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Pa6oyas mporpaMMa QUCIHIUIAHE] «XUMHs (H3MYEeCKas ¥ KOJIOHIHAS» COCTaBIEHA B COOT-
BeTCTBHM ¢ Tpebopanusmu DeepanbHOro rocyAapCTBEHHOT0 00pa30BaTEILHOr0 CTaH apTa BEICIIe-
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Poccuiickoit ®eneparnuu ot 01.08.2017 r. Ne 737. Pabouas nporpaMMa npeHa3Ha4YeHa I IOATo-
ToBKH Oakanaspa no HampasieHuio 35.03.05 CagoBoacTBo, HanpaBIeHHOCTE — JleKopaTHBHOE ca-
AOBOJACTBO H NaHAMA(THBIA IU3aiH.

Hacrosimas pabogas mporpaMma JUCLHUIIIMHEI COCTaBIeHa B paMKaX OCHOBHO¥M mpodeccHo-
HanbHON o6pazosarensHoi mporpammel (OIIOII) 1 yuuTsiBaeT 0COOCHHOCTH OOYHYECHHS IIPH HHKIIO-
3WBHOM 00pPA30BaHWUH JIHII C OTPaHMYCHHBIME BO3MOKHOCTAMH 310poBks (OB3) u nuBammaos.

CocTaBuTeNs — KaHAUAAT OHOoI0THYecKuX Hayk, Kanranos A.A.
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaep o Hanpasneruto moaroroBku 35.03.05 CamoBoaACTBO TOKEH OBITH MOATOTOBJIEH K pe-
IHICHUK 3aJ1a4 HpO(beCCHOHaHBHOﬁ NCATCIIBHOCTU CJ'IGI[YIOH_[I/IX THUIIOB: HpOI/ISBO,Z[CTBeHHO-TGXHOHOFI/I‘-IG—
CKO1.

Heab AucuunauHbl — chOpMUPOBATh y 00yUaIONIMXCS 3HAHHS, YMEHUS U HaBBIKK HEOOXOJMMBIC
IUISL IOCNIEAYIOIIEl OArOTOBKH OakaaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4
CEIbCKOXO035HCTBEHHOT0 MTPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.
3agauu TMCHMILIHHBI:
— U3YYUTh 3aKOHOMEPHOCTH (PU3UKO-XMMUYECKHX MTPOLIECCOB, MPOUCXOISAIINX B IIOYBE U )KUBBIX Op-

raHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

— O3HAKOMUTbHCS C annapaTypoi U MeTolaMU (PU3NUECKO-XMMHUECKOTO UCCIIEJOBAHMS, UCIIONb3Ye-

MBIX JIJISl aHAJIM3a MTOYB M KA4eCTBa CEJIbCKOXO35IMCTBEHHON 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(bOpMaI_II/IOHHO-KOMMYHI/IKa-

OUOHHBIX TEXHOJIOTHH.

NJI-1onk-1
Hcnonb3yeT oCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAy4YHBIX JTUCIUIUINH
IJi1 pCHICHUA  CTaH-
JTApTHBIX 3a/1a4 B 00J1a-
CTH  CaJOBOJCTBA C
npuMeHeHneM HHGOP-
MallMOHHO-KOMMYHU-
KallUOHHBIX TEXHOJIO-
Ui

CTBEHHOHAYYHBIX JTUCIIH-
IUIMH, SABJIICHWM W TpO-
LIECCOB, B TOM YHUCJIE MPO-
IIeCChl 00pa30BaHMs pac-
TBOPOB, HUX CBOMCTBa W
OCOOCHHOCTH TPOTEKAI0-
IUX B HUX PEAKLIHIA; T10-
BEPXHOCTHBIE SIBJICHUS U
CBOMCTBA  IOBEPXHOCT-
HBIX CJIOEB; yCJOBHUSA CY-
IIECTBOBAHUSA JHCIIEPC-
HBIX CUCTEM M (PaKTOpOB,
BIIMSAIOIIMX HAa yCTOMYM-
BOCTh TaKHX CHCTEM —
(b1.0.38-3.1)

3aKOHbI U TIOHSTHS €CTe-
CTBEHHOHAYYHBIX JIUCLIH-
IVIMH B Tpo(hecCHOHAIb-
HOW JIEATENTLHOCTH C TIPH-
MEHEHHEM  HMH(OpMAIH-
OHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUH, OIPENEATh
CYIIHOCTh (PH3HKO-XUMH-
YEeCKUX MPOLIECCOB, MPO-
UCXOJAIIMX B IIOYBE U
pacTeHuu; HCHOJIb30BaTh
CBOMCTBAa XUMHUYECKHX Be-
IIECTB B J1aOOpaTOpHOI 1
MPOU3BO/ICTBEHHOM TPAK-
tuke — (b1.0.38-Y.1)

Kon n HammMeHoBaHme ®opmupyembie 3YH
HUHAUKATOpa JOCTHUKC-

HHS KOMIIETEHIMN 3HAHUA YMEHHS HaBBIKU
Ob6yuaronuiicss aomkeH | OOyvarommiics  gomwked | OOygaromuiics — 1007-
3HATD: YMETb: ’KEH BIIaIETh:
OCHOBHBIE 3aKOHBI €CTE- | MCIIOJb30BaTh OCHOBHBIC | HABBIKAMU

npoBefeHusT  (U3NKO-
XHMHYSCKHX METO0B
HCCIICIOBAHUI TIOYB U
CeJIbCKOX O3SMCTBEH-
HOH IIPOAYKIUU —
(b1.0.38-H.1)

2 Mecto nucuumianHbl B ctpykrype OITOII

Jucuumumna «Xumus puznyeckast U KOJUIOMIHAS» OTHOCUTCS K 00s3aTeIbHON YacTH MPOTPaMMBI

OakanaBpuara.




3 O0béM IMCcUMIVIMHBI M BUABI Y4eOHO# padoThl

OO0BeM IUCIUILIMHEI cocTaBaeT 4 3aueTHrIX equHuibl (3ET), 144 akanemuyeckux daca (majee va-
coB). JlucuunianHa u3y4yaercs:

— ouHas (opma oOydeHus B 3 ceMecTpe;

— 3ao4Has ¢opMa Ha 2 Kypce.

3.1 Pacnpenenenune oobeMa JUCHUNIMHBI 10 BUIAM Y4eOHOI padoThI

KonnuecTBo yacoB
Bun yuebnoit paboTbl ouHas (popma 3ao4Has popma
00y4YeHHs o0y4YeHHS

KonrakTHasi pa6ora (Bcero), 48 16

B TOM 4HCJIe MPAKTHYeCKas MOJIT0TOBKA

Jlexmuu (JI) 16 8
JlaGopatopusbie 3ansartus (JI3) 32 8
[Ipaktrueckue 3ansatus (113) - -
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 69 119
KonTpoJs 27 9
HTtoro 144 144

3.2 PacnpenesieHne y4eO0HOI0 BpeMeHH 10 pa3aejiaM u TeMaM

Ounas popma o0yueHust

B TOM 4YHUCJIC

KOHTaKTHas pa60Ta é
No Bcero 8
TeMEL HanmenoBanme pa3aciioB U TCM 4ACOB CP E
JI J3 | 113 o
=
1 2 3 4 5 6 7 8
Pa3nen 1. duznyeckast Xumusa
1.1. | BBenenue 9 1 2 - 6 X
1.2. | ArperaTHble COCTOSIHUS BEILIECTBA 9 - - - 9 X
1.3. | XuMnueckas TepMOJIMHAMUKA U TEPMOXUMHUS 11 1 4 - 6 X
1.4. | XuMuueckast KHHETHKA U KaTaJlu3 12 2 4 - 6 X
1.5. | PacTBOpBHI 3JIEKTPOTMTOB U HEIJIEKTPOJIUTOB 12 2 4 - 6 X
1.6. | DJIEKTPOXUMHUYECKHUE MPOLIECCHI 12 2 4 - 6 X
Pa3nen 2. Komtonguas xuMus
2.1. | IloBepxHOCTHBIE siBJICHUS. AncopOrus 12 2 4 — X
29, Konnounnbie CUCTEMBI U METO/IBI TOTYUYEHUS JTNO- 12 ’ 4 : 6 X
(hOOHBIX KOJUTOMIOB
)3, VY CTORYMBOCTD U KOATYJISIHS THOPOOHBIX KOJIIO- 10 ’ ’ 3 6 X
UJI0B
2.4. | MukporereporeHHble CUCTEMBI 7 1 - - 6 X
55 PacTBOpBI BHICOKOMOJEKYISPHBIX COSAMHEHHIA 11 1 4 3 6 «
(pactBoprl BMC)
KonTponb 27 X X X X 27
Hroro 144 16 32 69 | 27




3aounas popma oOyueHust

B TOM YHCJIC A
6 =
Ne Beero KOHTAKTHAas1 pa00Ta a
TEMEL HanmenoBanme pasaciia U TEMBI Sacon CP E
JI JI3 | 113 S
Pa3nen 1. Pusnueckas XumMus
1.1 | Beenenune 10 - - - 10 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 10 — — — 10 X
1.3 | XuMnueckast TepMOJIMHAMUKA U TEPMOXUMHUSI 11 1 — — 10 X
1.4 | XuMnueckast KHHETHKA U KaTalu3 13 1 2 — 10 X
1.5 | PacTBOpHBI 2JE€KTPOIMTOB U HEIJIEKTPOJIUTOB 13 2 1 — 10 X
1.6 | DIEKTpPOXUMHUYECKUE MPOLIECCHI 12 1 1 - 10 X
Paznen 2. Kommonanas XxuMus
2.1 | IloBepXHOCTHBIE SIBICHUS. AJCOPOIHS 13 1 - - 12 X
K
29 OJIJIOMIHBIE CUCTEMBI U METO/IbI TTOJTYYEHUS 14 1 ) B 11 X
10 OOHBIX KOJUTOUIOB
5 KOa KOJI-
23 VY CcTOMUMBOCTD U KOATYISIIMS TMO(POOHBIX KO 13 1 B B 12 X
JIOUJIOB
2.4 | MukporereporeHHble CHCTEMBI 12 - - - 12 X
25 PacTBOpbI BBICOKOMOJIEKYISPHBIX COSIMHEHHM 14 _ ) B 12 X
(pactBopel BMC)
KonTposb 9 X X X X 9
OO01mas TpyI0eMKOCTh 144 8 8 - | 119 9
4 CTpyKTypa u coaep:kaHMe TUCHUIUIHHBI, BKJIOYaI0Iee MPAKTHYECKYIO OATO0TOBKY

[TpakTudeckasi MOATOTOBKA MPU peaTn3aui YIeOHbIX TPEIMETOB, KYPCOB, TUCIHUILINH (MOTyIEH)
OpraHMu3yeTcsl MyTeM MPOBEJCHUS MPAKTUYECKUX 3aHSITHM, TPAKTUKYMOB, JJaOOPATOPHBIX padOT U MHBIX
AQHAJIOTUYHBIX BHUJIOB YUE€OHOU NEATEIHHOCTH, IPEIyCMAaTPUBAIONINX YIacTHE 00YJaIOINXCs B BBITIOTHE-
HUU OTJEJIbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX ¢ OyayIiei npodeccrnoHalbHOMN 1eATEeIbHOCTHIO.

[IpakTudeckas MOATOTOBKA MOXKET BKJIIOUATh B CE0S OT/AEIbHBIC 3aHATHUS JICKIIMOHHOTO THIIA, KO-
TOpBIC MPEyCMATPHUBAIOT Tiepenady yueOHoi nHpopManuu o0yqdaronmMcs, HEOOX0IUMOM ISl TTOCHIeny-
IOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIeil MpodecCHOHaNbHOMN AesTeIbHOCTBIO.

PexomenayeMbiit 00beM MPAaKTUIECKOM TMOATOTOBKH (B MPOIIEHTaX OT KOJMYECTBA YaCOB KOHTAKT-
HOM paboThI) AJIs AUCIHILTUH, PEATU3YIONIUX

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npoeccronansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUNIMHBI

Pasznea 1. duznueckas XuMus
1.1 BBenenune

Bo3HukHOBeHHE (PU3WUYECKONH W KOJUIOMJAHOW XHMHH KaK CaMOCTOSITENbHBIX JUCIUIUIMH. M.
B. JIOMOHOCOB — OCHOBOMOJOXHUK (PU3UUYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH
dbuzmveckoil 1 KoyutonaHoU xuMuu. [IpeameT dhuzndeckoil 1 KOJJTOMIHONW XUMUHU. 3HaUueHue (pu3nueckomn
Y KOJUTOUTHOW XUMUM B OMOJIOTHUECKOHN U CEeThCKOXO03HCTBEHHOM HayKaX.



1.2 ArperaTHble COCTOSIHMS BellleCTBA

CocrosiHUsA BelIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Iia3Mma. ['a3o000pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TIa3a, KHHCTHYUCCKasd Teopm{ ra30B
PeannHEbIe ra3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXMMHSA

Krnaccuueckast u ctaTucTudeckas TepMoanHamMuka. CucTemMa u BHEHIHSs cpeia. DHeprusi. Pabora
M TeIJIoTa KakK crmocoOwl mepenaun sHepruu. DyHKIuUs cocTosHus. [lapamerpsl cocrosHus. Peakumm
obOpazoBanus. TermoBoit 3pPeKT XUMUIECKON peakuu. DHTaIbNHs. 3aKoH ['ecca U CIIeCTBUS U3 HETO.
Bropoe nauano repmonuHaMuku. Tperbe Hauano TepMoanHaMuk. CBOOOIHAS SHEPIUsl U HalpaBiIeHHUE
XUMHUYECKUX PEAKLUMU.

