MHHHUCTEPCTBO CEJIbCKOI'O XO3SIIICTBA POCCUIICKOMN ®EJAEPAIINNA
(benepanrbHOE TOCyIapCTBEHHOE OIOMKETHOE 00pa30BaTENbHOE YUPEKICHHE

BBICIIICTO 06pa30BaHI/ISI
«IOKHO-YPAJILCKHUIA IT'OCYIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET»

HHCTUTYT ATPOSKOJIOTUH — puman ®PTEOY BO I0OKHO-YPAJILCKUN I'AY

YTBEPXJAIO
WHucTHTyTa arposKoIoruu

E.A. Munaes

\\J
«20» mas 2024 t.

Kadenpa arpoTexHoIOruil ¥ 5KOJIOTUH

Pabouas mporpaMma JuCHUIIIAHEL

51.0.36 XUMUSA ®U3NYECKASA U KOJJIONAHAA

Hamnpasnesue noaroroeku 35.03.03 Arpoxumus ¥ arpornoYsoBeJeHue
HamnpasneHHOCTE ATrp0o3K0JIOTHS
YpoBeHb BHICIIET0 00pa3oBaHus — DaKajgaBpHaT
Kpanmu¢pwuxarmus — 6akaaasp

®opma 00yyeHus: — O9Has

Mmuacckoe
2024



Paboyas mporpamMma TUCHUIUIMHEL «XuMHs GH3pdecKas M KOJUIOHIAHAS» COCTaBlIeHa B COOTBET-
cTBHH ¢ TpeboBanuamu PeNepaT-HOro rocyJapcTBEHHOr0 06pa3oBaTeIbHOTO CTaHAapTa BBICIIEro obpa-
30BaHHUS, yTBepxkIAeHHOro Ilpukasom MuHmcTepcTBa OoOpasoBaHMs M Hayku Poccuiickolt ®enepauuu
Ne 702 ot 26.07.2017 r. Pabouas mporpamMma mnpenHa3HadeHa Ui MOATOTOBKH Oaxalaspa II0 Hampasiie-
a0 35.03.03 ArpoxumMusi ¥ arporno4YBoBeieHHe, HallPaBJICHHOCTE — ArPO3KOJIOTHS.

Hacrosimas pabodas mporpamMma AUCHUILIHHBL COCTAaBIEHA B PaMKaX OCHOBHOM mpodeccroHalb-
HoOM ob6pasosarensHoi mporpammsl (OIIOIT) u yunTHIBaeT 0COOEHHOCTH OOYYEHHUS MPH WHKITIO3MBHOM
00pa30BaHUM JIMI] C OTPAHHYEHHBIMY BO3MOXHOCTAMY 340poBbs (OB3) 1 HHBaIMIO0B.

CocraBuTens — KaHIUIaT OHONIOTHIeckrX Hayk, Kanranos A. A.

Pabouas ImporpaMma JuCHUuIJIMHbBL 06CY)KlIeHa Ha 3aCCIaHuu Ka(l)eﬂpbl al"pOTeXHOJ'IOI‘I/Iﬁ H 3KO-
JIOTHH

«15» mast 2024 . (mpoToko:n Ne §).

W. 0. 3aB. kadempoil arpOTEXHOIOTHH U SKOJIOTHU Y.
KaHIUIaT OMOJIOTMYECKUX HAYK &”%ngﬁ H. B. Kupeesa

PaGoyas mporpaMma JUCHHUIUTMHBEI OZOOpeHa ydeOHO-MeTomudecKod Komuccued HMHceTuryTa
arpo3KOJIOTHH

«17» masg 2024 . (mpotokoa Ne 4)

[Ipencenarens  y4eOHO-METOIHYECKON

KOMHCCHU VHCTUTYTa arpo3KOJIOTHH E. A. MuHaeB

U. B. lllarposa




COJIEPXAHUE

1  IInanupyemble pe3ynbTaThl OOy4YEHHS MO JUCUUIUIMHE,  COOTHECEHHBIE C IUIAHUPYEMBIMU

pe3yabTaTaMu OCBOCHUS OTTONL.........coiiiiiiiiiiiiiiiie ettt ettt e et 4
1.1.  1leab ¥ 3a0a9M JUCITHTIIIHBL. .......uuvvvrereeeeeeeeenrrsreeeeeeeasaenssssesssesessassesssssssessssssssssssssesssessesssssssssssens 4
1.2.  KoMneTeHIIUU U UHAUKATOPBI MX JTOCTHHKECHII ...couvirrrurieiiieeeiieeniteesieeesieeesseeesseessaseesnaneesnaneens 4

2 Mecto quctiIuHbL B CTPYKTYPE OITOIL...cooiiiiiiiiiiiiieee et 4

3 OO0BEM TUCIUTUIMHBI U BUIBI YICOHOM PADOTBL.....veeeieeieieiieeiieniieeteesiteeteesieeeseesateenseesssesseesnsesnseennns 5
3.1 Pacnpenenenue o0beMa JUCITUTIITMHBI 10 BUIAM YUICOHON PAOOTBI ....vvveeeveeeiieeeereeeereeeireeeenenns 5
3.2 PacnpenencHue y4eOHOTO BPEMEHH TIO PABJICTIAM H TEMAM...c.uvvreeurreeenrreennrreenseeessseessssesessseesnseeens 5

4  CTpyKTypa U cOiepKaHHe TUCIUTUINHBI, BKITIOYAOIIEE MPAKTHYECKYIO TIOJTOTOBKY ....vveeuveenreaneennne 5
4.1  COHIEPKAHUE TUCIIUTIITHBL. ... ..veeeeruurreeeenurreeesssusteeeesuseeessnssseeesassseesssssseeessnssseesssnssseesssssseeessnsseessns 6
4.2 CONEPHKAHUE JICKIIHM ...eeeurereureeriutieaietesaiteeeatteessuteessteessteesasteesaseeessseeasssaeensseeessseesnsseessseesnseessees 8
4.3  ConmepKaHHUE TAOOPATOPHBIX BAHITHI] .....eevuvierreerureeiteesteeseesteesseesseesseesasessseesnseesseesssessseessessseenns 9
4.4 ConepkKaHUE TPAKTUUECKHIX BAHITHI ......veiiiriiiiiieeniieeniteeniteesieeesiteeesiteeesiteeesateessnaeesbteesneeesanees 9
4.5  Bujsl U cOaepKaHUE CAMOCTOATEIHHOU PAOOTHI OO YUAROIITHXCSI . .vvevvenreeereenveesareenseesnreeseesneens 10

4.5.1  Buapl caMOCTOSITETEHON PAOOTHI OOYTAFOIIIIXCS ...evvveenereenreeureenseenaeeeseesnseeseesssesnseessseenseesssesnses 10

4.5.2  ConepxaHue CaMOCTOATECITBHON PAOOTHI OO YUAROIIIHIXCST «.vveenvvreenereeesereeesnreeesureesssseessseeesssnesssseeenes 10

5  YueOHO-MeTOAMUYECKOE 00ECIIEYeHHE CAaMOCTOSATENIbHOM paboThl 00yUJaromuxcsi Mo AUcuuIumHe .. 11
6  ®oHA OIECHOYHBIX CPEICTB Ul MPOBEICHHS IPOMEXKYTOUHOW aTTecTaluy OOYyJaloUIMXCS 10

JIACITHITIIIIEHC ......ceeeuuvvvveeeeeeeeeaeiusseseseseeeenaensssssseseeeesanssnsssssseseessmsessssssseseseessassssssssseseeesenessssssseseesemsasssssssesesens 11
7  OcHOBHas W JOTOJHUTENbHAS yueOHas TUTepaTypa, HE0OX0auMast JIJIs1 OCBOCHHS TUCIUIUIAHSI ..... 1 1
8  Pecypcel HHpOpPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW cetn «HTepHeT», HeoOXoaumble MJis
OCBOCHUS JIACIIHIIIITITHDL . .....eeetvuee ettt seeteneeseeteneeseetanaeseetaneseetenaseetannseesanssesenseesanssesannssesanessesennassesannns 12
9  Meroandeckue yka3aHus 1 00yHYarOMUXCS IO OCBOCHHIO TUCIIHIIITHHDI ......eeuveveenreeneeneeereenrenneenne 12

10 HudopmanroHHbIE TEXHOJIOTHH, UCIOJIB3YEMbIE MIPH OCYLIECTBICHUH 00pa30BaTEeIbHOTO Mpolecca
M0 JUCIUIUIMHE, BKIIOYAas MEPEYeHb MPOTPAMMHOTO oOecreueHus U  HH(POPMAIMOHHBIX CIPABOYHBIX

CHICTEM ...tteenitteeaiteeettee ettt e ettt e eabt e e sabe e e sab e e e st e e e st e e e st e e e st e e e abb e e e ab bt e eab et e eabe e e mb e e e abe e e bt e e eabbeeeabbeesabaeesabaeesaneeenanee 13
11 MarepuanbHo-TexHUYeCKast 6a3a, HeoOXoauMas JUisl OCYIIECTBICHUs 00pa3oBaTeIbHOTO Mpolecca
TIO JIVICIIHITIIIHIHIE ...eveeeeeeeeeeeeeeeeeeeeeeeeetaeeseeaaeeseeaanaeseeaanseeaanea e sannas e sannassesannnsesannnsesannnsesanneseseanaesesennannaes 13
[Tpunoxenne DOHJ OIEHOYHBIX CPEICTB Ul TEKYIIErO KOHTPOJII YCIEBAEMOCTH M MPOBEACHUS
MIPOMEKYTOUHON ATTECTAIIAU OOYUATOTITHIXCS 1. vvveeeuereeenrreeanereensseeesseeessseeessseeessseessssesssssesssssesssseeessseeessseeenns 15
JIACT PETUCTPALIAN UBMEHEHUM . .....eeiutieeeiiieeeiiieeriteestteeeitteesteeesiteeesabeeeaaeesabeesbbeesabbeesabteessbaeesabeeesaneeesaseeas 28



1

IInanupyemsie pe3yjbTaTbl 00y4eHHs 10 JUCHHUILINHE,

COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp no HanpasneHuto moArotoBk 35.03.03 ArpoxuMus u arpornoYBOBEACHUE TOKEH ObITh
MOATOTOBJICH K PCIICHHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbBHOCTU CJIICAYIOIINUX TUIIOB: MPOU3BOACTBCH-

HO-TEXHOJIOTMYECKOI.

Heab AucuunIMHb — cOPMUPOBATH y 00yUaIOMIMXCS 3HAHNS, YMEHUSI U HaBBIKM HEOOXOJJMMBbIE

IUISL IOCNIEAYIOIIEl OArOTOBKH OakaaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4
CEIbCKOXO035HCTBEHHOT0 MTPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTHh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOLIECCOB, MPOUCXOMAAIINX B IMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

— O3HAKOMMUTBCSA C anmaparypoi U MeTrojaMu (U3MYecKO-XUMUYECKOTO HCCIIETOBaHMS, UCIIONIb3Y-

€MBIX JJIsl aHAJIM3a TTOYB U Ka4eCTBa CEJIbCKOXO035HCTBEHHON MPOIYKLIUH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XUMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPBI UX JOCTHKEHM I

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATETLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHHUECM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Kon n HammMeHoBaHme ®opmupyembie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIIETCHIINI 3HAHUA YMEHHS HaBBIKU
OOyuaroruiicst  oypkeH | OOydaronwiicss  moibkeH | OOydaromuiicst  J10J1-
3HATD: YMETb: ’KEH BIIaIETh:
V- lomct OCHOBHBIC 3aKOHBI €CTe- | UCTIOJb30BaTh OCHOBHBIC | HABBIKAMH TIPOBEIICHUS

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX AUCLMILTUH
IJI PCIICHHUA CTAaH-
JTApTHBIX 3a7a4 B 00J1a-
CTH arpodKOJIOTHH, ar-
POXUMUU U arponoyBo-
BCACHUA C IPUMCHCHU-
eM uH(OpPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI

CTBEHHOHAYUYHBIX AMCIIH-
IJIMH, SBJICHUH W Mpo-
LIECCOB, B TOM 4YHUCIE
MPOLIeCChl  00pa30BaHUS
pacTBOpPOB, MX CBOMWCTBA
U OCOOCHHOCTH TIpOTe-
KalolMX B HUX PEaKLU;
ITOBEPXHOCTHBIE SIBJICHUS
U CBOMCTBa MOBEPXHOCT-
HBIX CJIOEB; YCIIOBHS CY-
IIECTBOBAHUS  JIUCIIEPC-
HBIX CHUCTEM M (DaKTOPOB,
BIIMAIOLNIMX HA YCTONYM-
BOCTb TaKHX CHCTEM —
(b1.0.36-3.1)

3aKOHBI M IIOHSATHS €CTe-
CTBEHHOHAYYHBIX JTUCIIU-
IVIMH B TpodeccroHab-
HOW JIEATENTLHOCTU C TIpH-
MCHEHHEM HMH(pOPMAIIMOH-

HO-KOMMYHUKAIIMOHHBIX
TCXHOJ'IOI"I/If/'I, OnpeaCiIAThL
CYIIIHOCTh (buzuKo-

XUMUYECKUX  IPOIIECCOB,
MIPOMCXOMASIINX B TIOYBE U
pacTeHuH; UCMOJIb30BATh
CBOMCTBa XAMHYECKHX
BEILIECTB B JIAOOpaTOpHOM
u MIPOU3BOJICTBEHHOM
npaktuke — (51.0.36-Y.1)

(U3NKO-XMMHYECKUX
METOJOB  HCCIEeA0Ba-
HUM NTOYB U CEIBCKOXO-
3IUCTBEHHOM TMPOAYK-
AU —

(b1.0.36-H.1)

2 Mecto nucuumianHbl B ctpykrype OITOII

JuctummHaa «XuMus (u3ndeckass U KOJUIOMIHAS» OTHOCUTCS K 00s3aTeNbHON 4acTH OCHOBHOM
npodecCuoHaIBHONU 00pa30BaTEIbHON MPOTPaMMEBI OaKaiaBpHuaTa.




