCHOBBI HYTPULIMOJIOTHH

222

Pacrurensaoe CBIPBE B TEXHOJIOTUH ITPOAYKTOB IMTUTAHUA

223

Okomnorus (MPOMBIIIICHHAS)

224

HI/IHICBLIC Z[O6aBKI/I 1 TCXHOJIOTHYCCKHUEC BCIIOMOTATCIIbHBIC CPCICTBA

225

PCOMGT})I/IH MUIICBOT'O ChIPbA U IPOAYKTOB

3. KOMIIETEHIINH OBYYAIOIIET'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHUIIJINHBI

(MOJYJIST)

OIIK-2. CriocobeH npuMeHsTh OCHOBHBIE 3aKOHBI U METOJIbI HCCIEAOBAHUM €CTECTBEHHBIX HAYK Ul PEICHHs 3a1a4
PO eCCHOHATBHOM JeITEIbHOCTH

OIIK-2.1
THUIOBBIX

I[GMOHCTpl/lpyCT 3HAaHHUC OCHOBHBIX 3dKOHOB MAaTEMATUYCCKUX U €CTECTBECHHBIX HAYK, H€O6XOZLI/leIX JJI pellIeHUs
3a1a4 HpO(beCCHOHaJ'ILHOfI JACATCIBHOCTH

OIIK-2.2

HCHOJ’IBSYCT 3HaHUSA OCHOBHBIX 3aKOHOB MATECMATHYCCKHUX U €CTCCTBCHHBIX HAYK UIA PCIICHUA CTAHAAPTHBIX 3a1a4

TEXHOJIOTUHN MPOAYKTOB MUTAHUSA U3 PACTUTEIILHOT'O CHIPHA

OIIK-2.3

BnaﬂeeT HaBbIKaMH1 TCOPETUYCCKOTO U IKCIICPUMEHTAIILHOTO UCCIICAOBAHU S 00BEKTOB HpO(I)eCCHOHaHLHOfI JCATCIIBHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILTHHBI 00yYAIONINTiCS TOKEH

31

3HaTh:

3.1.1

- (hyHIaMEeHTaNbHbIE 3aKOHBI: XUMUYIECKOH TepMOANHAMUKY, XUMHIECKOTO U ()a30BOro paBHOBECHS, (Pa30BBIX
IIPEBPALLECHUM, 3IEKTPOXUMHUH, XUMUYECKON KUHETUKH U KaTaJlu3a;

3.1.2

- OCHOBHBIC 3aKOHOMCPHOCTH a;[cop6um1, IIOBCPXHOCTHBIX )IBJ'ICHHFI; QJICKTPOKMHETHYCCKUX U MOJICKYJIIPHO-
KHHCTHYCCKUX ﬂBHEHHﬁ;

- ONITUYECKUX SIBJICHUM B pacTBOpax U AUCHEPCHBIX CUCTEMAX, CprKTypOOGpaSOBaHI/Ie B IUCICPCHBIX CUCTEMAX,
OCHOBOIIOJIararouiuc (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IG CBOMCTBA BBICOKOMOJICKYJISIPHBIX COC,E[I/IHCHI/Iﬁ M paCTBOPOB ITOBEPXHOCTHO-
AKTHUBHBIX BCIICCTB,

- BEJIMYMHBI XapaKTePH3YIONIHe: SHEPTeTHUECKUH OaTaHC CHCTEMBI, BO3SMOXKHOCTD OCYIIIECTBIICHHS IIPOIiecca, PaBHOBECHE
u (a3oBBIe NEPEXOABI, CKOPOCTH PEAKINH, aACOPOIIHIO, HIEKTPOIIPOBOTHOCTD, JEKTPOAHBIE TOTEHIUAIBI 1
AIIEKTPOABMIKYIIUE CHJIBI, YCTOHYUBOCTD IUCIIEPCHBIX CHCTEM, CTPYKTYpPOOOpa30BaHUE, KHHETUKY HAOyXaHHs TIOJIMMEPOB
1 pa3pymeHns JUCIEPCHOCTH CHCTEM;

- HOHATHSA: TUIOJIBHBIH MOMEHT MOJIEKY, pepaKkius, IOISPH3aLHsl, HOTEHINAT TEPMOANHAMUYECKUI, SIEKTPOIHBIH,
JNEKTPOKUHETUYECKUN, KOHCTAaHTa PaBHOBECHS, KOHCTAHTA CKOPOCTH PEaKIMH, TIEPErOHKa, SKCTPAKIMs, ONaIeCLCHIMS,
CTabUIM3aIHsL AUCTIEPCHBIX CUCTEM, CTPYKTypoOOpa30BaHKE B AUCTIEPCHBIX CHCTEMaX.