1.4 XumMuyeckass KHHeTHKA U KaTaJIu3

CkopocTh xumuueckux peakuui. CpenHsss U MIHOBEHHAs CKOpPOCTb XHUMHYECKOW peakuu.
KoncTaHTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusHWMe KOHUEHTpAllMM Ha CKOPOCTh pPEakKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakluid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appennyca. DHeprust aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ouosiornyeckux mpoueccax. Kiaccupukanus KaTamUTHUECKUX MporeccoB. DepMeHTaTUBHBIN KaTaius,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosornyeckux rmpoueccax. DoToxuMUUecKre peakiuH.
@OTOXMMHUYECKHE, TEMHOBBIE M PaAMALMOHHO-XUMHUYeckHe peakiuu. CKOpocTh (POTOXMMHUYECKHX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHSIMU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCcTOMUYMBOE, XMMHUYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIuHaMU4YeCcKUi XapakTep paBHOBeCHs. BinsHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[larenpe. 3aKoH AEHCTBYIOMMX Macc. KOHCTaHTa XMMHUYECKOTO paBHOBECHUS U CBSI3b €€ C U3MEHEHUEM
CBOOOTHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

Paz0aBnennsie pactBopbl. KosumdratuBHbele cBoiicTBa pacTBOpoB. [loHmkeHHMe aBieHUS
HACBILIEHHOTO Mapa PacTBOPUTENS Hal pacTBopoM. TemmepaTypa 3amep3aHusi pa30aBiIeHHBIX PaCTBOPOB.
Kpunockonus. 3akons! Payns. TemnepaTypa kumeHus pa30aBiaeHHbIX pacTBOpOB. D0ymmockonusi. OcMmoc.
OcMmoTHveckoe aaBiaeHuE pa30aBlIeHHBIX pacTBOpoB. 3akoH BauTt ['odda. buonorndyeckue mporeccsl u
ocMoc. Bo3HuKHOBEHHE MOHOB B pacTBopax. IIpoueccel conpBaTanuu (rugparanuu). Pazsurue teopun
CHJIBHBIX DJIEKTPOIHUTOB B pabotax [lebas u Xrwokkens. AKTUBHOCTh, KOA(D(DHUIIMEHT aKTUBHOCTH, HOHHAs
cwila pacTBopa. Pa3BuTue NoHATHS KUCIOTHI M ocHOBaHUsL. Teopust bpeHcrena, KMCIOTHO-OCHOBHBIE MTAPHI.
Cuna xuciot u ocHoBaHui. KonndecTBEeHHOE OmNpe/iesIeHHe KUCIOTHOCTH BOAHBIX pacTBOpPOB. [loHsTHE
pH u pK. Pacuer pH kucnbix u menouHsix pacTBopoB. BydepHble CHCTEMbI, UX COCTaB M MEXaHU3M
nevictus. Pacuer pH Oydepubix cucrem. bydepHas eMKOCTh, BIUSHHAE HAa HEE Pa3IUYHBIX (AaKTOPOB.
DnexTpuueckas NPOBOJUMOCTb PAaCTBOPOB 3JIEKTPONUTOB. IIpOBOAHMKM NEPBOrO M BTOPOro poOAA.
[IpuMeHeHne 3akOoHa JCUCTBYIOIIMX MacC, K CJIa0bIM JJIEKTpoiauTaM. 3akoH paszbaBieHus OcTBaibia.
[TonBMXHOCTH MOHOB. METO/IbI U METOJUKH HCCIeNOBaHUA (PU3MKO-XUMHUYECKUX CBOMCTB PacTBOPOB.
Omnpenenenue cTeNeHW M KOHCTAHTHI JUCCOLMALMU ClIa0bIX 3JeKTpoiuToB. KoHaykromerpuueckoe
TUTpoBaHuEe. [IpuMeHeHHE  JIEKTPUYECKOM  NPOBOAMMOCTH Ul ONPEAETCHUS  BIAXHOCTH
CEJIbCKOXO03SUCTBEHHBIX MPOTYKTOB, TUHAMHUKHU COJIEBOTO peXUMa IOYB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOWHOHM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue snemMeHTh. OOpaTUMble U
HeoOpaTUMbIe 3eMeHTHl. YpaBHeHue Hepucra. Dnekrpomgusie moreHimansl U1 DJ[C ranbBaHHYECKUX
3JeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIoOpoaHbld 3JIEKTPOA. DIIEKTPOIbl
MHJUKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTeNlbHbIE (CpaBHEHUS). MI3MeEpeHne 3JIeKTPOIBHKYILUX CHJL.
[ToTennmomeTpudeckoe ompeaeraecHue HOHOB B pacTBopax. Juddy3monHsie moTteHImManbl. MeToabl
ycrpaHeHus: Tu¢QGy3HOHHBIX MOTEHIHUATOB. OKUCIUTENbHO-BOCCTAHOBUTENIBHbBIE SJIEKTPOAbI U IEMH.
OKuUCIUTENbHO-BOCCTAHOBUTENIBbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHImoMeTpuueckuii MeTo



omnpenenenust pH. CTeKISTHHBIHN 371€KTpoJ ¢ BofopofHON (yHKuuel. [loTeHImoMeTpuieckoe TUTPOBaHUE.
OnpeneneHne OKMCINTEIbHO-BOCCTAHOBUTEIBHOIO IIOTEHIIMAIA B OMOJIOTHYECKUX CUCTEMAX.

Pasznen 2. Kosstonanas xumus
2.1 [loBepXHOCTHBIE SIBJIEHUSI. ATCOPOLMS

Nzotepmbl ancopOuuu. @usnydeckas 1 XuMU4eckas aacopOuusi. AIcopOius Ha rpaHUIe TBEpAOe
Teno — ra3. Teopus ancopOunu, Ypapaenue Jlearmropa u @peitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQWIBHBIX MOJEKYJI Ha IOBEPXHOCTH ajcopOeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrust Ha rpaHHIE pasjena pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-HEAKTHBHBIC
BeriecTBa. OpHeHTAIHsI MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOTydeHHusI THOPOOHBIX KOJJIOUI0B

OO0mmas xapakTepuCTHKa KOJUIOMIHBIX CHCTEM M HX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaX.
MeTtoasl omy4deHus: TM0()OOHBIX KOJIOUIOB € MOMOIIBI0 KOH/ICHCAIIMU, MEXaHUYECKOTO pa3apooieHus,
AIEKTPUUYECKOTO PACIIBUICHHUS, YIBTPA3BYKa U MENTU3auU. MONEKYIIpHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBckoe aBmkeHHe. OCMOTHYECKOE J1aBlICHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaQUIbTpaINy,
AJICKTPOINAIN3a U AJeKTpoynbTpadunbTpanun. CBeropaccesaue. Db dext Tunnans u ypaBaenue Pames.
MeTo1bl 1 METOTUKH UCCIICOBAHUS (PHU3UKO-XUMHUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroiiunBocTh. Koarymsuus. JlelictBue snextponutos. [IpaBuiio
[Iynpua — Tapau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryiaunuu. Koarynsius v a3eTTa-
noteHuai. Teopus koaryasuuu nnekTpoautaMu. Kunerrka koarynauuu. CtapeHue 30ei U nenTu3aius.
3ammTHOE JEHCTBUE MOJICKYISIPHBIX aJICOPOUPYIONINX CIIOEB.

2.4 MukporeTreporeHHbie CHCTeMbI
Cycnienzuu. Omynbeuu. Ob6patuMocTs $a3. IMynbraropsl. [lensr. Aspozonu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pacTtBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux poyib B OMoJIOrH4ecKux o0beKkTax, mousax. Cormo-
cTaBJeHHE JTUOPOOHBIX KOJIOUA0B U pacTBopoB BMC. Drnekrpuueckue, MOJIEKYIIPHO-KUHETUYECKHE U
onTH4eckue cBorcTa pactBopoB BMC. 3apsi wactuiiel. M3o3mektpuueckas Touka. MemOpaHHOE paBHO-
Becue. Bsaszkocts. OcMoTudeckoe aaBieHne. CBeTopaccessHue U NoriomieHne ceeta. Habyxanue u pacTBo-
penne BMC. Crenenp HaOyxaHus U CKOpOCTh HaOyxaHust. @aktopsl HaObyxanus. ['enu. Ctyaau. [Tomykon-
JIOUABI. MGTO,Z[BI 1 MCTOANKU UCCIICAOBAaHUA q)HSI/IKO—XI/IMI/I‘-IGCKI/IX CBOIICTB BBICOKOMOJICKYJIAPHBIX COCOU-
HEHUil.

4.2 Conepxanue JeKui

Ounas popma o0yueHust

2 | E¢
Ne 5a 8858
JIeK- Kpatkoe coaeprxanue neKuu § 3 E S
JE8%07%0 g = c% g
i s
BBenenne. Bo3HukHOBeHUE (PU3NUECKON M KOJUIOMIHOW XUMHU KaK CaMOCTOS-
TENBHBIX TUCHUILIUH. [IpenMer Gu3ndeckoi M KOJJTOMIHOW XUMUU. 3HAYCHUE
1 (bU3MYECKON U KOJUTOUIHOW XUMHUH B OMOJIOTHYECKON U CETbCKOXO03SIICTBEHHOM 5 N
HayKax.
XuMu4yeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas u cratuctuye-
ckas TepMoauHaMuka. CucreMa u BHENTHSS cpefa. DHeprus. Pabora u temmora




Kak crocoObl nepeaayun sHeprun. OyHKIus cocTosiHus. [lapameTpsl cCOCTOSHUS.
Peaknun oOpazoBanus. TermoBor 3PeKT XUMUYECKON peakiuy. DHTATbITHS.
3axon ['ecca v cleCTBUS U3 HETO.

XuMuvecKkass KHHeTUKA U KaTaau3. CKopocTh XUMUYecKux peakuuit. Cpen-
HSIsl ¥ MTHOBEHHAsI CKOPOCTh XMMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YecKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuidi. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLMid. BnusHue temiiepaTypsl Ha CKOPOCTb PEaKIUU.
YpaBHenue Appennyca. DHeprus akTuBanuu. Katanus u ero 3HaueHue B COBpe-
MEHHON XMMHUYECKON TEXHOJIOTUH M OMOJornyeckux npoueccax. Kinaccuguka-
1S KaTaTUTHYeCKUX npoieccoB. DepMeHTaTUBHBIN KaTaiu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX IMpolieccax. XUMHUECKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. MIcTuHHOE, yCTOMYNBOE, XMMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHAMHUUecKuX (pyHKIMi. JIMHaMu4eckuil XapakTep paBHOBecus. Bims-
HHE BHEUIHUX YCJIOBUM Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH neicTBy-
IOLUX Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HEAIEKTPOJIUTOB. Paz6aBinennasie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkKeHUE NaBieHUs HACBIIEHHOTO Mapa
pacTBOpUTEN HaJl pacTBOPOM. Temmeparypa 3amep3aHusi pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Paynsa. Temneparypa kumeHusi pa3OaBiICHHBIX
pactBopoB. DoOymmockonusa. Ocmoc. OcMOTHYECKOE JAaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE MOHOB B pacTtBopax. [Ipoueccsl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIIBHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkensi. AKTUBHOCTb, KO-
3¢ (HULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JIEKTPONUTOB. [IpoBoIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JIEUCTBYIOIINX MAcC, K CIa0bIM 3JIeKTpoauTaMm. MeToibl u Me-
TOJMKH HCCIEN0BaHUs (PU3UKO-XMMHYECKUX CBOMCTB PACTBOPOB.

DJIeKTPOXMMHUYECKHUE Mpouecchbl. [[BOMHON 3TIEKTPUYECKUN CIION U €0 CTpOe-
Hue. [anpBaHmdeckue smeMeHThl. OOpaThMble W HEOOpaTHMbBIE 3JIEMEHTHI.
VYpaBaenue Hepucra. Dnexktpoanbie noreHuuansl 1 3/[C raibBaHUYECKHUX dJ1e-
MeHTOB. HopMmanbHblil (CTaHAApTHBIN) MOTEHIMAl. BoIOpOAHBIA 31EKTpOA.
DJIEKTPObl MHIMKATOPHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeIbHbIE (CpaBHE-
Hus). M3mepeHne aeKTpoaBWKymux cuil. OnpeseneHne OKUCINTENbHO-BOC-
CTAHOBUTEJIHHOTO MOTEHIIMAJIa B OMOJIOTHYECKUX CHCTEMAX.

IToBepxHocTHBIE siBJIeHUSI. Ancopoums. M3orepMmsl agcopOuun. dusnyeckas u
XUMHU4ecKast afncopOuust. AncopOrys Ha TpaHulie TBeproe Teno — ras. Teopust an-
copb6umu, ypaBHeHue Jlenrmiopa u @peitnmmnxa. AncopOuus Ha rpaHHLe TBEpAOe
TEJIO — pacTBOP.

Kosnouanblie cucTeMbl M MeTObI MOJIy4eHUsI JHO(POOHBIX KOJLI0HA0B. O6-
111351 XapaKTePUCTUKA KOJUIOUAHBIX CUCTEM U UX POJIb OMOIOIHYECKUX 00BEKTAX,
IIo4Bax. MGTO,Z[BI MOJIYYCHU A HI/IO(i)OGHBIX KOJJIOMAOB C IMMOMOIIIBIKO KOHACHCA-
LIUM, MEXaHUYECKOTo pa3fpoOseHus, JIEKTPUUYECKOTO paclbUICHHs, YIbTpa-
3BYKa U NCNTU3AllUH. MOHeKyJIHpHO-KI/IHGTI/I‘IGCKHG, OIITUYCCKUC U BJICKTPUUC-
CKHe CBOMCTBa JMO(OOHBIX KOJIIOWAOB. bpoyHOoBCKkoe mBmkeHue. OcMoTHYe-
ckoe nasinenue. Cenumenrtanus. Bsaszkocte. CBeTopaccesHue. MeToasl U METO-
JMKHU UCCIIEN0BAaHUS (PU3UKO-XMMUYECKHX CBOMCTB KOJJIOMIHBIX CUCTEM.

YceroituuBocTh M KOAryassuus Ju0(poOHbIX KOIOHA0B. Kunernueckas u ar-
peratuBHas yctoilunmBocTh. Koarymsuus. [leiictBue snexktponuToB. IlpaBuiio
[ynpua — I'apau. CoBMecTHOE IeHCTBUE 3JIEKTPOIUTOB NpH Koaryisuuu. Koa-
TYJSIIUS U J3€TTa-NOoTeHIUal. Teopus Koaryysuuu iekTpoantamu. Knnetnka
KOAryJisiu.

Muxporereporennbie cucreMbl. CycnieH3uu. Omynbcuu. OOpaTumMocTh (as.
Omyanbratopsl. Ilensl. Aspo3zoinn.




PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHuii (pacTtBopbl BMC). O6mas
xapakTepucTuka pactBopoB BMC u ux ponb B OMOJIOTHYECKUX 00BEKTaX, MOY-
Bax. ComnocraBnenue TM0(GOOHBIX KOIOUJO0B U, pactBopoB BMC. Dnekrpuue-
CKHE, MOJIEKYJAPHO-KMHETUYECKHE M ONTUYECKUE CBOMcTBa pacTBopoB BMC.
3apsn yactuisl. M3031ekTpuueckas Touka. MeTo1bl 1 METOAMKYU UCCIIEN0BaHUS
(U3UKO-XMMHYECKHUX CBOWCTB BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

Hrtoro

16

10%

3aounas popma 00y4yeHUs

JIeK-
LIUHA

Kparkoe conepsxanue neKkuu

Komnunuectso

4acoB

IIpakTrueckas

IIOArOTOBKa

XuMu4yeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas v cratuctuye-
ckas TepMoauHaMuka. CucreMa u BHEITHSS cpefa. DHeprus. Pabora u temmora
Kak crocoObl epenayn sueprun. OyHkuus cocrossHus. [lapameTpbl cCOCTOSTHHUS.
Peaknun o6pazoBanus. TermoBor d3PeKT XUMUUECKON peakiuy. DHTATbITHS.
3axoH ['ecca u cieacTBus U3 HEro.

XuMuvecKkass KHHEeTUKA U KaTaau3. CKopocTh XUMUYECKuX peakuuit. Cpen-
HSIsl ¥ MTHOBEHHAsI CKOPOCTh XMMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YeCcKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHne
KOHCTAaHT CKOPOCTEH peakuui. BnusHue temiiepaTypsl Ha CKOPOCTb PEaKIUU.
YpaBHenue Appennyca. DHeprus akTuBanuu. Katanus u ero 3HaueHue B COBpe-
MEHHOW XMMHYECKOH TEXHOJIOTHH U Omoiorndeckux mporeccax. Kiaccuduka-
1S KaTaJIUTUYeCKUX mnpoieccoB. epmMeHTaTUBHBIN KaTaliu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX IMpolieccax. XUMHUECKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. McTuHHOE, yCTOMYNBOE, XMMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHaAMHUUecKuX (QyHKImi. JIMHaMu4eckuil XapakTep paBHOBecus. Bims-
HHE BHEUIHUX YCJIOBUM Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB. Paz6aBinennsie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkKEeHUE NaBleHUs HACBIIEHHOIO Mapa
pacTBOpHUTEN HaJl pacTBOPOM. TeMmmeparypa 3amep3aHus pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Payns. Temneparypa kumeHust pa30aBICHHBIX
pactBopoB. Do0ymmockonusa. Ocmoc. OcMOTHYECKOE JaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE HOHOB B pactBopax. [Ipoueccsl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIIBHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkens. AKTHUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3J€KTPOIHUTOB. [IpoBoIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JIEHCTBYIOIIMX Macc, K c1a0bIM 3JIEKTPOIUTAM.

DJIEKTPOXMMHYeCKHe mpouecchl. J[BOWHOMN 2JEKTPUUECKUI CIION U €ro CTpoe-
Hue. ['anpBaHMueckue 3ieMeHThl. OOpaTHMble W HEOOpaTHMBbIE 3JIEMEHTBHI.
VYpasuenune HepHcra. Dnekrponnble noteHnuansl 1 9J(C raapBaHUYECKUX AJ1e-
MeHTOB. HopmanbHbIN (CTaHIApPTHBIN) MOTEHUMAT. BOIOPOIHBIA 3JIEKTPO/I.
DneKTpoAsl MHAMKATOPHbIE (M3MEPUTENbHBIE) U BCIOMOIAaTeIbHbIE (CpaBHE-
Hus). MI3MepeHune sneKTpoaABUKYIIUX CUJT.

IToBepxHocTHBIE siBJIeHUSI. AncopOums. M3orepMmsbl agcopOuun. dusnyeckas u
XUMHU4ecKast afncopOuust. AncopOuys Ha TpaHulie TBeproe Teno — ras. Teopust an-
cop6umu, ypaBHeHue Jlenrmiopa u @peitnanmmnxa. AncopOuus Ha rpaHHLIe TBEpAOe
TEJIO — pacTBOP.
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Kosouanblie cucTreMbl M MeTObI MOJIy4eHUsI JHO(POOHBIX KOJLI0HA0B. O6-
13 XapaKTepUCTUKA KOJUIOMIHBIX CUCTEM. MeToJbl MomydeHus: JTMo(OoOHBIX
KOJIJIOWJIOB C MOMOIIBIO KOHACHCAIIMHM, MEXaHUYECKOTO Pa3IpoOJICHHs, dIIEK-
TPUUYECKOTO PAaCHbUICHHUs, YIbTPa3ByKa U MeNnTu3anuu. MoiaeKynspHO-KHHEeTH-
YeCcKHe, ONTUYECKUE U JIEKTPUUECKUE CBOMCTBA JTHMO(POOHBIX KOJUIOUI0B. bpo-
YHOBCKOE JABmkeHue. Ocmorudeckoe napieHue. CeaumeHrtanus. Bs3kocTsb.

4. 2 +
CaertopaccesiHue.
YcTounBOCTb U KOATYJasiMs JHO0(POOHBIX KOI0UA0B. KuHeTnyeckas u ar-
peratuBHas ycroiunBocTh. Koarymsums. JlelictBue snexktponutos. IIpaBuio
[Iynpua — IN'apau. CoBMecTHOE AEHCTBUE AIEKTPOIUTOB MpHU Koaryssiuuu. Koa-
TyJsiUUs U J3eTTa-noTeHnuai. Teopus koaryisiuu snekrponuramMu. Kuneruka
KOAaryJisilyH.
Hroro | 8 | 10%
4.3 Copep:xkanue JadOpaTOPHBIX 3aHATHI
Ounas ¢popma o0yueHust
) 3
e |23
Ne . 82| 2°¢
HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN TS| Eo
/i EF| E&
S g2
=
1 BBoanoe 3anarue. TexHuka 6e30macHOCTH. Pemenue 3a1a4 Ha arperatHbie COCTO- ’ N
" | SHUS BEIEeCTBa.
) Xumundeckas TepMmoinHaMuka. Onpeenenue TeroBoro 3gpdexra nporecca pac- 4 4
" | TBOpEHUs Cou.
3 Xumuyeckasi KHHEeTUKa. PDOTOMETPUYECKOE U3YUEHNE KHHETUKA XUMHYECKOH pe- 4 4
" | akum.
[Tonyuenue 6yepHBIX paCTBOPOB M M3YYCHHE X CBOWCTB. 4 +
DnexTpoxuMHuueckue mpoueccsl. KoHaykromeTpudeckoe n3y4eHue CBOMCTB pac- 4 4
TBOpa CJ1a00TO AJIEKTPOJIUTA.
6 [ToBepxHOCTHBIE siBIeHUs. MccnenoBanue aacopOLuny MoBEpXHOCTHO-aKTUBHOTO 4 N
" | BemectBa (ITAB) u3 pactBopa Ha MOBEPXHOCTH TBEPJIOTO TEJIA.
7. | Komnonassle pactBopsl. [losiydeHne u cBOWCTBa KOJUIOMIHBIX PACTBOPOB. 4 +
8. | YcroitunBoCTh M KOArymsius JM0(QOOHBIX KOJIJIOUIOB. 2 +
9 Bricokomonekymnsipabie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 4
" | KYJIIpHBIX COEIMHEHU.
Hroro | 32 | 30%
3aounas popma oOyueHust
) 3
e |23
Ne . 82| 2°¢
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN TS| Eo
/i EF| E&
S g2
=
1 Xumnueckass KUHETUKAa. POTOMETPUYECKOE U3YUCHUE KNHETUKU XUMUYECKOU pe- > 4
" | aKIuu.
[Tonyuenue OydepHBIX paCTBOPOB M M3YYEHHE UX CBONCTB. DJICKTPOXUMUICCKHE
2. | mpoueccsl. Konaykromerpuueckoe H3ydyeHne CBOMCTB pacTBOpa C1aboro 3JeKTpo- 2 +
JIUTA.
3. | Konsounnele pactBopsl. IlosyueHne u cBolCTBa KOJUIOMIHBIX PACTBOPOB. 2 +
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BricokoMoOueKyIIIpHBIE COeIMHEHMs. [3ydeHne CBOMCTB pacTBOPOB BBICOKOMOJIE-

KYJISIPHBIX CO€TUHEHUI.

HToro 8

30%

4.4 Copep:kaHue NPaKTUYECKHX 3aHATHH

[IpakTHueckue 3aHATUS HE TIPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.

4.5 Buabl u comepkaHue CaMOCTOSITEIbHOI PadoThHI 00yYAKOIIHXCS

4.5.1 Bwuabl caMOCTOSTEIHHON pabOTHl 00yJarOIIUXCS

KonnuecTtBO yacoB

Bunasl camocTosTensHONM paboThl 00y4YaroIIUXCst ouHast popma | 3aouHas popma
oOyJeHus 00yJeHus

[ToaroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alLIUTE J1abOpaTop- 24 12

HBIX paboT

BrimmorHeHNE KOHTPOJIBHON pabOTHI — 34

CaMocCTOsITENIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 35 64

IToaroroBka K MPOMEXYTOYHOM aTTECTAUH 10 9
HTroro 69 119

4.5.2 ConepxaHue CaMOCTOATEILHON PabOThl 00yUYaIOIIHUXCS

HaunmenoBanue TeM 1 BOpocoB

KonnuecTtBO yacoB

ouHas hopma
0o0yJeHus

3a04yHas Gpopma
0o0ydeHHS

Beenenne. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHUK (hrU3HUECKON
XUMHHU. PO 0T€4EeCTBEHHBIX YUEHBIX B Pa3BUTHM (PU3NYECKON
Y KOJUIOMJHON XUMUU.

6

10

ArperartHble cOCTOsIHUS BenlecTBa. KuHeTnueckas Teopusi ra3os.
PeanbHble ra3ul.

10

XuMHudeckas TEpMOJUHAMUKA U TepMOXHUMHUA. Bropoe Haudaso
TepMOJMHAMUKH. TpeTbe Hauaso TepMoAvHaMuku. CBoOOIHAs
DHEPIHUsl ¥ HANPABICHUE XUMUYECKUX PEAKLIUMU.

10

XuMuyeckasi KWHEeTUKa U KaTann3. QOTOXUMHUYECKUE PEaKIIUHU.
(DOTOXI/IMI/I‘-IGCKI/IG, TCMHOBBIC U PAAUATUOHHO-XUMHUYCCKUC PC-
akuu. CkopocTh (poToxumudeckux peakiuii. CHHTE3 OpraHu-
YECKOIr0 BEIIECTBA PACTCHHUAMHU IOJA ACUCTBHEM XJopoduiia
Kak ceHcuOmnmm3aropa. 3Hauenue porocuHTe3a. Koncranra xu-
MHUYECKOTO PaBHOBECHS U CBSI3b €€ C M3MEHEHHEM CBOOOIHOM
SHEPTUHu.

10

PacTBOpBI 351€KTPOAUTOB U HEINIEKTPOIUTOB. PazBuTue noHsTHs
KHUCIIOTHI M ocHOBaHusl. Teopus bpeHcrena, KUCIOTHO-OCHOBHbBIE
napsl. Cuiia KucinoT U ocHoBaHui. KonnuecTBeHHOE onpezene-
HUE KMCJIOTHOCTH BOJHBIX pacTBOpoB. [lonsitue pH u pK. Pacuer
pH KHUCIBIX M IIeNOYHBIX pacTBOpoB. bydepHble crcTeMbl, UX
coctaB u MexaHu3M nerctBus. Pacuer pH Oydepnbix cuctem.
Bydepnas emkocTb, BIUSHHE HA HEE Pa3IMYHBIX (PaKTOpOB. 3a-
KOH pasbasnienust OctBanpaa. [lonBmkHOCTh HOHOB. Omnpenerne-
HUE CTENEHU U KOHCTAHTBI IUCCOIMAIINH CIIA0BIX SJIEKTPOJIUTOB.
Konaykromerpuueckoe tutpoBanue. [IpumMeHeHune anexktpuye-

10
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CKOH MPOBOJMMOCTH JUIsl ONPEEIIEHNS BIAXKHOCTH CEIIbCKOXO-
3sIICTBEHHBIX MPOIYKTOB, TMHAMHUKHU COJIEBOTO PEKHMMA MOYB.
OnekTpoxuMHuueckue nporecchbl. [loTeHIMoMeTpuueckoe omnpe-
JIeJIeHe NOHOB B pacTBopax. Juddy3nonnsie noreHnuansl. Me-
TOABl ycTpaHeHHs AU(p(Y3HMOHHBIX MOTeHIHaNoB. OKHCIH-
TEJIbHO-BOCCTAHOBUTENbHBIE AEKTPOIbI U 1enH. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIN NMOTEHIMAN MOYB; €ro u3mepenue. [loreH-
nuomMerpudeckuid meton omnpeaesneHuss pH. CTekIsHHBINA 3ieK-
TPOJ C BoAOpoaHOM (yHKIHen. [ToTeHImoMeTpuIeckoe TUTPOBa-
HHE.
[ToBepxHocTHBIe siBNeHUS. OpueHTanuss TUQUIBHBIX MOJEKYI
Ha TTOBEPXHOCTHU afcopOeHTa. AacopOrus neKTpoauToB. [pa-
Busa @asrca — [leckoBa. OOMmenHas ancop6Oius. YpaBuenue Hu-
7. | Kombckoro. AncopOmus Ha TpaHuUIle pasnuesna pacTBop — ras. [lo- 6 12
BEPXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-HEAKTUBHBIE BEILIECTBA.
OpueHTanys MOJICKYJT B TOBEPXHOCTHOM ciioe. Y paBHeHue [ n6-
Oca.
Konnounnnele cuctemMbl 1 METO/IbI MOJTy4eHUs THOGOOHBIX KOJI-
aonoB. OUNCTKA KOJUIOMJIHBIX PACTBOPOB METOJaMHU AHAIN3a,
yIbTpapUIbTPAllUK, SJIEKTPOAHATN3Aa U DIEKTPOYIbTpaduib-
tpauuu. Dpdext Tunnang u ypaBuenue Pames.
YeroiunBoCTh M Koaryssmusi TuodoOHbIX KoimouoB. Crape-
9. | Hue 305ell M nenTu3anyd. 3alUTHOE JEHCTBUE MOJIEKYISIPHBIX 6 12
a7ICOpOUPYIONINX CIIOEB.
Mukporereporennsie cucremMsl. CycneHsuu. Omynbeuu. O6pa-
TUMOCTH (ha3. OMynbratopsl. [lensr. Adpo3onn.
PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIMHEHUM (PaCcTBOPBI
BMC). Membpannoe paBHoBecue. Bs3kocts. OcMoTHUYECKOE
11. | naBnenue. CBeTopaccesHue u noryoiieHue ceera. Habyxanue u 6 12
pactBopenue BMC. Crenenp HaOyxaHHs U CKOPOCTh Ha0yxa-
Husi. Paktopsl HaOyxaHus. ['enu. Ctyanu. Ilomykonaouasl.
HTroro 69 119

10.

