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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
®opma 0OyueHUs 32049Has
OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY IIaHy 180

Bunpl KOHTpOIA Ha Kypcax:
B TOM YHCIIE!

9K3aMeH 2
ayAUTOPHBIE 3aHATH 18

CaMOCTOsTebHAs paboTa 153

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. ¢.-X. HayK, 0oy., IIpoxonvesa M.B.;kano.6uon.nayx, ooy., Hecmeposa O.I1.

[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 20.02.2026 r., nporokon Ne 09.

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

COI'JTACOBAHO:

3apenyromuii kadeapoit Uepror A.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens Meroamdeckoit komuccnu axyaprera Medoases [A.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popMupoBaHre TEOPETHYECKUX 3HAHWK 110 OCHOBHBIM 3aKOHaM (U3UYECKOW W KOJUIOMJHOH XHMHUH, MPAKTHYECKHX
HABBIKOB paboTHl ¢ MpuOOpaMu MO MCCIAEJOBAHUIO (PU3HKO-XUMHUECKUX MPOLIECCOB U OMPEAETICHUIO (PU3UKO-XUMHUECKUX
IapamMeTpoB JUIA ITOCICIAYIONETro NPUMEHEHHS HpH Pa3pabOTKEe PA3IMYHBIX TEXHOJOTHH C HMX YPE3BBIYaHO CIIOKHBIMH
(U3UKO-XMMUYECKUMH TIPOIIECCAMH.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

3. KOMIIETEHLY OBYYAIOLLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIINHBI
(MOZLYJIs)

OIIK-2. CiocoOeH NPHUMEHATh OCHOBHBIC 3aKOHBI U METO/IbI HCCIICIOBAHUI €CTECCTBEHHBIX HAYK IS PELICHHS 3214
npodeccHoHaTBHOM IeATeTEHOCTH

OIIK-2.1 I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MaTEMaTUYCCKUX U €CTECTBCHHBIX HAYK, HCOGXOZ[I/IMBIX A peIICHUA
THUIIOBBIX 3a1a4 HpO(l)eCCPIOHaJ'IBHOfI JCATCIIbHOCTH

OIIK-2.2 Mcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK ISl PELIEHUS CTaHAAPTHBIX 3a1a4
TEXHOJIOTHH IIPOAYKTOB IIUTAHUS U3 PACTUTEIBHOIO ChIPbsI

OIIK-2.3 Brnageer HaBbIKaMU TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HUCCIEA0BAHUS 0OBEKTOB NPOPECCHOHANLHON ASATENbHOCTH

B pe3ysbTaTe ocBOeHUSs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1 (3HaTh:

3.1.1]|- (I)yH,I[aMCHTaJ'ILHBIe 3aKOHBI: XMMHUYECKOMN TEPMOJUHAMUKU, XUMHUYECKOTO U (ba30130r0 PpaBHOBECH, (ba3OBBIX
HpeBpameHnﬁ, DJICKTPOXUMMHHU, XHUMHYECKOH KHHETHKHU U KaTaJii3a,

3.1.2 | - ocCHOBHEIE 3aKOHOMEPHOCTHU az[cop6u1/m, MMOBCPXHOCTHBIX HBHCHHﬁ; QJICKTPOKUHCTUYICCKUX U MOJICKYJISIPHO-
KHHCTHYCCKHX ﬂBJIeHPIfI;

3.1.3 | - onTHyecKUX SABICHUHN B pacTBOpPaX M JUCIEPCHBIX CHCTEMaX; CTPYKTYPOOOpa30BaHUE B IUCIIEPCHBIX CUCTEMAX,
OCHOBOTIOJIATAIOMINE (PU3MKO-XIMUIECKIE CBOHCTBA BEICOKOMOJICKYISIPHBIX COCIMHEHUH U PaCTBOPOB IMTOBEPXHOCTHO-
aKTUBHBIX BEIIECTB;

3.1.4 | - BeNIMYMHBI XapaKTEPU3YIOMIUE: SJHEPTCTUUECKUIT OalaHC CHCTEMBI, BOZMOXHOCTH OCYIIECTBICHHUS MIPOIIeCca, PABHOBECHE
u (a3oBbIe NEPEXOABI, CKOPOCTb PEAKIINH, aACOPOIHIO, AIEKTPOIPOBOJHOCTD, NEKTPOAHbIE TOTEHIIUAIBI 1
3NEKTPOJBIKYIIINE CHIIBI, YCTOWIUBOCTD AUCIIEPCHBIX CHCTEM, CTPYKTYPOOOpa3oBaHNe, KHHETHKY HaOyXaHHs TTOJIMMEPOB
U pa3pyLIEHUs IUCIEPCHOCTU CUCTEM;

3.1.5 | - MOHATHSA: TUTIONEHBII MOMEHT MOJIEKYI, pedpaKius, HOIAPH3AIIL, IIOTEHINAN TEPMOJHHAMHYICCKHIHN, JIEKTPOIHBIH,
JJIEKTPOKUHETUYECKUN, KOHCTaHTa PaBHOBECHS, KOHCTAHTA CKOPOCTU PEaKIMH, IIEPErOHKA, SKCTPAKLUS, ONaIeCLCHIMS,
CTabUIM3aIHsl AUCTIEPCHBIX CUCTEM, CTPYKTYpOOOpa30BaHKeE B AUCTIEPCHBIX CHCTEMAX.

