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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. ¢.-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 17.04.2025 r., nporokon Ne 14.

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

(opMHpOBaHHE TEOPETHUYECKNX 3HAHHM II0 OCHOBHBIM 3aKOHaM (HM3WYECKOH M KOJJIOMTHONW XHMHHM, MPAKTHISCKHX
HABBIKOB paboTHl ¢ MpuOOpaMu MO MCCIAEJOBAHUIO (PU3HKO-XUMHUECKUX MPOLIECCOB U OMPEAETICHUIO (PU3UKO-XUMHUECKUX
[apaMeTpoB Ul MOCIEAYIOIIETO NPHUMEHEHHsI NpU pa3pab0TKe pa3NIMYHBIX TEXHOJOTHMH C MX UYPEe3BBIYAHHO CIIOXKHBIMU
(U3UKO-XMMUYECKUMH TIPOIIECCAMH.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1

TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4al0LIerocs:

2.1.1

MaremMatuka ¢ OCHOBaMH MOICINPOBaHUA B HpO(bCCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH

2.1.2

Heopranunueckas xumus

2.1.3

OpFaHI/I‘IeCKaH XHUMUA

2.14

OcHOBBI IPOECCHOHANBHOM AEATENEHOCTH

2.2

JMCHUIINHBI U PAKTUKH, IS KOTOPBIX OCBOEHHE JAHHOMH JUCHUILINHBI (MO1YJs) HEO0OX0AMMO KaK
npeauecTpyoIee:

221

OCHOBBI HYTPHITHOJIOTHH

222

Pacrurensaoe CBIPBE B TEXHOJIOTUU ITPOAYKTOB IMUTAHUA

223

Okornorus (IPOMBIIITICHHAS)

224

HI/IHIGBI)IG ,Z[06aBKI/I 1 TEXHOJOTUYCCKHUE BCTIOMOTATCIIBHBIC CPEACTBA

225

PCOMCTpI/ISI MUIICBOTO ChIPbA U IIPOAYKTOB

3. KOMIIETEHIINHX OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJINHBI

(MOJY.JIST)

OIIK-2. CriocobeH npuMeHsITh OCHOBHBIE 3aKOHBI U METO/IbI HCCIEA0BAHUM €CTECTBEHHBIX HAYK Ul PeIIeHHs 3a1a4
PO eCCHOHATBHON JeITEIbEHOCTH

OIIK-2.1
TUIIOBBIX

JIeMOHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMaTHYCCKUX M €CTECTBEHHBIX HaYK, HEOOXOIUMBIX ISl PELICHHS
3a7a4 MpoheCCHOHANBEHON IESITeTbHOCTH

OIIK-2.2

I/ICHOHLSYCT 3HaHUSA OCHOBHBIX 3aKOHOB MATCMATHYCCKHUX U €CTCCTBCHHBIX HAYK UISA PCIICHUSA CTAHAAPTHBIX 3aaa4

TEXHOJIOTUHU MPOAYKTOB MUTAHUSA U3 PACTUTECIIBHOT'O ChIPbA

OIIK-2.3

BnaneeT HaBbIKaMH1 TEOPETUYCCKOI'0 U SIKCIICPUMEHTAIILHOTO UCCIICAOBAHU 00BEKTOB HpO(i)eCCHOHaHbHOfI JCATCIIBHOCTH

B pe3yabTaTe 0cBOeHHS THCHHILITHHBI 00yYAIONINTiCS TOKEH

31

3HaTh:

3.1.1

- (hyH/IaMEHTaIbHBIC 3aKOHBI: XUMUYECKON TePMOJMHAMUKH, XMMHYECKOTO U (pa30BOro paBHOBeCHS, (ha30BbIX
MpeBpaIlEeHnH, SIEKTPOXUMUH, XUMUYECKON KMHETUKH U KaTalln3a;