3.2

YMmerh:

3.2.1

- paccuHMTaTh DHEPreTUYECKU OajaHC CHCTEMBI,
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- OMPEACIIUTD MapaMETPbl BO3SMOKHOI'O OCYIICCTBJIICHUA ITPOLECCa,
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- OONPEeACIUTD KWHETUICCKUE COCTABJIAIOIINE ITPOIICCCA;

324

- BBIIIOJTHUTDH MPEABAPUTCIIbHBIC PACYCTHI IJI OIIPCACICHUA KPUTCPHUEB KOHTPOJIA 3a (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IMI/I npoucccaMu,

325

- HECHUTh ONPUHIUIBI TPUMEHUMOCTHU UCIOJIb3YEMBIX UM B .]'Ia60paTOpI/II/I MCTOI0B (1)I/I3I/IKO-XI/IMI/I‘-ICCKOFO aHalim3a,

3.2.6

- IPUMEHSTHh METOIUKH pacueTa U SKCIEPUMEHTAILHOTO OIPEIEIEHHUs TETIOTHl PAaCTBOPEHUS COJIeH B BOJIE, JHEPTUH
aKTHBAIINH, YJIEKTPOABIKYIINX CHII, (ha30BBIX AUATPAMM OJTHO-, IBYX-, TPEXKOMIIOHEHTHBIX CUCTEM, Pa3MEPOB YaCTHII
JHCIIEPCHBIX CHCTEM, TIOPOTa KOATY/SIIMH KPUTHUECKON KOHIEHTPALMU, KOHCTAaHThI cCKOpocTu HaOyxaHust BMC,
MoutekyasipHoit maccsl BMC.
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HmeTh HABBIKH U (](IJIl/l) OIIBIT ACATCJIBHOCTH:




33.1

- BJIaJICHUs] COBPEMEHHOM XUMHUUYECKON TEPMUHOJIOIUEH,

332

- oOparleHHs ¢ 1a00paTOPHBIM 000PYIOBAHUCM.

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanne
3aHATHA/ Kype 113701 pakr. | moar.
Paznen 1. Xumnueckass TepMOANHAMHUKA
Tema 1. IIpenmer u 3HaUeHUE HH3UIECKOIH 2 10 OIIK-2.1 J1.1 0 0 TecrtupoBanue
XUMHU. XUMHUYECKasi TEPMOINHAMHKA. OIIK-2.2 JI1.2J12.1
ITepBoe Havano tepmoauHamuku. /Cp/ OIIK-2.3 J2.2
Tema 2. Tepmoxumusi. 3akoH 2 2 OIIK-2.1 JI1.1 0 0 YueOHas
I'ecca. /Jlex/ OIIK-2.2 JI1.2J12.1 JIFICKYCCHS
OIIK-2.3 2.2
Tema 2. Tepmoxumus. 3akoH 2 4 OIIK-2.1 JI1.1 2 0 PaGora B
I'ecca. OIIK-2.2 JI1.2J12.1 MaJIbIX TpyImax
OIIK-2.3 2.2
Tema 2. Tepmoxumusl. 3aKkoH 2 9 OIIK-2.1 J1.1 0 0 TecrupoBanue
Iecca. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 3.Bropoe Hayajyo 2 2 OIIK-2.1 JI1.1 0 0 [Ipobnemuas
TEPMOJUHAMUKH. OIIK-2.2 JI1.2J12.1 JICKITAS
OHTpOmnHA. CBoOojHas sHEprus OIIK-2.3 2.2
HanpanJe-
HHE XUMHUYIECKOH peaKITiH.
/JTex/
Tema 3.Btopoe Ha4ajo 2 4 OIIK-2.1 J1.1 0 0 TecrupoBanue
TEPMOIMHAMUKH. OIIK-2.2 JI1.2J12.1
OHTponHA. CBoOosHas YHEPTUS U OIIK-2.3 J2.2
HarpasJe-
HUE XUMUYECKON PEeaKlHH.
/Cp/
Paznen 2. Xumuueckasi KHHETHKA
Tema 1. OCHOBHBIEC TOHITHS XUMHYECKOH 2 4 OIIK-2.1 JIT.1 0 0 TectupoBanue
kuHeTuku. /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Tema 2. Xumndeckue u Gpa3oBbie 2 2 OIIK-2.1 J1.1 0 0 TecrupoBanue
paBHoBecus. /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Tewma 3. Karamns. /Cp/ 2 2 OIIK-2.1 J1.1 0 0 TectupoBanne
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Paznea 3. PacTBopbl
Tema 1.PactBopsl. 3MeHeHMe naBieHus 2 10 OIIK-2.1 JIT.1 0 0 TectupoBanue
HACBIIEHHOTO IIapa HaJ, paCTBOPOM. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Tema 2. Ocmoc. OcmoTtryeckoe 2 10 OIIK-2.1 JIT.1 0 0 TectupoBanue
JTaBJICHHE. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Tema 3. [lonsitue  pH. Bydepusie 2 4 OIIK-2.1 JI1.1 0 0 Pabota B MitbIx
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.2J12.1 rpymnmnax
OIIK-2.3 2.2
/J1a6/
Tema 3. [lonsiTue  pH. Bydepusie 2 10 OIIK-2.1 J1.1 0 0 TectupoBanue
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Paznen 4. DinekTpoxummus
Tema 1. DneKTPONIUTEL. 2 10 OIIK-2.1 J1.1 0 0 TecrupoBanue
DeKkTpuyecKas OIIK-2.2 JI1.2J12.1
[IPOBOJIUMOCTb PACTBOPOB. OIIK-2.3 2.2