3.2 | YMeTh:

3.2.1 |- paccuntaTh 3HEpPreTUUECKUil OanaHC CHCTEMSBI;

322]- OMMPEACIIUTD MMapaMETPbl BO3MOKHOI'O OCYIIECTBJICHUA ITPOLIECCa,

3.2.3 | - onpenenuTh KHHETUYECKUE COCTABIIAIOMINE ITPOLIECCa;

3.2.4 | - BEITTOJTHUTH npeaABaprUTCIIbHBIC PACYCTDBI IJI OIIPCACICHUA KPUTCPHUCB KOHTPOJIA 3a @HSHKO-XHMH‘ICCKI/IMI/I npoucccamMu,

3.2.5 |- LeHUTb NPUHIUINBI IPUMEHHUMOCTH UCIOIb3YEeMbIX UM B 1a00PaTOPUU METOAOB (PU3UKO-XMMUYECKOTO aHaIH3a;

3.2.6 | - IPUMEHATh METOUKYU PacueTa U SKCIEPUMEHTAIBLHOIO ONPEEIEHUS TEIUIOTH pACTBOPEHHSI COJIEH B BOJE, SHEPTUHU
aKTHUBAIIUH, JIEKTPOABIKYIINX CHII, (Pa30BBIX JUarpaMM OIHO-, IBYX-, TPDEXKOMIIOHEHTHBIX CHCTEM, Pa3MEPOB YaCTHII
JMCIEPCHBIX CUCTEM, TIOPOTa KOAryNAMH KPUTUIECKOH KOHIIEHTPAIU1, KOHCTAHTBI cKopocTu Habyxanus BMC,
MouekyasipHoit maccsl BMC.

3.3 | AMeTh HABBIKH U (HJIH) ONBIT AeSITEJILHOCTH:

3.3.1 | - BMageHus COBPEMEHHOM XUMIYECKOW TEPMUHOJIOTHEH,

3.3.2 | - obpammeHus ¢ 1a00paTOPHEIM 000PYIOBAHUEM.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIVIMHBI (MOAYJIA)

HaunmeHnoBaHue pa3jieioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | Ilpak. | Ilpumeuanue
3aHATHA/ Kype U pPaKT. | moar.