3 O0béM IMCcUMIVIMHBI M BUABI Y4eOHO# padoThl

OO0BeM AUCHUINIMHEI cocTaBigeT 3 3adeTHbIX equHuIbl (3ET), 108 akagemuueckux daca (majee
yacoB). JlucuuiuiHa n3ydaercs:
— ouHas (opma 0OydeHus B 3 cemMecTpe.

3.1 Pacnpenesenne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yae6HO# paboThI KonnuectBo yacos

KonraktHas paborta (Bcero), 4

B TOM 4HcJje MPAKTH4YecKasi NOATOTOBKA

Jlexmuu (JI) 14
Jlaboparopusie 3ausTus (JI3) 28
[IpakTrueckue 3ansarus (113) -
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 66
KonTpoib -

HToro 108

3.2 Pacnpenesienne y4eGHOT0 BpeMeHH 10 pa3jieiaM U TeMam

B TOM YHUCIIC
KOHTAaKTHas pa60Ta é
No Bcero &
HaI/IMCHOBaHI/IC PasaciioB U TCM =
TEMBI JacoB CP o
JI JI3 113 S
=
1 2 3 4 5 6 7 8
Pasnen 1. dusuueckast XuMus
1.1. | BBenenue 11 1 4 — 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 6 - - - 6 X
1.3. | Xumuyeckasi TepMOJMHAMHUKA U TEPMOXUMUS 11 1 4 - 6 X
1.4. | XumMnueckas KHUHETHUKA U KaTaInu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOIUTOB M HEDJICKTPOJIUTOB 10 2 2 — 6 X
1.6. | DAEKTPOXUMHUUECKHE MPOLECCHI 10 2 2 — 6 X
Pasznen 2. Komnonguas xumust
2.1. | TloBepxHOCTHBIE SIBJICHH. AICOPOIIHS 12 2 4 — 6 X
Komnonguele cucTeMbl 1 METOALI IIOJIYUECHUS JINO-
2.2. 8 A v 9 1 2 - |6 x
(hOOHBIX KOJUTOMIOB
Y CTONYMBOCTE U KOATYJISIUSA JIMO(DOOHBIX KOJIJIOU-
2.3. Y b 9 1 2 - |6 x
JIOB
2.4. | MuKpOreTeporeHHble CUCTEMBI 7 1 - - 6 X
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX COSTMHEHNH
2.5. p yp a 11 1 41 - | 6] «x
(pactBoprl BMC)
KoHTpoas X X X X X X
HToro 108 14 28 66
4 CTpyKTypa H cofep:KaHue JUCHUIIMHBI, BKJIHYaIOIIee NPAKTHYECKYIO MOJATOTOBKY

[IpakTHyeckast MOATOTOBKA MPH peau3allyd y4eOHBIX MPEAMETOB, KypCOB, AMCUUIUIUH (MOIY-
Jeil) opraHu3yeTcsl MyTeM MpOBEACHHS MPAKTHUECKUX 3aHSITHM, MPAKTUKYMOB, JIaOOpaTOpPHBIX paboT U
MHBIX aHAJOTHYHBIX BUIOB Y4EOHOM NEATENbHOCTH, NPEAYCMATPUBAIOIINX YUaCTHE 00yJaroIuXcs B BbI-
MIOJIHEHUU OTJEJIbHBIX AJIEMEHTOB paboT, CBS3aHHBIX ¢ OyAylIel npodeccuoHaNbHOMN AeITeIbHOCTHIO.




HpaKTI/I‘ICCKaSI IIOATOTOBKA MOXKECT BKJIKOYATH B C€651 OTACIIBbHBIC 3aHATHUSA JICKIIUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady yueOHoH mHbOopMaIruu oOydarormmcs, HE0OOXO0IUMON TSI TOCIe-
JYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIiel mpoQecCunoHaIbHOM AesTeTbHOCTHIO.

PexomenayeMbIii 00beM MPaKTUUECKOW TOJATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIUILINH, PEATH3YIOIINX:

- yauBepcanbubie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccronansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xxkanue TUCHUIIMHBI

Pa3zgen 1. ®uznueckass XuMus
1.1 BBenenue

BosaukHOBeHHE (DM3MUECKON M KOJJIOMIHOW XMMHH KaK CaMOCTOSITENBbHBIX IJUCIHILIAH. M.
B. JIoMOHOCOB — OCHOBOMOJIOKHUK (U3MUECKOM XHMHHU. PONb OTEUECTBEHHBIX YYCHBIX B PA3BUTHH
¢duznveckoii u kowmonaHoN xumun. IIpeamer ¢puzndeckoit 1 KOTOUTHONW XUMUH. 3HaYCHHUE (PU3NIECKOI
Y KOJUTOUTHOM XUMHH B OMOJIOTHYECKON U CEIhCKOX035HCTBEHHON HayKaX.

1.2 ArperaTHble COCTOSIHHMS BellleCTBA

CocrosiHUS BelIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3ma. ['a3000pa3HOe COCTOSHUE.
3aKOHBI NACAJIbHBIX TI'da30B. YPaBHeHI/IG COCTOAHUA HACATIBHOI'O TIa3a, KHHCTHUCCKasd Teopm{ ra30B
PeannHEbIe Ta3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHA

Kiaccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTtemMa u BHEHIHSs cpeia. DHeprusi. Pabora
U TEIUIoTa Kak cnocoObl mepenaun sHeprun. DyHkums coctosHus. Ilapamerpsl cocrosHus. Peakuuu
oOpazoBanus. TermoBoit 3pPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca U CIIeCTBUS U3 HETO.
Bropoe Hauano tepmonuHamMuKu. TpeTbe Havano TepMoauHaMuku. CBOOOHAS SHEPTUS M HAIPABJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA M KATAJIN3

CKopoCTh XUMHYECKHX peakuuil. CpeiHsis U MIHOBEHHas CKOPOCTh XUMHYECKOW pEaKIIHH.
KoHcTaHTa CKOpOCTM XUMHMYECKOH peakiuuu. BiusHMe KOHLIEHTpalMM Ha CKOPOCTb pEakLuil.
Onpenenenre KOHCTAHT CKOPOCTEN peakuuii. BiausHue temnepaTypbl Ha CKOPOCTh PEAKIMK. Y paBHEHHUE
Appennyca. DHeprus akTuBanuu. Karanus u ero 3HaueHue B COBPEMEHHOM XMMHYECKON TEXHOJIOTUU U
ouonornueckux mpoueccax. Krmaccupukanus katanuTuyeckux mporeccoB. GepMeHTaTUBHBIN KaTallus,
ero OocoOEHHOCTM ¥ 3HaueHWe B OHOJOrMyeckux mporeccax. @DOTOXUMUYECKHE PEaKIHH.
@DOTOXMMUYECKHE, TEMHOBbIE M paJHallMOHHO-XUMHUYecKHe peakuuu. CKopocTh (POTOXUMUYECKUX
peakimii. CHHTE3 OpPraHMYECKOTO BEIIECTBA pPACTCHUSAMU IO JeicTBUEM XJopoduina Kak
ceHcuOunm3aropa. 3HadeHHe (oTocHHTE3a. XHUMHUYECKOe paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, YCTOWYMBOE, XMMHUYECKOE paBHOBECME M HW3MEHEHHE TEPMOAMHAMHUYECKUX (DYHKIIHA.
JlnHaMuYecKkuil XapakTep paBHOBeCHs. BiusHue BHEIIHUX YCIOBUM Ha paBHOBecue, npuHimmn Jle-
[arenbe. 3akoH AelcTByrONMX Macc. KOHCTaHTa XMMUYECKOIO PaBHOBECHS U CBS3b €€ C U3MEHEHHEM
CBOOOTHOM DHEPTHUH.

1.5 PacTBOpBI 3/71EKTPOTUTOB H HEJIEKTPOJINTOB

Paz6aBnennsie pacTBOpbl. KosmmuraTuBHBIE CBOWMCTBA pacTBOpoB. [lOHMWKEHHME JaBIEHUS
HACBHIIIEHHOTO Mapa pacTBOPUTENIS HAJ pacTBopoM. TemmepaTypa 3amMmep3aHus pa30aBIeHHBIX PacTBOPOB.
Kpuockommst. 3akonbl Paynsa. TemmepaTypa kumneHus pa30aBlI€HHBIX PacTBOPOB. DOYUIHOCKOIIHS.
Ocmoc. OcmoTruyeckoe jaaBieHHe pa30aBiIeHHBIX pacTBopoB. 3akoH Baut T'odda. buomormueckue
npoueccbl U ocMoc. Bo3HMKHOBEHHME HOHOB B pacTBopax. [lpomecchl conbBaTanuu (TUApaTaIyu).
Pa3zButue TeOpuM CHUIBHBIX AJIEKTPOIUTOB B paborax [lebas m Xrokkens. AKTUBHOCTh, KOI((PUIMEHT



aKTUBHOCTH, MOHHas cuja pacTBopa. Pa3BuTue MOHATUS KUCIOTHI M OcHOBaHus. Teopus bpeHcrena,
KHCJIOTHO-OCHOBHBIE Mapbl. Cuja KUCIOT U OCHOBaHMM. KonnuecTBeHHOE OINpeneneHne KUCIOTHOCTH
BoiHBIX pacTtBOopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menounsix pactBopoB. bydepnbie
CHUCTEMBI, X COCTaB M MexaHu3M jeiicTBusa. Pacuer pH OydepHbix cucrem. bydepHas eMKocTh, BIUsSHUC
Ha Hee pa3IMyHbIX (DaKTOPOB. DJIEKTPUUECKasi MPOBOAMMOCTb PACTBOPOB AIEKTPOIUTOB. IIpoBOmHUKH
MepBOTO M BTOpOro poja. IlpumeHeHne 3akoHa NEHWCTBYIOIMMX MAacC, K CIa0BIM 3JIEKTPOJIUTaM. 3aKOH
pa3baBnenns OctBanbna. IloABMKHOCTE HMOHOB. MeTOIBI M METOJUKU HCCIEAOBAaHHS (PU3UKO-
XUMHUYECKUX CBOWCTB pacTBOpoB. OmpeneneHrne CTENEHU W KOHCTAHTHI JUCCOLMAIUU  CIa0bIX
anekTpoanToB. KoHnykroMerpuueckoe TUTpoBaHue. [IpuMeHeHHe 3JIeKTpUUYECKOW MPOBOAUMOCTH IS
OIIpEEIIEHUS BIA)KHOCTH CEIbCKOXO035HCTBEHHBIX MPOAYKTOB, TMHAMUKHU COJIEBOTO peXUMa I10YB.

1.6 DJieKTpOXMMHUYECKHE MPOLECCHI

JIBOWHOM 3IEKTpUUECKUil CIIO M ero cTpoeHue. lanbpBaHmdeckue sneMeHTH. OOpaTtumbie U
HeoOpaTuMble 3JIeMEHTHl. YpaBHeHue Heprcra. Dnektpomanbie moteHnuansl u DJIC rampBaHHUYECKHX
aneMeHTOB. HopmanpHbl  (CTaHIApTHBIN) MOTEHUMAd. BoOJOpOIHBIM  AIEKTPOA. OneKTposl
WHIMKATOPHBIE (MI3MEPUTENBHBIE) U BCIIOMOTaTeNbHbIE (CpaBHEHHUS). MI3MepeHune aIeKTpOaABIKYIIUX CHJL.
[ToreHnmomeTpuyeckoe omnpeaesieHue HOHOB B pacTBopax. Juddysmonnsie noteHumansl. MeToabl
ycTpaHeHus: TudPy3uOHHBIX MOTEHIHANOB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbI U LEMH.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIM MMOTEHIIMA TIOYB; €ro u3mepeHue. IloreHnmoMeTpuieckuii MeTox
onpeneneHuss pH. CrexknsaHHBIA 53J€KTpoa ¢ BojgopoaHou ¢yHKumer. I[loTeHmmomeTpuueckoe
tutpoBanue. OrpenesnieHue OKUCIUTENbHO-BOCCTAHOBUTENBFHOTO TOTEHIHANa B  OHMOJOTMYECKUX
CUCTEMAX.

