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YTBEPXJIAIO
[IpopexkTop no yueOHOM
¥ Hay4HOU pabote

~ JI.M. UBanoBa
20.02.2026 1.
Bb1.0.15

@duznyeckas 1 KOJJIOUAHAA XUMHSA
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 19.03.02 [IpoaykTel mUTaHUS U3 PACTUTEIIBHOTO CHIPhS
Hampasnennocts (mpoduis) TeXHOTOTHS MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPhS

Kranuduxarms Bbakanasp
®opma 0OyueHUs ovHast

OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY IIaHy 180
Bunel koHTpONIs B ceMecTpax:
B TOM YHCIIE:
9K3aMeH 3
ayAUTOPHBIE 3aHATH 102

CaMOCTOsTebHAs paboTa 42

Pacnpeneﬂeﬂue YaCcoB JUCHHUILIMHBI ITO0 CeMECTpaM

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Hroro
Henenb 17 2/6
Bun 3ansuii vir | poo| vo PII

Jlexuuu 34 134 |34 (34
JlaboparopHsie 68 |68 |68 [68
B ToMm umncne uHT. 12 |12 |12 |12
Uroro ayn. 102 | 102 | 102 | 102
KonraxrHas padora | 102 [ 102 | 102 | 102
Cam. pabota 42 |42 |42 (42
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 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;

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‘I€CKI/IMI/I npoucccaMu,

3.2.5 | - HEHHUTH MNPUHOUIIBI IPUMEHUMOCTH UCIIOJBb3YEMBIX UM B na6opaT0pHH MECTOI0B (l)I/ISI/IKO-XI/IMI/I‘ICCKOFO aHaliu3a,

3.2.6 | - mpUMEHATHh METOJUKU pacyeTa U dKCIEePUMEHTAIBHOTO ONpeIeNICHUs TEMIOThl PACTBOPEHHUS COJIEH B BOJIE, SHEPTUU
aKTUBAIUH, 3JICKTPOABIIKYIINX CHII, (ha30BbIX JHarpaMM OJIHO-, IBYX-, TPEXKOMIOHEHTHBIX CHCTEM, Pa3MEPOB YaCTHUI
JIMCIIEPCHBIX CHCTEM, TI0pOTa KOATYISAIINH KPUTHIECKOI KOHIICHTPAIH, KOHCTAHTHI CKopocTH HabyxaHust BMC,
MonekynspHoi Mmaccsl BMC.

3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:

3.3.1 |- B1aieHus1 COBPEMEHHON XUMHYECKON TEPMUHOIOTUEH,

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 OIIK-2.1 J1.1J11.2 IIpobnemuas
XUMHUH. XUMHYECKasi TEPMOJUHAMHUKA. OIIK-2.2 JI1.3J12.1 JIEKIIUS
IlepBoe Ha4an0 TEPMOAUHAMUKH. OIIK-2.3
/JTex/
Tema 1. Ilpenmer u 3HaUeHUE HU3UIECKON OIIK-2.1 J1.1J11.2 TecrupoBanue
XUMUHU. XHUMHYECKasi TEPMOJIMHAMUKA. OIIK-2.2 JI1.3J12.1
IepBoe Havano tepmoanHamuk. /Cp/ OIIK-2.3
Tema 2. Tepmoxumus. 3aKkoH OIIK-2.1 JI1.1J11.2 [Ipobnemuas
T'ecca. OIIK-2.2 JI1.3J12.1 JIEKIIUS
OIIK-2.3
Tema 2. Tepmoxumus. 3akoH OIIK-2.1 JIT.1JI1.2 Pabora B
I'ecca. OIIK-2.2 JI1.3J12.1 MaJIbIX
OIIK-2.3 rpynmnax.
/J1ab/ Omnpoc.
OdopmiieHre
oTyera u
3aIuTa
nabopaTopHOi
padoTHI.
Tema 2. Tepmoxumus. 3aKkoH OIIK-2.1 JI1.1J11.2 TecrtupoBanue
I'ecca. OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 3.Bropoe Hayajo OIIK-2.1 JIT.1JI1.2 IIpob6nemuas
TEPMOJUHAMUKH. OIIK-2.2 JI1.3J12.1 JIEKLIHS
OHTpOIHA. CBoOogHas YHEPIrUs OIIK-2.3
HanpasJe-
HUE XMMUYECKOW peakLuy.
/JTex/
Tema 3.Bropoe Hay4ajo OIIK-2.1 JI1.1J11.2 TecrupoBanue
TEPMOIMHAMHUKH. OIIK-2.2 JI1.3J12.1
DHTpOHS. CBoOoiHas dHEpTUS U OIIK-2.3
HarpasJe-
HUE XUMUYECKON PEeaKiHHu.
/Cp/
Pazgen 2. Xumunueckasi KHHETHKA
Tema 1. OCHOBHBIC TOHITHS XUMHYECKOH OIIK-2.1 JIT.1JI1.2 ITpoGnemuast
kuHeTuku. /JIex/ OIIK-2.2 JI1.3J12.1 JIEKIIUS
OIIK-2.3
Tema 1. OCHOBHBIE TOHATUS XUMHYECKOI OIIK-2.1 JIT.1JI11.2 Pabora B
kuHeTuku. /J1a6/ OIIK-2.2 JI1.3J12.1 MaJbIX
OIIK-2.3 rpymnmnax.
Omnpoc.Odopm
JIEHUE OTYeTa U
3alUTa
nabopaTopHOit
paboTHL
Tema 1. OCHOBHBIE TOHATHUS XUMHUYECKOI OIIK-2.1 JI.1J11.2 TectupoBanue
kuHetuku. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. Xumndeckne u Gpa3oBbie OIIK-2.1 JI1.1J11.2 [Ipobnemuas
pasHOBecus. /JIex/ OIIK-2.2 JI1.3712.1 JIEKLUsA
OIIK-2.3
Tema 2. Xumuueckue u (ha3oBbie OIIK-2.1 JIT.1JI1.2 TectupoBanue
paBHoBecwus. /Cp/ OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3. Karanmus. /JIex/ OIIK-2.1 JI1.1J11.2 YuebHas
OIIK-2.2 JI1.3J12.1 JCKYCCHS