Paznen 1. Xumuueckasi TepMOANHAMHUKA




Tema 1. IIpenmer u 3HaUeHUE HU3UIECKON 10 OIIK-2.1 J1.1J11.2 TecrtupoBanue
XUMHUH. XUMHYECKasi TEPMOJUHAMHUKA. OIIK-2.2 JI1.3J12.1
ITepBoe Hagano TepmomuHaMuKH. /Cp/ OIIK-2.3
Tema 2. Tepmoxumusi. 3akoH 2 OIIK-2.1 JIT.1 JI1.2 VYueOHas
I'ecca. /JIex/ OIIK-2.2 JI1.3J12.1 JHCKYCCHS
OIIK-2.3
Tema 2. Tepmoxumusi. 3akoH 4 OIIK-2.1 JIT.1JI1.2 Pabora B
I'ecca. OIIK-2.2 JI1.3J12.1 MaJlbIX Ipynnax
OIIK-2.3
Tema 2. Tepmoxumus. 3akoH 9 OIIK-2.1 JI1.1J11.2 TectupoBanue
I'ecca. OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3.Bropoe Hay4ajo 2 OIIK-2.1 JI1.1J11.2 [Ipobnemuas
TEPMOJUHAMUKH. OIIK-2.2 JI1.3J12.1 JICKITUS
DHTpOMHS. CBoOoiHast HEPTUS U OIIK-2.3
HarpasJe-
HUE XUMUYECKON PEaKIHH.
/Jlex/
Tema 3.Btopoe Hayvajo 4 OIIK-2.1 JI.1J11.2 TectupoBanue
TEPMOJIMHAMUKH. OIIK-2.2 JI1.3J12.1
OHTponus. CBoOozHas YHEPTUS U OIIK-2.3
HampasJie-
HUE XMMUYECKOH peakLuu.
/Cp/
Paznen 2. Xumnueckass KUHETHKA
Tema 1. OcHOBHBIE OHATUS XUMUUYECKOI 4 OIIK-2.1 JI1.1J11.2 TectupoBanue
kuHetuxu. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. Xumuueckue u Gpa3oBbie 2 OIIK-2.1 JIT.1JI1.2 TectupoBanue
paBHoBecus. /Cp/ OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3. Karamus. /Cp/ 2 OIIK-2.1 J1.1J11.2 TecrtupoBanue
OIIK-2.2 JI1.3J12.1
OIIK-2.3
Pazgen 3. PacTBopsl
Tema 1.PactBopsl. U3MeHeHMe naBieHus 10 OIIK-2.1 JIT.1JI1.2 TectupoBanue
HACBIILEHHOT'O 11apa HaJl PACTBOPOM. OIIK-2.2 JI1.3712.1
OIIK-2.3
/Cp/
Tema 2. OcMmoc. OcmoTtnyeckoe 10 OIIK-2.1 JIT.1JI1.2 TectupoBanue
JIaBJICHHE. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Tema 3. Ilonsatue  pH. Bydephsie 4 OIIK-2.1 JIT.1JI1.2 Pabota B MitbIx
TBOPBI u X CBOMCTBA. OIIK-2.2 JI1.3J12.1 Tpymnmax
OIIK-2.3
/J1a6/
Tema 3. Ilonsatue  pH. Bydephsbie 10 OIIK-2.1 JIT.1JI1.2 TectupoBanue
TBOPBI u ux CBOMCTBA. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 4. DnekTpoxumust
Tema 1. DEeKTPOIUTHL. 10 OIIK-2.1 JI.1J11.2 TectupoBanue
DnexkTpuyeckas OIIK-2.2 JI1.3J12.1
IIPOBOJIUMOCTb PACTBOPOB. OIIK-2.3
Tema 2. DneKTpOXUMUYECKHE TPOLECCHI. 10 OIIK-2.1 JI1.1 JI1.2 TectupoBanue
TanbBaHUYECKHE DIIEMEHTHI. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 5. IloBepxHOCTHBIE SIBJICHUS
Tema 1. IIoBEepXHOCTHBIE ~SIBIECHUS Ha 2 OIIK-2.1 JI1.1J11.2 TecrtupoBanue
rpaHure pasgena  ¢as. OIIK-2.2 JI1.3J12.1
/Cp/ OIIK-2.3




Tema 2. IToBepXHOCTHOE HATSDKECHHE. 2 10 OIIK-2.1 J1.1J11.2 0 0 TecrtupoBanue

/Cp/ OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3. AncopOuust Ha TpaHHUIE TBEPIOE TS 2 10 OIIK-2.1 JIT.1JI11.2 0 0 TectupoBanue
JI0-pacTBoOp. OIIK-2.2 JI1.3712.1
/Cp/ OIIK-2.3
Paznen 6. O01ue cBoiicTBA TUCIEPCHBIX
CHCTEM
Tema 1. Konmnongasie 2 2 OIIK-2.1 JI1.1J11.2 2 0 YueOnas
cucremsl. /Jlex/ OIIK-2.2 JI1.3J12.1 JUCKYCCUs
OIIK-2.3
Tema 1. Kommougasie 2 4 OIIK-2.1 JI1.1J11.2 0 0 PaGora B
cucremsl. /J1a6/ OIlK-2.2 JI1.3J12.1 MAJTBIX TPYIIIax
OIIK-2.3
Tema 1. Komnouansie 2 10 OIIK-2.1 JI1.1J11.2 0 0 TectupoBanue
cucremsl. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. YcToH4YMBOCTH THOQUIBHBIX 2 20 OIIK-2.1 JI1.1J11.2 0 0 TecrtupoBanue
0 (HOOHBIX KOJUIOUJIOB. OIIK-2.2 JI1.3712.1
OIIK-2.3
/Cp/

Pazgen 7. BeicokoMoiieKyJisipHbIe
COeIMHEHHUS U X PACTBOPbI

Tema 1. PacTBOpel  BBICOKOMOJIEKY/SPHBIX 2 20 OIIK-2.1 J1.1J11.2 0 0 TecrupoBanue
COEIMHEHUHN. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 8. Koutpoanb
/Ox3amen/ 2 9 OIIK-2.1 J1.1J11.2 0 0 TectupoBanue,
OIIK-2.2 JI1.3J12.1 MUCbMEHHBIC
OIIK-2.3 paboTHI,
3aImTa
OTYETOB 110
nabopaTopHOI
pabore,
9K3aMeH.

5. ®OH/JI OHEHOYHbIX CPEACTB

5.1. ITpumepHBIii nepeyeHb BONMPOCOB K 3a4YeTy

He npenycmotpeno YII.

5.2. IIpumepHblii NepevyeHb BOMPOCOB K IK3aMeHY

1. CymHocTs XuMHUYeCcKO KMHeTHKU. KuHeTnueckas Kiaccu(ukanus peakiuid, MOJIEKYIIPHOCTD, TIOPSIOK PEaKLUH 10
KOMIIOHEHTY, OOIINH ITOPSIIOK PeaKIHH.