Paznen 2. Kosstonanas xumus
2.1 [loBepXHOCTHBIE SIBJIEHUSI. ATCOPOLMS

Nzotepmbl ancopOuuu. @usnydeckas 1 XuMU4eckas aacopOuus. AIcopOius Ha rpaHUIe TBEpAOe
Teno — ra3. Teopus ancopOunu, YpaBaenue Jlearmropa u @peitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJEKYJ Ha IOBEPXHOCTH ajcopbeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrus Ha TpaHMIe pas3zesna pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BemecTBa. OpueHTanus MOJIEKYJ B TOBEPXHOCTHOM ciioe. Y paBHeHue [ nooca.

2.2 Koston/iHbIe CHCTEMBbI 1 MeTObI NMOJTy4eHHUs1 JTMOPOOHBIX KOJITOH/I0B

OOmast xapakTepuCTUKa KOJJIOMIHBIX CHCTEM M UX POJb OMOJOTMYECKHX OOBEKTaX, IMOYBax.
Mertoabl nony4deHus: TM0(HOOHBIX KOJJIOUOB C IIOMOIIbIO KOHIGHCAIIUN, MEXaHUYECKOTO pa3apoOIeHUs,
AIIEKTPUYECKOTO PACHBUICHUS, YIBTPa3ByKa U MENTH3alUuH. MOJIEeKyIIpHO-KMHETHYECKHE, ONTHYECKNE U
AJIEKTPUUYECKUE CBOMCTBA JTHMO(OOHBIX KOToua0B. bpoyHoBckoe nBmkeHne. OCMOTHYECKOE JaBICHHE.
Cennmenranus. BsskocTs. O4mcTKa KOMJIOMAHBIX PACTBOPOB METOAAMH JHAIN3a, YIbTpauiIbTpanny,
AJIEKTPOAMAIN3a U AIEeKTpoyibTpaduiasTpanun. Ceeropaccesaue. Dddexr Tunaans u ypasaenue Pames.
MeToab! 1 METOIMKHU MCCIIECTOBAHUS (PU3UKO-XMMUYECKUX CBOHCTB KOJUIOMTHBIX CHCTEM.

2.3 YcToHYMBOCTD U KOAryJasinus JU0(poOHbIX KOJJIIOMI0B

Kunernueckas u arperatuBHas yctrorunBocTh. Koarymsamus. JleiicTBue anextponuToB. [IpaBuio
[lynpuna — lapau. CoBMecTHOE NEUCTBUE SJEKTPOJIMTOB IMpH Koaryisiiuu. Koarymsimuss u n3erTa-
noreHnuan. Teopus Koarynsiuuu osiekTponutaMu. KunHetmka koarynsuuu. CrapeHue 30J€d  H
MenTu3amnus. 3alUTHOE IeHCTBHE MOJIEKYJISIPHBIX aCOPOUPYIOIIUX CIIOEB.

2.4 MukporeTeporeHHbie CHCTeMbI
Cycnenzuu. Omynbeuu. O6patumocts pas. IMynbsraropsl. Ilensr. Aspo3omnu.
2.5 PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux pons B OMonorudeckux oobekrax, nmousax. Cormo-
cTaBjeHue JTMO(YOOHBIX KOLUTOUIOB U pacTBopoB BMC. DnekTpudeckue, MOJEKYIIPHO-KUHETHICCKUE U



ontudeckue cBoiictBa pactBopoB BMC. 3apsn yactuiel. M3osnekrpuueckas Touka. MemOpaHHOe pas-
HoBecue. Bsaskocth. OcmoTrueckoe napiienne. CBeTopaccessHue U noromieHue ceera. Habyxanwme u pac-
tBopenne BMC. Crenenp HaOyxaHHs U CKOpOcTh HaOyxaHus. @axkTopsl HaObyxanus. I'enu. Cryanu. [o-
JTYKOJIIOUbl. MeTO/Ibl M METOAUKH MCCIIEN0BAHUS (PU3NKO-XUMHUECKUX CBOMCTB BBICOKOMOJIEKYJISIPHBIX
COCIMHECHMUI.

4.2 ConepxaHue JeKIuii

No

Kpatkoe coaeprxanue JeKIIUU
JICKIIUH P Acp 1t

KommaectBo
4acoB
IIpaxTnueckas
TOATOTOBKA

BBenenue. Bo3zHukHOBeHHE (HU3UYECKON W KOJUIOMIHOW XMMHH KaK CaMOCTOSI-
TeNbHBIX NUCHUIUHH. [IpenMer ¢u3nueckoil u KOJUIOMAHOW XMMHU. 3HAYCHHE
(hU3UIECKON M KOJUTOMAHOW XUMHUU B OMOJIOTHYECKON M CEITbCKOXO3SIMCTBEHHOM
HayKax.

1. XuMuveckass TepMoAMHAMUKA U TepMoxuMmusi. Kiiaccuueckast U cratuctuue- | 2 +
ckas TepmoanHamuka. CUcTeMa M BHEWIHSS cpena. JHeprus. Paborta u temnora
Kak crocoObl nepenaun sHeprun. OyHknms cocrosiHus. [lapameTpsl coCcTOSHUSA.
Peakiiun oGpaszoBanus. TeroBod 3((eKkT XMMHUYECKOH peakuuu. DHTAIbIUS.
3akoH ['ecca u ciaeacTBUA U3 HETO.

Xumuyeckass KHHeTHKA U KaTaau3. CKOpocTh XUMHUECKUX peakiuil. CpenHss
U MTHOBEHHasi CKOPOCTh XMMHUYECKON peakiuu. KoHCTaHTa CKOpOCTH XMMHYE-
CKOH peakuuu. BnusHue KOHIEHTpaluu Ha CKOPOCTh peakuuil. OnpeneneHue
KOHCTaHT CKOpOCTE€H peakuuil. BiusHue temmepaTypbl Ha CKOPOCTh PEAKIMU.
VYpaBHenue Appenuyca. DHeprus akTuBauuu. Kataius u ero 3HaueHue B COBpPe-
MEHHOW XUMHUYECKON TEXHOJOTHH W Omojiormueckux mporeccax. Kiaccuduka-
U] KaTAIMTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0cOOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMYECKUX Mpolieccax. XUMHYECKOoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTUHHOE, yCTOHYMBOE, XMMUUECKOE PAaBHOBECHE U M3MEHEHHE
TepMoAMHAMUYECKUX QYyHKIHH. JInHaMudecKuil XapakTep paBHOBecHs. BiusHue
BHELIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-llaTense. 3akoH 1eHCTBYOIIMX
Macc.

PacTBOpBI 2JIEKTPOJIMTOB U HENIEKTPOJIUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTaTUBHBIE CBOMCTBa pacTBOpoB. [loHM)KeHHE NaBieHHs] HACBHIIIEHHOTO Mapa
pacTBOpUTENS HaJ pacTBOpoM. Temmeparypa 3aMmep3aHusi pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payns. Temneparypa kumneHus pa3z0aBiICHHBIX
pactBopoB. D0ymmockonusi. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHUE MOHOB B pactBopax. lIpomeccsl compBaTanuu (ruaparanuu). Pazsutue
TEOPHUH CHJIBHBIX JJIEKTPOJUTOB B paboTtax [ebas u XroKkkens. AKTUBHOCTh, KO-
3¢ GUIMEHT aKTUBHOCTH, HOHHAsI CHJIa PACTBOPA. DJIEKTPHUECKasi IPOBOJUMOCTb
pacTBOpoB 3eKTPoaUTOB. [IpoBogHMKYK mepBoro U BToporo poza. [Ipumenenue
3aKOHa I[eﬁCTBYIOHIHX Macc, K C.Ha6BIM SJICKTPOJIUTAM. MGTO,Z[BI U METOOUKU HC-
clieJoBaHMs PU3NKO-XUMUYECKUX CBOMCTB pacTBOPOB.

DJIEKTPOXMMHYeCKHe nmpouecchbl. /[BOMHON AJIEKTpUYECKUI CIION U €ro cTpoe-
Hue. ["anpbBannueckue 35eMeHThl. OOpaTuMbie 1 HEOOpPATUMBIC JIEMEHTHI. Y paB-
HeHue HepHcra. Onektponnblie noteHnuansl 1 DJ]C ralbBaHUUECKUX 3JIEMEHTOB.
4. HopMmanbnblii (cTangapTHBIN) nmoTeHIHAT. BOAOpOAHBINA 31EKTPOA. DIEKTPOAbI | 2 +
MHJVKAaTOpHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeNlbHbIE (CpaBHEHMSI). M3mepeHne
ANEKTPOABIKYIINX CHII. OIpenencHue OKUCINTENbHO-BOCCTAHOBUTEIBHOIO I10-
TEHIIMaja B OMOJIOTHYECKUX CUCTEMAX.

5. IloBepxHocTHBIE siBJIeHUsA. AncopOuusi. M3orepmel ancopbumu. @usnyeckas u | 2 +




XUMHYecKast aficopOmms. AIcopOIus Ha TpaHUIIE TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u Opeitnanmuxa. AncopOIus Ha TpaHUIIE TBEPIOE
TEJI0 — PacTBOp.

KosutonaHble cucTeMbl U MeTObI MOJy4YeHHUsI JU0O(OOHBIX KoJLIonaoB. O0-
rast XapaKTepI/ICTI/IKa KOJJIOUWJHBIX CUCTEM U UX pOJ'Ib 6I/IOJIOFI/I‘-I€CKI/IX OG’LGKT&X,
mo4Bax. MeTo el mosrydeHust JIMO(HOOHBIX KOJIJIOUIOB C TMTOMOIIBIO KOH/ICHCAIINH,
MEXaHHYECKOTO Pa3ApOOIEHUS, IEKTPHUUYECKOTO PACIBUICHUS, YIbTpa3ByKa W
nenTu3anuu. MoneKyIsIpHO-KUHETHUECKHUE, ONTHYECKUE U JICKTPHUECKUE CBOM-
cTBa MOGOOHBIX KOJUIOMAOB. bpoyHOBCcKoe nBrkKeHHE. OCMOTHYECKOE JaBiie-

6. 2 +
Hue. Cegumenranus. Bsaskocts. CBetopaccessHue. MeToasl 1 METOAMKHA HCCIIe-
NOBaHUS (PU3UKO-XUMUYECKUX CBONCTB KOJJIOUTHBIX CHCTEM. Y CTOHYUBOCTH U
KoaryJsauus JuogoOHbIX KOLIOWA0B. KruHeTnueckass M arperaTtuBHasi yCTOM-
yuBocTh. Koarymsauusa. [lelictBue snextponautos. Ilpasuno Ilyneua — IMapaw.
CoBMeCTHOE JEHWCTBUE AIEKTPOIUTOB MpU Koaryssuuu. Koarymsuus v n3erra-
noteHman. Teopus Koarynsiuu sekTpoautaMu. KuHeTnka Koarymsiiuu.
Muxporereporeinblie cucrembl. CycrieH3uu. OMmynbcuu. OO0patumocTh ¢as.
Owmynbratopsl. Ilensl. Aspo3zoinn.
PacTBOpbI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
7 xapaktepucTrka pactBopoB BMC u ux posib B OMOIOTHYECKUX OOBEKTaX, MOY- ’ +
) Bax. ComocraBnenue TuoGOoOHBIX KOJUIOMAOB U, pacTBopoB BMC. DiekTpude-
CKHE, MOJIEKYJSIPHO-KMHETUYECKHE W ONTHYECKHE cBOicTBa pactBopoB BMC.
3apsa yactuubl. M3o03mekTpudeckas Touka. MeToasl 1 METOIMKUA UCCIIEIOBAHUS
(U3UKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYIISIPHBIX COSTMHEHUH.
Hroro | 14 | 10%
4.3 Coaepxxanue JJaOOPATOPHBIX 3aHATHIH
Ne N 58|28
HaumenoBanue 1abopaTopHbBIX 3aHATHIA =3 =6
n/n EF| E&
Y
=
1 BBonHoe 3anstue. Texnuka 6e3omacHocTy. Perienne 3a1aq Ha arperaTible COCTOs- 4 +
HUS BEIIECTBA.
’ XuMuyeckas TepMoanHaMuKa. OmnpeneneHne TerioBoro 3gpdexra mporecca pac- 4 +
TBOPEHUSI COJIU.
3. Xumuueckass KuHeThka. @OTOMETpUUYECKOe N3YYEeHUE KNHETUKH XUMUYECKOW peak- 4 +
1017058
4. | Ionyuenue 6yepHBIX paCTBOPOB M M3YYCHHE UX CBOMCTB. 4 +
5 [ToBepxHOCTHBIE siBIeHUSA. McclienoBanue aacopouy MOBEPXHOCTHO-AaKTUBHOTO 4 N
" | BemectBa (ITAB) U3 pacTBOpa Ha MOBEPXHOCTH TBEPAOTO TENA.
6. | Komnougnsle pactBopsl. [lonydeHne v cBoiicTBa KOJUIOUIHBIX PACTBOPOB. 4 +
7 BBICOKOMOHeKy.HSIpHBI? coenvHeHus. M3ydeHue CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 +
KYJISIPHBIX COETMHEHMIA.
Hroro | 28 | 30%

4.4 Conep:kanue NPaKTUYECKHUX 3aHATHH

[IpakTHueckue 3aHATUS HE IPEIYCMOTPEHBI YUeOHBIM IIJIAHOM.