OIIK-2.3




Tema 3. Karanus. /J1a6/ OIIK-2.1 JI.1J11.2 Pabora B
OIIK-2.2 JI1.3J12.1 MaJbIX
OIIK-2.3 rpymnmnax.
Odopmienue
oTyera u
3aluUTa
nabopaTopHOit
paboTHL
Tema 3. Karanus. /Cp/ OIIK-2.1 JIT.1JI1.2 TectupoBanue
OIIK-2.2 JI1.3J12.1
OIIK-2.3
Pazgen 3. PacTBopsl
Tema 1. PactBopsl. I3MeHeHMe naBIeHUs OIIK-2.1 JI1.1J11.2 YuebHas
HACBIILEHHOT'O 11apa HaJl PACTBOPOM. OIIK-2.2 JI1.3J12.1 JUCKYCCHs
OIIK-2.3
/JTex/
Tema 1.PactBopsl. U3MeHeHMe naBieHus OIIK-2.1 JIT.1 JI1.2 TectupoBanue
HACBIIICHHOTO I1apa HaJl PAaCTBOPOM. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Tema 2. Ocmoc. OcmoTtryeckoe OIIK-2.1 JIT.1J11.2 VYuebnas
JIaBJICHUE. OIIK-2.2 JI1.3J12.1 JIACKYCCHS
OIIK-2.3
/JTex/
Tema 2. Ocmoc. OcmoTtryeckoe OIIK-2.1 JIT.1JI1.2 Pabora B
JIaBJICHUE. OIIK-2.2 JI1.3J12.1 MaJbIX
OIlK-2.3 rpymmnax.
/J1ab/ Omnpoc.Odopm
JICHUE OTYeTa U
3aImTa
nabopaTopHOM
paboTHI.
Tema 2. Ocmoc. OcmoTtryeckoe OIIK-2.1 JIT.1J11.2 TectupoBanue
JlaBJICHHE. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Tema 3. Ilonsarue pH. Bbybepubie OIIK-2.1 JIT.1 JI1.2 Yuyebuas
TBOPBI u X CBOMCTBA. OIIK-2.2 JI1.3712.1 JTUKYCCHS
OIIK-2.3
/JTex/
Tema 3. Tlonstue  pH. Bydephsie OIIK-2.1 JIT.1JI1.2 Pa6oTa B MitbIx
TBOPBI u ux CBOMCTBA. OIIK-2.2 JI1.3J12.1 rpymnmnax.
OIIK-2.3 Onpoc.Opopm
/J1a6/ JICHUE OTYeTa U
3aInTa
nmabopaTopHOit
paboThL.
Tema 3. Tlonsatue  pH. Bydepusbie OIIK-2.1 JIT.1JI1.2 TectupoBanue
TBOPBI 31 ux CBOMCTBA. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 4. DaekTpoxumust
Tema 1. DNEKTPOIUTHL. OIIK-2.1 JI.1J11.2 [Ipobnemuas
DnekTpuyecKkas OIIK-2.2 JI1.3J12.1 JIEKIUS
IIPOBOJIUMOCTb PACTBOPOB. OIIK-2.3
Tema 1. DnekTpoauThI. OIIK-2.1 JIT.1 JI1.2 Pabora B
DneKkTpuueckas OIIK-2.2 JI1.3J12.1 MaJIbIX
MIPOBOJIUMOCTh PACTBOPOB. OIIK-2.3 rpymnmnax.
/J1a6/ Odopmitenne
oTyera u
3alUTa
nabopaTopHOit