3.1.2

- OCHOBHBIC 3aKOHOMCPHOCTH a;[copﬁupm, MMOBCPXHOCTHBIX HBHCHHﬁ; SJICKTPOKUHECTUYICCKUX U MOJICKYJISIPHO-
KHHCTHYCCKHX S[BJ'[CHI/II\/'Ig

3.13

- ONITUYECKUX SBJICHUH B PACTBOPAX M AUCIIEPCHBIX CHCTEMaX; CTPYKTYpPOOOpa30BaHHe B IUCIEPCHBIX CHCTEMAX,
OCHOBOTIOJIATAIOIMINE (PU3MKO-XIMHUIECKIE CBOHCTBA BEICOKOMOJICKYISIPHBIX COCIMHEHUH U paCTBOPOB ITOBEPXHOCTHO-
AKTUBHBIX BEIIECTB;

3.14

- BEJIMYMHBI XapaKTEPH3YIOIIHNE: SHEPTeTHUECKUH OaTaHC CHCTEMBI, BO3MOXKHOCTD OCYIIIECTBIICHHS IIPOLiecca, PaBHOBECHE
1 (a3oBbIe EPEXOAbI, CKOPOCTh PEAKIINH, aACOPOLIHIO, YICKTPOIPOBOTHOCTD, ANEKTPOAHBIC TOTCHIIUAIBI 1
AIIEKTPOABIIKYIIUE CHIIBI, YCTOHYUBOCTD JIUCIIEPCHBIX CHCTEM, CTPYKTYpOOOpa30BaHUE, KHHETUKY HaOyXaHHs TI0JIMMEPOB
1 pa3pymeHns JUCIEPCHOCTH CHCTEM;

- IOHATHSA: TUIOJIEHBIA MOMEHT MOJIEKYI, pepaKius, HOIIpH3aIlis, IIOTCHIHAN TEPMOJHHAMHICCKHHN, JIEKTPOIHBIN,
JJIEKTPOKUHETUYECKUN, KOHCTAHTa PaBHOBECHS, KOHCTAHTA CKOPOCTU PEaKIMH, IIEPErOHKA, SKCTPAKLMS, ONaIeCLCHIMS,
CTabUIM3aIHsL AUCTIEPCHBIX CUCTEM, CTPYKTYpOoOOpa30BaHKeE B AUCTIEPCHBIX CHCTEMAX.

3.2

YMmernb:

3.2.1

- paccuMTaTh HEPTeTHUECKUIl OanaHC CHCTEMBI;
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- OMPEACIIUTD MapaMETPbl BO3MOKHOI'O OCYIICCTBJICHUA ITPOLIECCa,

323

- OONPEACIUTb KHHETUICCKUE COCTABJIAIOIIUE ITPOIICCCA;

324

- BBIIIOJIHUTBH NMPECABAPUTCIIbHBIC PACYCTBI IJI OIIPCACICHUA KPUTCPHUECB KOHTPOJIA 3a Q)HSHKO-XPIMHLIGCKI/IMI/I npoucccamMu,

325

- HCHUTb ONPUHIUIBI HPUMEHUMOCTHU UCIOJIb3YEMbIX UM B na6opaTopI/m MCETOI0B (bI/I3I/IKO-XI/IMI/I‘leCKOFO aHalim3a,

3.2.6

- IPUMEHSTh METOJIMKY pacueTa U 3KCIIEPUMEHTATEHOTO OTIPEENICHHs TEIIOTHI PACTBOPEHUS COJICH B BOJIE, SHEPTUH
AKTHBALINH, SIEKTPOABIKYIINX CUII, (a30BBIX AUATPAMM OJIHO-, IBYX-, TPEXKOMIIOHEHTHBIX CUCTEM, Pa3MEPOB YaCTHII
JMCIIEPCHBIX CUCTEM, TIOpOTa KOATYJISAINH KPUTHIECKOI KOHLICHTPAIMY, KOHCTaHTBI CKopocTy Habyxanus BMC,
MouekyasipHoit maccsl BMC.

