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@duznyeckas 1 KOJJIOUAHAA XUMHSA
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroBku 19.03.03 IIpoaykTel mUTaHMS 5KMBOTHOTO MPOUCXOKICHUS
Hampasnennocts (mpoduis) TeXHOJIOTHS TPOIYKTOB MUTAHUS KHBOTHOTO

IIPOUCXOXKICHUA
Kranuduxarms Bbakanasp
®opma 0OyueHUs 3a04HasA
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. c.-X. HayK, 0oy., IIpoxkonvesvia M.B.

[pu pazpaboTke pabodeii mporpaMMBbl TUCIUIDTHHEL (MOyms) "du3ndeckas 1 KOJUIOUIHASI XAMUS'"' B OCHOBY TIOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHMS - OakaJaBpuaT IO HAIIPABICHHIO
moarotoBkr 19.03.03 IpomykThl mMUTaHWS >KUBOTHOTO TNpOWCXOXAeHUs (mpmkaz MunoOpHaykum Poccmm ot 11.08.2020 r. Ne
936).

2. Yueobnblii nian: Hanpaenenue noarotoBku 19.03.03 [IpogyKThl mUTaHKUS )KUBOTHOTO ITPOUCXOMKIICHUS
HanpasnenHocts (npoduip) TeXHOJOTHS NMPOAYKTOB HHUTAHMS JXMBOTHOTO ITPOMCXOXKICHHUS, OJO0OPEHHBIH YUEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 20.02.2026 r., nporoxon Ne 09.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB 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.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popmupoBanme y Oyaymmx OakaJaBpOB TEOPETHUECKHX 3HAHWHA 1O OCHOBHBIM 3aKOHAM (H3MUYECKOH M KOJUIOWTHOM
XUMHH, TPAKTUYECKHX HABBIKOB pabOTBl € MpudoOpaMHM IO HCCICHOBAHHIO (PH3UKO-XMMHYECKAX IPOLECCOB H
OTPEICICHUI0  (PM3HKO-XUMHUYECKHX ITapaMEeTpPOB Ui MOCIEIYIOIMIEro NPUMEHEHUs NpH  pa3pabOTKe pa3iIuYHBIX
TEXHOJIOTHH C UX YPE3BBIUAHHO CIIOKHBIMHI (PU3UKO-XUMUIECKIMH TPOIIECCAMHU.

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 M METO/IBI UCCIICIOBAHMI €CTECTBEHHBIX HAYK LIS PEIICHUS 3a1a4
npodeccHoHaTBHOM IeATeTEHOCTH

OIIK-2.1 I[eMOHCTpI/IpyeT 3HAaHHUC OCHOBHBIX 3aKOHOB MAaTECMAaTHUYCCKHUX U €CTCCTBCHHBIX HAYK, HeO6XO,Z[I/IMI>IX T peIICHUA
THUIIOBBIX 3a1a4 HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTHU

OIIK-2.2 Mcnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEMAaTUUECKUX U €CTECTBEHHBIX HAYK JUI PELICHUS CTaHIapTHBIX 3a1a4
TEXHOJIOT'UU NPOLYKTOB IIUTaHMsl dKUBOTHOI'O IIPOUCXOKICHUS

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: XUMHYECKOM TEPMOJUHAMUKHU, XUMHUYCCKOI'O U (l)aSOBOI‘O PpaBHOBECH, (I)a3OBI:IX
HpeBpameHHﬁ, OJICKTPOXUMUH, XUMHYECKON KMHETUKH U KaTaJii3a,

3.1.2 | - ocCHOBHEIE 3aKOHOMEPHOCTHU az[cop6u1/m, MMOBCPXHOCTHBIX HBHCHHﬁ; SJICKTPOKUHCTUICCKUX U MOJICKYIIAPHO-
KHHCTHYCCKHX HBHeHHﬁ;

3.1.3 | - onTHYECKHX SABIEHUI B pACTBOPAX U AUCIEPCHBIX CUCTEMAX; CTPYKTYpOOOpa30BaHHE B AUCIIEPCHBIX CUCTEMAX,
OCHOBOTIOJIATAIOMINE (HPHU3MKO-XUMHUIECKIE CBOMCTBA BRICOKOMOJIEKYIISIPHBIX COSJMHEHNIT U paCTBOPOB IIOBEPXHOCTHO-
AKTUBHBIX BEIECTB;