paboTHI




Tema 1. DneKTPONIUTEL. OIIK-2.1 J1.1J11.2 TecrtupoBanue
DneKkTpuyecKas OIIK-2.2 JI1.3J12.1
IIPOBOJIUMOCTb PACTBOPOB. OIIK-2.3
Tema 2. DeKTpOXUMUYECKHE TPOIECCHI. OIIK-2.1 JIT.1 JI1.2 VYueOHas
T"anpBaHHYecKHE AIIEMEHTHI. OIIK-2.2 JI1.3712.1 JUCKYCCUs
OIIK-2.3
/JTex/
Tema 2. DneKTpOXUMUYECKHE TPOIECCHI. OIIK-2.1 JIL.1 JI1.2 Pabora B
T"anbBaHHYeCKHE HIIEMEHTHI. OIIK-2.2 JI1.3J12.1 MAaJIBIX
OI1K-2.3 rpynmnax.
/J1ab/ OdopmiieHne
oTyera u
3aIuUTa
nabopaTopHOI
paboTHI
Tema 2. DNeKTPOXUMUYECKHE TPOIECCHI. OIIK-2.1 JIT.1 JI1.2 TectupoBanue
T"anpBaHHYecKHE AIIEMEHTHI. OIIK-2.2 JI1.3712.1
OIIK-2.3
/Cp/
Paznen 5. IloBepxHOCTHBIE SIBJICHUS
Tema 1. IIoBEepXHOCTHBIE SIBIEHUS Ha OIIK-2.1 JI1.1J11.2 [Ipobnemuas
rpaHure pasgena  ¢as. OIIK-2.2 JI1.3712.1 JIEKLUsA
/JTex/ OIIK-2.3
Tema 1. IIoBepXHOCTHBIE SIBICHHS Ha OIIK-2.1 JIT.1JI1.2 TectupoBanue
rpanuie pasgena  ¢as. OIIK-2.2 JI1.3J12.1
/Cp/ OIIK-2.3
Tema 2. IIoBEpXHOCTHOE HATSKCHUE. OIIK-2.1 J1.1J11.2 Ipobnemuas
/JTex/ OIIK-2.2 JI1.3712.1 JICKITHS
OIIK-2.3
Tema 2. TIoBepXHOCTHOE HATSKEHHE. OIIK-2.1 JIT.1 JI1.2 PaboTta B
/J1a6/ OIIK-2.2 JI1.3712.1 MaJIbIX
OI1K-2.3 rpynmnax.
OdopmiieHre
oTyera u
3aIuUTa
nabopaTopHO#
padoTHI.
Tema 2. TIoBepXHOCTHOE HATSXKEHHE. OIIK-2.1 JI1.1 JI1.2 TectupoBanue
/Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 3. AncopOrust Ha TpaHuUIlEe TBEPIOE TS OIIK-2.1 JIT.1JI1.2 IIpob6nemuas
JI0-pacTBOp. OIIK-2.2 JI1.3J12.1 JIEKIUS
/JTex/ OIIK-2.3
Tema 3. AncopOuus Ha TpaHuUIle TBEPAOE TE OIIK-2.1 JI.1J11.2 Pabora B
JI0-pacTBOp. OIIK-2.2 JI1.3J12.1 MaJbIX
/J1a6/ OIIK-2.3 TpyIIax.
Odopmienne
oTyera u
3aluUTa
nabopaTopHOit
paboTHL
Tema 3. AncopOuus Ha TpaHuIe TBEpAOE Te OIIK-2.1 JI.1J11.2 TectupoBanue
JI0-pacTBOp. OIIK-2.2 JI1.3J12.1
/Cp/ OIIK-2.3
Pazgen 6. O0mue cBoiicTBa JMCIIEPCHBIX
cUucTeM
Tema 1. Komnougasie OIIK-2.1 JIT.1J11.2 VYuebOHas
cucrembl. /Jlex/ OIIK-2.2 JI1.3712.1 JTUCKYCCHS

OIIK-2.3




Tema 1. Komnounansie 8 OIIK-2.1 JI1.1 J11.2 Pabora B
cucremsl. /J1a6/ OIlK-2.2 JI1.3J12.1 MaJIbIX
OIIK-2.3 rpymnmnax.
Omnpoc.Odopm
JICHUE OTYeTa U
3aImTa
nabopaTopHOit
paboThL.
Tema 1. Konnounnsie 2 OIIK-2.1 JI1.1 J11.2 TectupoBanue
cucremsl. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. YcTOHYMBOCTD THO(QUIBHBIX 2 OIIK-2.1 JI1.1J11.2 IIpobnemuas
0 (HOOHBIX KOJIJIOUJIOB. OIIK-2.2 JI1.3J12.1 JIEKILIUS
OIlK-2.3
/JTex/
Tema 2. YcTOHIMBOCTD THO(QUIBHBIX 4 OIIK-2.1 JI1.1J11.2 PaGota B
0 (HOOHBIX KOJUIOUJOB. OIIK-2.2 JI1.3712.1 MaJIbIX
OIIK-2.3 rpymnmnax.
/J1a6/ Odopmitenre
oTyera u
3aImTa
nabopaTopHOit
paboTEHL.
Tema 2. YcTOHYMBOCTD THO(QUIBHBIX 4 OIIK-2.1 JI1.1J11.2 TecrupoBanue
0 (HOOHBIX KOJIJIOUJIOB. OIIK-2.2 JI1.3J12.1
OIlK-2.3
/Cp/
Pazgen 7. BeicokoMoieKyJIsipHbIe
coeMHEHUsI U UX PACTBOPbI
Tema 1. PacTBOpEl ~ BBICOKOMOJEKY/ISIPHBIX 2 OIIK-2.1 JI1.1J11.2 Yuebuas
COEIMHEHUHN. OIIK-2.2 JI1.3J12.1 JTUCKYCCHS
OIIK-2.3
/JTex/
Tema 1. PacTBOpsl ~ BBICOKOMOJIEKYJISIPHBIX 4 OIIK-2.1 JI.1J11.2 Pabora B
COCIIMHEHUIA. OIIK-2.2 JI1.3J12.1 MaJIbIX
OIIK-2.3 rpymnmax.
/J1ab/ Odopmienne
oT4yera u
3aImTa
nabopaTopHOit
paboThL.
Tema 1. PacTBOpel ~ BBICOKOMOJIEKY/SIPHBIX 2 OIIK-2.1 JIT.1J11.2 TectupoBanue
COCIIMHEHUIA. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Pazgen 8. KouTpoasb
/Ox3amen/ 36 OIIK-2.1 J1.1J11.2 Tecruposanue,
OIIK-2.2 JI1.3J12.1 MUCbMEHHbIE
OIIK-2.3 paboTHI,
3aImTa
OTYETOB 110
nabopaTopHOH
pabore,
9K3aMeH.