Tema 2. DNeKTpOXUMHUYECKUE TPOLECCHI. 10 OIIK-2.1 J1.1 TecrtupoBanue
l'anbpBaHUYECKHUE IIEMEHTHI. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Pazgen S. IloBepxHOCTHBIC SIBJICHHSA
Tema 1. IIoBEpXHOCTHBIE SIBIECHUS Ha 2 OIIK-2.1 J1.1 TecrtupoBanue
rpaHuue pasgena  ¢as. OIIK-2.2 JI1.2J12.1
/Cp/ OIIK-2.3 J2.2
Tema 2. IIoBEpXHOCTHOE HATSKEHUE. 10 OIIK-2.1 JI1.1 TectupoBanue
/Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 3. AncopOrus Ha rpaHUIE TBEPAOE TE 10 OIIK-2.1 JIT.1 TectupoBanue
JI0-pacTBOp. OIIK-2.2 JI1.2J12.1
/Cp/ OIIK-2.3 J2.2
Pazgen 6. Odmue cBoiicTBa JMCIIEPCHBIX
cucTeM
Tema 1. Konnouaasie 2 OIIK-2.1 JI1.1 VYyeOHas
cucteMsl. /JIex/ OIlK-2.2 JI1.2J12.1 JIFICKYCCHS
OIIK-2.3 J12.2
Tema 1. Komongasie 4 OIIK-2.1 JI1.1 Pabora B
cucremsl. /J1ab/ OIIK-2.2 JI1.2J12.1 MAJIBIX TPYIIIax
OIIK-2.3 J2.2
Tema 1. Komtougasie 10 OIIK-2.1 JI1.1 TecrupoBanue
cucremsl. /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Tema 2. YcroitunBoCTh JTUO(PHUITBHBIX 20 OIIK-2.1 JIT.1 TectupoBanue
M0 (HOOHBIX KOJIJIOUIOB. OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
/Cp/
Pasnen 7. BoicokoMoJieKyJIsIpHbIE
COeAMHEHMS U UX PACTBOPbI
Tema 1. PacTBOopsl ~ BBICOKOMOJICKYJISIPHBIX 20 OIIK-2.1 JI1.1 TectupoBanue
COEIMHEHHH. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Paznen 8. Kourpoanb
/Ox3ameH/ 9 OIlK-2.1 JI1.1 TectupoBanue,
OIIK-2.2 JI1.2J12.1 MMACbMEHHBIE
OIIK-2.3 2.2 paboTHL,
3alUTa
OTYETOB 110
nabopaTopHOH
pabore,
9K3aMeH.
5. ®OH/JI OHEHOYHBIX CPEJICTB
5.1. IlpuMepHBIii HepedYeHb BOIPOCOB K 3a4eTy
He npenycmotpeno YII.

5.2. IlpuMepHBIil NepedYeHb BOIPOCOB K IK3aMEHY

1. CymHOCTh XUMHUYECKOH KMHETHKH. KiHeTn4eckas K1acCH(pUKAIS Peaknnii, MOIEKYIIPHOCTb, TOPSIOK PEaKIUH 110
KOMITOHEHTY, OO OPSIOK PEaKIHH.

2. OCHOBHBIE OHSATHUS U ONPEENICHNs] KHHETUKH: dJIEMEHTapHasl CTaAusl, CKOPOCThb 2JIEMEHTAPHOH CTauu, UCTUHHAS U CPEIHSA
CKOpOCTh. B Kakux nHTEpBaaXx U3MEHAETCA CKOPOCTh XUMHUYECKUX PEAKLIUI.

3. IToHsATHE O CIIOXKHBIX PEAKIHAX: apauIelIbHbIE, TOCIEA0BATEIFHEIC 1 00paTHMBIE PEAKITHH.

4. OCcHOBHOH MOCTYIIAT XUMHYECKOH knHeTHKH. KoHCcTaHTa CKOPOCTH peakiny, ee (GU3HUECKUH CMBICI U Pa3MEpHOCTb.

5. BBIBOJ KHHETHUYECKOTO YpaBHEHHSI HEOOPATHUMOH JIEMEHTApHON peakuuu I-ro mopsiaka, pa3sMepHOCTh KOHCTAHTBI CKOPOCTH,
TEPHOJ TIOJTypacnaja.