3.1.4 | - BeNIMUMHBI XapaKTEPHU3YIOINE: YHEPIreTHUECKIH OanaHC CHCTEMBI, BO3MOKHOCTB OCYIIECTBICHHS IIPOIEcca, paBHOBECHE
u (a3oBbIe NEPEXOJIBI, CKOPOCTh PEAKIIUH, aJCOPOLUIO, ITEKTPOIPOBOAHOCTD, SIEKTPOIHBIE TOTEHIUAIbI U
3NIEKTPOBIKYIINE CHIIBI, YCTOWYUBOCTb ANUCIIEPCHBIX CUCTEM, CTPYKTYpOOOpa3oBaHNe, KHHETHKY HAOyXaHHUsI IOJIMMEPOB
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,
CTabUIM3aIMsl AUCTIEPCHBIX CHCTEM, CTPYKTYpOoOOpa30BaHUE B TUCIICPCHBIX CUCTEMAX.

3.2 | YMeTh:

3.2.1 |- paccuntaTh 3HEpPreTUUECKUil OanaHC CHCTEMSBI;

3.2.2 | - onpenenuTs napaMeTpbl BO3MOXKHOIO OCYLIECTBIIEHHS IIPOLIECCa;

323]- ONpEACINTD KNHCTUICCKUEC COCTABJIAIOIINEC ITPOLICCCA,

3.2.4 | - BBIIIOJIHUTD npeaABaprUTCIIbHBIC PACYCTDBI JJIA OIIPCACICHUA KPUTCPHUECB KOHTPOJIA 3a (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I mpoueccaMu;

3.2.5 | - HEHHUTH MPUHOUIIBI IPUMEHUMOCTH UCIIOJB3YEMBIX M B na60paT0pHH MCTOIO0B (I)I/I3I/IKO-XI/IMI/I'{CCKOFO aHalin3a,

3.2.6 | - IpUMEHATh METOJIMKHU pacueTa U SKCIePUMEHTAIBbHOTO OMPeeIeHUs TEIUIOTH PAaCTBOPEHHSI COJIeH B BOJE, YHEPTHU
aKTHBAIIHH, JICKTPOABIKYIINX CHJI, (ha30BBIX TUArpaMM OJHO-, IBYX-, TPEXKOMIIOHEHTHBIX CHCTEM, Pa3MEPOB YaCTHII
JICTIEPCHBIX CHCTEM, ITOPOTa KOATYIISIINY KPUTHYECKOH KOHIICHTPAIH, KOHCTAHTHI CKOPOCTH HaOyxanus BMC,
MonekynspHoi Mmaccsl BMC.

3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:

3.3.1|- B1aieHHus COBPEMEHHON XUMUYECKOW TEPMUHOJIOTUEH,

3.3.2 | - oOpamenus ¢ 1abopaTOpHBEIM 000PYITOBaHUEM.

4. CTPYKTYPA U COAEPJKAHHUE AUCLUILIAHBI (MOLY.JIST)

HaumeHoBaHue pa3iesoB 1 TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ilpak. | IIlpumeyanue
3aHATHA/ Kype 107071 pakr. | moar.

Pa3nen 1. Xumnueckas TEPMOJIUHAMUKA




Tema 1. IIpenmer u 3HaUeHUE HU3UIECKON 10 OIIK-2.1 J1.1J11.2 TecrtupoBanue
XAMUU. XUMHUYECKask TEPMOJIUHAMUKA. OIIK-2.2 JI1.3J12.1
ITepBoe Hagano TepmomuHaMuKH. /Cp/ OIIK-2.3
Tema 2. Tepmoxumus. 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. Tepmoxumus. 3akoH 4 OIIK-2.1 JIT.1JI1.2 Pabora B
I'ecca. OIIK-2.2 JI1.3J12.1 MaJIbIX TpyMmax
OIIK-2.3
Tema 2. TepMoxumusi. 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 XUMHYECKON peaKiuu.
/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 XUMHUYECKOH peaKLuu.
/Cp/
Paznen 2. Xumnueckass KUHETHKA
Tema 1. OcHOBHBIE NOHATHUS XUMUYECKON 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. DneKTpOXUMHYECKHE MTPOLIECCHI. 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. IIoBepXHOCTHBIE 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 TPYIITax
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 XuMUYecKoi KnHeTukU. KnuHetnueckas knaccuukays peakuuil, MOJeKyIsIpHOCTh, MOPSAOK PEeaKIiy MO
KOMIIOHEHTY, OOIINH ITOPSIIOK PeaKIHH.