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IlpumepHbIii nepeyeHb BOMPOCOB K 3a4YeTy

He npenycMoTpeHO y4eOHBIM ITTAHOM.

5.2. IlpuMepHBIii NepeYyeHb BOMPOCOB K IK3aMeHY

1. CymiHOCTh XMMHUYECKOW KHHETHKU. KiHeTH4eckas KiacCU(pHKaIHs Peakuuii, MOJIEKYISPHOCTb, MOPSIOK PEAKIHH 10

KOMIIOHCHTY, 06H1PII>‘I NOpAOOK pCaKIUH.

2. OcHOBHBIE TIOHSATHUS U ONPECNICHNS KHHETUKH: dJIEMEHTapHast CTaaANs, CKOPOCTh 3JIEMEHTAPHOM CTauM, NCTUHHAS U CPEIHSASA
CKOpPOCTB. B Kakux MHTEpBaIax U3MEHAETCS CKOPOCTh XUMHUECKUX PEAKIIUH.
3. TlonsiTHE O CIIOKHBIX PEAKLMAX: MapaJUIelIbHBIC, TI0CIIE0BATEIbHbIEC U 00paTUMbIC PEaKIINH.




4. OCHOBHOH MOCTYIIAT XUMHYECKOI KnHeTHKH. KoHCcTaHTa CKOPOCTH peakiny, ee (GU3HIECKUH CMBICI U Pa3MEpHOCTb.

5. BpIBO/1 KWHETHYECKOTO YpaBHEHUSI HEOOPaTUMOM 3iieMeHTapHO! peakiuu I-ro nopsaka, pa3MepHOCTb KOHCTAHThI CKOPOCTH,
NepuoJ Mostypacnana.

6. Kunernueckue ypaBHEHHS HEOOPATHMBIX PEaKIUil 2-T0 MOPSIKA, X BBIBOJ, PA3MEPHOCTH KOHCTAHTHI CKOPOCTH.

7. Metobl onpeieNieHus MOpsiAKa peakiuit (Metox mpo0 1 omMOO0K - aHAIMTHUYECKas U rpadudeckast Gopmel; MeToa PakoBCKOro).
8. BrmsiHME TeMmepaTypsl Ha ckopocTh peakuuu. [1pasuino Bant-IT'odda. YpaBHeHne Appennyca, ero aHaims, pU3NIECKAN CMBICT
KOHCTaHT, BXOAAIINX B 3TO ypaBHEHUE. DHEPIUs aKTHBALIUY.

9. Karanus, kaTanu3atop, HHTHOUTOP. | OMOTeHHBIHN, reTepOTeHHBIN U ()epMEHTaTUBHBIHN KaTaau3. MexaHu3M JeHCTBUS
KaTaJn3aToOpOB.

10. CyHOCTb 3JIEKTPOXUMUH, €€ 3HAUUMOCTh B COBPEMEHHOMN IPOMBIIUIEHHOCTH.

11. Matite onpenenenue >nexkrponuram. [Ipusequre npumepsl. OCHOBHBIE TIOJI0XKEHUS TEOPHUH NIEKTPOIUTOB AppeHnyca, CTeIEeHb
JIUCCOLIMAIINY, KOHCTaHTa AUCCOLMALINY, HETOCTATKH TEOPHH.

12. DNeKTPOIHTHI, CTEHCHB UCCOIMAIIH, AKTHBHOCTh U KOA(Q(UIIMEHT aKTHBHOCTH, IPOHU3BE/ICHHE aKTHBHOCTEH HOHOB U
PacTBOPUMOCTh, TEPMOJUHAMUYECKAS] KOHCTAHTA JUCCOLUAIUH.

13. DnexTpoaUTHI U HEANEKTPOJIUTHL: ONpeeneHne, mpumep. MexaHu3M o0pa30BaHHs paCTBOPOB JIEKTPOIUTOB. IOH-HOHHOE
B3aUMO/ICHCTBHE B PACTBOpaX 3JICKTPOIUTOB. loHHas aTMocdepa.