6. Kunernueckue ypaBHEHHS HEOOPATHMBIX PEaKIHil 2-T0 MOPSIIKA, UX BBIBOJ, PA3MEPHOCTh KOHCTAHTBI CKOPOCTH.

7. Metonpl onpeeneHus MopsaKa peakiuuil (MeToa npob 1 omuboK - aHanuTH4ecKas U rpadudeckas GopMsl; MeToa PakoBckoro).
8. BrmstHMe TeMmepaTypsl Ha ckopocTh peakunu. [lpasuio Bant-IT'odda. YpaBHenne Appennyca, ero anaims, GU3NIECKA CMBICT
KOHCTaHT, BXOAAIIUX B 3TO ypaBHEHUE. DHEPIUs aKTHBALIUY.

9. Katanus, katanuzatop, tHruoutop. ' oMOreHHbIH, reTeporeHHbI 1 (hepMEHTaTUBHBIN KaTann3. MexaHnu3M JeHCTBUS
KaTaJau3aTOPOB.




10. CynHoCTh 21eKTPOXUMUH, €€ 3HAUUMOCTb B COBPEMEHHOMN NPOMBIIUIEHHOCTH.

11. Maiite onpenenenue snexkrponutam. [lpusenure npumepsl. OCHOBHBIE NONT0XKEHUS TEOPUU NEKTPOIUTOB AppeHunyca, CTeNeHb
JIFICCOITMAIINH, KOHCTaHTa JUCCOIHAINH, HETOCTATKH TEOPHH.

12. DneKTpoINTHI, CTENEHb JUCCOIMAIIH, AKTHUBHOCTD U KOA(P(UIIMEHT aKTHBHOCTH, IPOU3BEACHHE AKTHBHOCTEH HOHOB U
PacTBOPUMOCTb, TEPMOJMHAMUYECKAss KOHCTAHTa JUCCOLUALIUH.

13. DIEeKTPONUTHI ¥ HEANIEKTPOIINTEL: ONpEeiIeHue, npuMep. MexaHn3m 00pa3oBaHus paCTBOPOB 3JIEKTPOJIUTOB. MloH-nOHHOE
B3aNMO/ICHCTBHE B PacTBOpax 3JIeKTpoiauToB. loHHAs aTMocdepa.

14. DnexTponpoBOAHOCTD, YACIbHAS, SKBUBAICHTHAS, 3KBUBAJICHTHAA PN OECKOHEUYHOM pa30aBIeHUH. DKCICPHIMEHTAIFHOE
oTpesielieHHe IEKTPOIIPOBOAHOCTH, MOCTOBAsl CXeMa Y UTCTOHA.

15. DIeKTpONPOBOHOCTH PACTBOPOB 3IEKTPOIUTOB. CKOPOCTH JABMKCHHUST HOHOB U (DaKTOPHI, BIHSIONINE HA Hee. Y AebHas U
SKBUBAJIEHTHAS 3JIEKTPONPOBOAHOCTE. 3akoH Kombpaymra.

16. AHoMasnbHas NOABMKHOCTh IPOTOHA M THAPOKCHIILHBIX HOHOB. [TonsaTHe o pH pactBopoB, hopmyna 1ist pacyera,
KJ1accH(UKALMS pacTBOPOB B 3aBUCUMOCTH OT 3HaueHus pH.

17. DnexTpoaBIKYIINE CHIIBI U 3JIEKTPOHBIN MOTEHIMAN. BO3HIKHOBEHIE CKadKa IIOTEHIIMANA Ha TpaHUIle pas3aena (a3, IBOHHOMI
JJIEKTPUYECKUIL CIIOMH.

18. Ionsitue o pH pactBopoB. BogopoAHbIi 1 XMHTUIPOHHBIN 31EKTPOIbI, UCIIOIb30BaHKE UX A u3MepeHus pH, pacueTHsle
(hopmyIBL.

19. 'anbBaHUYECKUI AIEMEHT, €r0 3JIEKTPOABIIKYIIAs cuila. BoIopoIHbIN 31€KTPO, CTAHAAPTHBII 31EKTPOAHBIA NOTEHLIKA,
BOJIOpO/IHAs 1IKasa noTeHuuanos. Popmyna HepHera.

20. aliTe onpeeneHue: ralbBaHNYECKUI SIEMEHT, MOTeHIUAll, 3.1.c. KoMneHcannoHHbII METOT U3MEPEHUS 3.]1.C., DIEMEHT
Becrona. Bogopoanas mkana noTeHIUAIOB.

21. Knaccuduxanuus >mexTpo1oB. Bomopoansiii anekTpo, ero cxema. HegocraTku BOJOPOJHOTO JIEKTPOAA. DIEKTPOAbI
CpaBHEHMS.

22. KoHAyKTOMETpHUYECKOEe THTPOBAHHUE, IIPUMEPHI THTPOBAHMS CHIIBHBIX M CITA0BIX KHUCIOT. PacueT KOHCTAHTHI ANCCOIHAIINT
c11aboro 3JEKTPOIINTA IT0 BEINIHNHE 3JEKTPOIIPOBOJHOCTH.