2. OcHOBHBIE TIOHSTHS U OIIPE/ICNICHNS] KHHETHKH: dJIEMEHTapHast CTaaNs, CKOPOCTh 3JIEMEHTAPHOM CTauN, NCTHHHAS U CPEIHSA
CKOPOCTh. B Kakux HHTepBaIax U3MEHIETCS CKOPOCTh XUMHYIECKHX PeaKnuii.

3. IToHATHE O CIOXKHBIX PEAKLUAX: NapallleNbHbIe, I0CIeN0BaTEIbHbIE H 00PaTHMBbIE PEAKIIHH.

4. OCHOBHOH ITOCTYNIAaT XUMHUYECKOH KHHETHKN. KOHCTaHTa CKOPOCTH peakiuy, ee GH3HISCKHIA CMBICT H Pa3MEPHOCTE.

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

6. Kunernueckue ypaBHeHNsI HEOOpaTUMBIX peakLnii 2-To MOPsIIKA, UX BEIBOJ, 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, BXOAAIIMX B 9TO ypaBHEHUE. DHEPTUs aKTHBALUH.

9. Karanus, kaTaam3aTop, HHTHOUTOP. | OMOTEHHBIH, reTepoTeHHBIN U (pepMEHTAaTUBHBIA KaTaian3. MeXaHu3M AeHCTBU
KaTaJIHM3aTOPOB.

10. CymHoCTh 21eKTPOXUMHH, €€ 3HAUUMOCTh B COBPEMEHHOH MTPOMBIIUICHHOCTH.

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. DIEeKTPOIUTHI M HEITEKTPOIIUTHI: ONpPEACNICHNE, IpHMep. MexaHu3M 00pa3oBaHUs PacTBOPOB AIIEKTPOINTOB. MIoOH-HOHHOE
B3aMO/ICHCTBHE B PaCTBOpax MEKTPoInTOB. MloHHast aTMOcepa.

14. DnexTponpoBOAHOCT, VAEIbHAS, SKBUBAJICHTHASI, DKBUBAJICHTHAS IPH OECKOHEYHOM pa30aBiIeHUU. DKCIIEPUMEHTAIBHOE
oTpezielieHHe NEKTPOITPOBOAHOCTH, 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 MMPOTOHA M THIPOKCHIBHBIX HOHOB. [ToHsATHE 0 pH pacTBOpOB, opmysna s pacdeTa,
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 pacrBopoB. BogopoaHblil 1 XMHIMIPOHHBIN 3JIEKTPObI, UCIIOJIb30BaHUE UX Ul u3MepeHus pH, pacueTHele
(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. Kitaccudukanus >1ekTpo1oB. Bonopoasslii amekrpon, ero cxema. HemocTaTki BOIOPOIHOTO 3JIEKTPOIA. DIEKTPOIBI
CpaBHEHUS.

22. KoHayKTOMETpHU4ecKoe TUTPOBAHUE, IPUMEPBI TUTPOBAHUS CUIBHBIX M CIA0BIX KUCIIOT. PacueT KOHCTaHTHI JUCCOIMAINN
€J1a00r0 3JEKTPOJINTA 110 BETMUUHE AJIEKTPOIIPOBOAHOCTH.

23. bydepnsie cmecH, OydhepHas eMkocTb. Pacuer pH g pasnnaHbIx OyhepHBIX CHCTEM.

24. Konnonanas xumus. Kakue cucTeMbI U3y4aroTcs B 3TOM pasfiele, JaiTe ONpeelcHue, IPUBEAUTE IPUMEPbI?

25. Konnouanas cucrema, IMCIEPCHOCTD, KiacCu(UKaIMs KOJUIOMAHBIX CUCTEM IO pa3Mepy YacTHll, IO arperaTHOMY COCTOSTHHIO,
1o MexdazHOMy B3aUMOICHCTBHIO.

26. Yto Takoe KououaHbIe ciucTeMbl? OcoOble CBOMCTBA KOJUTONIHBIX cucTeM. O0IacTi MPUMEHEHNS KOIIOUIHBIX CHCTEM.
CymHOCTh (IOTALIMOHHOTO METOAA.