33

HNmeTh HABBIKM ¥ (MJIH) ONBIT JESITEIbHOCTH:




33.1

- BJIaJICHUs] COBPEMEHHOM XUMHUUYECKON TEPMUHOJIOIUEH,
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- 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. [Ipenmer u 3HaUeHHE PU3NUECKOIH 2 10 OIIK-2.1 JIT.1JI11.2 0 0 TectupoBanue
XUMHU. XUMHUYECKasi TEPMOINHAMHKA. OIIK-2.2 JI1.3J12.1
ITepBoe Havano tepmoauHamuku. /Cp/ OIIK-2.3
Tema 2. Tepmoxumusi. 3akoH 2 2 OIIK-2.1 JIT.1JI1.2 0 0 YueOHas
I'ecca. /Jlex/ OIIK-2.2 JI1.3J12.1 JIFICKYCCHS
OIIK-2.3
Tema 2. Tepmoxumus. 3akoH 2 4 OIIK-2.1 JI.1J11.2 2 0 PaGora B
I'ecca. OIIK-2.2 JI1.3J12.1 MaJIbIX TpyImax
OIIK-2.3
Tema 2. Tepmoxumusl. 3aKkoH 2 9 OIIK-2.1 JI1.1J11.2 0 0 TecrupoBanue
Iecca. OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3.Bropoe Hayajyo 2 2 OIIK-2.1 JIT.1JI1.2 0 0 [Ipobnemuas
TEPMOJUHAMUKH. OIIK-2.2 JI1.3J12.1 JICKITAS
OHTpOmnHA. CBoOojHas sHEprus OIIK-2.3
HanpanJe-
HHE XUMHUYIECKOH peaKITiH.
/JTex/
Tema 3.Btopoe Ha4ajo 2 4 OIIK-2.1 J1.1J11.2 0 0 TecrupoBanue
TEPMOIMHAMUKH. OIIK-2.2 JI1.3J12.1
OHTponHA. CBoOosHas YHEPTUS U OIIK-2.3
HarpasJe-
HUE XUMUYECKON PEeaKlHH.
/Cp/
Pazgen 2. Xumunueckasi KHHETHKA
Tema 1. OCHOBHBIEC TOHITHS XUMHYECKOH 2 4 OIIK-2.1 JIT.1JI1.2 0 0 TectupoBanue
kuHeTuku. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. Xumndeckue u Gpa3oBbie 2 2 OIIK-2.1 J1.1J11.2 0 0 TecrupoBanue
paBHoBecus. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tewma 3. Karamns. /Cp/ 2 2 OIIK-2.1 JI1.1J11.2 0 0 TectupoBanne
OIIK-2.2 JI1.3712.1
OIIK-2.3
Paznea 3. PacTBopbl
Tema 1.PactBopsl. 3MeHeHMe naBieHus 2 10 OIIK-2.1 JIT.1JI1.2 0 0 TectupoBanue
HACBIILEHHOT'O 11apa HaJl PaCTBOPOM. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Tema 2. Ocmoc. OcmoTtryeckoe 2 10 OIIK-2.1 JIT.1JI1.2 0 0 TectupoBanue
JlaBJICHHE. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Tema 3. [lonsitue  pH. Bydepusie 2 4 OIIK-2.1 JIT.1JI1.2 0 0 Pabota B MitbIx
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.3J12.1 rpymnmnax
OIIK-2.3
/J1a6/
Tema 3. [lonsiTue  pH. Bydepusie 2 10 OIIK-2.1 JI.1J11.2 0 0 TectupoBanue
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 4. DinekTpoxummus
Tema 1. DneKTPONIUTEL. 2 10 OIIK-2.1 J1.1J11.2 0 0 TecrupoBanue
DeKkTpuyecKas OIIK-2.2 JI1.3J12.1
[IPOBOJIUMOCTb PACTBOPOB. OIIK-2.3