23. Bydepusie cmecH, Oydepras eMmkocTb. Pacuer pH ans paznuynbix OyhepHBIX cuctem.

24. Konnonpanas xumus. Kakue cucteMsl H3ydaroTcst B 3TOM pasfienie, JaiTe onpeaeneHne, NpUBEUTE MpUMepbl?

25. KonnmonpmHas cucteMa, IUCIIEPCHOCTD, KITacCH(UKANNS KOJUIOMIHBIX CHCTEM TI0 pa3Mepy YacTHIL, IT0 arperaTHOMY COCTOSHHIO,
1o MexdazHOMy B3aUMOAEHCTBHIO.

26. Yro Takoe koyutouaHble cucteMbl? OcoOble cBoicTBa KOJUIOMAHBIX cucteM. OOacTH IpUMEHEHHs! KOJUIOUAHBIX CHCTEM.
CymHOCTE (IIOTAaIIMOHHOTO METO/IA.

27. Yro takoe kosuouaHas yactuna? CtpoeHue konouaHol yactunsl. [Ipasuno ®asuca-Ilanera.

28. CiocoObl MOTydeHus! KOJUTOMIHBIX CHCTEM. METOJIbl OUUCTKA KOJUIOUIHBIX CUCTEM.

29. YCcTOHYMBOCTD KOJUTOMIHBIX cUcTeM, e Buabl. Koarymsiwms. [Tpaswio Ilynbue-T'apan. Mexanusm neiicTBUsI cTaOMIM3aTOPOB.
30. IIpaBuno ®asuca-Ilanera.

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX POEKTOB)

He mpenycmotpeno YII.

5.4. DoH/I OLIEHOYHBIX CpPpeaCTB AJIs1 MPOBEACHUA TEKYIIEIro KOHTPOJIsA

IIpumepHas TemaTHKa pedepaTos:

1. TepMoarHaMHKA U KHU3Hb

2. Kputuka «remnosoii cmeptu» Beenennoi

3. TepmoauHaMHUYeCKHe TOTEHIUAIBL. [TpuMephl UX TPHIMEHEHHUS.
4. DHeprus U SHTPONHUA- LIApHLIa MUpa U €€ TeHb

5. BnmsiHME TEeMIepaTypsl Ha OHOXUMHYECKUE TPOLIECCHI.

6. DepMEHTAaTHBHBIN KaTalu3

7. DOTOXMMHUYECKUE PEAKLIUU

8. AHTH(DPHU3BL: UX MOJIB3a U BpeI

9. PacTBOpBI KaK UCTOYHUK >KU3HU

10. Ponb ocMoTHYeckuX SBJIEHUH B KU3HHU UYEIOBEKA.

11. CoBpeMeHHbIE XUMUYECKUE UCTOYHHUKH TOKA.

12. KonmonnHas XuMus u >Kn3Hb.

13. Abpo30su-1py3bs U Bparu.

14. Kosnonzp!l B opranusme 4eiaoBeka.

15. [IpomykTsl TUTaHUS U KOJIJIOMTHAS XUMHUSI.

16. Koppo3sus u 3amura MeTaiioB

17. VHru6uTops! KOPpO3UH METAIIOB

18. [MumeBas u sHepreTuuecKasl HEHHOCTh MPOIYKTOB MUTaHUS
19. [Tonumeps! U OKpyXaromiasi cpeaa.