2. OcHOBHBIE TIOHSTHS U OIIPE/ICNICHNS] KHHETHKH: dJIEMEHTapHast CTaaNs, CKOPOCTh 3JIEMEHTAPHOM CTauN, NCTHHHAS U CPEIHSA
CKOPOCTh. B Kakux MHTEpBaIaX U3MEHIETCS CKOPOCTh XUMHUECKUX PEaKIUH.

3. TlonsiTHE O CIOKHBIX PEAKLMAX: MapaJUIeIIbHBIC, TI0CIIEI0BATEIbHbIC U 00paTUMbIE PEaKIINH.

4. OCHOBHOH ITOCTYNIAT XUMHYECKOI KHHETHKH. KoHCTaHTa CKOPOCTH peakii, ee (GPU3MIECKUI CMBICI M Pa3MEpHOCTb.

5. BeIBox KHHETHYIECKOTO ypaBHEHHSI HEOOPATHMOM 3JIeMEHTapHOH peakIuy [-ro mopsaaka, pa3MepHOCTh KOHCTAHTHI CKOPOCTH,
HepHoJ ToNTypacnaja.

6. Kunernueckue ypaBHeHns! HEOOPaTUMBIX PeaKLyi 2-ro NOPsAKa, UX BBIBOJ, pa3MEPHOCTh KOHCTAHTBI CKOPOCTH.

7. MeTobI oTnipeeNieHns TOpsAKa PEakui (MeTox Ipod 1 OMMOOK - aHAIUTHYecKas 1 rpadudeckas GopMsl; MeTox PakoBckoro).
8. Bmsiaue TemmepaTypsl Ha ckopocTh peakuuu. Ilpasuno Bant-I'odda. YpaBHenue Appennyca, ero aHaams3, pU3NIECKUil CMBICT
KOHCTaHT, BXOJSIUX B 3TO ypaBHEHUE. DHEPTUsl aKTHBALUH.

9. Karamus, kaTanmsatop, HHTHOUTOP. | OMOTEHHBIN, TeTepOTeHHBIN U (epMEHTaTHBHBIHN KaTaau3. MexaHu3M JIeHCTBHS
KaTaJIHM3aTOPOB.

10. CymHoCTh 21eKTPOXUMUH, €€ 3HAUUMOCTb B COBPEMEHHOM NMPOMBIIIIEHHOCTH.

11. Maiite onpenenenue snexkrponuram. [lpusenure npumepbl. OCHOBHBIE NON0KEHUS TEOPUU INEKTPOIUTOB AppeHunyca, CTeNeHb
JIFICCOITMAITNH, KOHCTaHTa JUCCOIMAINH, HEIOCTATKH TEOPHH.

12. DOnexTpoaUTHI, CTENEHb JUCCOIMAINH, AKTHUBHOCTD U KOA((UIIMEHT aKTUBHOCTH, IPOU3BEACHNE AKTHBHOCTEH HOHOB U
PacTBOPUMOCTb, TEPMOJMHAMUYECKAss KOHCTAHTA JUCCOLUALIUH.

13. DIEKTPOIIUTHI M HEITEKTPOIIUTHI: ONPEACIICHHUE, IpHMep. MexaHu3M 00pa3oBaHHsl pacTBOPOB NEKTpoauToB. HoH-noHHOE
B3aNMO/ICHCTBHE B PacTBOpax 3JIeKTpoiuToB. loHHAas aTMocdepa.

14. DnexTponpoBOAHOCT, VAEIbHAS, SKBUBAJICHTHASI, DKBUBAJICHTHAS IPH OECKOHEYHOM pa30aBiIeHUU. DKCIIEPUMEHTAIBHOE
ofpesielieHHe IEKTPOIIPOBOAHOCTH, MOCTOBAsl CXeMa Y UTCTOHA.




15. DnexTpompoBOAHOCTE PACTBOPOB MEKTPONUTOB. CKOPOCTH ABMKEHUS HOHOB U (DAKTOPHI, BIUSIOMINE HA Hee. Y AeNbHast U
SKBUBAJIEHTHAS 3JIEKTPONPOBOAHOCTh. 3akoH Konbpayia.

16. AHOMaJbHAS TIOJIBMXKHOCTH MPOTOHA Y THIPOKCHIBHBIX HOHOB. [ToHsATHE 0 pH pacTBOpOB, hopMyrna sl pacyera,
KJTacCH(HUKALUS PACTBOPOB B 3aBUCHMOCTH OT 3HaueHuUs pH.

17. DnexTpoABMKYIIME CHITBI U DJIEKTPOIHBIHN MOoTeHIMal. Bo3HUKHOBEHHE CKauka MOTeHIMala Ha TpaHuLe pa3zaena $as, IBOHHOMI
3JIEKTPUYECKUH CIIOM.