Tema 2. DNeKTpOXUMHUYECKUE TPOLECCHI. 10 OIIK-2.1 J1.1J11.2 TecrtupoBanue
l'anbpBaHUYECKHUE IIEMEHTHI. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Pazgen S. IloBepxHOCTHBIC SIBJICHHSA
Tema 1. IIoBEpXHOCTHBIE SIBIECHUS Ha 2 OIIK-2.1 JI1.1J11.2 TecrtupoBanue
rpaHuue pasgena  ¢as. OIIK-2.2 JI1.3J12.1
/Cp/ OIIK-2.3
Tema 2. IIoBEpXHOCTHOE HATSKEHUE. 10 OIIK-2.1 JI1.1J11.2 TectupoBanue
/Cp/ OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 3. AncopOrus Ha rpaHUIE TBEPAOE TE 10 OIIK-2.1 JIT.1JI1.2 TectupoBanue
JI0-pacTBOp. OIIK-2.2 JI1.3J12.1
/Cp/ OIIK-2.3
Pazgen 6. Odmue cBoiicTBa JMCIIEPCHBIX
cucTeM
Tema 1. Konnouaasie 2 OIIK-2.1 JI1.1 J11.2 VYyeOHas
cucteMsl. /JIex/ OIlK-2.2 JI1.3J12.1 JIFICKYCCHS
OIIK-2.3
Tema 1. Komongasie 4 OIIK-2.1 JIT.1JI11.2 Pabora B
cucremsl. /J1ab/ OIIK-2.2 JI1.3J12.1 MAJIBIX TPYIIIax
OIIK-2.3
Tema 1. Komtougasie 10 OIIK-2.1 JI1.1J11.2 TecrupoBanue
cucremsl. /Cp/ OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 2. YcroitunBoCTh JTUO(PHUITBHBIX 20 OIIK-2.1 JIT.1JI1.2 TectupoBanue
M0 (HOOHBIX KOJIJIOUIOB. OIIK-2.2 JI1.3712.1
OIIK-2.3
/Cp/
Pasnen 7. BoicokoMoJieKyJIsIpHbIE
COeAMHEHMS U UX PACTBOPbI
Tema 1. PacTBOopsl ~ BBICOKOMOJICKYJISIPHBIX 20 OIIK-2.1 JI1.1 JI1.2 TectupoBanue
COETMHEHMH. OIIK-2.2 JI1.3J12.1
OIIK-2.3
/Cp/
Paznen 8. Kourpoanb
/Ox3ameH/ 9 OIlK-2.1 JI.1J11.2 TectupoBanue,
OIIK-2.2 JI1.3J12.1 MUCbMEHHbBIE
OIIK-2.3 paboTHL,
3alUTa
OTYETOB 110
nabopaTopHOH
pabore,
9K3aMeH.
5. ®OH/JI OHEHOYHBIX CPEJICTB
5.1. IlpumepHbIii NepeyeHb BONPOCOB 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, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Konnu-Bo

JI1.1 |bonpapesa JI. IL. ®dusndeckas U KOJUIOUIHAS XHUMUS: yaeOHoe mocobue Boponex: OnexTpoH
BI'YUT, 2019 HBIA
pecypce
JI1.2 | demuna O. B., ®dusryeckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Kpacnospck: DNEeKTpOoH
I'onosnesa U. 1. Kpacl’'AY, 2018 HBIH
pecypce
JI1.3 | Hurmatymnun H. T dusnueckas U KOJUTOMIHAS XUMHUS: yaeOHOe mocooue Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBINA
pecype
6.1.2. JlonoHUTE/IbLHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI2.1 [Sromuu b. A., XXykoB | Arpoxumus: yaeOHUK Cankr-IlerepOypr: | DmexTpoH
10. I1., Ko63apenko B. Jlans, 2023 HBIH
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 | DnekTpoHHas OMONIMOTEUHAS CHCTEMa HU3aTeNbCTBa «JIaHby. [ToTHOTEKCTOBAs IJIEKTPOHHAs OHOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYESHHBIH TOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akameMny HeOTpaHHYEHHOMY
KOJIMUECTBY HOJIb30BaTeNeH U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI K cetu MuTepHert.http://e.lanbook.com