20. KomnmongHele cucteMsl B OpraHu3Me denoseka. Vx ¢yHKmn.

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas 1UTEpPaTypa




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI1.1 |bonpapesa JI. IL. ®dusndeckas U KOJUIOUIHAS XHUMUS: yaeOHoe mocobue Boponex: OnexTpoH
BI'YUT, 2019 HBIA
pecypce
JI1.2 | Hemuna O. B., ®duzndeckas ¥ KOJUIOWIHAS XHUMUS: yaeOHoe mocobue KpacHnosipck: DNeKTpoH
I'onosnesa U. 1. Kpacl’'AY, 2018 HBIN
pecypce
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo
JI2.1 |Huxonbckuit A. B., Xumusi: yueOHUK CII6.: Xumusaar, DNeKTpoH
Cysopos A. B. 2017 HBIH
pecype
JI2.2 |Sromuu b. A., XykoB | Arpoxmmus: yaeOHOe mocobOue CII6.: Jlans, 2016 | DnexTpoH
10. I1., Ko63apenko B. HBIN
n. pecypc
6.3.1 IlepevyeHnb MpOrpaMMHOro odecrevyeHust
6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.1.3 | CnpaBounas npasoBas cuctema KoncynasrantlLitoc
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | HanimonanbHas 3JIeKTpOoHHAs OnOIroTeka. JIoCTyI MOCPEACTBOM UCIIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMHUHAIa
nocryma. https:/H36.pd/
6.3.2.2 | DnexTpoHHbIH nepuoaudeckuii cipaBodHHK «Crctema [APAHT». [TomHOTEKCTOBBIH, 0OHOBIsIEMBIH. JloCTyI 11O
JIOKAJILHOM CETH aKaJeMUU
6.3.2.3 | Dnexrponnas Gubuoreunas cuctema « 35C FOPAUT www.biblio-online.ru». IT0MHOTEKCTOBAS 3MEKTPOHHAS
6ubnnoTexa. MHIMBUIyanbHBII HEOTpaHHYCHHBIH TOCTYN Yepe3 (GUKCHPOBaHHBIN BHemHUH [P anpec akagemMun
HEOrpaHMYEHHOMY KOJIMYECTBY MOJIb30BaTeNeH U3 M1000H TOUKU, B KOTOPOH UMeeTcsl 10CTyN K ceT MHTepHeT.
https://www.biblio-online.ru/
6.3.2.4 | DnextpoHHo-onbaHoTeuHas cucremMa ZNANIUM.COM. [omHoTeKcTOBas 37eKTpoHHast OnbnroTeka. MHIuBHUyabHBIH
HEOTpaHMYECHHBIH TOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHHH [P anpec akageMnu HEOTpaHHYEHHOMY KOJIIYECTBY
HoJIb30BaTeNe U3 000 TOUKH, B KOTOPOH MMeeTcst JOCTyI K ceTu MHTepHert. http://znanium.com/
6.3.2.5 | Onexrponnas 6ubmmoreka Texanaeckoro BY3a (3BC «KoncynsTanT cTymneHTa). [IoTHOTEKCTOBAS 3IEKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIM HEOTPAaHUUEHHBIN TOCTYN Yepe3 pukcupoBaHHbIi BHemHu [P anpec akagemun
HEOrpaHUYEHHOMY KOJIMUECTBY I0JIb30BaTeNeH U3 110001 TOUKH, B KOTOPOH UMeeTcsl 10CTyl K ceT MHTepHeT.
http://www.studentlibrary.ru
6.3.2.6 | DnekTpoHHAas OMOIMOTEUHAs CHCTEMa HU31aTeNbCTBa «JIaHby. [ToTHOTEKCTOBAs JIEKTPOHHAs OHOIHOTEKA.
WHnuBuayanbHBIN HEOTpaHIMYCHHBIH TOCTYN Yepe3 (UKCHPOBAaHHEIN BHEIIHUH [P anpec akameMnu HeOTpaHHYEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 000K TOUKH, B KOTOPOM UMeeTcs AOCTyI K cetn HTepHeT.http://e.lanbook.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUILIIMHBI (MOAY JIS)
Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb
YuebHast aynuTOpus Ixad co criennanu3upoOBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MUTETKY, IITATUBBI, MEPHBIE CTAKAHbI, XUMUUECKHE peakTHBHI) (1
431 a6 mrt.), mKad BeITsHKHOH (1 1T.), Tabnuna «PacTBOPUMOCTH KUCIOT U
a ocHoBanui» (1 mt.), Tabimna «Ileproamaeckas cucrema
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTonbl 1a60paTOpHBIE
(5 wr.), TaGyperku (14 mr.), pakoBuna (1 wr.), cryn /m (1 wr.)
VYueOHas ayquTopHs Crobl, CTYNIbSl yYUSHHYECKUE, JEMOHCTPALMOHHOE 000pYIOBaHNE
122 T (mpoextop ACER (1 mt.), mudpoBas nHTEpakTHBHAs Aocka (1 mt.),
eK nepcoranbHbI kommbiorep ACER (1 mT.) u yueOHO-HATIIAIHEIE
nocoous
[Tomerienue st KommnbloTepHast TeXHHKA ¢ BO3MOXKHOCTBIO MOJIKITIOUEHUS K CETH
caMoCTOATeNbHOM paboThl | "MHTepHeT" U 0OecreueHneM T0CTyIIa B AIICKTPOHHYIO
123 Cp HH()OPMAIIMOHHO-00pa30BaTEIBHYIO Cpeay oprau3anuu(19 mr.),
ctoubl (17 mwT.), KOMIOBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IIT.), CTYbS
yaenudeckue (34 mr.), crynbs /M (18 mT.), cTemmaxu ¢
mateparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)
8. METOIMYECKHE YKA3AHUA VIS OBYYAIOIIIUXCS IO OCBOEHHUIO JUCHUIIJIMHBI (MOZLY JIS)

MCTOI[I/IKa HU3YUYCHUA KypcCa NPpEAYyCMAaTpPpHUBACT HAPAAY C JICKIUAMU U Ha60paTOpHBIMI/I 3aHATUAMHU, OPpTaHHU3aAUIO CaMOCTOSITCILHOM
pa6OTI>I CTYACHTOB, IPOBEACHUEC KOHCyHBTaHHﬁ, PYKOBOACTBO AOKIAAaMU CTYAEHTOB, OCYIIECTBJICHUE TCKYILIETO U




HIPOMEXYTOUHOTO (JOPM KOHTPOJIS.