4.5 Buabl u comepkaHue CaMOCTOATEIbHOI Pa00ThI 00Yy4YAKIHUXCS

4.5.1 Buasl caMOCTOSTEIBHONU PabOThI 00yUarOIIHXCS

Buner caMocTosTenbHON paboThl 00yUYaIONIXCs

KomnuectBo yacos

[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE JIAOOPATOPHBIX paboT

28

CaMocTOoSTeIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

28

IToaroroBka K MPOMEXYTOYHOM aTTECTAUKI

10

Hroro

66

4.5.2 CopnepxaHue caMOCTOSATEIBbHOM pabOThI 00yUaIOIINXCS

HaunmenoBanue Tem 1 BOpocoB

Komanuectso
4acoB

Beenenne. M.B. JIOMOHOCOB — OCHOBOIOJIOKHHUK (PU3UUECKOM XUMHU. Poib
OTEYECTBCHHBIX YUCHBIX B PA3BUTHH (U3NYECKOHN U KOJIJIOUAHON XUMHUH.

6

AFpeI‘aTHBIG COCTOsAHHA BCUICCTBA. Kunernueckas TCOpHA Tra30B. PeanbHbie
Trasbl.

6

XuMunueckas TepMOJUHAMUKA U TEPMOXHUMHA. BTOopoe Havamo TepMoauHaMu-
ku. Tperbe Hauano TepMoanHaMUKH. CBOOO/IHAS SHEPTHsl U HANIPABIICHUE XU-
MHYECKHUX PEAKIUN.

XuMuyecKasi KHHETUKa U Katanu3. @otoxuMmudeckue peakuuu. oroxumuye-
CKHe, TEMHOBBIC U PaTUaIllMOHHO-XUMUYecKue peakiuu. CKopocTh POTOXUMU-
YyecKuX peakiuil. CUHTE3 OpraHM4eCKOro BEUeCTBA PACTEHUSIMHU MO 1CHCTBH-
eM xJopoduiia Kak ceHcuOmnusaTopa. 3HaueHue QorocuHTe3a. KoHcranTta
XUMHUYECKOTO PAaBHOBECHS M CBSI3b €€ C N3MEHEHHEM CBOOOTHON YHEPTHH.

PacTBOpBI 2JIEKTPOIUTOB U HEDJIEKTPOIUTOB. Pa3BUTHE MOHATUS KUCIOTHI U
ocHoBaHus. Teopusa bpeHcTena, KMCIOTHO-OCHOBHBIE Mapbl. Cuja KUCIOT U
ocHoBaHui. KonnuecTBeHHOE OIpeesieHne KUCIOTHOCTH BOJHBIX PacTBOPOB.
[Tonsitue pH u pK. Pacuer pH kucibix u menoyHsix pacTBopoB. bydepHbie
CUCTEMBI, UX COCTaB M MexaHu3M JeiictBus. Pacuer pH OydepHbIXx cucrem.
BbydepHas emkocTh, BIUMsSHHE HA HEE pa3IUYHBIX (PaKTOPOB. 3aKOH pazdamiie-
Hus OctBanbaa. [logBukHOCTE MOHOB. OmpenesieHue CTEEHH M KOHCTaHTHI
JIUCCOLUANUU  CIa0bIX AJIEKTPoNUTOB. KOHIyKTOMETpHuYecKoe THUTPOBAHUE.
[IpuMeHeHne 3JIEKTPUUECKOM MPOBOJMMOCTH ISl OMPEACNICHUS] BIAXHOCTH
CEJIbCKOXO35MCTBEHHBIX POAYKTOB, TNHAMHUKHU COJIEBOTO PEXKUMA MTOYB.

DNEeKTpOXUMHUUECKHe Tporecchl. [[oTeHIMoMeTprUecKoe OpeieJIeHe HOHOB B
pactBopax. Juddy3nonnpie moreHmanbl. Metonsl yctpaneHus: nuddy3moH-
HBIX MOTEHUUATIOB. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE SJEKTPOAbl U IIEMH.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIM MOTEHIMAN 110YB; €ro usmepenue. [loren-
nuoMeTpudeckuil Meron onpeneneHus pH. CTEKISHHBINA 3J1€KTpoJ ¢ BOIOPOJI-
HOM pyHknmei. [ToreHnmomMeTpuyeckoe THTPOBaHNUE.

[ToBepxHOoCTHBIE siBIeHUs. OpueHTanus JuUIbHBIX MOJIEKYJ Ha TOBEPXHOCTH
agcopOenTa. AncopOuus snexTponuToB. [IpaBuna dasuca — [TeckoBa. OOMeH-
Has ancopOumsi. YpaBHeHne Hukombckoro. AmcopOius Ha TrpaHUIE paszena
pactBop — ra3. [loBepXxHOCTHO-aKTHUBHBIE U TOBEPXHOCTHO-HEAKTHUBHbBIC BElle-
ctBa. OpueHTaIs MOJICKYJT B IOBEPXHOCTHOM cjioe. YpaBHeHue [ mboca.

Konnounaneie cucteMbl 1 METOJIBI MOTY4eHUs THO(POOHBIX KOJIIOUA0B. OuncT-
Ka KOJUIOMJHBIX PACTBOPOB METOJIAMH JWANIN3a, YIbTPA(QUIBTPALNH, JIEKTPO-
JMaIn3a v AeKTpoyabTpadmibTpaunu. Dpdext Tunnans u ypasuenue Pases.

YceroitunBOCTh M Koaryssiiust JIMOGOoOHBIX KoJiion10B. CTapeHue 30JIeH U Mer-
TH3anus. 3alUTHOE JeHCTBIE MOJICKYIISIPHBIX aICOPOUPYIONINX CIIOCB.

10




10 Muxkporereporenusie cuctembl. CycneH3un. OMmynbcun. OOpaTUMOCTh (a3. 6
" | Omynbraropsl. [lensl. Aspo3onu.
PacTBOpBI BHICOKOMOJIEKYIISIPHBIX coeanHeHuit (pactBopsl BMC). MemOpan-
11, | HOe paBHOBecHE. Bsizkoctb. OcmoTnueckoe nasnenue. CBeTopaccessHue 1 mo- 6
" | rnomenue ceera. Habyxanue u pactBopenue BMC. Crenenp HabyXxaHus U
ckopocTh HaOyxanus. @akropel HaOyxanus. ['enu. Ctymaau. [Tomykommonasl.
HTtoro 66

S  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHOI PadoThl 00yYAOIIMXCS
MO JUCHUIJIMHE

YyebHO-MeToaMUeckue pazpaboTku umerorcs B Hayunoit 6umbmmoreke PI'BOY BO HOxHO-
VYpaneckuii 'AY:

1. Xumus Gusnueckas ¥ KoJUTOUIHas [DIeKTPOHHBIA pecypc]: MEeTOl. peKOMEHAIMHU K CaMOCTOs-
TEeIBLHON paboTe Mo JUCIUIIINHE [71s1 OakaiaBpoB, oOydaromuxcs mo HanpasiaeHusM: 35.03.03 Arpoxu-
Mmus U arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHomorust npous-
BOJICTBA U MepepabOTKH CeIbcKoX03siicTBeHHON poaykiun] / FOxuo-Ypansckuit 'AY, UHcTutyT arpo-
skosioruu; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii 'AY, 2016. - 28 c.: un., Tabmn. - bu6-
quorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu UnTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIoIMXCs MO
JUCIHUILIHHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaromuxcsi TpedoBanusim ®I'OC BO
pa3paboTaH (GOHJ] OLEHOYHBIX CPEJICTB AJIS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEKY-
TOYHOM arTecTanuy odydarommxcs no gucuuminHe. GoHa OIeHOYHBIX CPeACTB IpenacTasieH B [Ipuio-
KCHUU.

7 OcHOBHAasl U JONOJHUTEJIbHASA Y4eOHasl JIMTEPaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHOBHas 1 JIONIOJHUTENbHASA ydeOHas auTepaTypa uMeercss B HayuHoit 6mOGnmoTrexe u 3JIeKTpoH-
HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1. Hurmarymmun, H. I'. ®usnueckas u koysouaHas xumus : yaueoHoe nocobue / H. I'. Hurmatysmus.
— 2-e u3x., ucnp. u gomn. — Cankr-Ilerepoypr : Jlans, 2022. — 288 c¢. — ISBN 978-5-8114-
1983-8. — Texkcr : anexkrponHslii // Jlaup : snekrponHo-OmOnmmuoreynas cucrema. — URL:
https://e.Janbook.com/book/212168

2. Kywmsbikos, P. M. ®usuueckas U KOJJIOWAHAS XUMUS : yueOHoe nocobue 1i1st By30B / P. M. Kymbi-
koB, A. b. UttueB. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Tekcr : anekTpoHHsbIi // Jlanb : anekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.Janbook.com/book/215750

3. Sxynos, T. P. ®usnveckas u xoyutonaHas Xumus : yueOHUK /it By30B / T. P. SIkynos, ®@. @.
3unHaros, I'. H. 3aitnamesa. — Cankr-IlerepOypr : Jlanp, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktpoHHsblii // Jlaup : snekrponHo-OmOnmnoreyHas cucrema. — URL:
https://e.Jlanbook.com/book/176871

4. Hurmarymnun, H. T'. Ilpaktukym no ¢usndeckoit u xomwtonnnoi xumuu / H. I'. Hurmatymnus, E.
C. I'anueBa. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : a1eKkTpoHHbli // Jlanb : 31eKTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

5. Koros, B. B. Kypc neknuii mo ¢puzndeckoil 1 KOJUTOUIHON XUMHH JIJIsl HAIIPABJICHUS TOATOTOBKU
6axanaBpoB: 35.03.03 — «Arpoxumus 1 arponoyBoBeicHue» : yueOHnoe nocodue / B. B. Kotos, O.
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B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c¢. — Tekcr : anekTpoHHbii // JlaHb : 3nek-
TpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/178971

6. TumoBsie pacyeTsl Mo PU3NYECKON U KOJUIOMAHON XUMUM : ydebHoe mocobue / A. H. Bacrokona,
O. I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankt-IlerepOypr : Jlans, 2022. —
144 c. — ISBN 978-5-8114-1605-9. — Texkct: »3nekTpoHHbIM // Jlanb : 53JIE€KTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/211541

JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumusa. N30pannbie pasnensl o0mer (U3NYeCKO W KOJUIOMAHOW XUMHUU
[Onextponnsiii pecypc] / O.B. Auapromkosa; T.U. Boctpukona; A.B. llIBeipeBa; E.}FO. ITonoga -
Hoocubupck: HI'TY, 2011 - 160 c. - locTyn k momHOMY TekcTy ¢ caiita DbC YHuBepcuterckas
6ubmmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. MapunkuHa, I'. A. ®usndeckas u KoutonHast Xumus : yueOnoe nocoodue / I'. A. Mapunkuna, H.
I1. ITomsixkosa, 0. 1. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : 31eKTpoH-
HbIl // Jlanb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/4568

3. @wusnueckas u xkowtougHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrnsakos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. Komea. — Canxkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN
978-5-8114-1376-8. — TekcT : anekTpoHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTeUHasl cucTeMa. —
URL.: https://e.Janbook.com/book/211136

4. boupapesa, JI. I1. ®uzuveckas U KOJUTOUAHAS XUMHUI: TEOPHUS M MPaAKTHKA : ydeOHOe mocodue : /
JI. TI. bonnapesa, T. B. MactiokoBa ; Hayd. pea. T. A. Kyumenko. — Boponex : Boponexckuii
roCyJapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TexHoaorui, 2019. — 289 c. — Pexxum gocryna: no
noxmnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, W.M. KommomgHas xumus [DIeKTpoHHBIM pecypc]: ydeOHOoe mocobue /
WM. Kykymkuna, A.}O. Mutpodanos. - KemepoBo : KemepoBckuii rocyapcTBeHHBIH YHUBEp-
cutet, 2010. 216 c. — Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=232755

6. Hurmarymmun, H. I'. IIpaktukym no ¢gusmnueckoii u kommouauoi xumuu / H. I'. Hurmarymnus, E.
C. I'anueBa. — 2-e u3g., crep. — Canxkr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : anexkTpoHHbli // Jlanb : 31eKTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/276443