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

28. Croco0bI MoJTydeHuUs KOJUTOMIHBIX CHCTEM. MeTOoIbl OUMCTKa KOJUIOMIHBIX CHCTEM.

29. YcToHYMBOCTD KOJUIOUAHBIX cucteM, ee Buabl. Koarymsamus. [Ipasmo Hlynsue-Iapan. MexaHu3M OefCTBUS CTaOMIM3aTOPOB.
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 nNoTeHIuanbl. [lpuMeps! MX IpUMeEHEHus.
4. DHeprus U SHTPONHUA- LIApHULla MUpa U €€ TCHb
5. Bnusinue TemiepaTypsl Ha OHOXUMHUYECKHE TPOIIECCHI.
6. DepMEHTAaTUBHBIN KaTaln3
7. DOTOXUMUYECKUE PEAKINH
8. AHTH(PU3BL UX MOTB3a U BPEX
9. PacTBOpBI KaK HCTOYHUK KU3HU

10. Ponb ocMoTHUECKUX SIBIEHUH B J)KU3HU UYEIIOBEKA.

11. CoBpeMeHHbIE XUMHYECKHUE HCTOUYHUKU TOKA.

12. KonnounHas XumMus U KU3Hb.

13. A3po305u-1py3bsi U Bparu.

14. Konmonas! B opranu3me deioBeka.

15. [IpoxykTel TUTaHUS U KOJIJIOUTHAS XUMMUSL.

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 KOJUTOUIHAsE XUMUSL: ydeOHOe mocodue Boponex: DNeKTpoH
BI'YUT, 2019 HBIN
pecype
JI1.2 |Hurmarymmma H. T dusnueckas U KOJUTOUIHAS XUMUS: yIeOHOe mocoone Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBIH
pecypce




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

JI1.3 | Kymsikos P. M., dusnueckas U KOJUTOUIHASI XUMUS: ydeOHOe TocoOue AT BY30B Cankr-IlerepOypr: | DnekTpoH
Uttnes A. b. Jlans, 2022 HBIA
pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI2.1 | demuna O. B., dusryeckas U KOJUTOUIHAS XUMUS: yIeOHOe mocooue Kpacnospck: DNEeKTpOoH
I'onosnesa U. . Kpacl’'AY, 2018 HBIH
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,
MUTNIETKN, INTATHBBI, MEpHBIE CTaKaHbl, XUMHUYECKHE 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 TeXHHKa € BO3MOMKHOCTbIO 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

Cronel yuenndeckue (10 mr.), cTymsst ydeHmdeckwe (22 mrT.), mKocka
KjaccHas, Oenasi JlakoBas MarHUTHO-MapkepHas pgocka (1 mr.),

INomemmenue ms KOMITBIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO TOAKIIOUEHHS K CETH
camocrosTenpHOM paboter | "MHTepHEeT" W obecrieyeHWMeM ~— JOCTyma B 3JIEKTPOHHYIO
nH(GOPMAIMOHHO-00pa30BaTeNbHyI0 cpefy opraHusanuu (10 mrT.),
cTyAbst opucHsie ISO (9 miT.)

420 CP

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Meroauka M3ydeHHsi Kypca MpegycMaTpUBAeT Hapsay C JIEKIMAMH U 1a0OpaTOPHBIMHU 3aHATUAMH, OPraHH3aLUI0 CAMOCTOSATEIbHON
paboOTBl  CTYNEHTOB, MPOBEICHHE KOHCYIbTAlMH, pPYKOBOACTBO  JOKJIAJaMU  CTY[ACHTOB,  OCYIIECTBICHHE  TEKYIIETO,
HIPOMEXYTOYHOTO (POPM KOHTPOJIS.

Cucrema 3HaHMH 1O JUCHMIUIMHE (HOPMUPYETCS B XOJ€ AyAUTOPHBIX M BHEAyAUTOPHBIX (CaMOCTOATENBHBIX) 3aHATHil. Mcmonb3ys
JEKIMOHHBIH MarepHuan, YJeOHUKM U YdeOHbIE TI10COOMS, JIONMONHHUTEIBHYIO JIUTEpaTypy, IpPOSBIAA TBOPUECKHH IOJXOJ,
oOydaromuiics TOTOBHTCS K JIAOOPAaTOPHBIM 3aHATHAM, paccCMaTpHBas WX KaK IONOJHEHHE, YITyOJIeHHe, CHCTEeMaTH3aIlHIO CBOMX
TEOPETUYECKUX 3HAHUH.