S  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHO padoThl 00yYAOIIMXCS
MO JUCHUIJINHE

YyebHo-MeToanueckue pazpadotku nMeroTcs B Hayunoit 6ubimoreke ®I'BOY BO HOxHo-Ypans-
ckuit [AY:

1. Xumus Gpusnueckas U KOJUTOUIHas [DIeKTPOHHBIA pecypc]: MEeTONl. peKOMEHJAIMH K CaMOCTOs-
TEeIBLHON paboTe Mo JUCIUILINHE [y1s1 OakanaBpoB, oOydaromuxcs mo HampaiaeHusM: 35.03.03 Arpoxu-
Mus ¥ arporniouBoBeaeHue, 35.03.04 Arponomusi, 35.03.05 CagoBoactso, 35.03.07 TexHom0THS TPOU3BO-
CTBa U MepepaboTKH cenbCKoxo3sicTBeHHON npoaykuu] / KOxxuo-Ypanbckuii 'AY, MacTUTyT arposko-
noruu; cocT. A. A. Kanranos. - Muacckoe: FOxHO0-Ypansckuit [AY, 2016. - 28 c.: wi., Tabn. - bubmmorp.:
c. 28 (10 nasB.). - Jloctyn u3 jokaibHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Jlo-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. ®dusnyeckas ¥ KOJUIOUIHAS XUMHUS [ DJIEKTPOHHBIN pecypc] : METOM. YKa3aHHs K BBIOJHEHUIO KOH-
TPOJIBHOM paboTHI 1715 CTYICHTOB 3a04HON (hopMbl 00yueHus [mo HampasiaeHusaM: 35.03.03 Arpoxumus u
arponouBoBeaeHue, 35.03.04 Arponomus, 35.03.05 CapoBoactso, 35.03.07 TexHosorusi mporu3BOACTBA
CeJIbCKOX03siicTBeHHON nponaykiuu] / FOxHo-Ypansckuii I'AY, MHcTuTyT arposkosioruu ; coct. A. A.
Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 36 c. : tabn. - C npwit. - bubmwmorp.: c. 5-6 (13
Ha3B.). - [loctyn u3 nokanbHOU ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Jloctyn u3 cetu
HuTtepner: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf
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6 @oHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluy 00y4aoImmXxXcs 1o

AUCHHUIIJINHE

Jlnis ycTaHOBIIEHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKM oOydaromuxcs tpedoanusmM ®I'OC BO

pa3paboTaH GOH]I OLIEHOYHBIX CPEICTB I TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS TIPOMEXKY-
TOYHOM arTecTanuu 00ydaromuxcs mo quciumimHe. GoH T OLEHOYHBIX CPECTB MpeacTaBieH B [Ipumoxe-

HHH.

7 OcHOBHas M JONOJHUTEJbHAsI y4ieOHasi IUTepaTypa, Heo0OXoAuMast 1JIs1 0CBOCHUSI
AUCHMILTUHBI

OcHoOBHas ¥ AOTIOTHUTENbHAS yaeOHas TuTepaTypa uMeetcsi B Hayunoit OnOmoTeke 1 2JIeKTPOHHON
nHpopManmoHHO-00pa3oBarenbHOi cpene PI'BOY BO HOxHo-Ypansckuii [AY.

el

OcHoBHAA:

Hurmatynnun, H. I'. ®usndeckas u xoyutonaHas Xxumus : yueonoe nocodue / H. I'. Hurmarymninus.
— 2-e u3x., ucnp. u gom. — CankTt-IlerepOypr : Jlanb, 2022. — 288 ¢. — ISBN 978-5-8114-1983-
8. — Texkcr: onexTpoHHbI / Jlanp : 31eKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.Janbook.com/book/212168

TumnoBbie pacueTsl O GU3HUECKON U KOJJIOMTHOUW XUMuUM : yueOHoe mocobue / A. H. Bactokosa,
O. I1. 3agaunna, H. B. Haconoga, JI. U. [Tepenénkuna. — Cankrt-IlerepOypr : Jlanp, 2022. — 144
c. — ISBN 978-5-8114-1605-9. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OUOINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/211541

JlonmosHUTEIBHAS:

AngnpromkoBa O. B. Xumus. M30panasie pasznensl oOmer (GU3NYeCKOr W KOJUTOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. Auapromikoa; T.W. Boctpukosa; A.B. llIBsipeBa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - JlocTym k moiaHOMY TEKCTY ¢ caiita DbC YHuBepcuTeTcKas
ouobnmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

Mapunkuna, I'. A. ®usndeckas v KoutonaHas XuMus : yaeoHnoe mocodue / I'. A. Mapunkuna, H.
I1. [onsxosa, FO. N. KoBanb. — Hoocubupck : HI'AY, 2009. — 151 c. — Tekcrt : 3neKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/4568
dusnueckas u kowtonHas xumus. [Ipaktukym : yauedbnoe nmocodue / I1. M. Kpyrisikos, A. B. Hy-
mraeBa, H. I'. Bunkosa, H. B. Komesa. — Canxkt-Ilerepoypr : Jlanp, 2022. — 208 c. — ISBN 978-
5-8114-1376-8. — Tekcr : anektpouHsli // Jlanb : anekTpoHHO-OnOMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/211136

Bonnapesa, JI. I1. ®u3uueckas 1 KOJJIOWAHAS XUMUS: TEOPHs U MpaKTHKA : yueOHoe mocodue : /
JI. I1. bonmapesa, T. B. MactiokoBa ; Hayu. pen. T. A. Kyumenko. — Boponex : Boponexckuii roc-
YIapCTBEHHBIM YHUBEPCUTET NHKEHEPHBIX TeXHOJIOTUM, 2019. — 289 c. — Pexum nocryna: 1o noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

Kyxymkuna, U.1. Komnounnnas xumus [DnexkTpoHHbIH pecype]: yueOnoe nmocooue / .M. Kykymi-
kuHa, A.1O. Mutpodanos. - Kemeporo : KemepoBckuii rocymapcTBeHHbiit yausepeurert, 2010. 216
c. — Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=232755

Hurmartymnun, H. T'. [Ipaktukym no ¢usndeckoit u komutongHon xumuu / H. I'. Hurmatynnus, E.
C. I'anueBa. — 2-e u3., crep. — Cankrt-IletepOypr : Jlans, 2023. — 116 ¢. — ISBN 978-5-507-
45579-9. — Tekct : snexTpoHHBIN // Jlanb : 31ekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/276443

8 Pecypchl HH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTEepHET»,
Heo0XO0AUMblIe J1JI51 0CBOEHMSI JUCHHUILIHHBI

Ennnoe okHO mocTyna K yaeOHO-MeToMuecKuM pa3padboTtkam https://roypray.pd
OBC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas 6uomoreka ONLINE http://biblioclub.ru

Hayunas snexktponnas Oubnuoreka «eLibrary» http://elibrary.ru/
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9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO TUCHHUITJIMHBbI

VYyebHO-MeToaMYEeCcKuE pa3paboTku umeroTcs B HayaHoit Oubamnorexe u 3JIeKTpOHHON HHGBOP-
MalroHHo-o0pazoBaTenbHOl cpene PT'BOY BO OxHo-Ypanbckuii [AY.

1. ®usnueckas ¥ KOJUIOUIHAS XUMUS [DJIEKTPOHHBIN pecypc] : METOA. YKa3aHUs K BBIIIOJHEHHUIO
abopaTOpHBIX padoOT [171s GakamaBpoB, oOydaronuxcs mo HamnpasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaeHue", 35.03.04 "Arponomus”, 35.03.05 "CanoBoactro", 35.03.07 "TexHonorust mpou3BOACTBa
cenbCcKoxo3srcTBeHHOU npoaykuuu'] / FOxHo-Ypanbckuilt 'AY, UHCTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Muacckoe: Oxno-Ypanbckuit 'AY, 2016. - 85 c. : wi., Tadn. - C mpui. - bubnuorp.: ¢. 83
(10 na3B.). - Joctyn u3 nokainbHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - JlocTyn u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus puznyeckas ¥ KOJUIOUAHAs [DNeKTpOHHBIN pecypc] : METOI. YKa3aHHUs IO PELICHHUIO 3a-
nad [nms OakaiaBpoB, oOydarommxcs mo HampasieHusM: 35.03.03 "Arpoxumust u arpornoyBoBejieHue",
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo”, 35.03.07 "TexHonorusi mpou3BOJICTBA CEIbCKOXO3SH-
ctBeHHOM nipoxykuuu'] / FOxkno-Ypanbckuit ['AY, UHcTUTYT arposkosoruu ; coct. A. A. KajiraHos. -
Mnuacckoe:  FOxHo-VYpansckuii T'AY, 2016. - 28 «c¢. - Joctyn U3 JOKaJbHOH CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Jlocryn w3 cerm  VHTepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus ¢puszndeckas ¥ KOJUTOUAHAS [ DIEKTPOHHBIN pecypc] : MeTO . pEeKOMEHIalluH K CaMOCTO-
ATENBbHOM paboTe Mo AUCHUILTNHE [ 17151 OakanaBpoB, oOyuatomumxcs o HanpasiaeHusm: 35.03.03 "Arpoxu-
Mmus 1 arporiouBoBeaeHue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBonactBo", 35.03.07 "Texnomnorus npo-
U3BOJICTBA CeNbCcKoX03sicTBeHHON npoaykuun"] / FOxuo-Ypanbckuit 'AY, MHCTUTYT arpos’KkoJioruy ;
coct. A. A. Kairranos. - Muacckoe: OxHo-Ypansckuii 'AY, 2016. - 28 c. : uin., Tada. - bubnuorp.: c. 28
(10 Ha3B.). - Hoctyn u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usnyeckas U KOJUIOUAHASA XUMUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHHUs 110 UCII0JIb30Ba-
HUIO J1TaOOpaTOpHOro O0OPYIAOBAaHUS [IUIs1 CTYAEHTOB arpOHOMHYECKOTo (hakysiabTeTa HarpaBiICHHI:
35.03.03 - Arpoxumus u arponouyBoBeneHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHom0rHs MPOU3BOACTBA CENbCKOX03icTBeHHOM npoaykiuu] / KOxno-Ypanbckuiit 'AY, MacTuTyT ar-
poakosoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii ['AY, 2016. - 18 c. : un., Tadn. -
bubnuorp.: c. 17 (6 Ha3B.). - Hocrtyn 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 NudopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIEeCTBJICHUH 00pa30BaTeIbHOIO
npouecca no AMCUMILINHE, BKIIYAs NepeyeHb NPOrpaMMHOI0 odecreyeHus 1
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubGamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Texakcnept (uH(popManoHHO-cripaBoyHas cucrema ['OCToB) http://www.cntd.ru/;

[lepeueHp JMIIEH3MOHHOTO MPOTPAMMHOIO oOecredeHus. PeKBU3UTHI MOATBEPHKIAIOLIETO TOKY-
MEHTa!

1. Onepannonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP 1LicenseNoLev-
elLegalizationGetGenuine. JInuuen3nonnsiii jorosop Ne 11354/410/44 ot 25.12.2018 r.; Ne 008/411/44 ot
25.12.2018 r.

2. Oducusrit naker npunoxernit Microsoft Office Std 2019 RUS OLP NL Acdmc JIumieH3uoHHbII
norosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security mist 6usneca, JInen3nonsslii jorosop Ne 64/44/9A/22
ot 13.10.2022
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11 MarepunanbHo-TexHH4YecKast 0a3a, Heo0XxoAuMasi 1J1s1 OCYLeCTBJIeHHS 00pa30BaTeILHOIO
npouecca no JUCUMIIHHE

Y4eOHble ayAUTOPHH AJIs NPOBEACHUS 3aHATHI, NPEeAyCMOTPEHHbIX MPOrpaMMoii, OCHAIIIeH-
Hble 000py/10BaHMEM U TEXHHYECKMMH CpeIcTBaMH 00y4eHHs

1. YueOHast ayauTopus Uil IPOBEACHUS 3aHATUHN JICKIIMOHHOTO THIIA, OCHAIIICHHAS! MYJIbTUMEIU-
HBIM 000py0BaHUEM (KOMITBIOTEP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayIuTOpHS AJIsl IPOBEICHUS MPAKTHUECKUX 3aHATUHN, 3aHATHIH CEMHUHAPCKOTO TUIIA, BbI-
MOJIHEHUSI KYPCOBBIX pa0oT, IPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALIMM, TEKYIIETO KOHTPOJIS U IIPO-
MEXYTOUHOM arTectanuu — sabopatopust xumuu — 314.

IToMemeHus 1Jis1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCS
1. TTomemeHust 1711 CaMOCTOSITENIBHOU paboThl oOydaronuxcst — ayautopus Ne 111a, 108, ocHameH-
HBIC KOMIIBIOTEPHON TEXHUKOM C MOJAKIIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

®dotokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs! anextponnsie VIC-120 d3.
Cymmmnbhsnii mxag CHOJI 58/350.
BriTsokHOM miKad.

Tepmoctat TC-1/20 cyxOBO3IyIIHBIH.
DJIeKTpUYecKas IInTKa.

bans ma6oparopnas [13-4300.

A SR IS ol ol
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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COAEPKAHHE

KomnereHmuu u ux MHIUKATOphl, GOpMHUpPYEMbIE B MIPOIIECCE OCBOCHUS JUCIUILIUHEL. . ....
[Toka3zaTenu, KpUTEPUHU U IIKajJa OLEHUBAHUS MHIUKATOPOB JOCTHXKEHUS c(hOPMUPOBAHHO-
o307 B 00) Y08 (o4 Xe) 60114 1 SR
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1.