14. DnexTponpOBOAHOCTD, YCTbHAS, SKBUBAICHTHAS, SKBUBAJICHTHAS TIPH OECKOHEYHOM pa30aBiIeHUH. DKCIICPIMEHTAIEHOE
OIIpeiesIeHHE 3IIEKTPOIIPOBOAHOCTH, MOCTOBAsI CXeMa Y UTCTOHA.

15. DneKTponpOBOAHOCTE PACTBOPOB JEKTPOIUTOB. CKOPOCTH ABMXKEHUSI HOHOB U (haKTOPBI, BAMSAIOMINE HA Hee. Y AeabHas U
SKBUBAJIEHTHAS 3JIEKTPONPOBOAHOCTh. 3akoH Konbpayia.

16. AHOMaJbHAS TIOBMXKHOCTH MMPOTOHA M THIPOKCHIBLHBIX HOHOB. [ToHsATHE 0 pH pacTBOpOB, hopMyrna sl pacyera,
K1accu(HUKaLUs paCTBOPOB B 3aBUCHMOCTH OT 3HaueHust pH.

17. DneKTpoABIKYIINE CHIIBI U 3JICKTPOIHBIH MOTCHIMA. BO3HUKHOBEHIE CKavKa IIOTCHIIMANA Ha TpaHuLe pasaena (a3, JBOHHOIM
ANEKTPUYECKUH CITOM.

18. Ilonsatue o pH pacTBopoB. BogopoaHblil U XUHTUAPOHHBIN 3J1E€KTPOIbL, CIONb30BaHUE UX AN u3MepeHus pH, pacuerHble
(hopMyIbI.

19. N'anpbBaHUYECKUIT SIIEMEHT, €r0 3JIEKTPOIABIDKYILAs cuila. BolopoaHbI 37€KTPO, CTAaHAAPTHBII 31€KTPOAHBIM NOTEHIHA,
BOJZIOpOIHAs HIKana nmoTenuuanos. @opmyna Heprera.

20. [laiite onpeneneHue: ralbBaHUYECKAH 2JIEMEHT, TOTEHIHA, 3.4.C. KOMIIeHCAlMOHHBIH METO U3MEPEHHUS 3.11.C., DIIEMEHT
Becrona. BogopoaHas 1kana noTeHIIMAaI0B.

21. Kiraccudukanus >1ektponoB. Bogopoaslii anexrpoa, ero cxema. HemocraTkn BOZOPOIHOTO 3IIEKTPoa. DIESKTPOIBI
CPaBHEHUS.

22. KoHIyKTOMETpUYECKOe TUTPOBAHHE, IPUMEPHI TUTPOBAHUS CHIILHBIX U CIa0BIX KUCIOT. PacueT KOHCTaHTBI TMCCOLMALUT
c11aboro 3JIEKTPOJINTA IT0 BETNINHE 3JIEKTPOIIPOBOJHOCTH.

23. bydepnsre cmech, Oydepras emkocTs. Pacuer pH i pa3nnaHbx 6y(hepHBIX CHCTEM.

24. Konnounnas xumus. Kakue ciucteMsl H3ydaroTcs B 9TOM pasfiene, JaiTe onpeaeneHne, IpUBEUTe IPUMEphI?

25. KonnmonaHas cucteMa, IUCIePCHOCTD, KiIacCH(UKANUs KOJUIOMIHBIX CUCTEM TI0 pa3Mepy YacTHIL, IT0 arperaTHOMY COCTOSIHHIO,
1o MexdazHOMY B3aNMOICIHCTBHIO.

26. Uro Takoe KOJUIOWAHBIE cucTeMbl? OcoOble CBOMCTBA KOJUTOUIAHBIX crucTeM. O0IacTi MPUMEHEHUS KOJUTOUTHBIX CHCTEM.
CymHOoCTh (IOTallMOHHOTO METOAA.

27. Yro takoe koyutougHas yactuia? Ctpoenue kosuoniHoi yactuipl. [IpaBuio ®asHca-ITanera.

28. Crioco0bl MOTydeHUsT KOJUTOMTHBIX CHCTEM. METOIbI OUYUCTKA KOJUTOUIHBIX CHCTEM.

29. YCcTOHYMBOCTh KOJUIOMIHBIX cucTeM, ee Buabl. Koarymsamus. [Ipasuno Llynsue-T'apan. Mexanusm neiicTBust cTrabuimn3aTopos.
30. IpaBuno ®asHca-ITanera.

5.3. TemaTuka KypcOBbIX padoT (KypCOBBIX NPOEKTOB)

He mpexycMOTpeHO yaeOHBIM INTAHOM.