6.3.2.2 | DnexktpoHHbIH nepuoaudeckuii cipaBodHuK «Crucrema [APAHT». [TomHOTEKCTOBBIH, 00HOBIsIEMBI. JloCTym 1O
JIOKaJIbHOM CETH aKaJeMUU

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug pa6ot Haznauenue OCHAIIEHHOCTb

IIxa¢ co coenuanu3UPOBAHHBIM WHBEHTapeM (IPOOHPKH, KOJIOHI,
MUINETKU, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHUYecKue peakTuBbl) (1
mrt.), mKka¢p BEITSDKHOHM (1 mmT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
ocHoBanmit» (1 mT.), Tabmmma  «Ilepmommveckas  cucrema
MenneneeBa» (1 mT.), gocka kiaccHast (1 mrT.), cToibel 1abOpaTOpHBIE
(5 wt.), Tabypetku (14 mt.), pakosuna (1 wr.), cryn n/m (1 mmr.)

431 JIab Y4eOHast aynuTopus

CToNBI, CTymbsi YdCHHYECKHE, IEMOHCTPAIIOHHOE 00OopyIoBaHHE
(mpoextop ACER (1 mT.), mudposas uHTEpakTHBHAs gocka (1 mT.),
nepcoHanbHblii  kommeiorep ACER (1 mrt.) u y4eOHO-HarsaHbIE
nocoous

322 Jlex YuebHast aynuTOpus

KoMmmprotepHass TEXHHKa C BO3MOXKHOCTBIO ITOJKIIFOYCHHUS K CETH
"NuTepuer” u  obecrieueHMEM  JOCTyma B 3JIEKTPOHHYIO
ITomemmenue aus nH(pOPMAIMOHHO-00pa30BaTeNbHYI0 cpefy opraHusanuu(l9 mr.),
CaMOCTOSATEIbHOM paboThl | CTONBI (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIA (3 IUT.), CTYIbs
yaenndeckne (34 mr.), crymes 1w/m (18 mr.), cremmaxu ¢
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)

123 CP

8. METOAMYECKUE YKA3ZAHUSI JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOIY.JIST)

Meroauka u3ydeHHs Kypca IpeaycMaTpHBaeT HapsAy C JEKIUAMH U 1a0OpaTOPHBIMHU 3aHATHAMH, OPraHH3ALUI0 CAMOCTOSATEIbHON
paboOThl  CTYICHTOB, MPOBEICHHE KOHCYIbTAllMi, PYKOBOJCTBO JOKJIAJaMH CTYACHTOB, OCYIICCTBICHHE TEKYIIETO0 U
MPOMEXYTOYHOTO (POPM KOHTPOJIS.

Cucrema 3HaHMH 1O JUCHMIUIMHE (HOPMHPYETCS B XOJAE AyAUTOPHBIX M BHEAYAUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATHH. Mcmoms3ys
JEKIMOHHBIM MaTepual, y4eOHHKH M ydeOHble TOCOOUS, MJONOJHUTENBHYIO JIUTEpaTypy, HpPOSBISAS TBOPUECKHHA MOIXOM,
00yJAIOIUICS TOTOBUTCS K 3aHITHAM, PACCMATpPHBas MX KaK IOMOJIHEHHWE, YIIyOJIeHHe, CHUCTEMAaTH3alldi0 CBOMX TEOPETUYCCKUX
3HAHWMN.

I[JI}I OCBOCHUS OUCLIUITJINHBI CTyIIeHTaMI/I HSO6XOHI/IMOI

1. mocemaTe JEKIMH, HA KOTOPBIX B CKATOM M CHUCTEMHOM BHJI€ M3JIATalOTCS OCHOBBI JUCIMILIMHBL: JAKOTCS ONPEICIICHUS MTOHATHIA,
TepMI/IHOB, KOTOpLIe JOJDKHBI 3HATh CTyI[eHTLI; paCKpLIBaIOTC?[ KOHI_ICHTyaJ'IBHI)Ie OCHOBBI npenMeTa KakK OL[HOfI n3 Ba)KHef/‘IH_II/IX
(yHOAMEHTAIPHBIX ECTECTBEHHBIX HAyK, M3yJalOmMX OHOMOJIHMMEpHI, HMX CBOMCTBA M TIPOIECCH MPEBPAICHUS BEIIECTB,
COIIPOBOKAAIOIINECS U3MEHEHUEM COCTaBa U CTPYKTYPBI.