KoMniereHium 1 MX MHAUKATOPBI, (pOpMHUPYeEMBbIE B IPoLecCe OCBOCHUS IMCUMILIUHBI
OIIK-1. CiocobeH pemiaTh THIIOBBIE 3314 MPOPECCHOHATBHON ASSITETFHOCTA HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEH-
HBIX HayK ¢ IPUMEHEHHEM HH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

HBIX JUCIUTIUIAH JJIS pelie-
HUS CTaHJAPTHBIX 33734 B
o0JlacTH  CcaIoOBOJICTBA C
npUMeHeHHeM HHpopMa-
[IHOHHO-KOMMYHHKAITHOH-
HBIX TEXHOJIOTHI

quciae mpolecchl o0pa3oBa-
HUSI PaCTBOPOB, UX CBOMCTBA U
0COOEHHOCTH IPOTEKAIOIIUX B
HUX PpEAKIHI; TOBEPXHOCT-
HBIC SBJICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBHS
CYHICCTBOBAHUA OUCICPCHBIX
cucteM U (aKTOPOB, BIIUSIO-
mux Ha YCTOﬁqHBOCTB TaKHux
cuctem — (b1.0.38-3.1)

IUIMH B NPO(hecCHOHAIBHOM
JESITEIbHOCTH, OIpPEAETsATh
CYIIHOCTh (PM3UKO-XUMHYE-
CKHX TPOIECCOB, MPOUCXO-
JSTINX B IOYBE U PACTEHUU;
HCIT0JIB30BaTh CBOKCTBA XH-
MHUYECKHX BEIIECTB B J1a00-
paTopHOM W TPOM3BOJI-
CTBEHHOU IIPaKTUKE

- (b1.0.38-Y.1)

JIOBAaHUHU IIOYB U CEIbCKO-
XO3SIICTBEHHON  MPOJYK-
nuu — (b1.0.38-H.1)

Kon n nammenoBaHue ®opmupyembie 3YH
HaumenoBanue
WHAWKATOpa JOCTUKCHUSA
OIICHOYHBIX CPEJICTB
KOMITETEHIIUU 3HAHUS yMEHUs HaBBLIKHA
OO0yuarommiics noipkeH | OOyvarontuiics noipkeH | OOyvaronuiicss  JoyDKeH | Tekyras aTTecTaIus:
3HATh: YMETh: BIAJIETD: - OTYeT MO JTabopaTopHOU
W1 OCHOBHBIE 3aKOHEI €CTECTBEH- | MCIIONBL30BATh  OCHOBHBIE | HABBIKAMH pabore;
-lomk-1
HOHAYYHBIX JUCIUIUIMH, SIB- | 3aKOHBI M TIOHATHS €CTe- | MPOBEACHUS (PU3UKO-XU- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHU W TPOILIECCOB, B TOM | CTBEHHOHAYYHbIX  JUCIHU- | MUYECKUX METOIOB HCCIIE- | - YCTHBIA OTBET.
KOHBl ~ €CTECTBEHHOHAyu-

[IpoMexxyTouHas arrecra-
s
- 9K3aMeH
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2. Tloka3aTeiu, KPpUTEPUHU U HIKAJIA OLEHUBAHUS HHIUKATOPOB JOCTHKEHUS KOMIETeH i

[Toka3arenn Kputepun u mkana orieHUBaHUS pPe3yabTaTOB 00YUYEHHUS MO JUCHUIUINHE
OLICHUBAHHUS - N -
(Dopmupye- HenocTaTounsIii JlocTraTounsbrit Cpennuit Bricokwnii
mpie 3YH) YPOBEHb YPOBEHD YPOBEHb YPOBEHb
B1.0.38-3.1 OOyuaronuiicsi He 3HaeT ocHOB- | OOywaromuiicsi ci1abo 3HaeT ocHOB- | OOydaromuiics 3HaeT MeToAbl mpuMeHe- | OOydJarouuiicst 3HaeT NpaBWila U Me-
HBIX 3aKOHOB €CTECTBCHHO-HAy4- | HbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX | HAS OCHOBHBIX 3aKOHOB €CTECTBEHHO- | TOZBI IPHMMEHEHHS OCHOBHBIX 3aKOHOB
HBIX JUCLMIUIMH, SBJICHUI U PO- | AUCIUIUINH, SBICHUH M MPOLECCOB, | HAYYHBIX MUCLUIUIMH C HE3HAYWTeNb- | €CTECTBEHHO-HAYYHBIX AUCLUIUIMH Ha
tieccoB TIPH peleHny cranaapt- | Hd KOTOPBIX OCHOBAHBI NMPHHIMIBGI | HBIMH OMIMOKaMH M OTACNBHEIMA MPOOE- | MX MepecedeHnn ¢ Tpedyemoi crere-
HBIX 33724 B 00JACTH arpodKoso- | ACHCTBAS  00BEKTOB  mpodeccuo- | 1amu HBIO TIOJTHOTHI M TOYHOCTH
MU, arpOXHMUH U arporoyBose- | HAJIbHOM JEATEIBHOCTH
JICHUSI
B1.038-V.1 OOyuaronuiicst He ymeeT ucnonb- | OOywaromuiicsi ciabo ymeer uc- O6uyqa}om1/11‘/ic;1 yMEEeT OMHUCHIBATh IMOHS- O6yqua}omnﬁcsi yMeeT OINHUCHIBAThH MO-
30BaTh OCHOBHBIE 3aKOHBI M IOHS- | MOJIb30BaTh OCHOBHBIE 3aKOHBI U I10- | THHHYIO M MATEMaTHYECKyl0 KaPTUHY SIB- | HATUHHYIO M MaTeMaTHYeCKyl0 Kap-
THS €CTECTBEHHO-HAYYHBIX AWC- | HATHS €CTECTBEHHO-HAYYHBIX MAWC- | JICHHH, BO3HUKAIOIIMX Ha IIEPECCUCHUM | THUHY SBJICHHH, BO3HHKAIOIIMX Ha IIe-
UIUIMH B TPO(ECCHOHATBHON | IMIUIMH B NMPO(ECCHOHAILHON Jiesi- | €CTeCTBEHHO-HAYYHBIX NUCLMIUIMH C He- | peceYeHHn €CTeCTBEHHO-HAYYHBIX
JeATEeIbHOCTH TEIBHOCTH 3HAYMTEJIbHBIMH 3aTPYIHEHHIMH JHCLHIUINH
B1.0.38-H.1 OOyuarontuiics He Biajzeet HaBel- | OOydaromuiics  cmabo  Biameer | OOydwarommiics BiajeeT HaBbIKaMu Tpo- | OOydaromuiics CcBOOOJHO  BajaeeT

KaM¥ MPOBeIeHUS (PU3UKO-XHUMHU-
YECKUX METOJOB HCCICI0BAHUI
MOYB M CEIHCKOXO03SIMCTBEHHOMN
MPOIYKIUH

HaBBIKAMHU TPOBEICHUS (HU3UKO-XU-
MHYECKHX METOJIOB HCCIICIOBAaHUH
[I0YB U CEIBCKOX03HCTBEHHO MPO-
JTyKIHA

BeJeHUS (PUBUKO-XUMUYIECKUX METOJIOB
HCCIICIOBAHNHA II0YB M CEIILCKOXO3SH-
CTBCHHOW TPOIYKIIMK ¢ HEOOJIBIIUMHU 3a-
TPYIHEHUSIMU

HaBBIKAMH NIPOBEICHHS PU3UKO-XUMHU-
YECKHUX METOJIOB HCCIIEIOBAHUM OYB U
CEeJIbCKOXO3SIICTBEHHOH — MPOIYKLIUU
IIPU pelIeHUH MPOQeCcCHOHATIBHBIX 3a-
Jiadq
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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. ®usnueckas U KOJUIOUIHAS XUMHUSI [ DIIEKTPOHHBIHN pecypc] : METOA. YKa3aHUs K BBIIOJIHEHHUIO JIa-
OopaTopHBIX paboT [ 6akamaBpoB, oOydarommxcs no HanpasieHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaenue", 35.03.04 "Arponomus", 35.03.05 "CanoBoacto", 35.03.07 "TexHosorus mpou3BoA-
CTBa CENbCKOX03sicTBeHHOU npoaykuu'] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoOJIOTUH ; COCT.
A. A. Kairanos. - Muacckoe: FOxuo-Ypanbsckuii 'AY, 2016. - 85 c. : un., Tabmn. - C npu. - bubnworp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanbHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - To-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus GpuzudecKas U KOJUIOUHAs [DIEKTPOHHBIA pecypc] : METOI. yKa3aHUs 10 PEIICHUIO 3a/1a4
[ GakanaBpoB, oOywaromuxcst mo HampasieHusiM: 35.03.03 "Arpoxumusi u arpornouyBoBeneHue",
35.03.04 "Arponomus”, 35.03.05 "CamoBoacto", 35.03.07 "TexHOIOTHSI MPOU3BOICTBA CEITHCKOX O35~
ctBeHHol npoaykiuu'"] / FOxuo-Ypansckuit ['AY, Uuctutyt arposkosoruu ; coct. A. A. Kanranos. -
Mpuacckoe: OxHo-Ypansckuit T'AY, 2016. - 28 c¢. - Jloctym u3 JIOKadbHOM CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu HNurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus Qusnueckas U KoutougHas [DIeKTpOHHBIN pecypc] : MEeTo. PEeKOMEHIAIMH K CaMOCTOsI-
TEeNBLHON paboTe Mo AWCIUIUIMHE [ OakazaBpoB, oOydaronuxcs o HamnpasieHusm: 35.03.03 "Arpo-
xumus u arponousosenenue”, 35.03.04 "Arponomus", 35.03.05 "CanoBoactso", 35.03.07 "Texnomnorus
MPOU3BOJCTBA CENbCKOX03AMUCTBEHHOU npoaykuun'] / FOxuHo-Ypanbckuii ['AY, UHCTUTYT arposkosio-
rud ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 28 c. : wi., Tadu. - bubnuorp.:
c. 28 (10 na3B.). - Jloctyn u3 nokanbHOU ceTh: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - lo-
ctyn u3 cetu MuTtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usnyeckas v KOJUIOUAHAS XUMUS [ DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHUs K BHIMOJTHEHUIO KOH-
TPOJIBHOM paboTHI AJIS CTYIEHTOB 3a04HOM (opmbl 00ydenus [no HanpasieHusMm: 35.03.03 Arpoxumus
u arponouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CamoBonactBo, 35.03.07 TexHonorus mpou3Bo-
CTBa CeNbCKOX03alicTBeHHON npoaykuuu] / FOxxno-Ypansckuii 'AY, MHCTUTYT arposKkosioruy ; coct. A.
A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 36 c. : Ta6xa. - C npui. - bubmwmorp.: c. 5-6
(13 nasB.). - Jloctyn u3 nokanabHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - loctym u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

5. ®@usnyeckas ¥ KOJUIOUAHAS. XUMUS [ DJIEKTPOHHBIN pecypc] : METO/. yKa3aHUs 110 UCIIOJIb30BaHUIO
JabopaToOpHOTo 000PYIOBAHUS [/JI CTYJIEHTOB arpoHOMHUYecKoro (akynprera Hanpasienuii: 35.03.03
- Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomusi, 35.03.05 - CapoBoactso, 35.03.07 - TexHo-
JIOTHSI TIPOU3BOJICTBA CEIbCKOX03sMCTBEHHOM npoaykuuu] / FOxuo-Ypansckuii 'AY, UacTutyT arpo-
skosioru ; cocT. A. A. Kanranos. - Muacckoe: HOxuo-Ypanbckuit [AY, 2016. - 18 c. : un., Tadn. -
bubmuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauveckne MaTePHAJIbI, ONIpeeJIA0NIUe MPOoUeIyPbl OleHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJILHOCTH, XapaKTePU3YIIUX cOPMHUPOBAHHOCTH
KOMIIeTeHI M

B nannom pasnene MeToauyecKue MaTepHralibl, ONPeAeIIsIONINe MPOLeAYPbl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB W(WJIM) OTBITA JEATEILHOCTH, IO AUCIUIUTHHE «XUMUS (pu3nueckast U KOJIJIOUIHAS»,
MIPUBEICHBI MPUMEHUTENIBHO K KaXJIOMY U3 UCIOIb3YEMBIX BUIOB TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUYHON aTTECTAIIN 00YJarOITUXCSl.
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4.1. OueHo4Hble cpeacTBa IS NPOBECHNS TEKYIero KOHTPOJIs YCIIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTI/l‘IeCKOﬁ MNOATOTOBKH

4.1.1. OuenuBanue oT4eTa 1O J1abOpaTopHOU paboTe

OtyeT 1o 1abopaTopHOM PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCcTBa OCBOCHHS 00yUJarOIUMCS
OCHOBHOH IpodeccrOHaTbHON 00pa30BaTEIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM JTUCHHUILTHHBL. Co-
nep>kanue u Gopma otdyera 1mo JadopaTOpPHBIM paboTaM MPUBOJUTCS B METOJUYECKUX YKa3aHUAX K Jia-
6oparopabM padotam (1. 3 ®OC). ConepxaHue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) JOBOAATCS
710 CBEeIICHUS 0OYyJaIONINXCsl B HAYAJIE 3aHITHH.