J11st OCBOCHUS IMCIUILINHBI CTYZIEHTaMU HEOOXOANMO:

1. mocemaTh JIEKIMH, HA KOTOPBIX B CKATOM M CUCTEMHOM BMJE M3JIaraloTCsi OCHOBBI JTUCLUIUIMHBL: JAIOTCSI ONpPENeNICHUs MOHATHH,
TEPMUHOB, KOTOPBIE NOJIKHBI 3HaTh CTYAEHTBI; PACKPHIBAOTCS KOHIENTYalbHbIE OCHOBBI IIPEIMETa KaK OJHOM M3 Ba)KHEMIIMX
(yHIaMEHTaNbHBIX ECTECTBEHHBIX HAyK, M3ydalolIMX OHOMOJIMMEpBI, HMX CBOICTBA M TPOLECCHl MPEBpAICHUS BEIECTB,
COMPOBOKAAIONINECS U3MEHEHUEM COCTaBa U CTPYKTYPHIL.

CTymeHTy BaKHO IIOHATB, YTO JIEKIUS €CTh cBoeoOpasHas TBOpUecKas (opMa caMOCTOSTENbHOM paboThl. Hamo meITaThes craTh
AKTUBHBIM COYYACTHUKOM JIEKLIUU: IyMaTb, CPaBHUBATH U3BECTHOE C BHOBb IIOJY4acMbIMM 3HAHUSAMM, BOWTH B JIOTHKY H3JI0KEHHS
MaTtepuana JEeKTOpOM, CIEAUTb 3a XOAOM €ro MbICiIell, 3a ero aprymeHTanueil. Bo BpeMs JNEKIMH MOXHO 3aJaTh JIEKTOPY BOIPOC,
KEIaTeIbHO B MHCBMEHHOW (hopMe, 9TOOBI HE MEIIaTh M He HapyIIaTh JOTHKH IPOBENeHUS JeKimu. Kakmas Jexnus NoDKHa OBITh
JIOTHUYECKH W BHYTPEHHE 3aBEPIICHHBIM 3TallOM H3JIOKEHHS MaTepHana Kypca. IIopsmok HM3IOXeHHS W O00beM H3JIaraeMoro Ha




KaXI0Il JeKIMM MaTepHana OMpeneNseTcss ydeOHOW MporpaMMOH MO JHCHMIUIMHE M MPEIyCMOTPEHHBIM B Hel pacIpeieleHueM
KOJMYECTBA YacOB Ha Kaxaylo TeMy. Kaxkaas JeKUMs CTPOUTCS 110 INPUHIMILY TPHAABL: OT OOIIEro — K 4YacTHOMY, a Ha ee
3aBEpIIAONIEM 3Talle — BO3BpAIIEHHE K OOIIEMy Ha YPOBHE BHOBH H3JIOXKEHHOTO Marepuana. JTO TpeOyeT NOJYMHECHHE ec
OTIPEeTIEHHOMY, CTPOTO BBIAEPKHMBACMOMY AaJTOpPUTMYy WIM IUIaHy. B mporecce JieKmMM HEOOXOAMMO AaKIEHTHPOBATH BHIMAaHHE
CTyAE€HTOB Ha XUMHYECKHE 3aKOHOMEPHOCTH, NPOBOAUTH CBA3b C MPEIbIIYIIUM H MOCIEIYIOIIUM MaTepHaaoM. BakHO cooTHecTH
MaTrepHall JEeKIUH C TeMOH y4eOHOW MpOrpaMMbl M YCTAaHOBHTb, KaKME €€ BONPOCHI HAILIM OCBELICHHE B NPOCIYIIAHHOH JEKIHH.
Torna monesno obpamarscs 1 K yaeOHUKY. JIeknust 1 yaeOHUK HE 3aMEHSIOT, a JOIOJHSIOT IPYT ApYyra.