8 Pecypcbl HHPOPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO ocTyna K yueOHO-METOJMUECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

Hayunas snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubamnorexe u 3JIeKTpOHHON HHGBOP-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. ®usnueckas ¥ KOJUIOUIHAS XUMUS [DJIEKTPOHHBIN pecypc] : METOA. YKa3aHUs K BBIIIOJHEHHUIO
nabopaTopHbBIX paboT [ OakanaBpoB, oOydaromuxcs 1mo HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoncto”, 35.03.07 "TexHonorust mpou3BoI-
CTBa CEIbCKOX03sUCTBEHHOW Tpoaykiuu'"] / KOxuHo-Ypanbckuit ['AY, MHCTUTYT arpo3Koja0ruu ; CocCT.
A. A. Kanranos. - Muacckoe: KOxuo-Ypanbckuii [AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - JlocTtyn u3 jokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [Ho-
ctyn u3 cetu MuTtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢uzndeckas U KOJUIOUIHAS [DJIEKTPOHHBIA pecypc] : METOJ. YKa3aHUs IO PEIICHHUIO
3amad [ 6akanaBpoB, oOyuaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuuu'] / FOxuo-Ypansckuit 'AY, Unctutyt arposkonoruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - Jloctym u3 JIOKaJbHOW CETH:
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http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumusa Qusnueckas ¥ KOJUIOUAHAS [DJIEKTPOHHBIA pecypc] : METOJ. peKOMEHJAIMHU K caMo-
CTOSITEJIBHOM paboTe MO AMCIUIUIMHE [1J1s1 OakaiaBpoB, oOydaromuxcs no HanpasieHusm: 35.03.03 "Ar-
poxumus u arponouBoBenenue”, 35.03.04 "Arponomus"”, 35.03.05 "CanoBoacteo"”, 35.03.07 "Texunouo-
rus MPOU3BOJACTBA CEIbCKOX03sMCTBEHHOM TTpoaykuuu'| / FOxno-Ypansckuii ['AY, MHCcTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2016. - 28 c. : un., Tabn. - bub-
quorp.: ¢. 28 (10 Ha3B.). - Joctyn U3 nokanpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctym u3 cetn UnTepret: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usnyeckas U KOJUIOUAHAs XUMUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHHUs 10 UCII0JIb30Ba-
HUIO J1TabOpaToOpHOro O0OPYAOBAaHUS [IUIs1 CTYJEHTOB arpOHOMHYECKOTo (hakysiabTeTa HarpaBiICHHI:
35.03.03 - Arpoxumus u arponouyBoBeneHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHomorus: MPOU3BOJICTBA CEILCKOXO3sMCTBeHHOM npoaykuuu] / FOxuo-Ypansckuii 'AY, UaCcTUTYT
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabm. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOMN CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemenHble HH(OPMAIMOHHBIE TEXHOJOTHH, HCIIOJIb3yeMble IPH OCYIIeCTBJICHUH
o0pa30BaTe/IbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYas epedyeHb IPOrpaMMHOro odecneyeHus: U
HH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM TaHHBIX:
- Texakcnept (nH(popManoHHO-cripaBoyHas cucrema 'OCToB) http://www.cntd.ru/;

[lepeueHp JMLIEH3MOHHOTO MPOTPAMMHOIO oOecredeHus. PeKBU3UTHI MOATBEPHKIAIOLIETO TOKY-
MEHTa:

1. Onepanrionnast cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIuienzuonusiii goroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Odwucnsrit maketr npuwioxenuii Microsoft Office Std 2019 RUS OLP NL Acdmc JIumen3noH-
Hb1i goroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AutuBupyc Kaspersky Endpoint Security npns Ousneca, JlumeH3uoHHBI goroBop Ne
44/44/9A/23 ot 05.10.2023 1.

11 MarepunanbHo-TexHH4YecKast 6a3a, Heo0XxoauMasi 1J1s1 OCYLeCTBJIeHHS 00pa30BaTeIbLHOIO
npouecca no JUCHMILIHHE

Y4yeOHble ayAUTOPHH AJs NPOBEACHUS 3aHATHI, NPEeAyCMOTPEHHbIX NMPOIrpaMMoii, OCHAIIIeH-
Hble 000py/10BaHMEM U TEXHHYECKHMMHM CpeIcTBaMH 00y4eHHs

1. YueOHast ayauTopus Ui IPOBEACHUS 3aHATUHN JICKIIMOHHOTO THIIA, OCHAIIICHHAS! MYJIbTUMEIUH-
HBIM 000pyZI0BaHUEM (KOMITBIOTEDP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayIUTOpHS AJIsl POBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHI CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0OT, IPYHIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALIMM, TEKYIIETO KOHTPOJIS U IIPO-
MEXYTOUHOM arTectanuu — nabopatopust xumuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
1. ITomerenust Anst caMOCTOSATENbHONW paboThl oOyuatomumxcst — ayauropust Ne 111a, ocHameHHast
KOMIBIOTEPHON TEXHUKOM C MOAKIIOUCHUEM K ceTH «MHTepHeT».

IlepeyeHb 000pyI0BAHMS U TEXHUYECKHX CPEICTB 00y4YeHUA:

1. ®oroxonopumerp KOK-3.
2. Honomep U-130.
3. Konnyxromerp KCJI-101.
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XNk

Becs1 anextponnsie VIC-120 d3.
Cymmmnbhsnii mxag CHOJI 58/350.
BriTspkHOM mIKad.

Tepmocrar TC-1/20 cyXOBO3yIIHBIN.

DJIeKTpUYecKas MInTKa.
bans ma6oparopnas [13-4300.
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs

15
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1.

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a/1a4d PO(PECCHOHATBHOM e TENFHOCTH Ha OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MaTEMaTUYECKHX M €CTECTBEH-

KomnereHnuu 1 ux MHAUKATOPHI, (hopMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

HBIX HayK ¢ IPUMEHEHHEM WH(OPMAalOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Ko 1 HammeHoBaHue ®opmupyemsie 3VH
HanmenoBanune
HWHAUKATOpa NOCTUKCHUA
OIIEHOYHBIX CPEJICTB
KOMIIETEHIINH 3HAHUS yMEHUs HaBBIKHA
OO0yuarommiics noipkeH | OOydvaronuiics noipkeH | OOyvaronuiicss  JoibkeH | Tekyras aTTecTarus:
3HATD: YMETh: BJIAJIETD: - OTYeT MO J1abopaTOpHOU
WJI-1onk-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH MpOBEICHUS | paboTe;
Hcnonb3yeT OCHOBHBIC 3a- | HOHAYYHBIX JTUCIHUIUIAH, SIB- | 3aKOHBI W TIOHSTHS €CTe- | PU3UKO-XUMHUUYECKUX Me- | - TeCTUPOBAHUE;

KOHbl ~ €CTECTBEHHOHAy4-
HBIX JUCUUIUIMH JUIS pe-
IIEHMs CTAaHAAPTHBIX 3a/1a4
B 00JacTu arpo’KoJIOTHH,
arpoXMMUU U arporoyBo-
BEJCHUS C MPHUMEHEHUEM
MH(pOPMaIMOHHO-
KOMMYHHUKAI[HOHHBIX TEX-
HOJIOTUH

JIEHUM U TPOIIECCOB, B TOM
YHCIIe TPOLIECCHl 00pa3oBaHus
pacTBOpOB, WX CBOHCTBA H
0COOEHHOCTH IPOTEKAIONINX B
HUX PpEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBa IIO-
BEPXHOCTHBIX CJIOEB; YCIOBUS
CYHICCTBOBAHUA OUCIICPCHBIX
cucteM U (haKTOpOB, BIHSIO-
mux Ha YCTOﬁqHBOCTB TaKux

cucreM — (b1.0.36-3.1)

CTBCHHOHAy4YHBIX  JIACLU-
IUIMH B TPO(eCcCHOHATBHOM
JESATEIILHOCTH, OIPEACIATh
CYLIHOCTb ¢duzuko-
XMMHYECKHX  TIPOLIECCOB,
IIPOUCXOJAIINX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHUX Be-
IECTB B J1a0OpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.36-Y.1)

TOJIOB UCCIIEJOBAHUN ITOYB
U CEIILCKOXO03SMCTBEHHOM
nponykuuun — (b1.0.36-
H.1)

- YCTHBINA OTBET.

[IpomexxyTouHast arrecra-

s
- 3a4€eT C OLICHKOU
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2. Tloka3aTeiu, KPpUTEPUHU U HIKAJIA OLEHUBAHUS HHIUKATOPOB JOCTHKEHUS KOMIETeH i

NJ-1omnk-1 Mcrionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCLHUILINH IS PEIICHNUs CTaHIAPTHBIX 3a]1a4 B 00JIACTH arpO3KOJIOTUH, arPOXUMHUH U
arponoYBOBECHMSI C IPUMEHEHNEM UH()OPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

IMToka3zarenu Kpurepun 1 1mkana olleHUBaHUs Pe3yIbTaTOB 00yUEHHs 10 JUCLUIIINHE
OIICHHBaHUS N N N

(DopMupyeMbIe Henocratounslit JloctaTtounsbrit Cpennuit Bricokuit

3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb

B1.0.36-3.1 OOyuaromuiics He 3HaeT | OOy4aromuiica cnabo 3Haer | OOyuaromuiicss 3HaeT  MeToisl | OOyyaromuiics 3HAeT paBUiia U
OCHOBHBIX 3aKOHOB €CTE- | OCHOBHBIE 3aKOHBI €CTECTBEH- | IPMMEHEHUS] OCHOBHBIX 3aKOHOB | METO/bl IPUMEHEHHS OCHOBHBIX
CTBEHHO-HAyYHBIX JIMCIM- | HO-HAYYHBIX JUCLMIUIUMH, SB- | €CTECTBEHHO-HAYYHBIX JAUCLUILIMH | 3aKOHOB €CTECTBEHHO-HAYUHBIX
IUIMH, SBJIEHUH W IIpoliec- | JIEHUi U MpOIEeCCOB, HAa KOTO- | C HE3HAYUTENbHBIMU OINMOKaMM U | AUCLUIUIMH HAa UX IEPecedyeHuH
COB IPU pEUIEHMM CTaH- | PbIX OCHOBaHbl HPUHIUIBI | OTAEIbHBIMU IPOOETaAMH c TpeOyeMoil CTeneHbIO MOJIHO-
JapTHBIX 3a7ad B 00JacTu | JeHcTBUS OOBEKTOB mpodec- TBI 1 TOYHOCTH
arpo’KoJIOTUH, arpoXUMUH | CHOHAIBHOH JeATeIbHOCTH
¥ arporo4BOBE/ICHUS]

B1.0.36- V.1 OOGyuarommiics He ymeer | OOyvaromuiica cinabo ymeer | OGyuaromuiics ymeeT onuchiBath | OOyyaromuiica yMeeT OIUCHI-
HICHIOJIb30BaTh ~ OCHOBHBIE | MICIIOJIB30BaTh OCHOBHBIE 3a- | HOHATUHHYIO M MaTeMaTHYECKYIO | BaTh IOHATUIHYIO M MaTeMaTu-
3aKOHbl M TIIOHATHUS €CTe- | KOHbl M IOHSTUS E€CTECTBEH- | KAPTHHY SBICHUH, BO3HHKAIOMIMX | YECKYIO KapTUHY SIBJIEHUH, BO3-
CTBEHHO-HAYYHBIX JIUCIM- | HO-HAYYHBIX JHUCIMIUIMH B | HA TIE€PECEYEHMM E€CTECTBEHHO- | HUKAIONIMX Ha IIepPeceuyeHuH
IUIMH B TPO(ECCHOHANBHOM | NPO(ECCHOHATBbHON JIeATellb- | HAYYHBIX IUCLMIUIMH C HE3HAYM- | €CTECTBEHHO-HAYyYHBIX  JIUCIH-
JESTEILHOCTH HOCTH TEJIbHBIMU 3aTPYAHEHHAMU TUTMH

B1.0.36- H.1 OGyuaromuiics He Bianeer | OOyvaromuiics cnabo Bnazgeer | OOyuaromuiics BaajeeT HaBbikaMu | OOyyaromuiica CBOOOTHO Blla-

HaBBIKAMH TIPOBENICHUs (u-
3UKO-XUMHNUYCCKHUX MCTOIAO0B
HCCIEOOBAHUA TOYB U
CEIbCKOXO03SMCTBCHHON

IPOIYKIINH

HaBBIKAMH TIPOBEICHUS (HU3H-
KO-XMMHYECKUX METOJIOB HC-
CIIENOBAaHUN IIOYB U CEILCKO-
XO34MCTBEHHOU MPOAYKLIMU

npoBeaeHusT (U3NKO-XUMHYECKUX
METOJ0B HCCJIEAOBAHUNA TOYB U
CEJIbCKOXO3SMCTBEHHOW  MPOAYK-
MU ¢ HEOOIBIIUMHU 3aTPyTHEHUS-
MU