No Ol1IeHOYHBIE CPEJICTBA
TunoBble KOHTPOJIBbHBIE 33JaHUS U (MJIM) UHBIE MAaTePHAIIbI, HEOOXO/IH- Kon n nanmenosa-
MBbI€ ISl OLIEHKW 3HAHUM, YMEHHUH, HAaBBIKOB U (WJIM) OMBITA JEATEIbHO- HUE HHAUKATOpa
CTH, XapaKTEpU3YIOIUX c(hOpMUPOBAHHOCTH KOMIIETEHIIMN B MTpOIECcCe KOMIICTCHIIMH
OCBOCHUS JUCITUIIINHEI
1. 1. PaccunTaTh 3Ha4YeHH KOHCTAHT CKOPOCTEN UCCIEN0BAHHOMN peak- N-1omnxk-1
UM IIPU IBYX TeMIEpaTypax. Hcnonb3yeT 0CHOB-
2. BeuncnuTh 3Ha4€HHS IEPUOJIOB MOJYIPEBPAILCHUS BEIIECTBA PU HBIC 3aKOHBI €CTe-
JIBYX TEMIIEpaTypax. CTBEHHOHAY4YHBIX
3. OnpenenuTs BEIUYUHY SHEPTUH aKTUBALIUU PEAKIINH. JTUCLUILIINH 715 pe-
4. TlomuuHseTcs nu qaHHas peakius npasuiy Bant-I'odda (ompene- HIEHUSI  CTaHAapT-
JHUThH TeMIIepaTypHbId K03 uumeHT peakuuu v)? HBIX 3a71a4 B 00Ona-
5. 3anucarh BbIpaXXKEHUE 3aKOHA ACHCTBYIOIIMX MacC JJI TaHHOM peak- | CTH CaJ0BOJICTBA C
100078 NPUMEHEHUEM WH-
dbopmMaroHHO-
KOMMYHUKAI[MOH-
HBIX TEXHOJIOTHI

Otuer onleHUBaeTCA 10 YCMOTPEHHIO MPENOIAaBATENS OLEHKOM «OTINYHO», «XOPOILI0», «yAOBIIE-
TBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO» WM OLCHKOM «3a4TE€HO», «HE 3a4T€HO». OLIEHKAa «3a4TE€HO»
cTaBUTCS 00yuarommMmcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBICHHBIM JJIS TO-
JIO)KUTENBHBIX OLIEHOK («OTIUYHO», «XOPOLIO», «YIOBIETBOPUTEIbHO»). OleHka o0bsaBiIseTcs: o0yya-
IOIEMYCsI HEITOCPEACTBEHHO I10CIIE CAAYX OTYETA.

HIxanaa

Kpurepun oneHuBanusi

Onenka 5
(OTIIMYHO)

- U3JI0)KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOO/THOE BIIAJICHIE TEPMUHOJIOTHEH;

- YMCHUC BBICKA3bIBATb U 000CHOBAThL CBOU CYXKACHHUS TIpU OTBCTC HA KOH-
TPOJIEHBIE BOIIPOCHI;

- YMCHHUC O CLIBATH q)H?;HKO-XPIMH‘IeCKHe 3aKOHBI, SABJICHUA U MTPOLCCCHI;

- YMEHHE MIPOBOJIMTH ¥ OLICHUBATh PE3yJIbTaThl H3MEPCHH;

- COCOOHOCTH pelaTh 334a4H.

OueHka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HaHHOE MPUMEHEHUE TEOPETUUECKUX 3HAHUN JJI ONHCcaHusl (pU3nKo-
XUMHUYECKHUX 3aKOHOB, SIBICHUI U TIPOLIECCOB, PELICHUS KOHKPETHBIX 3a/1a4,
MPOBEJCHUS M OLIEHWBAaHUS PE3yJIbTaTOB HM3MEpPEHUM, HO COJlep)KaHuEe U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENIBHO)

- U3JI0’)KEHHE MaTepuasa HEIOJIHO, HETIOCIEA0BATENIBHO,

- HETOYHOCTH B OIIPE/CIICHUN ITOHATUM, B IPUMEHEHUU 3HAHUW JUIsl OITUCa-
HUS (PU3MKO-XMMHUUYECKUX 3aKOHOB, SIBJIEHUH U MPOLIECCOB, PEIICHUs KOH-
KPETHBIX 3a7a4, IIPOBEACHUS U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUN,

- 3aTPYJHEHUS B 000OCHOBAaHUH CBOMX CYKJICHHII;
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- 0OHapyXMBaETCs HEJJOCTATOUHO INTyOOKOEe MOHMMaHUE U3YYE€HHOTO MaTe-
puaia.

- OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHUI; JOMYIICHBI OTUOKH B

OTIpeIeTICHUN TIOHATUN W OMHMCAHUH (PU3UKO-XMMHUYECKHUX 3aKOHOB, SIBIIC-
OneHka 2 HHI ¥ MPOLIECCOB, UCKAKEH UX CMBICI, HE PEIICHBI 3a/1a4l, HE PABUILHO

(HEeYTOBIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YNIbTAThl U3MEPECHHUIA;

- HE3HAaHWE OCHOBHOI'O MaTrepuana y4eOHOW NpOrpaMMbl, JOIMYCKAIOTCS

rpyObie OuIMOKH B U3JI0KEHUH.

lkana Kpurtepuu oneHnBaHus

- M3JI0KEHHE MaTepuaa JOTHYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- yMEHHE BBICKA3bIBaTh 1 00OCHOBATh CBOU CY)KICHHS IPH OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE ONHUCHIBATh (PU3NKO-XUMHUIECKHE 3aKOHBI, SIBIICHHUS U ITPOILIECCHI;
- YMEHHUE MPOBOANUTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUN;

- CIIOCOOHOCTH pemarh (GU3UKO-XUMHUYECKUE 3aa4ul (JIOMyCKaeTcs HallH-
YHe MaJO3HAYUTENIbHBIX OIIMOOK WM HEAOCTATOYHO TOJHOE PACKPHITHE
coziep’KaHNe BOMPOCA WIIM MOTPEIIHOCTh HETPHHIUIAAIBHOTO XapaKkTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OMNOKN
B OIpe/IeNICHUH TIOHATHH M ONIMCAaHUH (PU3UKO-XUMHUYECKHUX 3aKOHOB, SIBJIE-
HUH 1 TIPOLIECCOB, NCKAKEH MX CMBICI, HE PELICHBI 3aJja4l, HE IPaBUIBHO
OLIEHUBAIOTCS PE3yIbTAaThl H3MEPEHUH;

- He3HaHWE OCHOBHOTO Marepuaya y4eOHOH MpOrpaMMBl, JOMYCKAIOTCS
rpyObie ouIMOKH B U3JI0KEHUH.

OlLeHKa «3a4TEHO»

O1LeHKa «HE 3aU4TECHO»

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCSl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEJIBHBIM T€MaM WJIU pa3feliaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0N KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIFOIINKA YIIPOCTHTH MPOLETYPY
U3MepeHus 3HaHUH U yMeHu# ooyvaromuxcs. OOy4yaronmmcs BbIIAIOTCS TECTOBBIE 3a7aHus ¢ GopMyITu-
POBKO¥ BOIIPOCOB U MPEI0KEHUEM BBIOPATh OJMH MTPABWIBHBIN OTBET M3 HECKOJIBKUX BAPHAHTOB OTBE-
TOB.

No O1LleHOYHBIE CPEJICTBA
TunoBbie KOHTPOIBHBIC 3aJaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOTH- Kon n nHanmenosa-
MBbI€ JJIsl OIIEHKW 3HAHWW, YMEHHI, HABBIKOB U (MJIM) OMBITA €SI TEIBHO- HHAE UHAUKATOpa
CTH, XapaKTepU3yIOLMX CPOPMHUPOBAHHOCTH KOMIIETEHIIMN B TIpoLIecce KOMIICTCHIIMA

OCBOEHMSI THCIIUILIMHBI

1. | 3anmanme 1 NJI-1onk-1 Ucnons-
Kax nsmenutcs ckopocthb peakuun 2NO + O — 2NO», ecim 00beM pe- | 3yeT OCHOBHBIC 3a-
aKIIMOHHOI'O COCYJla YBEJIUYUTH B 2 paza: KOHBI €CTECTBEHHO-
1) ymensmutes B 4 pasza HAy4YHbIX  JIUCIIH-
2) yMeHbLIUTCS B 8 pa3 IJIUH JUIS PELLICHUS
3) Bo3pacrtert B 4 paza CTaHJIapTHBIX 3a/1a4
4) Bo3pacrer B 8 pa3 B 00JIaCTH CaJl0BO/I-
3aganue 2 CTBa C IPUMECHEHHUEM
Yem 0O0BICHSIETCS TIOBBIIIICHHE CKOPOCTH PEAKIIUU MPU BBEICHUHU B CH- | HHOPMALMOHHO-
CTEMY KaTaln3aTopa: KOMMYHHUKAIIHOHHBIX
1) yMEHbIIEHUEM HEPTUH AKTUBALIUU TEXHOJIOTUH
2) YBEJIIMYEHUEM CPETHEW KNHETUYECKOW SHEPTUU MOJIEKYJ
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3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUMN

4) pocTOM UHuCIIa aKTUBHBIX MOJIEKYJ

3aganue 3

Kakue u3 nepeuncineHHbIX BO3IEUCTBUI MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBI CKOPOCTH PEaKIUU:

1) u3MCHCHUE NaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) u3MeHeHue o0beMa PEaKIMOHHOTO COCyAa

4) U3MEHEHUE KOHIICHTPALUU PEarupyrolux BEIIeCTB

3ananuve 4

Kakoe BnausiHue OKa3bpIBaeT NepeMelInBaHUE HAa CKOPOCTh MPOTEKaHUs
TFEeTEPOTeHHON XMMUYECKOW pEaKIIUH:

1) Bo Bcex ciydasix yBEJIMUMBAET CKOPOCTh peaKLuu

2) B HEKOTOPBIX CIIyyasix YBEIUUYUBAET CKOPOCTh PEAKIINH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEHbIIAET CKOPOCTh PEAKIIUH

3ajanue 5

VYBenuueHne CKOpPOCTH PEaKkuu C MOBBIIIEHUEM TeMIIepaTyphl, BbI3bI-
BaeTCs TTIAaBHBIM 00pazoMm:

1) yBennM4eHuEM CpeIHe KUHETUYECKOW SHEPTUHA MOJIEKYJI

2) yMEHBIIEHUEM UUCIIa aKTUBHBIX MOJIEKYJT

3) pocTOM Ymcia CTOJIKHOBEHUH

4) yBenuueHneM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

Ipu 20 °C KOHCTAHTa CKOPOCTH HEKOTOPOH peakiuu papHa 107 mun!,
amipu 50 °C - 8:10* mun'!. Uemy paBeH TemmepaTypHbIii K03)PHUIHEHT
CKOPOCTHU PEaKIINH:

1)2

2)3

3)4

4) 8

3aganue 7

CKOpOCTh, KAKUX PEAKINil YBEIMYUBAETCA C POCTOM TEMIIEPATYpHhI:

1) mro0OBIX

2) NPOTEKAIOIIUX C BbIICICHUEM SHEPTUU

3) MpOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHuX

3aganue 8

Ecnu koHCcTaHTa ckopocTu oaHo# peakuuu (K') O0JbIIe KOHCTAHTHI CKO-
poctu BTOpoii peakiuu (k"), To Kakoe COOTHOIICHUE MEXKTY SHEPTUSIMHU
aKTUBAIIUU ITHX PEAKIIHA MPABUIBHO:

1) E' >E"

2) E'a<Ey"

3)Ea=E."

4) Henb3s ONpPEeCIUTh

3ananue 9

Kaxkue u3 nepedrcieHHbIX BO3IEUCTBUI MPUBEYT K U3MEHEHHUIO 3HAUE-
HUS KOHCTAHTHI PABHOBECUS] XUMUYECKUX PEaKLIUM:

1) u3MeHeHHe JaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) 3ameHa Karajau3aropa

4) N3MEHEHNE KOHIICHTPALIMN Pearupyronmx BEIECTB
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3azmanue 10

Ecnu 00beM 3aKphITOr0 peakIMOHHOTO COCylia, B KOTOPOM YCTaHOBH-
JIOCh paBHOBECHE

2S0: (1.) + O2 (1.) =2S03 (1.), yMEHBIIUTH B 2 pa3a, To:

1) ckopocTH MPSIMOM 1 0OPATHOM PEaKINid OCTAaHYTCS OAMHAKOBBIMU

2) CKOPOCTH MPSIMOI peakIny CTaHeT B 2 pasa 00JiblIe CKOPOCTH 00paT-
HOW peaKkuuu

3) paBHOBECUE CMECTUTCS BIIPaBO

4) paBHOBECHE CMECTHUTCSI BIIEBO

ITo pe3ynbraram Tecta 00y4aroImeMycsl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOILIO0», «yI0BJe-
TBOPHUTEIHHO» WA «HEYIOBIECTBOPUTEIHHO.

Kputepuu oniennBanus orsera (Tabi1.) JOBOASATCS O CBEACHUS 00yJalOIUXCsl 1O Havajia TeCTHPO-
BaHUs. Pe3ynbrar TecTupoBaHus 00BSIBISIETCS 00yYaI0IIEMYCsl HETTIOCPEICTBEHHO MOCJIE €r0 CIavH.

IWiana (% upanmims oraeron
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OreHka 2 (HeY10OBIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBIN OTBET

Y CTHBIN OTBET MPOBOAUTCS U1 KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMBbI IO
paznenam 1, 2 TUCHUILITNHBI, OPraHU3yeTCs Kak yueOHOe 3aHsITHE B BUE cOOeCe0BaHUS IPETOaaBaTes
¢ oOyuaromumMucs. Bormpocs! K 3aHATHIO W3JI0KEHBI B: PU3nUecKas U KOJUIOUIHAS XUMHUS [ DTIEKTPOHHBINA
pecypc] : MeToA. yka3aHMs K BBIIIOJIHEHHIO JTaOOpaTOpHBIX padoT [ O6akamaBpoB, 00yUYaIOMIUXCS IO
HarnpasieHusm: 35.03.03 "Arpoxumus u arpornouBoBeaeHue”, 35.03.04 "Arponomus”, 35.03.05 "Cano-
BoACTBO", 35.03.07 "TexHonorus npou3BOICTBA CEIbCKOXO035IMCTBEHHOM npoayKuuu'] / FOxHo-Y pais-
ckuii 'AY, Uuctutyt arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY,
2016. - 85 c. : mn., tabn. - C mpun. - bubmuorp.: c. 83 (10 Ha3B.). - JlocTyn U3 JOKAIBHOU CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

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

Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJICHUS CTYIEHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBISETCS CTYICHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

HIxana Kputepuu onenuBanus
- CTYJICHT TIOJTHO YCBOWJI YUEOHBIN MaTepHa,
- TPOSIBJISICT HABBIKW aHaH3a, 000OIIEHNS, KPUTUYECKOTO OCMBICTICHUS U
BOCIIPUATHS HHGOPMAIINH;
- Marepuai U3JI0KEH I'PaMOTHO, B OIMPEAEIECHHOMN JIOTMYECKON MOCIe10Ba-
TEITBHOCTH, TOYHO HUCIIOIB3YETCSI TEPMUHOJIOTHUS;
OlLieHKa «3a4TEHO» - MOKa3aHO YMEHHE WLTIOCTPUPOBATH TEOPETUUECKHE MOIOKEHUS KOHKPET-
HBIMU TTPUMEPAMH, IPUMEHSTh X B HOBOW CUTYaIlHH,
- TIPOIEMOHCTPUPOBaHA CPOPMHUPOBAHHOCTh M YCTOMYHUBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;
- MOT'YT OBITH TOMYIIICHBI OJTHA-BE HETOYHOCTH MPU OCBEIICHUH BTOPOCTE-
TIEHHBIX BOIIPOCOB.
- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana,
OneHka «He 3a4TeHO» | - 00OHAPY)KEHO He3HAHUE WJIM HETIOHUMAaHKE OOJIBIICH, MU HanboJiee BaKHOM
4acTH y4eOHOTro MaTepHaia,;
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- IOMYIIEHbI OIUMOKHU B ONpeAeTICHUH MOHATUH, IPU UCIOIb30BAHUU TEPMHU-
HOJIOTMH, KOTOPbIE HE MCHPABIICHBI MOCIE HECKOIbKUX HABOASIIMX BOMPO-
COB;

- He cOpPMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS,
YMEHHMSI U HaBbIKH.