18. ITonstue o pH pacTBopoB. BogopoaHblil 1 XUHTUAPOHHBIN 371E€KTPOAbI, UCIONb30BaHUE UX AJ u3MepeHus pH, pacuerHble
(hopMmyIbI.

19. l'anbBaHUYECKUI SIIEMEHT, €r0 3JEKTPOABIDKYILAs cuila. BolopoIHbIN 37€KTPpO, CTAaHAAPTHBII 31€KTPOAHBIM NOTEHIHA,
BOJIOpO/HAs 1IKana noreHuuanos. ®opmyna Hepuera.

20. Haiite onpezaeneHue: ralbBAaHUYECKUN JIEMEHT, TOTEHLIKal, 3.1.c. KoMIIeHCallMOHHbIN MEeTO1 U3MEPEeHHUs 3.]1.C., JIIEMEHT
Becrona. Boopoanas mkana noTeHIManos.

21. Kinaccudukanus >1nekTponoB. Bogopoasslii anekrpoa, ero cxema. HegocraTku BOZOPOIHOTO 3JIEKTPOAa. DICKTPOIBI
CpaBHEHUS.

22. KoHayKTOMETpHU4ecKoe TUTPOBAHHUE, IPUMEPHI TUTPOBAHUS CUIIBHBIX U CIIA0BIX KUCIOT. PacueT KOHCTAHTHI AUCCOLUAIINT
€J1a00r0 3JEKTPOJINTA 110 BETMUUHE AJIEKTPOIIPOBOAHOCTH.

23. bydepnsre cmecH, OydpepHas eMkocTb. Pacuer pH s pa3nnaHbIx Oy(hepHBIX CHCTEM.

24. Konnonanas xumus. Kakue cucremMsl H3y4aloTcsl B 9TOM pasfele, JalTe oIpeaeieHue, IPUBEIUTE IIpUMepbI?

25. Konnouanas cucrema, IMCIEPCHOCTD, KiacCu(pUKalKs KOJUIOUAHBIX CUCTEM 10 pa3Mepy YacTHll, [0 arperaTHOMY COCTOSHUIO,
1o MexdazHOMy B3aUMOICHCTBHIO.

26. Yto Takoe KowouaHbIe ciucTeMbl? OcoObie CBOMCTBA KOJUIONIHBIX crcTeM. O0IacT IPIMEHEHHS KOJUIOUIHBIX CHCTEM.
CymHOCTh (IOTALIMOHHOTO METOAA.

27. Yro takoe koyutonaHas yactuia? CtpoeHue kosuonHo# yactuipl. [IpaBuio ®asHca-ITanera.

28. CrocoObI MoJTydeHNs KOJUTOMIHBIX CHCcTeM. MeToIbI 0UNCTKA KOJIOMIHBIX CHCTEM.

29. YcToHYMBOCTD KOJUIOUAHBIX cUCTeM, ee BHbI. Koarymsmus. [Ipasuno Ilymeie-I'apau. Mexanusum aeificTBusS cTaOMIN3aTopoB.
30. [IpaBuno PasHca-Ilanera.

5.3. TeMaTHKa KypCcOBbIX padoT (KypPCOBBIX IPOEKTOB)

He npenycmotpeno YII.

5.4. ®OHA OLCHOYHBIX CPEACTB AJIS NPOBeJICHUS TEKYIero KOHTPOJISI

[TpumepHas TemaTnka pedepaToB:

1. TepMoarHAMHKA U KU3Hb
2. Kputnka «TermnoBoii cmept» BeeneHnoi
3. TepmoauHaMuueckue noTeHuuansl. [lpumeps! UX IpUMEHEHMUSL.
4. DHeprus U SHTPONHUA- LIApHULla MUpa U €€ TCHb
5. Bnusinue temmepaTypsl Ha OHOXUMHUYECKUE MTPOLECCHI.
6. DepMEHTAaTUBHBIN KaTaln3
7. DOTOXUMHUECKUE PEAKIMH
8. AHTH(PU3BL UX MOTB3a U BPEX
9. PacTBOpBI KaK HCTOYHUK KU3HU

10. Ponb ocMoTHUECKUX SIBIEHUH B J)KU3HU UYEIIOBEKA.

11. CoBpeMeHHbIE XUMUYECKHE HUCTOUYHUKU TOKa.

12. KonnounHas XMMHS U KU3Hb.

13. A3po305u-1py3bsi U Bparu.

14. Konmonas! B opranu3me deioBeka.

15. [IpoxykTel TUTaHUS U KOJIJIOUIHAS XUMHUS.