Cucrema 3HaHHH 10 AUCHUILUIMHE (POPMHUPYETCSI B XO/I€ ayTUTOPHBIX M BHEAYAUTOPHBIX (CAaMOCTOSTENbHBIX) 3aHATHH. Mcnonb3ys
JIEKIIMOHHBIA MaTepHai, yaeOHUKN U yIeOHbIe IT0COONS, TOTIOIHUTENBHYIO JTUTEPATypy, HIPOSBISISI TBOPUCSCKUN ITOIXO,
oOyuaromuiics TOTOBUTCS K 3aHATHSAM, PACCMATPHUBAs X KaK IOMOJIHEHNE, YITyOJIeHHe, CHCTEMAaTH3AI[HI0 CBOMX TEOPETUIECKHX
3HaHUN.

Jlnst OCBOCHUS TUCHMIUIMHBI CTYAEHTaMH HE00XO0JUMO:

1. mocemaTh JEeKIMH, Ha KOTOPBIX B CKATOM M CHCTEMHOM BHJIE M3J1araloTCsl OCHOBBI UCIUIUIMHEL: JAIOTCS OTPeeIeHIs HOHATHIA,
TE€pMHHOB, KOTOPbIE TOJDKHBI 3HATH CTYAEHTHI; PACKPBHIBAIOTCS KOHIIENITYaIbHbIC OCHOBBI IIpeIMeTa Kak OJHOM U3 BaXKHEHIINX
(yHIaMEHTaJILHBIX €CTECTBEHHBIX HAYK, H3Y4aIOINX OHOMOIMMEPHI, UX CBOMCTBA U IPOLIECCHI TPEBPAIICHHUS BEILECTB,
COMPOBOXKIAIONINECS N3MEHEHNEM COCTaBa U CTPYKTYPHI.

CTyneHTy BayKHO IIOHATH, YTO JIEKIUS eCTh CBOS0Opa3Has TBopueckas opMa caMOCTOSITeNIbHOM padoTsl. Hamo meITaThCs CTaTh
AKTUBHBIM COY4aCTHUKOM JIEKI[UH: AyMaTh, CPAaBHUBATh U3BECTHOE C BHOBB MOJIYJaEMBIMH 3HAHUSMHU, BOITHU B JTOTHKY H3II0KEHHS
Martepuana JeKTOpOM, CIEIUTh 3a X0A0M €ro MbICIIEH, 3a ero apryMeHTanuei. Bo BpeMs IeKIuM MOXKHO 3aaTh JIEKTOPY BOIIPOC,
JKETaTeNIbHO B MUCHMEHHOH (hopMe, YTOOBI He MEIIaTh M He HapyImIaTh JIOTHKU NTPOBEICHUS JeKIH. Kaxas eknus 1oJbKkHa ObITh
JIOTUYECKU U BHYTPEHHE 3aBEPIICHHBIM 3TalloM H3JI0KEHHs MaTepuana Kypca. I[lopsgok u3noxeHus 1 00beM U3/1araeMoro Ha
Ka)kIoil JeKIK MaTepraa onpeaensercs «Y4e6Hoi NporpaMMoi 1o JUCHUIUIMHE» U MIPEAYCMOTPEHHBIM B Hell pacnpeeieHueM
KOJIIYECTBA YacOB Ha KaXKIyro TeMy. Kaxxast TeKust CTpOHUTCsI 10 IPHHITUITY TPHAJIBL: OT 00IIEro — K YaCTHOMY, a Ha ee
3aBepIIAIOIIEM 3Talre — BO3BpalleHHe K 00IeMy Ha YpOBHE BHOBb M3JI0KEHHOTO MaTepHaia. DTo TpeOyeT MoJINHEHHUE ee
OIpefIelIeHHOMY, CTPOTO BBIIEPKHBAEMOMY aJITOPUTMY M IIaHy. B mporecce nekiuyu Heo0X0AUMO aKIEHTHPOBAaTh BHUMaHHE
CTYAEHTOB Ha XMMUYECKUE 3aKOHOMEPHOCTH, TPOBOANUTH CBSA3b C MPEABITYIIUM M HOCIETYIOIUM MaTepuanoM. BaxHo cooTHecTH
MaTtepHua JIEKIIUH ¢ TeMOH yaeOHOI MporpaMMBI 1 yCTAHOBUTH, KAaKHE €€ BOMPOCH! HAIIUTH OCBEIICHUE B IPOCIYIIAHHOH JICKITHH.
Torga noneszHo obpamarscs U K yaeOHHKY. JIeKIHs 1 ydeOHHK He 3aMEHSIOT, a JOMOIHSAIOT APYT APYyra.