5.4. ®oHA OLEHOYHBIX CPEACTB JJIf NPOBEICHUS TEKYIEro KOHTPOJISI

IIpumepHas TemaTrka pedepatos:

1. TepMoarHaMUKaA U KU3Hb

2. Kputnka «rermioBoit cmeptu» BeenenHoi

3. TepmoanHaMHUECKUe MOTEHIUAIBL. [IpuMeps! UX MpUMEHEHUSI.
4. DHeprus U SHTPONHS- IAPHIIa MUpA U €€ TCHb

5. Bnusinue temrepaTypbl Ha OHOXMMHUYECKUE MTPOLECCHI.

6. DepMEHTAaTUBHBIN KaTaln3

7. DOTOXUMHUECKUE PEAKINH

8. AHTH(PU3BL UX MOTB3a U BPea

9. PacTBOpBI KaK MCTOYHMK KU3HU

10. Ponp ocMoTHYeckux SBJICHUN B KHU3HHU UYEIOBEKA.
11. CoBpeMeHHbIE XUMUYECKUEe NCTOYHHKH TOKA.

12. KonnounHas XUMHS U KU3HB.

13. ABpO30IH-1Ipy3bsi U Bparu.

14. Konmonas! B oprannsme 4enoBeka.

15. [IporykTel TUTaHUS U KOJIJIOMHAS XUMHUS.

16. Koppo3us u 3amura meramion

17. VHrHOuTOPE! KOPPO3HH METAILIOB




18. IMumeBast 1 sHEpreTUueckas EHHOCTb MPOIYKTOB MUTAHUS
19. [Tonumeps! U OKpyXaromias cpeaa.
20. KommonaHele cucteMbl B OpraHu3Me denoBeka. VX ¢GyHKImn.

6. YYHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | bonnapesa JI. I1. dusnyeckas U KOJUTOMIHAS XUMUS: yaeOHOe ocoOue Boponex: DNEeKTPOH
BI'YUT, 2019 HBII
pecype
JI1.2 | Aemuna O. B., dusznueckas U KOJUTOUIHAsSI XUMUsL: yaeOHoe mocoOue Kpacnospck: DNeKTpoH
T'onosuera U. N. Kpacl'AY, 2018 HBIH
pecype
JI1.3 |Hurmarymmms H. T ®dusnueckas U KOJUTOUTHASI XUMUSL: yaeOHOe mocoOue Cankr-IlerepOypr: | DnekrpoH
Jlans, 2022 HBIH
pecypce
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Sromun b. A., XKykoB | Arpoxumusi: yueOHUK Cankr-IlerepOypr: | DnexkrpoH
0. I1., Ko63apenko B. Jlans, 2023 HBIH
n. pecypc

6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | CipaBouHas npaBoBas cucrema KoncynsrantlLitoc

6.3.2 Ilepeyenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DOnextpoHHbIH nepuoaudeckuii cipaBodHuK «Crucrema [APAHT». [TomHOTEKCTOBBIH, 00HOBIsIEMBIH. JloCTym 1O
JIOKaJIbHOM CETH aKaJeMUU

6.3.2.2 | OnexTpoHHas OUOIMOTEUHAs CHCTeMa U3aTenseTBa «Jlanby. IlonHOTEKCTOBAs ANIeKTPOHHAs OUbIHOTEKA.
WHauBUAya bHBIH HEOTPaHHUYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIN BHeIIHUI [P ampec akameMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000W TOYKH, B KOTOPOW UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug padot Hasnauenue OCHAIIICHHOCTb

Hlkad co crenuanru3MpoBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
MMUTNETKY, INTAaTHBBI, MEpHBIC CTaKaHbl, XUMHYECKHE peakTwBbl) (1
mrt.), mwkap BHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTH KUCIOT H
ocHoBanui» (1 mr.), Tabmuna  «[lepmogmueckas — cucrema
MenneneeBa» (1 mT.), gocka kiaccHas (1 mIT.), cTodBI TabOpaTOPHBIE
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mT.), cTyn /m (1 mr.)

431 JIab YuebHast aynuTOpuUs

Cronpl, CTymbsi YydEHHUYECKHE, IEMOHCTPAIIOHHOE 00O0pyaoBaHHE
(mpoextop ACER (1 mr.), nudpoBas uHTepakTHBHas gocka (1 1mT.),
nepcoHanbHEIl Kommbiorep ACER (1 mr.)) w y4eOHO-HarmsmHBIC
TOCOOHS

322 Jlek VYyebHast ayauTopust

KommbrotepHast TeXHHKAa € BO3MOXKHOCTHIO MOJKIIOUEHUS K CETH
"UnTepuer” u  olecrmeueHWeM  JocCTyma B 3JEKTPOHHYIO
TTomemenue nms “HPOPMAIIMOHHO-00pa30oBaTeNbHyl0  cpeay opranmsaimuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 INT.), CTYIbA
yuenuueckne (34 wT.), cryapst wm/m (18 mT.), cremnaxu ¢
nuTepatypoii, Buaeoysennuntenb Optelec Wide Screen (1 mit.)

123 CP

8. METOIMYECKHUE YKA3AHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meronyka n3ydeHus Kypca IpeaycMaTpHUBaeT Hapsily ¢ JEKIMSMU W Ja0OpaTOPHBIMH 3aHATHSAMM, OPraHHM3AIHI0 CAMOCTOSATEIBHOM
paboOTBl  CTyHEHTOB, IIPOBEICHHE KOHCYIbTALMH, PYKOBOJICTBO JOKIAZaMH CTyIEHTOB, OCYIICCTBICHHE TEKYyIIETO U
HIPOMEXYTOUHOTO (JOPM KOHTPOJIS.