16. Kopposus u 3ammra MeTaioB

17. HMHTHOUTOPBI KOPPO3UU METAILIOB
18. [MumeBas u sHEpreTUYECKasl EHHOCTh MPOIYKTOB IMATAHHS
19. ITomumepsl U OKpyKarolas cpena.
20. KosmonHele cucTeMbl B OpraHu3Me 4enoBeka. VX GyHKImu.

6. YYAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCIHUIIJINHBI (MOIYJIST)
6.1. Pexomenayemas Jqureparypa
6.1.1. OcHoBHas JIUTEPaATYypa
ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo
JI1.1 |bonpapesa JI. I1. dusznueckas U KOJUTOUIHAsI XUMUsL: yueOHoe mocoOue Boponex: DNeKTpoH
BI'YUT, 2019 HBIN
pecype
JI1.2 | demuna O. B., dusnueckas U KOJUTOUIHAS XUMUSL: yaeOHOe TocoOue Kpacnospck: DNeKTpoH
I'onosnesa . H. Kpacl'AY, 2018 HBIH
pecypce




ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Konnu-Bo

JI1.3 |Hurmarymmun H. T dusznueckas U KOJUTOUIHASI XUMUsL: yaeOHoe mocoOue Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBIA
pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI2.1 | Srogun b. A., )KykoB | Arpoxumus: ydeOHUK Cankr-IlerepOypr: | DnekTpoH
1O. T1., Ko63apenko B. Jlanb, 2023 HBIH
n. pecype

6.3.1 IlepeyeHb MPOrpaMMHOro odecnevyeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | CipaBounas npaBoBas cucrema KoncynsrantlLitoc

6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnextpoHHbIi nepuoauueckuii cnpaBoyHuK «Cucrema APAHT». [TonmHOTEKCTOBBIN, 0OHOBIIsIEMBIii. JlocTym MO
JIOKaJIbHON CETH aKaJeMHHU

6.3.2.2 | OnekrpoHHas OubIMoTeyHas cucrtemMa u3iarenberBa «Jlanby. [ToMHOTEKCTOBAs EKTPOHHAS OMOIMOTEKA.
VHmuBHyanbHBIN HEOTpaHMYCHHBIHN TOCTYN Yepe3 PUKCHPOBAaHHBIN BHEIIHUH [P anpec akameMnu HeorpaHHYEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 TI000H TOUKH, B KOTOPOM UMeeTcs JOCTyI K cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh

Hlkad co crennanu3MpOBaHHBIM WHBEHTapeM (IMPOOHPKH, KOJIOBI,
MUTIETKY, INTAaTHBBI, MEpHBIE CTakaHbl, XUMHYEeCKHe peakTuBbl) (1
mrt.), mwKkap BHITSDKHON (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
ocHoBanmii» (1 mT.), Tabmmma «Ilepmommdveckas ~ cucrtema
MenpeneeBay» (1 mT.), mocka kimaccHas (1 mT.), cTonBI TabopaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakoBuna (1 wr.), cryn n/m (1 mr.)

431 JIab VYuebOHas ayautopust

CTonbl, CTymbsi YYCHHYECKHE, IEMOHCTPALHOHHOE 00O0pyIOBaHHE
(mpoexktop ACER (1 mir.), nudpoBas uHTepakTUBHas gocka (1 1mT.),
nepconanbHb  koMmmbiorep ACER (1 mr.) wm y4eOHO-HarmsmHBIC
nocoous

322 Jlex Y4eOHast aynuTopus

KommnbloTepHass TeXHHMKa € BO3MOMKHOCTHIO MOJKIIOUEHHS] K CETH
"UnTepuer” n  obecrieueHueM JIoCcTyna B DJEKTPOHHYIO
[Tomemenue ans “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmzamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONB! (17 IUT.), KOMIBIOTEPHBIH CTON 6- MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps w/m (18 mT.), cTemnaxu ¢
maTeparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

123 CP

8. METOMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOZLY JIS)

Meroauka M3ydeHHS Kypca IpeIycMaTpHBaeT HapsAAy C JIEKIMAMH U J1a0OpaTOPHBIMH 3aHATHAMH, OPTaHH3ALHI0 CAMOCTOSATEIHHON
pabOTBl  CTYHEHTOB, IIPOBEICHHE KOHCYIbTAI[MH, pYKOBOJCTBO JOKIAaJaMH CTYHAEGHTOB, OCYIIECTBIECHHE TEKYLIIETO U
HIPOMEXYTOUHOTO (hOPM KOHTPOJIS.

Cucrema 3HaHMH 1O JUCIMIUIMHE (HOPMHpPYETCS B XOJ€ ayAWTOPHBIX M BHEAYIUTOPHBIX (CaMOCTOSTENBHBIX) 3aHATHH. Mcmomp3ys
JCKIMOHHBIA MaTepHuay, YJ4eOHHKH ¥ ydeOHbIe IOCOOHS, ONMONHHUTENBHYIO JIUTEpaTypy, MpPOSBIAS TBOPUYECKHH MOIXO,
oOyuaromuiics TOTOBUTCS K 3aHATHSM, paccMaTpHBas UX KaK IOMNOJHEHHE, YIIyOJIeHHe, CHCTEMAaTHU3alMI0 CBOMX TEOPETHYECKUX
3HAHUH.