J€eT HAaBBIKAMHM IIPOBENCHHUS
(U3NKO-XUMHUYECKUX  METOJIOB
UCCJICIOBAHUM IIOYB U CEIIBCKO-
XO35HMCTBEHHOU NPOAYKIUH IIPU
pemeHuu  TpodeccHoHaTbHBIX
3a/1a4
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3. TumnoBbie KOHTPOJIbHBIE 321aHUA U (WJIN) HHbIE MATEePHUAJIbl, HE00X0ANMbIE Il OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aIaHHUS U MaTEPHAIIbI, HEOOXOIMMBIE JIJIS OIEHKH 3HAHUW, YMEHHUH 1
HAaBBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  ®wusnueckas M KOUIOMAHAS XUMHS [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUsl K BBIIIOJIHEHUIO
nabopaTOpHBIX paboT [t OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumusi u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBonctBo”, 35.03.07 "TexHosorus mpous-
BOJICTBAa CEJIbCKOXO03siMCTBeHHON Tpoaykiuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3Kkoyioruy ;
coct. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit AY, 2016. - 85 c. : un., Tabn. - C npun. - bu6-
JIAOTD.: C. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢pusndeckas U KOJUIOUAHAs [DIEKTPOHHBIN pecypc] : METOX. YKa3aHUs MO PELICHUIO 3a-
nad [as 6akanaBpoB, oOydarommxcs mo HampaiaeHusM: 35.03.03 "ArpoxuMus U arpornoYBoBeAcHUE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHoyiorusi mpou3BOACTBA CEIbCKOXO-
3siictBeHHOM nmpoaykuuu'"] / FOxuo-Ypansckuit ['AY, MucTuTyT arposkonoruu ; coct. A. A. Kanra-

HOB. - Mmuacckoe: IOxHo-Ypaneckuii I'AY, 2016. - 28 c. - JlocTyn u3 JIOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTn WNHrepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3.  Xumus ¢puszndeckas v KOUIOUIHAS [ DIEKTPOHHBINA pecypc] : METOI. pEKOMEH AUl K CaMOCTOsI-

TEJNBbHOM paboTe Mo TUCHMITIMHE [ OakanaBpoB, oOydaroniuxcs mo HampasiaeHusm: 35.03.03 "Arpo-
xumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso”, 35.03.07 "TexHoo-
I'vsl IPOU3BOJICTBA CENbCKOX03siiicTBeHHOM npoaykuuu'] / FOxuo-Ypansckuit 'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadmd. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJJIOMAHASA XUMUS [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHHUs M0 MCIOJIb30BAHUIO
nabopaTopHOro 000OpyI0BaHUS [/l CTYJICHTOB arpOHOMHYECKOro (akyiabTeTa Hanpasienui: 35.03.03
- Arpoxumus u arpornouBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBonctso, 35.03.07 - Tex-
HOJIOTHS ITPOU3BOJICTBA CEIbCKOXO03sMcTBEHHOM nponykuuu] / KOxno-Ypansckuit 'AY, UucTutyT ar-
poakosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 18 c. : w1, Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MATEePUHAJIbI, OTIPe/eJIAIoNIie MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTePU3YIIUX ¢(POPMUPOBAHHOCTH
KOMIIeTeHIN

B nanHoM paszgene MeToAMYECKHE MaTepHuaibl, ONPEACISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUM, yMEHUH, HABBIKOB H(WJIH) OMBITA ACITEIHLHOCTH, IO TUCHUILUINHE «XUMHUS QU3udecKas U KOJUIO-
WJIHAsI», IPUBEAEHBI TPUMEHUTEIBHO K KaXJIOMYy M3 MCIOJIb3YEMBIX BUJIOB TEKYIIErO0 KOHTPOJIA YCIie-
Ba€MOCTH U TPOMEKYTOUHOMN aTTeCTaI[ui 00yJarOIIHXCSI.

4.1. OueHoyHble cpeacTBA 115 IPOBeIeHNs TEKYIIero KOHTPOJISA ycIeBaeMoCTH, B TOM
4yucje B mpouecce NPaKTH4ecKoi MoAroToBKU

4.1.1. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe
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Otuer mo 1abopaToOpHOI paboTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHUS O0yUJaIOITIMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIPHON MPOrPaMMBI 1O OTJAEIBHBIM TeMaM TUCHHUIUIMHBI. Co-
nep>kanue u Gopma otyera 1o JadOpaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 @OC). CoxepxaHue 0TYETa M KPUTEPUH OIICHKU OTYeTa (Tab.) TOBOISATCS
710 CBeJIeHHs 00y4JaloLINXCsl B HaYase 3aHsTHH.

Ne O1ieHOYHBIE CPEJCTBA
TumnoBbie KOHTPOJBHBIC 3a7aHusl W (WJIM) WHBIE MaTepHUallbl, HEOOXO- Kon n HanMeHoBaHue
JUMbIE JJIsI OLICHKW 3HAHWUW, YMEHUM, HAaBBIKOB W (MJIM) OMbITa Jies- | MHIMKATOpa KOMIIC-
TEITLHOCTH, XapaKTEePU3YIOMUX CHOPMHUPOBAHHOCTh KOMIIETEHIIUNA B TCHIUHA
MPOLECCE OCBOCHUS JUCLMIUITMHBI

1. 1. Paccunrtarh 3Ha4€HUsA KOHCTAHT CKOPOCTEW MCCIEA0BAaHHON peak- N-lomnk-1 Hcnomns-

[IUU TIPU ABYX TeMIIepaTypax.
2. BoruncnuTh 3Ha4eHMsI IEPUOIOB MOTYIIPEBPALICHHS BEIIECTBA IPU
JBYX TeMIlepaTypax.

3. OmnpenenuTs BEIUYNHY SHEPTHH aKTUBAIIMH PEaKIUU.

4. lomuunHseTcs U naHHas peakuus npasuity Bant-I'odda (ompene-
JIUTH TEMITepaTypHbIi KOdhPHUITMEHT peakiuu v)?

5. 3anucarb BBIPAKEHHE 3aKOHA JEHCTBYIOIIMX Macc JUisl JaHHOM pe-

3yeT OCHOBHBIC 3aKO-
Hbl  €CTECTBEHHOHA-
VUHBIX  JIUCIUILIUH
JUIA PELICHHUS CTaH-
JTapTHBIX 3a/1a4 B 00-
JIACTH arpodKOJIOTHH,
arpoXMMHUU U arpo-

aKIUH.

ITOYBOBEICHUS c
MPUMCHCHUCM HH-
(hopmarmoHHo-
KOMMYHUKAITMOHHBIX
TEXHOJIOTHI

OTYeT OLEHMUBAETCS MO YCMOTPEHHMIO IMPENOJaBATENsl OLEHKON «OTIMYHO», «XOPOIIO», «YyJO-
BJIETBOPUTENIBHO», «HEYJIOBJICTBOPUTEIIHHO» WM OLICHKOW «3a4T€HO», «HE 3a4Te€HO». OIEHKa «3auTe-
HO» CTaBUTCS 00yJaroImuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MTOJIOKUTEIIBHBIX OIICHOK («OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIBHO»). OIeHKa 00BSBIIICTCA 00Y-
YaloleMycsl HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

HIkana Kpurepumn oneHuBaHusi
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBO0OIHOE BJaJIeHHE TEPMUHOJIOTHEN;
Ouerka 5 - YMEHHE BBICKa3bIBaTh 1 0OOCHOBATh CBOM CYXJIEHUs IPU OTBETE Ha KOH-
TPOJIbHBIE BOMIPOCHI;
(oTIHMYHO)
- YMEHHUE ONMHUCHIBATh (UINKO-XUMUIECCKHUE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;
- YMEHHE MPOBOAUTD U OL[EHUBATH PE3yJIbTaThl U3MEPEHHUIA;
- CIIOCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTUYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouenka 4 - OCO3HAHHOE MPUMEHEHUE TEOPETHUUYECCKUX 3HAHWM ISl OMHCaHUs (PU3U-
(xopo1o) KO-XMMHYECKHX 3aKOHOB, SIBIEHUH W IPOLECCOB, PELICHHUsS] KOHKPETHBIX
3a/1a4, IPOBEJCHHS U OLICHWBAHUS PE3yJIbTaTOB U3MEPEHUI, HO CoepKa-
HUE U (hopMa OTBETa UMEIOT OT/ICNIbHBIE HETOYHOCTH.
- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEeTIOCIeJ0BaTeIbHO,
- HETOYHOCTH B OIPEJCICHUH MOHSTHI, B MPUMEHEHUH 3HAHUN ISl OIHU-
Onetika 3 caHusi (U3UKO-XMMHUYECKUX 3aKOHOB, SIBJICHMH U IPOLIECCOB, pelieHus
KOHKPETHBIX 3a]1a4, POBEJCHUS U OIICHUBAHUSI PE3YIbTATOB U3MEPEHUN,
(YAOBIETBOPUTENBHO) .
- 3aTpyiHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA;
- 00HapyXMBaeTCsl HEIOCTaTOYHO INTyOOKOE MOHMMaHHE M3Y4YEHHOTO Ma-
Tepuana.
Onenka 2 - OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JONYIICHbI OIIUOKH
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(HEeyIOBJIETBOPUTEILHO)

B ONpEACTICHUN MOHITUN W ONMUCAHUH (PU3UKO-XUMHUYECKUX 3aKOHOB, SIB-
JICHUH u mponeccCoB, MCKAKCH HUX CMBICJ, HC PCIICHBI 3ala4u, HC IIpa-
BUJIBHO OICHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbl, JOMYCKAOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

O11eHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATH U O6OCHOBaTB CBOU CYXICHHA IPHU OTBCTC Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/IKO-XI/IMI/I‘IeCKI/I€ 3aKOHBI, SABJICHUA U IPOLCCCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUYECKUE 3a7auu (IOMYCKAeTCs HAJIH-
Yre MaJlO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHLIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOJIMUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OMIMOKN
B OIPE/ICIICHUN TIOHSATHA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ MPOLECCOB, UCKAXXEH MX CMBICI, HE PEIICHbI 3aJa4yu, HE Ipa-
BUJIBHO OICHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- He3HAHWE OCHOBHOTO MaTepuana y4eOHOH IMpOrpaMMBbl, JOMYCKArOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.2. TectupoBanue

TecTupoBaHue UCTIONB3YETCS IJI OLIEHKH KauecTBa OCBOCHUS 00Yy4aroIIMMCs OCHOBHOM mpodec-

CHOHAJILHOW 00pa3oBaTeIbHON MPOrpamMMbl MO OTAEIBHBIM TEMaM HJIM pa3/ieiaM IUCHHILIMHBL. TecTt
Mpe/ICTaBIsIeT COO0N KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJJaHUi, MO3BOJISIONIMMI YIPOCTUTH MPOLEYPY
M3MEpEHUs 3HaHUW M yMEHU# oOydaronmxcs. O0ydaronmMcst BbIIAIOTCSl TECTOBBIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U NMPEAJIOKEHUEM BBIOPATh OJWH MPABHIIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.

Ne

OneHouHBIE CpesicTBA

TunoBeie KOHTPONIBLHBIC 3a/1aHUS U (M) UHBIE MaTepHAaIIbl, HE00X0-
JTUMBbIE JIJIs1 OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMBITA JIEsI-

Kox u HanmenoBanue
WHJIUKAaTOpa KOMIIe-

TEJIBHOCTH, XapaKTEPHU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETCHIIUHN B TCHIINM
IIPOLIECCE OCBOEHUS TUCLUIIIIUHBL
1. | 3amanme 1 N-lonk1  Hcnomns-
Kak m3menurcs ckopocts peakuuu 2NO + O — 2NOg, ecnu 00beM | 3yeT OCHOBHBIE 3aKO-
PEaKIMOHHOIO COCYAa YBEINYNTh B 2 pasa: Hbl  €CTECTBEHHOHA-
1) ymensintes B 4 pasa YYHBIX  JUCLHUILINH

2) yMEHBIIUTCS B 8 pa3

3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

3amanue 2

UeM 00BSACHSIETCS IOBBIIIICHHE CKOPOCTH PEAKIMH TPU BBEJICHUU B CH-
CTeMy KaTajau3aTopa:

1) yMeHbILIEHUEM SHEPTUH aKTUBALUH

2) YBEJIMYEHUEM CPETHEN KUHETUYECKOW SHEPTUN MOJIEKYJT
3) BO3pacTaHUEM YHuCia CTOJIKHOBEHUI

4) pOoCTOM YKCJIa AaKTUBHBIX MOJIEKYJT

3ananue 3

JUIsL pEIICHUs] CTaH-
JMApTHBIX 3a/1a4 B 00-
JACTU arpodKOJIOTHH,
arpoOXUMHUU M arpo-
TIOYBOBEJICHUS C TIPH-
MEHEHHeM  HH(OpMa-
ITHOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI
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Kakue u3 nepeyrcieHHbIX BO3JEHCTBUN MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBI CKOPOCTHU PEAKLIUHU:

1) n3meHenne maBIcHUS

2) U3MEHEHUE TEMIIEPATyPhI

3) u3meHeHue o0beMa PeakIMOHHOTO COCyIa

4) U3MEHEHHE KOHIICHTPALIMK PEarupyrolIuX BELIECTB

3ananue 4

Kakoe BnusiHMe OKa3bIBaeT NMEpeMENIMBAHUE Ha CKOPOCTh MPOTEKAHUs
reTepOreHHON XMMUYECKON pEaKIINU:

1) BO Bcex ciydasix yBEJIMYMBAECT CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEIUYHUBAET CKOPOCTh PEAKIIMU

3) He BIMSET HA CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLuu

3ajanue S

VBenuueHrne CKOPOCTH PEaKIIMU C MOBBILICHUEM TEMIIEPaTyphl, BbI3bI-
BaeTCs IJIaBHBIM 00pa3oM:

1) yBennueHneM cpeiHe KUHETUYECKOM SHEPTUU MOJIEKYJI

2) YMEHBIICHUEM YK CIIa aKTUBHBIX MOJICKYJI

3) pocTOM YHCIIa CTOJIKHOBEHUM

4) yBennueHueM 3 (HEKTUBHOCTH CTOJIKHOBEHUH

3amanue 6

[Tpu 20 °C KOHCTaHTa CKOPOCTH HEKOTOpOi peakuuu pasHa 10 mun!,
anpu 50 °C - 8:10* mun'. Uemy paBeH TeMiepaTypHbIii KO3(bUIEeHT
CKOPOCTH peaKkLuu:

1)2

2)3

3)4

4) 8

3amanue 7

CKopoCThb, KaKHX PEaKIMil yBEIMUNBAETCS C POCTOM TeMIIepaTyphl:

1) mo0bIX

2) NpOTEKAIOUINX C BBICICHUEM SHEPTUU

3) IpOTEKAIOLMX € OTJIOIEHUEM YHEPTUU

4) HUKaKHuX

3amanue 8

Ecnmu xoncTtanTta ckopoctu omHoi peakiuu (k') OonbIe KOHCTaHTHI
cKkopocTH BTOpoi peakiuu (k"), TO Kakoe COOTHOILLEHUE MEXKIY IHEP-
TUSIMU aKTUBAIUU 3TUX peaklui MPaBUIIbHO:

1) Ed' >E)"

2) E'.<E."

3)Ea=E,"

4) HEB3s1 ONPEACIIUTh

3amanue 9

Kakue u3 nmepedyncieHHbIX BO3JACHCTBHI MPUBEAYT K U3MEHEHHUIO 3HA-
YEHUsI KOHCTAHTBI PABHOBECHUSI XUMUYECKUX PEAKIIUN:

1) n3meHenne maBICcHUS

2) N3MEHEHUE TEMIIEPATyPhI

3) 3aMeHa KaTanu3aropa

4) U3MEHEHHE KOHIICHTPALIMM pearupyromux BEeUeCTB

3amanue 10

Ecnu 06beM 3aKphITOr0 peakIMOHHOTO COCYJa, B KOTOPOM YCTaHOBH-
JIOCh paBHOBECHE
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2502 (1.) + O2 (1.) = 2S03 (1.), yMEHBIINTH B 2 pasza, To:

1) ckopocTu npsiMoii U 0OpaTHOM peakIfii OCTaHYTCsl OAMHAKOBBIMU

2) CKOpOCTbh MPSIMOU pEaKIMu CTaHeT B 2 pa3a 0oJbIlle CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbraram Tecta 00y4arOIIeMyCsl BBICTABISETCS OIEHKA «OTIHMYHO», «XOPOIIO0», «YIOBJIe-
TBOPUTEIBHO» UIIA «HEYJOBJIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0J.) TOBOMSATCS 0 CBEICHUS OOYUYAIONIUXCs JO Hadajaa TeCTH-
poBanus. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yYarONIeMyCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

Ihcana (% npapu ormeton)
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopomio) 70-79
Onuenka 3 (ya0BIE€TBOPUTEIBHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) Mmenee 50

4.1.3. YCTHBEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYIEHTOM O0pa30BATEIbHOU MPOTPaMMBI
no pazaenam 1, 2 AUCHMITIMHBI, OPTaHU3YyeTCs Kak ydyeOHOe 3aHsATHE B BHJIE coOeceloBaHUs Mperno/ia-
Bareisi ¢ oOydJaromuMucs. Bompockl K 3aHATHIO M3JIOKEHBI B: Du3ndeckas W KOJUIOWIHAS XUMHS
[DnexTpoHHBIN pecypc] : MeTOA. yKa3aHWsS K BBITIOJIHCHHIO JAOOpPAaTOPHBIX paboT [mys OakaiaBpoB,
oOyuaromuxcs no HampasieHusM: 35.03.03 "Arpoxumus u arpornouBoBenenue”, 35.03.04 "Arpono-
mus", 35.03.05 "CanpoBoacto", 35.03.07 "TexHosorus NpoU3BOACTBA CEIbCKOXO3AUCTBEHHOU MpPO-
nykuun'] / FOxHOo-Ypansckuit 'AY, Uncturyr arposkosnoruu ; coct. A. A. Kanranos. - Muacckoe:
IOxHO-Ypanbckuii 'AY, 2016. - 85 c. : wi., Tabu. - C npui. - bubnuorp.: ¢. 83 (10 Hass.). - Joctyn u3
nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctyn u3 ceru Wurtepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeT OlIEHUBACTCS OLIEHKON KaK «3a4TCHO» WU «HE 3a4TCHO».

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuidl. OueHka
OOBSBISAETCS CTYICHTY HEIIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYZIEHT IIOJTHO YCBOMJI Y4eOHBIN MaTepua;

- TPOSABISET HABBIKM aHAIN3a, 00OOIIEHUS, KPUTHUYECKOTO OCMBICIECHUS U
BOCTIPUATHS HH(POPMALINY;

- MaTepHall U3JI0KEH IPaMOTHO, B OIPEIEICHHOM JIOTHYECKOW ITOCIIEN0Ba-
TEJIbHOCTH, TOYHO UCIIONIb3YETCs TEPMUHOJIOT S

OneHka «3a4TeHo» - NI0Ka3aHO YMEHUE WLIIOCTPUPOBATh TEOPETUYECKUE TOJIOKECHHS KOHKPET-
HBIMU IIPUMEPAMHU, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(OPMUPOBAHHOCTh M YCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUH U HaBBIKOB;

- MOTYT OBITh JONYIIEHBI OJHA-BE HETOYHOCTH IPU OCBELIEHUU BTOPOCTE-
IIEHHBIX BOIIPOCOB.

- HE pacKphITO OCHOBHOE COZIEpPIKaHUE YIeOHOTO MaTepHara;

- oOOHapyKeHO HE3HAHWE WM HeTIOHUMaHUe OOJbIeH, Win HanOolee BAKHON
YacTH y4eOHOTO Marepuaa;

- JIOTMYIIEHBI OMUOKN B OMPEACICHUH TMOHSATUH, MPU UCTIOIH30BAHUH TEPMHU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI IMTOCIIC HECKOJIBKUX HABOISIINX BOIIPOCOB;

- He c(hOpMHUPOBAHBI KOMITETEHIINH, OTCYTCTBYIOT COOTBETCTBYIONIUE 3HAHUS,

O11eHKa «HE 3aUTEHO»
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‘ YMCHHS U HABBIKH.

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUHOM
arrecTaluu

4.2.1. 3a4der ¢ OLIEHKON

3ader Cc OIeHKOU sABJseTCS (POPMOM OIIEHKH Ka4eCTBa OCBOCHHUS 00YyJarolmMMCcsi OCHOBHOM TIPO-
(beccronanbHON 00pa30BaTENBFHON MPOrpaMMBI IO paszjenaM JucuMIUIMHBL [lo pe3ynbTaram 3adera c
OIICHKOW O0YYaroIeMycCsl BBICTABIISCTCS «OTIIHYHO», «XOPOIIO», «YJAOBICTBOPUTEIBHO» WIH «HEYJO-
BIICTBOPUTEIILHO.

3aueT MPOBOJUTCS MO OKOHYAHUM YTEHMS JICKUUH U BBIIOJHEHHUS J1TaOOpaTOpHBIX (IIpaKTHue-
CKMX) 3aHATUH. 3a4eT MPUHUMAETCS MpernojaBaTeliIMU, MPOBOIUBIINME J1ab0opaTopHbIe (TpakTUye-
CKH€) 3aHATHUS, UM YUTAIONIMMH JIEKIUU 1O AAaHHOW NUCHUIUIMHE. B cilydae OTCyTCTBHS BeIyIIETro
mpernojaBaTelis 3a4eT MPUHUMAETCS MPEerojaaBareieM, Ha3HAYCHHBIM PACIOPSHKEHUEM 3aBEIYIOIIETO
kadenpoii. C paspenieHus 3aBenyroniero kageapoil Ha 3a4eTe MOXKET MPUCYTCTBOBATh MPEIO/1aBaTeNb
kadenpsl, IPUBICYCHHBIHN /1711 TTIOMOIIH B TIPHEME 3a4ueTa.

[TpucyTcTBHEe Ha 3auere mpemnojaBareneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacmopsi-
KEHHUS PEKTOpa, MPOPEKTOpa MO yueOHOI U BocIUTaTeNbHON paboTe, TUPEKTOpa HHCTUTYTA HE JIOIYC-
KaeTcsl.

dopma npoBeneHus 3aueTa (YCTHBIM ompoc 1o OuieraM, MUCbMEHHas paboTa, TECTUPOBAHUE U
Ip.) onpenesstoTes Kadheapoi 1 T0BOIATCS A0 CBEACHUS 00yJaroIuXcsl B Hauajae ceMecTpa.

Jlis mpoBeneHusl dK3aMeHa BEAYIIHMH MPENoJaBaTeNib HaKaHyHE MOJTy4daeT B JUPEKTOpaTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIaeTCcs B JUPEKTOpAT MOCiIe OKOHYaHUS MEpOo-
NPUATHUS B JIEHb IPOBEJICHUS 3a4eTa WIIM YTPOM CJIEIYIOIIETO JTHSI.

Bo Bpems 3auera oOyuaromuecss MOTYT MOJIb30BAThCS C pa3pellieHus BEAYIIEeTo MpernojaBareis
CIPaBOYHOM W HOPMATUBHOU JIUTEPATYPOH, IPYTUMHU TTOCOOUSIMHU ¥ TEXHUIECKUMHU CPEICTBAMH.

Bpemst moAroToBku oTBeTa B YCTHOM popMe IpH caade 3adera JOJDKHO COCTaBJISATh HE MEHee
20 MEHYT (T10 KEeJaHUIO0 00YJarOIIErocsi OTBET MOXKET OBITh TOCPOUHBIM). Bpems oTBeta - He Gonee 10
MUHYT.

[IpenogaBaTento NpeaoCcTaBiIseTCA MPaBo 3aJaBaTh 00YUYAIOIUMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax MpPOTPaMMBbI TUCIUTIITUHBL.

3HaHUS, YMEHHSI U HaBBIKM OOYYAIOIIMXCS ONPEAETSIOTCS OLICHKAMHU «OTJIMYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIBHO»,  «HCYJOBICTBOPUTEIIHO»,  KOTOPbIC  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B IeHb SK3aMeHa.

[IpenonaBaTenn HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U TOUHOCTH BHE-
CEHHMsI 3aIIUCeH 0 pe3ybTaTax MPOMEKYTOUYHON aTTECTAlUU B 3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

Ecnu obyuaromumiicss IBUICS Ha 3a4eT M OTKA3aJICS OT MPOXOXKJICHHS aTTECTAIlMH B CBSI3U C HE-
MOJATOTOBJIEHHOCTHIO, TO B 3aU€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABIISICTCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymienne MUCHUTUIMHBI, CIIHUCHIBAHUE, MCIIONH30BAaHUE O0YUYAIOIIMMICS HEpa3pElICHHBIX ITe-
YaTHBIX U PYKONHCHBIX MaTepUaioB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0T€POB, HOYTOYKOB M JPYTUX BUIOB JINYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms 3adeTa 3ampenieHo. B ciiyqae HapymieHus 3Toro TpeOOBaHMS MpEroaBaTeb 00s3aH yIaauTh 00y-
YAIONIETOCs U3 AYAUTOPHH U MTPOCTABUTH €MY B BEJJOMOCTH OIEHKY «HE 3a4TCHO».

OOyyaromumcsi, He CAABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXHUTEJIbHON MpUYNHE, UH-
TMBHTyaJbHBIE CPOKH IIPOBEICHUS 3aUeTa ONpeAesatoTes nupekropom MHcTUTyTA.

OO6yuaronuecs, UMEIOIINE aKaJeMHUECKYIO 3aJJ0OJKEHHOCTh, CA0T 3a4eT B CPOKH, OIpeesie-
Mble YHHBepcuTeToM. MHpOpManus o JTUKBUAALUHN 3310JDKEHHOCTH OTMEYAeTCsl B 9K3aMEHAI[MOHHOM
JIUCTE.