Cucrema 3HaHMH 1O AUCHMIUIMHE (HOPMHpPYETCS B XOJA€ ayAUTOPHBIX M BHEAyAUTOPHBIX (CaMOCTOATENBbHBIX) 3aHATHI. Mcnonb3ys
JEKIMOHHBIA MaTepuay, Y4eOHHKH ¥ YydeOHbIC ITOCOOMS, ONOJNHHUTEIBHYIO JIUTEpaTypy, TMpPOSBIAS TBOPYECKHA MOIXO,
oOyuaromuiics TOTOBHTCS K JIAOOPAaTOPHBIM 3aHATHAM, pacCMaTpHBas MX KaK IOMOJHEHHE, YITyOJIeHHE, CHCTEeMaTH3aI[HI0 CBOMX
TEOPETUYECKUX 3HAHUM.

Jlst OCBOCHUS TUCHMIUIMHBI CTYAEHTaMH HE00X0JUMO:




1. mocemaTh JIEKIUH, HAa KOTOPBIX B CKATOM M CHCTEMHOM BHJE M3JIAaralOTCsl OCHOBBI JUCIMIUIMHBL: JAIOTCA OMpENCNCHUS MOHITHH,
TEpPMHUHOB, KOTOpBIE JIOJDKHBI 3HATh CTYNEHTBI; PACKpPBIBAIOTCS KOHLENTYaJdbHbIE OCHOBBI IpeAMeTa KaK OIHOM W3 BaKHEHIIUX
(yHOAMEHTANBHBIX CeCTECTBEHHBIX HAyK, W3yJalONMX OHOMOJHMMEpH, WX CBOMCTBA M TIPOIECCH MPEBPAIICHUS BEIIECTB,
COMPOBOXKIAONINECS N3MEHCHUEM COCTaBa U CTPYKTYPHL.

CTyaeHTy Ba)KHO MOHSTH, YTO JIEKIMA €CTb CBoeoOpas3Has TBOpueckas (opma camocTosATenbHOH paboTel. Hamo meiTatbes craTh
AKTHBHBIM COY4aCTHHKOM JIEKIIMU: TyMaTb, CPABHUBATH M3BECTHOE C BHOBb IIOJIy4a€MBIMH 3HAHHSAMHU, BOMTU B JIOTHKY H3JI0KEHUS
MaTepuana JEKTOpPOM, CIEANUTH 3a XOIOM €ro MEICIEH, 3a ero aprymMeHTaruell. Bo BpeMs JIEKIMM MOXKHO 3aJaTh JIEKTOPY BOIIPOC,
JKEITaTeIbHO B MHUCHbMEHHOM (popme, 4TOOB HE MEUIaTh M HE HAPYIIATh JOTUKH MPOBeAeHUs jekimu. Kaxknas neknus JOKHA ObITh
JIOTUYECKH M BHYTPEHHE 3aBEpLICHHBIM 3TaloM HU3JIOKEHUs MaTepuana Kypca. llopsmok H3moxeHHs M 00bEeM M3JIaraéMoro Ha
Ka)KIOH JIEKIIMH MaTepHaia ompenensercs «Y4eOHOH MporpaMMoil IO OUCIWIUIMHE» W MPEAyCMOTPEHHBIM B HEW pacIpeielieHHeM
KOJIMYECTBA YacOB Ha KaXmylo TeMmy. Kaxkmas jekmus CTpouTCs MO HPHUHIUIY TPHAABI: OT OOIIEro — K 4YacTHOMY, a Ha ee
3aBepIlaloleM 3Talle — BO3BpallleHHe K OOIleMy Ha YpOBHE BHOBb H3IIOKEHHOTO MaTtepuana. JTo TpeOyeT MOJYMHEHHE e
OIIpeIeTICHHOMY, CTPOTO BBIJECPKHUBAEMOMY QJITOPUTMY WM IUIaHy. B mpomecce JieKIuM HEOOXOAMMO AaKIEHTUPOBaTh BHHMAaHUE
CTYAEHTOB Ha XMMHUYECKHE 3aKOHOMEPHOCTH, IPOBOAUTH CBS3b C NPEIBIIYIINM H IOCIEIYIOIINM MaTepHaioM. BakHo cooTHecTH
MaTepualn JEeKIUH ¢ TeMOH ydeOHOI MporpaMMbl M YCTaHOBUTH, KaKHe €€ BONPOCHI HAIILTH OCBELICHHE B IPOCIYIIAHHOW JIEKIHU.
Torna nonesno obpamarsces U K yueOHUKY. JIekuuns n yaeOHNUK HEe 3aMEHSIOT, a JJOTIOJIHSIOT JIPYT Apyra.