Jn1st 0CBOCHUS TUCIMIUTMHEI CTYAEHTaMH HEOOX0ANMO:

1. mocemaTh JIEKIUH, HA KOTOPBIX B CKATOM M CHCTEMHOM BHJE M3JIAaralOTCsl OCHOBBI JUCIMIUIMHBL: JAIOTCA ONpENCNCHUS MOHITHH,
TEpPMHMHOB, KOTOpBIE JIOJDKHBI 3HATh CTYNEHTBI; PACKpPBIBAIOTCS KOHLENTYaJdbHbIE OCHOBBI IpeaMeTa KaK OIHOM W3 BaKHEHIIUX
(yHIAMEHTAIBPHBIX CeCTECTBEHHBIX HAyK, W3yJalONIMX OHOMOJHMMEpH, WX CBOMCTBA M TIPOIECCH MPEBPAIICHUS BEIIECTB,
COIPOBOXKIAIONIIECS N3MEHEHNEM COCTaBa U CTPYKTYPHI.

CTyaeHTy Ba)KHO MOHSTH, YTO JIEKIMS €CTb CBoeoOpas3Has TBOpueckas (opma camocTosATenbHOH paboTel. Hamo meiTatbes craTh
AKTHBHBIM COYYaCTHHKOM JIEKIIMU: TyMaTb, CPABHUBATH M3BECTHOE C BHOBb IIOJIy4a€MBIMHU 3HAHHSAMHU, BOMTU B JIOTHKY H3JI0KEHUS
MaTepuaa JEKTOpPOM, CIEANUTHh 32 XOIOM €ro MEICIEH, 3a ero aprymMeHTarueil. Bo BpeMs JIEKIMM MOXHO 3aJaTh JIEKTOPY BOIIPOC,
JKETaTeIbHO B MUCHMEHHOM (popme, 4TOOB HE MEUIaTh M HE HAPYIIATh JOTUKH IPOBeAeHUs jekimu. Kaxknas nexnus JOKHA ObITh
JIOTUYECKH M BHYTPEHHE 3aBEpLICHHBIM JTaloM HU3JIOKEHUs MaTepuana Kypca. llopsmok u3moxeHHs M 00beM M3JIaraéMoro Ha
KKIOH JIEKIIMH MaTepHajia ompenensercs «Y4eOHOH MporpaMMoil IO TUCIHMIUIMNHE» W MPEAyCMOTPEHHBIM B HEW pacIpesielieHHeM
KOJIMYECTBA YacOB Ha KaXHylo TeMy. Kakmas JeKmms CTpOMTCA MO NPHUHIUIY TPHAIB: OT OOIIEro — K YacTHOMY, a Ha ee
3aBepIlaloleM 3Talle — BO3BpallleHHe K OOIleMy Ha YpOBHE BHOBb H3IIOKEHHOTO MaTtepuana. JTo TpeOyeT MOJYMHEHHE ee
OIIpe/IeTICHHOMY, CTPOTO BBIJEPKHUBAEMOMY QJITOPUTMY WM IUIaHy. B mpomecce JieKIuM HEOOXOMMMO AaKIEHTUPOBAaTh BHHMAaHUE
CTYACHTOB Ha XMMHUYECKHE 3aKOHOMEPHOCTH, IPOBOAUTH CBS3b C NPEIBIIYIINM H IMOCIEIYIOIINM MaTepHaioM. BakHo cooTHecTH
MaTepualn JEeKIUH ¢ TeMOH ydeOHOI MporpaMMbl M YCTaHOBUTH, KaKHe €€ BOIPOCHI HAILIUTH OCBELICHHE B IPOCIYIIAHHOW JIEKIHU.




Toraa noneszHo obpamarscs U K yaeOHHKY. JIeKIus i ydeOHUK He 3aMEHSIOT, a JOMOIHSIOT APYT APYyra.