CTyleHTy Ba)KHO MOHSITH, YTO JISKIMS €CTh CBOeoOpa3Has TBOpueckas (opMa caMOCTOATeNbHOW paboThl. Hamo mbiTaThes craTh
AKTHUBHBIM COy‘IaCTHI/IKOM JICKIINH. IIyMaTL, CpaBHI/IBaTB N3BCCTHOC C BHOBBH HOJIy‘IaeMI)IMI/I 3HAHUSIMU, BOf/iTPI B HOI'HKy HN3JI0KCHHUSA
MaTepuala JEKTOpOM, CIEIUTh 332 XOLOM €ro MBICIEH, 32 €ro apryMeHranuei. Bo Bpems nekuuu MOXHO 3aJaTh JIEKTOPY BOIIPOC,
JKeJIaTeIbHO B MUChbMEHHON (DopMe, 4TOOBI HE MelIaTh W HE HApyIIaTh JOTHKH MPOBEIACHUS JeKuuu. Kakmaas JIeKus A0/KHA ObITh
JIOTUYCCKHU U BHyTpeHHe 3aBepIHeHHLIM 3TAaIllOM H3JI0KCHUA MaTepHana Kypca. HOpSIZ[OK HN3JIOKCHUS U O6’BCM nu3jlara€Moro Ha




Ka)XKI0#l JeKIuu MaTepHana ompesensercs «Yd4eOHOH mporpaMMoil IO JHCIUIUIMHE» U MPEAyCMOTPEHHBIM B HEW 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 aJITOpPUTMYy WIM IUIaHy. B mporecce JieKnMH HEOOXOAMMO aKIEHTHPOBATH BHIMAaHHE
CTyAE€HTOB Ha XMMHUYECKHE 3aKOHOMEPHOCTH, MPOBOAUTH CBA3b C MPEIBIIYIUM H MOCIEIYIOIIUM MaTepHaaoM. BaxkHo 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
HEoOXOJMMO IUIAaHMPOBaTh TakK, 4YTOOBI TeMa JICKIMM INpEIlIecTBOBala JaHHOW Teme JsabopaTopHoro 3aHsTus. Ha mnepsBom
71a00paTOPHOM 3aHATHH CTYACHTHI, KpOME HWHCTPYKTaKa IO TEXHHWKE Oe30MaCHOCTH, MOJDKHBI OBITh HPEIYyNpeXICHH 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 HEOOXOAMMBIE MaTepualsl, PeakTuBbl, oOopyaoBaHue). JlabopaTtopHoe 3aHsATHE
HEeoOXO0JMMO HauyMHATh C OIPOCa, KOTOPHIH Ul Ipynmsl B 15 denoBek He NODKEH 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, OOCYAMTH 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
JOKJIaJJaM{ Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U ITyOIUKAIHIO TE3UCOB M CTATeH 110 MX Pe3ylIbTaTaM.

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 3HAaHMH O 3aKOHAX M 3aKOHOMEPHOCTSX XHMHYECKON TepMOIUHAMHUKH U
KUHETHKH, D3JEKTPOXHMUH, CTPOCHUHM BEIECTBA, KOJUIOMJHOM XUMMH M XUMHU BBICOKOMOJEKYISIPHBIX COEIUHEHUH Ui
WCITOJIb30BAaHMS B ITPOBEJCHIH HAYIHBIX MCCIICTOBAHUH 110 TEMaM B COOTBETCTBHH C YTBEP KICHHBIMHA METOANKAMH.

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