Jonyckaercs ¢ paspenieHus aupexkropa MHcTuTyTa M AOoCpoYHas ciada 3a4era ¢ 3alKchbio pe-
3yJlbTAaTOB B 9K3aMEHALMOHHBIN JIUCT.
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I/IHBaJ'II/I,Z[BI " JIMla ¢ OrpaHU4YCHHBIMA BO3MOKHOCTAMU 3J0POBbS MOTYT CAAaBaTh 3a4YCThI B CPO-

KH, YCTAaHOBJICHHBIC MHIWBHUAYaJIbHBIM yqe6HBIM IIJIAaHOM. I/IHBaJ'II/II[I)I " JInga ¢ OrpaHUYCHHBIMU BO3-
MOKHOCTAMMU 3J0POBbs, UMCIOIINUC HAPYHICHUS OIMOPHO-ABUIATCIBHOIO aIlrapara, JOIMyCKAarTCA Ha aT-

TE€CTALlMOHHBIE UCIIBITAHUS B CONIPOBOKIEHUH ACCUCTEHTOB-COITPOBOKIAIOIIIHX.
[Ipouenypa mpoBeaeHUsT TPOMEKYTOUHOM aTTecTaluu Ui 0cOObIX ciaydaeB u3loxkeHa B «llo-

JOXKEHUH O TEKYyLIEM KOHTPOJE YCHEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTallMM OO0YyYaroluXxcs IO
OIIOII 6akanaBpuara, cnenuanutera u Maructparypbl» ®I'BOY BO 0xHo-Ypanbckuit TAY (KOVp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OneHoYHbBIE CPEICTBA Kon n naumenoBanue
TunoBble KOHTPOIBHLIE 3aJaHUS U (UIIK) MHBIE MAaTEPUAIIBI, HEOOXO- HHAUKATOpa KOMIIC-
JMMBIC JUTsl OIICHKH 3HAHUM, yMEHU, HABBIKOB U (WJIM) OIBITA JICs- TCHIMH
TEITHLHOCTH, XapaKTePU3YIOIMNUX CHOPMUPOBAHHOCTH KOMIIETCHITHI B
MIPOIIECCE OCBOCHUS TUCUUTITNHBI
1. 1. TIpeamert u 3amaun Gu3nuecKo XUMHH. POJIb OTEYECTBEHHBIX yUe- N-1ormk-1
HBIX B pa3BUTHU (PU3NYECKON M KOJJIOWAHON XuMHHU. 3HaueHue (usu- | Mcrnonb3yer OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHU B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOM HayKax. CTBEHHOHAYUYHBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTEpHUCTHUKA TBEPAOTO U
XuaKoro cocrosinus. Ilonarue o nnasme.

3. 3akoHbI UAcAIbHBIX Ta30B. 3akoH boils-Mapuotra, I'eit-JIroccaka,
ABoranpo. MoJieKynsipHO-KHHETUYECKAasi TEOPUSI Ta30B.

4. PeanpHble ra3pl, UX OTJIMYME OT UOCAILHBIX. [ 'a30BBIE CMECH, 3aKOH
JanpToHa.

5. Ilpenmer tepmoauHamMuku. OCHOBHbIE TEPMOAMHAMUYECKHE TTOHS-
TUS: TEIIoTa, pabdoTa, Telo, cucTema, cpena, (asza, mapaMmerpsl, Mpo-
necc. IlepBoe Hauano TepMOAMHAMUKH.

6. 3akon I'ecca u ciencTBUs, BBITEKAalOmIMe M3 Hero. IloHsTHE DH-
Tanbnuu. Berumcienune TemnoBbiX 3((EKTOB peakuuil Mo TerioTaM
00pa3oBaHMs U CTOPAaHUS BELIECTB.

7. Btopoil U TpeTuil 3aKOH TEPMOAMHAMHUKU. DHTponus. [ToTeHunan
I'n66ca u HaNpaBIEHHOCTh XUMHUECKUX peakuuid. [Ipumenenue 3ako-
HOB TEPMOJIMHAMMKH K JKUBBIM OpraHU3MaM.

8. Xwumuueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. X 3aBUCUMOCTh OT pa3IMUHbIX (DAaKTOPOB. YpaBHECHHUE
Appennyca. DHeprus akTuBaluu. OnpeneacHue SHEPTUU aKTUBALIUH.
9. MonexynsipHOCTh U MOPSIOK PEAKIUU. JJIEMEHTAPHBIE ITPOLIECCHI.
Kunernueckue ypaBHEeHUS peakuid IEPBOTO U BTOPOTO MOPSAKOB.

10. Karanu3 u ero 3Hauenrie. OCHOBHbBIEC PUHIUIIBI KaTaIn3a (y4acTue
KaTaJlu3aTopa B XMMUYECKOW peaklny, CHUKEHHUE YHEPTUU aKTUBALlUU
U U30UPATEeNbHOCTh JNEUCTBHS). ['OMOTCHHBIM M TETEPOreHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX ITpoLieccax.

11. CnoxHble peakiuu, UX pa3zHOBUAHOCTU. DOTOXMMUUYECKHE pEaAK-
uuu. CHHTE3 OpPraHMYECKOro BEIIECTBA PACTEHUSAMH IOJ JIEHCTBUEM
xjopoduia. 3HaueHune PoTocuHTE3A.

12. Xumunueckoe paBHOBecHe. JIMHAMMUYECKHUH XapaKTep pPaBHOBECHS.
3akoH JeicTByronMx macc. KoHCTaHTa XMMHUYECKOr0 PaBHOBECHUS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XUMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObI BeIpaskeHUsI cOcTaBa pacTBOpoB. Dusnyeckas
1 XMMUYECKast TEOPUU PaCTBOPOB.

JTUCIUTIIAH TSI pe-
LIEHUsI CTaHJIAPTHBIX
3agay B oOJjlacTH ar-
POJKOJIOTHH,  arpo-
XUMHUU W arpornoyvBo-
BEJICHUS C MPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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14. KonnuratuBHble CBOMCTBA pacTBOpoB. 3akoHbl Payis. [loHmxkenue
JaBJIEHHs HACBHIIIEHHOTO Iapa pacTBOpUTENsl Haja pacTBopoM. Kpuo-
CKOMHUs. DOYIUTHOCKOIIHS.

15. Ocmoc. OcMoTHYECKOE JJaBJIeHUE pa30aBlIeHHBIX PACTBOPOB. 3aKOH
BanTt-T'odda. bruonornueckue mporeccsl 1 0cMoc.

16. Teopust 351eKTpOIUTHYECKON aucconuanuu AppeHuyca. PacTBopbl
AJIEKTPOJIIUTOB U HE-3JEKTPOIUTOB. Criabble U CUIIbHBIE AJIEKTPOJIUTHL.
IIpoueccel conpBaTanuu (rugparanun). CTeneHb U KOHCTAHTA JIUCCO-
LMAUH, UX 3aBUCUMOCTb OT KOHILIEHTPALMK U TEMIIEPATYypPHI.

17. Teopusi cuIIbHBIX 3JeKTpoUTOB [[ebast m X1oKkens. AKTUBHOCTD,
KOA((PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOPA.

18. IIpumenumoctsb 3akoHOB Paymns u Bant-I'odda k pactBopam aiiek-
TponuToB. 30TOHMUYECKN KOAPDUITUECHT.

19. Bona. MoHHOE nmpou3BeieHUE BOIbI, €70 3aBUCUMOCTbh OT TEMIIEpa-
Typbl. Bonopoassiii u ruapoxcunbHbiil nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpeiesieHne KUCIOTHOCTU BOJHBIX pacTBOpoB. IloHs-
tue pH u pK. Beraucienne pH cuIbHBIX U C1a0bIX KHCIOT, OCHOBAHHIA
Y TUJPOJIU3YIOLIUXCS COJICH.

20. BydepHble cuCTeMbI, UX COCTaB U MexaHU3M neicTBus. Pacuer pH
Oydepubix cuctem. bydepHas eMKOCTh, BIMSHUE HA HEE Pa3TUIHBIX
(dakTopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnexkTpuyeckas MPOBOAMMOCTb PACTBOPOB AJIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y eibHas 3JIEKTPUUYECKas MPOBO-
IUMOCTb; 3aBUCUMOCTb OT pa30OaBieHus. MomsipHasl ayeKTpudecKas
POBOJIUMOCTh. 3aKoH paz0aBienus OctBanbia. [1oJBHKHOCTE HOHOB,
CKOpPOCTh MX ABMXeHHU. [IpakTHueckoe npuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOMN 3MEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro U BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIHUANI. Y paB-
HeHue HepHcra. MIHIuKaTopHble, CTaHAAPTHBIE U 3JIEKTPOJIbl CpaBHE-
Hus. [loTeHnmomMeTpuieckoe onpezaeneHue HOHOB B pacTBOpax.

23. T'anpBaHM4eckue 3eMeHThl. OOpaTUMBbIE U HEOOpaTUMBbIEC HJIEMEH-
Tbl. DJIC ranpBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHBIE SBJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumsi. M3zotepmbl ancopOumu. AncopOuus u ee OHONOrmuecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHuUIEe «TBEPOE TeIo - ra3». Teopun agcopOuu,
ypaBHeHue Jlenrmiopa u @peiHanuxa.

26. AncopOuusi Ha TpaHUIIE «TBEPAOE TEJIO — PacTBOp». MoJeKymsip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U TI0-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaunBaHue. Ponb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas xapakTepuCcTUKa IUCIepCHBIX cucteM. Mx kimaccupukanus
U PacIpoCTpaHEHUE B MIPUPOJIE.

28. O0mas XxapaKTepuCcTUKa KOJJIOUAHBIX CHCTeM. MeTObI MOTydeHUs
KOJUIOM/IHBIX CUCTEM.

29. MuneisipHas TeOpusl CTPOSHMSI KOJUIOMIHON YaCTUIIBI.

30. MoJieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
BbpoynoBckoe nBuxenue. OcmoTuueckoe naBiaeHue. CeauMeHTaus.
Bsaszkocts.

31. OuncTka KOJUIOMIOHBIX PacTBOPOB METOJAaMU [UaN3a, YIbTpa-
GbuabTpanuy, dJIEKTPOANAIN3A U IIEKTPOYIbTpadUIbTPAILIUH.
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32. OnTuyeckue CBOMCTBA KOJUIOMAHBIX cucTeM. (CBeTropaccesHue.
O¢dexr Tunaana. YapTpaMUKPOCKONUYECKUE U HE(EIOMETPHUUECKUE
HCCIEA0BaHUS.

33. DIEKTPOKMHETUYECKUE SIBIICHUSI KOJUIOMAHBIX cHUcTeM. J[3eTTa-
MTOTEHIMA.

34. KuHetnueckass M arperaTMBHas yCTOMYMBOCTb KOJUIOWIHBIX CH-
crem. Koarynsmusa u dakropsl, ee BbizbiBaromue. [IpaBuna [ymbie-
I'apau. Iopor koarymsanuu. B3aumuas koarynauus. CtapeHue 30iei u
NenTU3anus. 3allUTHOE JACHCTBHE MOJEKYISPHBIX aJCOPOMPYIOLINX
CJIOEB.

35. Xapakrepuctuka pactsopoB BMC. Dnektpudeckue, MOIEKyIspHO-
KUHETUYECKHE U ONTHYECKHUE cBoicTBa pactBopoB BMC. M303nekTpu-
geckas Touka. Bsskocth. HaOyxanue. BwicanmuBanue. Koamepsariusi.
Oo6parumocts BMC.

36. O0mas XxapakTepuCcTUKa MUKPOTETEPOTeHHBIX CHCTEM. A3pO30JIH,
CYCIIEH3UH, YMYJIbCHUH, NTEHBI.

Hlkana 1 KpUTEpHH OLIECHUBAHUS OTBETa 00YYaIOIerocs MpeACTaBlIeHbl B TaOIHULIE.

Ixana Kpurtepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE 313aH1/1e MIPOTrpaMMHOTO MaTe-
(oTIHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEILHON JIUTEPATYpPBl, PEKOMEHIO-
BaHHOW MPOTpaMMON AUCIUIUIMHBI, TPABUIILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHWE OCHOBHOM JIMUTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OIIMOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJTOCTATOUYHO MOJTHOE PACKPBITUE COACPKAaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaHa B MUHUMAJIbHOM O6’beMe, I10-
TPEITHOCTH HEMPHUHITUITHATBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIIOBJIETBOPUTEHHO)
IICHWHU 3ada4Hu.
Orenka 2 mpoOerbl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Ox3ameH
DK3aMeH He MPelyCMOTPEH YUeOHBIM MJIaHOM

4.2.3. KypcoBas paboTta / KypcOBOM MPOEKT

Kypcosast paGota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUeOHBIM IIIAHOM
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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