4.1.4. KonrponbHas pabora

KonTponwsHas paboTa mpemycMoTpeHa it 3a09H0 (OpMbI 00yUdeHHS.

KonTpomnpHast paboTa OlleHUBAETCS KaK «3a4TCHO» WU «HE 3a4TCHO».

Kpurepun orieHku KOHTPOJIbHON paboThI (TabJ1.) JOBOJATCSA O CBEICHHS CTYAEHTOB Ha YCTaHO-
BOYHOMH Jiekiun. CojepkaHue, MOPSIOK BHIMOTHEHHS U TPEOOBaHUS K O)OPMIICHHUIO U3JI0KEHBI B METO-
JTUYECKUX YKa3aHUSAX K BBITIOJHEHUIO KOHTPOJBHON paboThl: Du3ndeckas U KOJUTOUAHAS XUMUs [ DIeK-
TPOHHBIN pecypc] : METOJ. yKa3aHHs K BBIOJHEHHUIO KOHTPOJIBHOM pabOThI AJsl CTYACHTOB 3a0YHOM
dhopmbl o0yuenus [o HanpasineHusM: 35.03.03 Arpoxumusi u arpornouBoBeeHue, 35.03.04 Arponomusi,
35.03.05 CanmoBoactBo, 35.03.07 TexHosorusi Mpou3BOJCTBA CEJIBCKOXO3SIMCTBEHHOM mNpoayKuuu] /
IOxHo0-Ypansckuit 'AY, Unctutyt arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: KOxHo-Ypaiib-
ckuii 'AY, 2017. - 36 c. : Tabn. - C npui. - bubmuorp.: c. 5-6 (13 Ha3B.). - JlocTyn U3 T0KaIbHOH ceTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OneHka oOBSABISAETCS CTYIEHTY MOCJE MPOBEPKU KOHTPOIHHON pabOTHI.

Ikaja Kpurepun oneHuBanus
- CTYACHT IOJIHO YCBOMJI YUEOHBIN MaTepHal;
- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IIEHUS, KPUTUYECKOTO OCMBICTICHHS
U BOCTIpUATHUS HH(OpMAIUY;
- MaTepuaJl U3JI0KEeH TPAMOTHO, B COOTBETCTBHH C 3aJJaHHEM, TOYHO HC-
MOJIb3YETCS TEPMUHOJIOTHS;
- TMOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUYECKUE TOTOKEHHS KOH-
KpPETHBIMU ITPUMEpaMH, IPUMEHSTh UX B HOBOM CUTYallUH;
- IPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTD U YCTOMUYUBOCTH KOMITETEH-
UM, YMEHUI U HAaBBIKOB;
- MOT'YT OBITh JOMYIIECHBI OJHA-/1B€ HETOYHOCTH IPU OCBELICHUH BTOPO-
CTETMIEHHBIX BOIIPOCOB;
- TpeOoBaHus K 0pOPMIICHUIO PAOOTHI COOIIOIEHBI.
- HE PacKphITO OCHOBHOE COZIepKaHKHe yueOHOro MaTepuana;
- 0OHapy>KeHO HEe3HAHUE U HETIOHMMaHue OOJbIIeH, NI HanboJIee Bax-
HOM 4acTH y4eOHOro MarepHana;
- TOMYIIEHbI OIIMOKH B OMpPEeICHUH MOHITHIA, IPU UCTIOJIb30BaHUH TEP-
MUHOJIOTHUHY;
- He c(hopMHpPOBaHBI KOMITETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUS, YMCHUS Y HaBBIKH;
- TpeboBaHUs K 0hOpMIICHHIO pabOTHI HE COOJIOICHBI.

OlLeHKa «3a4TEHO»

O1eHKa «HEe 3aYTEHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS MPOMEKYTOUHOM
arrecTaluu

4.2.1. Dx3amen

DK3aMeH sBisieTcst (POPMOM OIEHKH KadyecTBa OCBOCHHS 0OYJarOIIMMCs OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOrpaMMBI 110 pa3zenam JUCUUIUTUHEL 1o pe3ynbTaram sk3amMeHa 00ydaro-
IIEMYCSl BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOILO», «yTOBIETBOPUTEIBHO» WJIH «HEYAOBJIETBOPH-
TECIIBHO».
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DK3aMeH 10 JUCITUILINHE TPOBOUTCS B COOTBETCTBHHY C PACIICAHUEM IPOMEKYTOUHOM aTTecTa-
IIUH, B KOTOPOM YKa3bIBAETCS BPEMsI €r0 IPOBEICHUS, HOMEDP ayTUTOPHH, MECTO MPOBEACHUS KOHCYIIb-
Taluu. YTBEPKICHHOE pacCIUCaHKUe pa3MeliaeTcs Ha WHOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA 711 TPOMEKYTOYHON aTTECTAI[MN O0YUYaIOIINXCSl yCTaHABIMBAaeTCsS pado-
4eil mporpaMMoi AUCIUTUTHHEI U JJOBOJMTCS 10 CBEICHUS O0YJAIOIIUXCS B HaYalle CeMecTpa.

DK3aMeHbI MPUHUMAIOTCSA, KaK MPaBuiIo, Jjektopamu. C paspenieHus 3apeIyroriero kagenapoii Ha
9K3aMEHE MOXKET IPUCYTCTBOBATH MPETNOIaBaTelb KaQeIphl, MIPUBICYCHHBIN JJIsl TIOMOIIH B IPHEME K-
3aMeHa. B ciydyae OTCYTCTBHSI BEAyIIETO MPENoJaBaTeNsl dK3aMeH NMPUHHUMACTCS MpPEerojaBaTelieM,
Ha3HAYEHHBIM PaCTIOPSDKEHUEM 3aBEIYIOMIETO Kadeapoi.

[IpucyrcTBUE Ha 3a4eTe mpemnoiaBaTenei ¢ [pyrux kadenp 6€3 COOTBETCTBYIOMIETO PacIOpsiKe-
HUS PEKTOPa, MMPOPEKTOPA 10 YUeOHOI M BOCIIMTATENILHOM paboTe, 3aMECTUTENST TUPEKTOpa HHCTUTYTA
no yuebHoii paboTe He JormycKaercs.

OOyuaromumecs py sIBKE Ha dK3aMeH 00s3aHbl UMETh TP ce0e CTYAEHYECKUI OUIIET, KOTOPBIH
OHH TIPEABSBISIOT YK3aMEHATOPY.

Jlnst IpoBeZicHUsT SK3aMeHa BEIYIIMH MPEroaBaTellb HAKaHyHE IMOJIydaeT B CEKpeTaphare 3a-
YETHO-2K3aMEHAIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BPAIIAE€TCs B CEKPETapuaT MOCIe OKOHYAHUS MEpPO-
NPUATHUS B ICHB POBEJCHUS YK3aMeHa WM YTPOM CIICAYIOIIETO JTHS.

DK3aMeHbI IPOBOASATCS 10 OUIeTaM B YCTHOM HJIM MMUCBMEHHOM BHJIE, TUOO B BUJIE TECTHPOBA-
HUsl. DK3aMEHAIIMOHHBIC OMJIETHI COCTABIISIOTCS TIO YCTAHOBJICHHOW (pOpME B COOTBETCTBUU C YTBEp-
XKJICHHBIMU KadeIpol SK3aMEHAIIMOHHBIMHU BOIIPOCAMH M YTBEPKIAIOTCS 3aBEAYIOIMUM Kadeapoii exe-
rojiHo. B Guiere comepkuTcs 2 TeOPETHUECKUX BOIPOCa | 3ajava.

DK3aMeHaTOpy MPEAOCTABISIETCS MPABO 3a7aBaTh BOMPOCH! CBEPX OMIIeTa, a TAaKkKe IIOMUMO TEO-
PETHYECKHX BOIIPOCOB JaBaTh ISl PEIICHUS 3a/1a4H U IIPUMEPHI, HE BBIXOISIINE 32 PAMKH ITPOUICHHOTO
MaTepuana 1mo u3ydaeMoil TUCIUTUIHHE.

3HaHUs, YMCHUS W HaBBIKA OOYYArOIIUXCS OMPEACISIIOTCS OICHKAMU «OTIUYHO», «XOPOIIO»,
«yJIOBIIECTBOPUTEIIBHO», «HECYIOBJICTBOPUTEIILHO», KOTOPBIE BBICTABJISIOTCS B 3a4€THO-3K3aMCHAI[HOH-
HYIO BEJIOMOCTh M B 3aUETHYIO KHID)KKY 00YJaroIIerocs B ICHb SK3aMeHa.

[Ipu mpoBeeHNN YCTHOTO dK3aMeHa B ayJUTOPUH HE JOJHKHO HAXOAUThCS OoJiee BOCbMHU 00y4a-
IOIIMXCS Ha OJTHOTO TIPENO/IaBaTes.

[Ipu mpoBeneHUN YCTHOTO SK3aMeHa 00ydJaromuiicss BRIOMpPAET dK3aMEHAIIMOHHBIN OUIIET B CITy-
YaliHOM TOPSAKE, 3aT€M Ha3bIBaCT (PaMHIIUIO, MMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpemst nk3amMena 00yJarommecss MOTYT TIOJIb30BaThCS C Pa3pelieHus] IK3aMEeHaTopa Mporpam-
MOH JHUCIUIUIMHBI, CTPABOYHON M HOPMATUBHOM JIUTEPATYPOM, IPYTUMHU MOCOOUSIMH U TEXHUYCCKUMHU
CpeICTBaMHU.

Bpemst moAroTOBKM OTBETa MPH Cade SK3aMEeHa B YCTHOUM OpMe OIDKHO COCTABIISITH HE MEHEe
40 MuHYT (110 >KeTaHHUI0 00YYaIOLIerocs OTBET MOXKET OBITh 1O0CPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyvaromuiicsi, UCTIBITHIBAIONIUIN 3aTPYAHEHHSI TIPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OuJIeTy, IMeeT MpaBo Ha BBIOOP BTOPOTO OMJIETa C COOTBETCTBYIONIMM MPOJICHUEM BPEMEHHU Ha TIOATO-
TOBKY. [Ipy OKOHYATETLHOM OIICHMBAHHUK OTBETAa OIICHKA CHIDKAETCS Ha OAMH Oaii. Beimaua TpeThero
OwiieTa He pa3peniaeTcs.

Ecnu oOyuatromuiicst IBUJICS Ha DK3aMEH, U, B3SB OUIIET, OTKA3aJICs OT MPOXOXKICHUS aTTeCTAI[UN
B CBSI3U C HETIOATOTOBJIICHHOCTHIO, TO B BEIIOMOCTH €MY BBICTABIISIETCS OI[CHKA «HEYIOBICTBOPUTEIHLHOY.

Hapymenne MUCHIUTUIMHBI, CIIHCHIBAHUE, MCIIOIH30BaHUE O0YUYAIONIMMICS HEpa3pEIICHHBIX I1e-
YaTHBIX U PYKOITUCHBIX MaTE€PHUaIOB, MOOMIBHBIX TeJIe()OHOB, KOMMYHHUKATOPOB, TUIAHIIIETHBIX KOMITBIO-
TEpOB, HOYTOYKOB U APYTUX BUIOB JUYHOH KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOW TEXHUKU BO BPEMS
aTTECTAIIMOHHBIX MCIIBITAHUH 3alpelnieHo. B ciryuae HapyleHus: 3Toro TpeOOBaHMsI IPEoIaBaTeh 00s-
3aH yOAIUTh O0YYaIOUIErocsl U3 ayIUTOPUU B TTPOCTABUTH €My B BEJOMOCTH OIICHKY «HEYIOBJIETBOPH-
TCIBbHO».
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BricTaBiieHne O11€HOK, TOJYYEHHBIX [TPH MOABEACHUU PE3YJIHTATOB IPOMEKYTOUHOM aTTecTalluu,
B 3a4E€THO-2K3aMEHAIMOHHYIO BEIOMOCTh IPOBOAUTCS B MPUCYTCTBUU camoro odyuatouierocs. [Ipemno-
JlaBaTeNIM HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTAllMM B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH oTMedaeTcs B 3a4€THO-3K3aMEHALlMOHHON BEJOMOCTH CIIOBAMU «HE SIBUJICS».

g ob6yvaromuxcs, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKHU, Y HUBEPCUTET
YCTaHABIIMBAET MEPUOJ] JIUKBUAALMH 33J0JKEHHOCTH. B 3TOT mepuo npenoaaBaTeu, MPUHUMAaBIINE
9K3aMEH, JI0JKHBI YCTaHOBUThH HE MEHee 2-X JHEW, Korja oHM OyAyT NMpUHUMATh 3a10JKeHHOCTH. VH-
dbopMaris 0 TUKBUIAIIUY 33J0DKEHHOCTH OTMEUASTCs B 9K3aMEHAIMOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIMM OTIMYHBIE U XOPOIIKE 3HAHUSI B TEUEHHE CEMECTPa B X0/1€ MOCTO-
SIHHOT'O TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh NMPOCTaBJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CPOYHO, T.€. 63 cnaun sk3ameHa. O1eHKa BHICTABIISETCS B SK3aMEHAIIMOHHBIN JIMCT WIN B 3a4€THO-3K3a-
MEHAIMOHHYIO BEZJIOMOCTb.