2. mocemate 1a0OpaTOpHbIE 3aHATHS, K KOTOPBIM CIEAyeT TOTOBUThCA M aKTHBHO Ha HUX paborars. JlabopaTopHble 3aHATHA
HEoOXOZMMO IUIAaHMPOBaTh TaK, 4YTOOBI TeMa JICKIMM INpEIlIecTBOBala JaHHOW Teme JsabopaTopHoro 3aHstus. Ha mnepsBom
71a00paTOPHOM 3aHATHH CTYACHTHI, KpOME HWHCTPYKTakKa IO TEXHHKE Oe30MacHOCTH, MOJDKHBI OBITh HPEIYNpeXICHH O pabodeM
pacnopsake 3aHSATHSA, B YaCTHOCTH O TOM, YTO UX paboume MecTa JODKHBI OBITh MOATOTOBIEHBI A0 3BOHKA (JOJDKHBI JISKATh
TeTpagu s 3aluCH, BBICTaBIEHO Ha CTOJNBl HEOOXOAMMBIC MaTepualsl, PeakTuBbl, oOopyaoBaHue). JlabopaTopHoe 3aHsATHE
HEoOX0ZMMO HauyMHATh C OINPOCa, KOTOPHIH Ul Ipynmsl B 15 4enoBek He JNODKEH 3aHUMaTh Oonbire 15-20 muH. Bo Bpems ero
JIOJDKHBI  OBITH OIIPOIIEHBI BCE CTYNEHTHI TPYIIIBI, ITO3TOMY BOIPOCHI, IpEAiaraeMble CTyAEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, 4YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBeTa. 3aTeM IpernojaBaTelb MODKEH O3HAKOMHTH CTYIEHTOB C
COZICp)KaHUEM 3aHSTHS, OOCYAWTH BONPOCHI XOJa MPOBEACHUs ONBITOB. Ha 3TO Takke He MOKHO ObITh moTpaueHo Oosiee 15-20
MuH. OcTtambHOE BpeMs 3aHATHS OTBOIWTCS Ha BBIIONHEHHE W odopmieHHe paboThl. Ha KaXmoM 3aHATHH, MapajulenbHO C 3TOH
paboTON, PEeKOMEHAYeTCSl BBIACTATH UL CTYACHTOB BpeMs (BO BTOPOIl IOJIOBHHE 3aHATHA) Ha 3aIUTy JIAOOPATOPHBIX PadoT.
CTyneHTsl, NPOIYCTUBINNE 3aHATHE, WIM HE IOATOTOBHUBIIMECS K HEMY, MPUINAIIAIOTCS HA KOHCYIbTAllMI0 K MpernojaaBaTelro.
JlaGopaTopHoe 3aHsTHE 3aKaHUMBACTCS I10JIBECHUEM HTOTOB: BHIBOJIAMH 10 TEME U BBICTABICHUEM OLICHOK.

3. cHCTeMaTHYeCKHd 3aHUMATHCS CaMOCTOATENLHOM padOoTOMH, KOTOpas BKIIOYAeT B ce0s M3ydeHHWE IOTOJIHHUTENHHON MHpopMmanmi,
MaTepuanoB y4eOHUKOB, pEIIeHHE 3aJad, HalMCAHUE JOKIAA0B, pedepaToB I MOMY4CHUS TIYOOKHUX JOMOJHHUTEIBHBIX 3HAHHUM.
3aiaHust 4711 CAMOCTOSITENBHOM paOOTHI BBIIAIOTCS IIPEHOAABATEIIEM.

4. moj pYKOBOACTBOM TIPENOAABATENsl 3aHUMATHCS HAyJIHO-HCCIIENOBATENBCKOM pPabOTOH, YTO TPEANoNaracT BBICTYIUICHUS C
JOKJTaJaMi Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX 1 ITyOIUKAIIHIO TE3HCOB U CTaTeH 110 UX Pe3yIbTaTaM.

5. IpU BO3HHUKAIONIMX 3aTPYJHEHHUAX IPH OCBOCHHU IUCLUIIIMHBI, U HEYCHEBAIOMIMX CTYJACHTOB M CTYICHTOB, HE MOCEUIAOMUX
3aHATHS, TPOBOJAATCSA €XKEHEAENbHbIE KOHCYIbTALlMM, Ha KOTOPbIE NPHITIAIIAIOTCS HEYCIEBAIOIINE CTYAEHTBI, a TaKKe CTYAEHTBI,
HCITBITHIBAIOIINE TOTPEOHOCTH B ITIOMOIIH MIPETIOAABATEINS IPH H3YICHUH AUCIIATUINHEL

[Ipu u3ydeHUH OUCHUIUIMHBI CIEAyeT YCBOUTH CHCTEMY 3HAaHHMH O 3aKOHAX M 3aKOHOMEPHOCTSX XMMHUYECKOM TEPMOJUHAMHUKH U
KUHETHKH, D3JEKTPOXMMHHM, CTPOCHUHM BEIECTBA, KOJUIOMJHOM XMMUM M XUMHHM BBICOKOMOJEKYISIPHBIX COEIWHEHUIl Ui
HCITOJIL30BAHMS B ITPOBEICHIH HAYYHBIX HCCIICJOBAHHH IT0 TEMaM B COOTBETCTBUH C YTBEP)KICHHBIMHI METOTUKAMH.

IIPUJIOXKEHUA




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