2. mocemaTh JIabOPaTOPHBIE 3aHATHS, K KOTOPBIM CJIE/lyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTath. JlabopaTopHbIe 3aHATHS
HEoOX0ANMO TIAHUPOBATH TaK, YTOOBI TeMa JIEKIUH TPEIIeCTBOBaa JaHHOH TeMe TabopaTtopHoro 3aHsaThsA. Ha mepBom
71a00pPaTOPHOM 3aHSATUH CTYACHTHI, KPOME HHCTPYKTaXa M0 TEXHUKE 0€30IIaCHOCTH, TOJDKHEI OBITH IPEIYNPEXkICHBI 0 paboueM
pacnops ke 3aHITHUs, B YACTHOCTH O TOM, YTO UX pabodre MecTa JIOIKHBI ObITh MOATOTOBIICHBI 10 3BOHKA (JOJKHBI JI€XKaTh
TETpajy JJIsl 3aIIMCH, BBICTABICHO HA CTOJIBI HEOOXOIMMBIC MaTEpPHalIbl, PEaKTHBEI, 000pynoBaHue). JlaboparopHoe 3aHsTHE
HEOO0X0IMMO HAUYMHATH C OMPOCa, KOTOPBIN ISl TPYMITEI B 15 UemoBek He MoJbkeH 3aHuMath Oosbiie 15-20 mun. Bo Bpems ero
JIOJDKHBI OBITH OIPOIIEHBI BCE CTYAECHTHI IPYIIIBI, OTOMY BOIIPOCEHL, IPEAaraeMble CTyA€HTaM, JOJIKHBI OBITh HACTOIBKO
KOHKPETHBI, 4TOOBI TPeOOBAI KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTEM IIPEHOAaBATENb J0JDKEH 03HAKOMHTD CTYIICHTOB C
coJiepKaHUEeM 3aHATHsI, OOCYIUTh BOTIPOCHI X0Oa MPOBEICHUS ONBITOB. Ha 3T0 Takike He JODKHO OBITh MoTpadeHo doee 15-20
MuH. OCTanpHOE BpeMs 3aHATHS OTBOJUTCS Ha BEINTOJHEHHE U oopmiieHne paboTsl. Ha kaXkmoMm 3aHATHH, HapauIeNlbHO C 3TOH
paboToH, peKOMEHIYETCsl BBIACIATH JIsl CTY/ICHTOB BpeMs (BO BTOPOU MOJIOBUHE 3aHATH) Ha 3aLUTY JIAOOPATOPHBIX pabdoT.
CTyneHTBl, NPOIYCTUBILHE 3aHATHE, WX HE MOJrOTOBUBIINECS K HEMY, IPUIIIAIIAIOTCS Ha KOHCYITAIMIO K IIPENO1aBaTENIO.
JlabopaTopHOe 3aHATHE 3aKaHIMBACTCS ITOIBEICHIEM HTOTOB: BEIBOIAMH TI0 TEME F BBICTaBICHHEM OIICHOK.

3. cUCTeMaTHYEeCKH 3aHUMAThCs CAMOCTOSTENIBbHOM paboToN, KOTOpas BKIIOYAET B ceOs U3ydeHHe JOMOIHUTETbHON HH(OPMAIIH,
MaTepHalloB YUeOHHKOB, PEIICHUE 3a/1a4, HallMCaHUe JIOKIa10B, peepaToB JyIs MOTYICHHUS ITyOOKHX JOMOIHUTEIbHBIX 3HAHUI.
3a1aHus AT CAMOCTOSATENIFHOM pabOTHI BRIIAIOTCS MPENOaBaTeIIeM.

4. o pyKOBOJCTBOM IIPEIIOAABATEIN 3aHUMATHCS HAYIHO-HUCCIIEI0BATEIILCKOM PabOTOl, UTO Ipe/onaraeT BEICTYIIICHHS C
JOKJIaJaMU Ha Hay4dHO-TIPAKTUYECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 10 UX Pe3ylbTaTaM.

5. IpY BO3HUKAIOIIHUX 3aTPyAHEHUAX IPH OCBOCHUHU JUCLUUIIIMHBI, Ul HEYCIIEBAIOIIMX CTYAECHTOB U CTYJEHTOB, HE MOCEUIAOMNX
3aHATHSA, IPOBOIATCS SKEHEISbHBIE KOHCYIBTAlNH, Ha KOTOPBIE MPUIIIAIIAIOTCS HEYCIICBAIONINE CTY/ICHTHI, a TAKXKE CTYJCHTEHI,
UCIIBITHIBAOIINE TOTPEOHOCTH B TOMOIIH MPETOAABATENS IPH U3YICHUH AUCIIUTLTHHEL

ITpu n3ydeHnu JUCHUIUIMHBI CIETyeT YCBOUTh CUCTEMY 3HAHUH O 3aKOHAX M 3aKOHOMEPHOCTAX XUMHUUECKOH TEPMOIUHAMUKU U
KUHETHKH, JJIEKTPOXUMHH, CTPOCHHH BEIIECTBA, KOJUIOMIHOW XUMHUU M XUMHHU BEICOKOMOJIEKYIIIPHBIX COSTMHEHHH TS
UCIIONIF30BaHMS B TPOBEICHIN HAYIHBIX UCCIICIOBAHUH 110 TEMAaM B COOTBETCTBHH C YTBEP KICHHBIMHA METOAUKAMH.

IIPUJIOXEHNUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