2. mocemars J1a0OPAaTOPHBIE 3aHATHSA, K KOTOPBIM CJIEAyeT TOTOBHTbCS M aKTUBHO Ha HUX paborars. JlaGopaTopHble 3aHSTHS
HEOOXOAMMO IUIAHUPOBATh TaK, YTOOBI TeMa JIEKIMH TPEANIeCTBOBAaa JaHHOW TeMe IaboparopHoro 3aHsTHsA. Ha mepBom
1a00paTOPHOM 3aHATHU CTYJACHTHI, KPOME HWHCTPYKTa)ka II0 TEXHHKE O€30MacHOCTH, MOJDKHBI OBITH HPEIYyNpexIeHB! O paboueM
pacnopsiike 3aHSATHSA, B YaCTHOCTH O TOM, YTO UX pabouue MecTa JOKHBI OBITh MOJATOTOBIEHBI A0 3BOHKA (JOJKHBI JIeKaTb
TeTpajy JUIS 3allMCH, BBICTABIEHO HA CTOJIBI HEOOXOAMMBIE MaTepHallbl, PEaKTHBBI, 00opynoBanue). JlabopaTopHoe 3aHsATHE
HEOOXOMMO HAYWHATH C OIpOca, KOTOPBIA i TPYNmbsl B 15 demoBek He NOJDKEH 3aHuMarh Oosbmie 15-20 mumH. Bo Bpems ero
JOJDKHBI OBITh OIPONIEHBI BCE CTYNEHTHI TPYIIBI, IMO3TOMY BOINPOCHI, IpEATaraeMble CTyAEHTaM, IOJDKHBI OBITH HACTOJIBKO
KOHKpETHBI, 4TOOBI TPeOOBaJIM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPernojaBaTeNlb JOJDKEH O3HAKOMHUTH CTYIAEHTOB C
coJiepKaHUEeM 3aHATHSA, OOCYIUTh BOMPOCH XOJa MPOBEACHUs ONMBITOB. Ha 3TO Takke HE MOHKHO OBITH moTpadeHo Ooiee 15-20
muH. OcTambHOE BpeMs 3aHATUS OTBOJWTCS Ha BBIIONHEHHE W odopmieHHe paboThl. Ha KaxIoM 3aHATHH, MapajuleNnbHO C 3TOH
paboTol, pekoMeHAyeTCs BBIACTATH Uil CTYIEHTOB BpeMs (BO BTOPOIl NOJOBHMHE 3aHATHA) Ha 3alUTy JabopaTOpHBIX padoT.
CTyIneHTBl, MPOIYCTUBILIUE 3aHATHE, WM HE IOATOTOBHBIIMECS K HEMY, MPUINAINAIOTCS HA KOHCYIbTAlMIO K MPENojaaBaTello.
JlabopaTopHOe 3aHATHE 3aKaHIMBACTCS ITOIBEICHIEM HTOTOB: BEIBOIAMH TI0 TEME M BEICTaBICHHEM OIICHOK.

3. cucTeMaTH4ecKd 3aHUMAThCS CaMOCTOATENBHOM paboTOM, KOTOpasl BKIIOYaeT B ceds M3ydeHHe MOMOJHHUTENbHOM MH(popmanuw,
MaTepHalloB y4eOHUKOB, PEIICHHE 3aJad, HalllCaHWue JOKJIANO0B, pedepaToB Ui IOMydEHMs! TIIYOOKHX JIONOJHHUTEIBHBIX 3HAHHH.
3aaHus AT CAMOCTOSATENIFHOM pabOTHI BRIIAIOTCS MIPENOaBaTeIIeM.

4. Tox pYKOBOJCTBOM IIPENOAABATENd 3aHMMATHCS HAYIHO-HCCIIENOBATENBCKOM pPabOTOH, YTO MpeAnosaraeT BBEICTYIUICHHS C
JOKJIaJaMU Ha Hay4dHO-TIPAKTUYECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 10 UX Pe3ylbTaTaM.

5. IpU BO3HMKAIOIMX 3aTPYJHEHHAX NPH OCBOCHMM IUCLUIIMHBI, U1 HEYCHEBAIOMIMX CTYJAEHTOB M CTYIEHTOB, HE MOCEUIAIOIIUX
3aHATHA, IPOBOMATCSA €KEHEACNbHBIE KOHCYIBTAIMH, Ha KOTOPHIC INPHITIANIAIOTCS HEYCIICBAIOIINE CTYACHTHI, a TakKe CTYACHTEHI,
UCTIBITHIBAOIINE TOTPEOHOCTH B TOMOIIH MPETIOAABATENS IPH U3YUCHUH AUCIUTLTHHEL

ITpy u3ydeHHM AMCUMIUIMHBI CHEAyeT YCBOMTh CHUCTEMY 3HAHMH O 3aKOHAX M 3aKOHOMEPHOCTAX XHUMUYECKOH TepMOIUHAMHKH U
KAHETHKH, O3JCKTPOXMMHUH, CTPOCHHH BEINECTBA, KOJUIOMJHOM XHMHH W XHMHH BBICOKOMOJICKYISIPHBIX COCIOMHCHUH  UIA
HCIIONIb30BaHMS B ITPOBEJCHIN HAYIHBIX HCCIICIOBAHUH 110 TEMAM B COOTBETCTBHH C YTBEP KICHHBIMHA METOAUKAMH.

MNPAJIOXKXEHUSA




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