2. mocemarth J1a0OpaTOpHBIE 3aHATHSA, K KOTOPHIM CJEIyeT TOTOBHThCA W aKTHBHO Ha HUX paborarb. JlabopaTopHble 3aHATHA
HEOOXOAMMO IUIAHMPOBATh TaK, YTOOBI TeMa JIGKIMH IPEAIIeCTBOBaja JAaHHOM Teme JaboparopHoro 3aHsTHsS. Ha mepBom
1a00paTOPHOM 3aHSATHM CTYIACHTBHI, KpOME HHCTPYKTaka IO TEXHHKE Oe30IacHOCTH, NOJDKHBI OBITH NMPEAYNpPEXICHbl O pabodyeM
pacropsiike 3aHATHS, B YAaCTHOCTH O TOM, YTO WX paboume MecTa JIOJDKHBI OBITH IOATOTOBJIEHBI 10 3BOHKA (JOJDKHBI JICXKATh
TETpagW JUIA 3alliCH, BBICTABIEHO HA CTONBI HEOOXOIMMBIE MaTephalisl, PEakTHBH, obOopymoBaHme). JlabopaTtopHoe 3aHATHE
HEoOXOAMMO HAa4YMHATH C ONPOCA, KOTOPBIA Ul Tpynmbsl B 15 4elmoBek He NODKeH 3aHMMath Oombmie 15-20 muH. Bo Bpems ero
JOJDKHBI OBITH OIPOLICHBI BCE CTYAEHTBHI TIPYNIBI, MO3TOMY BOIPOCHI, HpeIJiaraeMble CTYJICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPErojaBaTeNb JOJDKEH O3HAKOMHTBH CTYICHTOB C
coliep)KaHUueM 3aHATHS, OOCYIUTh BOMPOCH XOJAa MPOBEACHHs OMBITOB. Ha 3TO Takke HE MOHKHO OBITH moTpadeHo Ooiee 15-20
MuH. OcTambHOE BpeMs 3aHATUS OTBOJMUTCS Ha BBIIOJNHEHHE M odopmieHHe paboThl. Ha KaxIoM 3aHATUH, MapaienbHO € 3TOH
paboToi, PEeKOMEHIYEeTCS BBINEIATH JUI CTYICHTOB BpeMs (BO BTOPOIl IOJOBMHE 3aHATHA) Ha 3aIUTy Ja0OpaTOpPHBIX pPaloT.
CTyneHTHl, NMPOIYCTHUBINHE 3aHATHE, WIM HE IOATOTOBHBIIMECS K HEMY, NPHUINAIIAIOTCS Ha KOHCYIBTAlMIO K MPEIoJaBaTelio.
JlabopaTopHOe 3aHATHE 3aKaHYMBACTCS [TOBEICHUEM HTOTOB: BEIBOIAMH II0 T€ME M BBICTABIECHHEM OLIEHOK.

3. cUCTEeMaTHYECKH 3aHUMAThCS CaMOCTOSATEIBHON paboTol, KOTOpas BKIIOYaeT B ceOsi M3ydEHHE MOMOJHUTEIBHOW MH(OpMAIHH,
MaTepralioB Y4eOHUKOB, pEIIeHHE 3aJad4, HaIMCaHUE JIOKIAIO0B, pedepaToB JUIA IMOMYYeHUS TIIYOOKHX JIOTIOJHHUTEIBHBIX 3HAHHM.
3ajaHus AT CAMOCTOSATETIFHOM PaOOTHI BRIIAIOTCSA MPENOIaBaTeIIEM.

4. mox pyKOBOJCTBOM IIpeHoAaBaTeNs 3aHUMATbCSl HAydHO-UCCIIENOBATENbCKOM paboToll, 4YTO mpexamonaraer BBICTYIUICHUS C
JIOKJIa/laM{ Ha Hay4HO-TIPaKTHYECKIX KOH(PEPEHIUX U MyOIMKALNIO TE3HCOB U CTaTeH 110 X PE3yIbTaTaM.

5. pH BO3HUKAIOMIMX 3aTPYJHEHHWAX IPH OCBOCHWH IUCIUIUIMHEI, U HEYCHEBAIONIMX CTYACHTOB M CTYICHTOB, HE IMOCEIIAOMINX
3aHATHUS, TPOBOJATCS EXKCHENENbHbIC KOHCYIBTAI[MM, Ha KOTOPbHIE NPUITIAIIAIOTCS HEYCICBAIONINE CTYAEHTBI, a TakKe CTYHEHTHI,
HCHBITHIBAIOLIHE TOTPEOHOCTD B TOMOIIH MPENOJABATENS [IPU N3YYCHUH JUCIUIIIIHHEL.

ITpn w3ydeHNM IWMCHMIUIMHBI CIEIyeT YCBOWTH CHCTEMY 3HAHHMH O 3aKOHAX W 3aKOHOMEPHOCTAX XUMHYECKOH TepMOIUHAMHUKH U
KUHETHKH, JIEKTPOXUMUH, CTPOCHHUHU BEIIECTBA, (PM3NYECKOH M KOJUIOMIHOW XMMHHU IUIS WCIIOJIB30BAHUS B IPOBEACHHH HAYYHBIX
UCCJIeIOBAHUI IO TeMaM B COOTBETCTBHHU C YTBEP KICHHBIMU METOAUKAMH.

INPAJIOXKEHHUSA




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