WHBanmuapl 1 IUUa ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbsl, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEPUO/ B CPOKH, YCTAHOBJICHHBIC WHIUBUYaTbHBIM YICOHBIM IJIaHOM. VIHBaUIBI U
JIMLA ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS, UMEIOIINE HAPYIIEHHS OTIOPHO-/IBUTaTEIbHOTO all-
napara, JOIyCKarTCs Ha aTTECTAllMOHHbBIE UCIIBITAHUS B COIIPOBOXACHUN aCCUCTEHTOB-CONPOBOXKIAI0-
[UX.

[Ipouenypa npoBeAeHUS MPOMEKYTOYHON aTTECTAIMU JUTSI OCOOBIX CIIydaeB u3ioxkeHa B «[lomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIeBAEMOCTH M MPOMEKYTOUHOU aTTecTanuu odydarommxcs mo OITOIT
OakanaBpuata, crieruanurera u maructparypsi» ®I'BOY BO I0xHo-Ypansckuii [AY.

Kox u HaumeHnosa-
HHUC I/IHI[I/IKaTOpa

No Ol1IeHOYHBIE CPEJICTBA

TunoBbie KOHTPOJILHBIC 3a/1aHUs U (MITN) UHBIE MaTepHalibl, HEOOX0 -

MBI€E /IS OLIEHKH 3HAHWM, YMEHHH, HABBLIKOB M (MJIM) OIBITA JAEATENLHO- KOMIICTCHIMH
CTH, XapaKTEPU3YIOLIMX CPOPMUPOBAHHOCTH KOMIIETEHIMI B IIPOLIECCE
OCBOECHUS TUCHUIIIIMHBI
1. 1. TIpeamer u 3anauu ¢pu3nuecKoil XuMuU. Pojab OTE4ECTBEHHBIX yue- N-1omnxk-1

HBIX B pa3BUTUH (PU3UUECKOMN U KOJUIOUTHOM XUMUU. 3HAUCHUE Pusnye-
CKOH ¥ KOJUIOUTHOM XMMUH B OMOJIOrMUECKOH U CEILCKOX03IMCTBEHHON
HayKax.

2. ArperatHble COCTOSIHUSI BEILECTBA. XapaKTEPUCTHKA TBEPAOrO U
XKUAKOro coctostHus. [lonsTHe 0 mnaszme.

3. 3axkoHBI HEANbHBIX T'a30B. 3akoH boilnsg-Mapuotra, ['eii-Jlroccaka,
ABoranpo. MonekynsipHO-KMHETHYECKasi TEOPUs ra30B.

4. PeanbHble ra3bl, UX OTIUYHUE OT UJCANBHBIX. ['a30BbIe CMECH, 3aKOH
JlanpToHa.

5. Ilpeamer tepmoamHaMuku. OCHOBHBIE TEPMOJUHAMUYECKHUE MTOHS-
TUS: TeIioTa, paboTa, Teno, cucrema, cpena, (asza, mapaMmerpsl, Mpo-
necc. Ilepsoe Hauano TepMOAMHAMUKH.

6. 3axoH ['ecca u ciiencTBus, BRITEKAOIME U3 Hero. [loHsTHE YHTAIIB-
nuu. Beraucinenne TerioBbix 3G PeKToB peakiuii Mo TeroTaMm oopas3o-
BaHUS U CTOPAHUS BEIIECTB.

7. Bropoil u TpeTHil 3aKOH TepMOJAMHAMUKHU. DHTponus. [loTeHuunan
I'nG6ca u HanpaBIEHHOCTh XUMHUECKUX peakuuid. [Ilpumenenune 3ako-
HOB TEPMOJMHAMHUKH K )KUBBIM OpraHU3MaM.

8. Xumnueckas kuHeTHKa. CKOpOCTh U KOHCTAHTa CKOPOCTH XMMHUE-
CKOM peakiuu. X 3aBUCHMOCTB OT pa3nuYHbBIX (PAaKTOpOB. YpaBHEHHE
AppeHnyca. DOHeprus aktuBanuy. OnpeneneHue YSHEPTuu aKTUBALUH.
9. MonekynsIpHOCTh U MOPSAJI0K PEaKIUU. DIEMEHTAPHbBIEC MPOLECCHI.
Kunernueckue ypaBHeHUs! peaklidii I€pBOro U BTOPOTO MOPSIKOB.

Hcnonb3yeT 0CHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JUCLUIUIMH I pe-
HIEHUSI  CTaHAapT-
HBIX 3a7a4 B 00ia-
CTH CaJO0BOJICTBA C
NMpUMEHEHUEM  WH-
(hopMaITMOHHO-KOM-
MYHHKAI[HOHHBIX
TEXHOJIOTHI
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10. Karanu3 u ero 3Hauenre. OCHOBHBIE MPUHIMUIIBI KaTanu3a (y4acTue
KaTaau3aTopa B XMMHYECKOW peakly, CHUKEHUE YHEPTUU aKTHBAILUU
1 n30UpaTeNbHOCTh IEHCTBHS). [ OMOTEHHBIN U TeTEPOTECHHBIN KaTaIH3.
DepMeHTAaTUBHBIN KaTannu3, ero 0COOCHHOCTH U 3HaUEHUE B OMOJIOTHYe-
CKHUX TpoIleccax.

11. CnoxxHble peakuuH, UX Pa3sHOBUAHOCTH. DOTOXMMHMUYECKHUE peak-
nuu. CHHTE3 OpPraHMYecKOro BEIIeCTBAa PACTEHHSIMH IOJ JEHCTBUEM
xyiopoduiuia. 3HaueHue GpoTocuHTE3A.

12. Xumuueckoe paBHOBecHe. JIMHAMMUYECKUN XapaKTep paBHOBECHS.
3akoH aercTByronux macc. KoHCcTaHTa XMMHUYECKOrO PaBHOBECHS, €€
CBsI3b ¢ moTeHIManoM ['nb6ca. CMelieHne XMMUYECKOTO PaBHOBECHS,
npunnun Jle-1llarense.

13. PactBopbl. CriocoObl BeIpaskeHUsI cocTaBa pacTBOpoB. Pusnueckas
U XUMUYECKasi TEOPHUH PaCTBOPOB.

14. KonnuratuBHble CBOMCTBA pacTBOpOB. 3akoHbl Payns. IloHmwxkenne
JaBJICHUSI HACBILIEHHOTO NTapa pacTBOpUTENS HaJ pacTBopoM. Kpuocko-
nusi. D0yTMOCKOIUSL.

15. Ocmoc. OcMoTHYECKOE AaBICHUE Pa30aBICHHBIX PACTBOPOB. 3aKOH
Bant-T'odda. Buonornueckue mporeccsl 1 0cMoc.

16. Teopwusi HNEKTPOIUTHUECKON aucconuanuu AppeHuyca. PacTBopbl
DIIEKTPOJIUTOB U HE-3IEKTPOIUTOB. Crabble M CHIIbHBIE DJIEKTPOIUTHI.
ITpouecchl conbBaTanuu (rugpatanuu). CTeneHb 1 KOHCTaHTa JUCCOLU-
ally, UX 3aBUCUMOCTb OT KOHIIEHTPAIMU U TEMIEPaTypBhl.

17. Teopusi CHIIBHBIX 3JIEKTpoUTOB Jlebast n XroKkens. AKTUBHOCTb,
KO3 QHIIMEHT aKTUBHOCTH, MOHHAS CHJIA PacCTBOPA.

18. IIpumennmocTth 3akoHOB Payns u Bant-I'odda k pacTtBopam siiek-
TpoauTOB. M30TOHNYECKUH KO3 PUITECHT.

19. Bona. MonHOE mpou3BeeHrEe BOAbI, €T0 3aBUCUMOCTh OT TEMIIEpa-
Typbl. Bogopoauslii u rugpokcuinbHelil nokaszarenu (pH u pOH). Komn-
YECTBEHHOE ONpEENICHUE KUCIOTHOCTH BOJHBIX pacTBOpoB. [loHsTHE
pH u pK. Brruucnenue pH cuiibHBIX M cabbIX KHCIOT, OCHOBAaHUH U
TUIPOJIU3YIOLIUXCS COJIEH.

20. BydepHbie CUCTEMBI, UX COCTaB U MEeXaHU3M JericTBus. Pacuer pH
Oydepubix cuctem. bydepHas eMKOCTh, BIMSHHUE Ha HEE Pa3IMUHBIX
dakTopoB. buonornyeckoe 3HaueHUE OYPEPHBIX CUCTEM.

21. DnekTpudeckasi IpOBOAMMOCTb PACTBOPOB JIEKTPOJUTOB. [TpoBoa-
HUKHM TIEPBOTO U BTOPOTO poja. YJiedabHas 3JEKTpUYecKas MPOBOJIHU-
MOCTb; 3aBUCUMOCTb OT pa3baBieHus. MossipHas 3JeKTpruecKas Mmpo-
BOJMMOCTE. 3aKoH pa3daBnenus Octanbaa. [101BHKHOCTh HOHOB, CKO-
pocThb ux nBwxkeHus. [IpakTuueckoe npuMeHeHNE MPOBOJUMOCTH.

22. JIBOMHOM 3JEKTPUUYECKUN CIION U €ro CTpOCHHE. DIEKTPOAbI Mep-
BOI'0 U BTOpOro poaa. CTaHIapTHBIN 3JIEKTPOAHBIN TOTEHIIMA. Y paBHe-
Hue Hepucra. UHmkaTopHble, CTaHAAPTHBIE U 3JIEKTPOIbl CPAaBHEHUSI.
[ToreHnMOMETpUYECKOE ONPEIEICHNE HOHOB B PAaCTBOpaX.

23. T'anpBanuveckue syeMeHThl. OOpaTtumble W HeoOpaTHMBbIE 3Je-
MeHTbl. DJIC rambBaHUYECKUX 3JIEMEHTOB. KOHIIEHTpalMOHHbBIE 3Jie-
MEHTHI.

24. TloBepXHOCTHBIC SBJICHHs Ha TpaHuIle pasnena ¢as. AxcopOomus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousznyeckas U XUMUYECKas aji-
cop6nus. M3otepmbl aacopOiuu. AacopOIrus u ee OMOJIOrHYecKOe 3Ha-
YEHHE.
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25. AncopOuusi Ha TpPaHUIIE «TBEPAOE TEJO - Ta3». Teopuu ajacopOoIumy,
ypaBHeHnue Jlenrmropa u @peiHmxa.

26. AnmcopOuusi Ha TPaHUIIE «TBEPA0E TEJIO — PaCTBOP». MoJeKyspHas
u oomeHHas ancopouuns. Monutsl. [IoBepXHOCTHO-aKTHBHBIE U MTOBEPX-
HOCTHO-HEAaKTHBHbIE BellecTBa. [[0BEpXHOCTHOE HATsSKEHUE M CMauu-
BaHue. Ponp ancopOuunu B pupoie ¥ TEXHUKE.

27. O0mas XxapakKTepUCTUKA AUCTIEPCHBIX cucTeM. VX kimaccudukarus
Y pacIpoCTpaHEHUE B IPUPOJIE.

28. OOmast XxapakTepUCTUKA KOJJIOUIHBIX CUCTEM. MeTO bl MOTy4eHUs
KOJUTOMJIHBIX CUCTEM.

29. MunennspHas Teopust CTpOEHUS KOJIJIOUJHONW YaCTULIBI.

30. MosnekyIsipHO-KUHETHYECKHE CBOMCTBA KOJJTIOUIHBIX cucTteM. bpo-
YHOBCKO€ nBHKeHue. Ocmornueckoe nasieHue. CeaumeHrtanus. Bss-
KOCTb.

31. OuuncTKa KOJIJIOUTHBIX PACTBOPOB METOJAMU JUANIN32, YIbTPa(UIIh-
TpaLMH, HIEKTPOANAIHN3A U JICKTPOYIbTPAPUIbTPALIUH.

32. OnTrueckue CBOMCTBA KOJUTOUIHBIX cucTeM. CBeTopaccesHue. Dd-
¢dext Tunaansg. YapTpaMUKpOCKOMHYECKHUE U HedeToMeTpUIECKUe Uc-
CJIEJOBaHMSL.

33. DIEeKTpPOKMHETHYECKHUE SIBIICHUS KOJUIOMAHBIX cucTeM. J3erra-mo-
TEHIMAI.

34. KuHeTndeckas v arperaTuBHas yCTOMYUBOCTh KOJUIOUTHBIX CUCTEM.
Koarynsmus u dakropsl, ee Bbi3piBatone. [Ipasuna Llyneue-TIapam.
[Topor koarymsinuu. Bzaumuas koaryinsiusa. CtapeHue 3051€i U NenTH-
3anus. 3alUTHOE ASHCTBHE MOJIEKYISIPHBIX aICOPOUPYIOLINX CIIOEB.
35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYIIpHO-
KMHETUYECKUE U ONTHYECKHE cBolicTBa pacTBopoB BMC. U303nekTpu-
yeckass Touka. Bsi3kocts. HaOGyxanwue. BwicamuBanme. Koarepsarus.
Oo6patumocts BMC.

36. O6mas xapakTepuCcTHKa MUKPOTETEPOTEHHBIX CHUCTEM. A3pO030JH,
CYCIIEH3HH, SMYJIbCUH, TIEHBI.

[IIkxana u KpUTEpUHU OIICHUBAHUS OTBETA 00YJAIOMIErocs MPECTaBICHBI B TAOIHUIIE.

HIkana Kpurepun oneHuBanusi
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE U rirybokoe SHaHHUE MPOTPaMMHOTO MaTe-
(oTIHHO) puana, YCBOCHHE OCHOBHOI M JOMONHUTENLHOH JIMTEPATYPEI, PEKOMEHO-
BAHHOW MPOrpaMMON AUCIUIUIMHBI, TPABUIHLHOE PEIICHUE 3aJa4H.
MOJIHOE 3HAHHME MPOrPaMMHOT0 MaTepHalia, YCBOCHHE OCHOBHOM JIMTEpa-
Ouenka 4 TYpbl, PEKOMEH/IOBAHHOW B MPOrpaMMe, HATUYHE MajJ03HAYUTEIbHBIX OIIU-
(xopor1o) OOK B pelICHUH 3a/1a4M, UJIU HEIOCTATOYHO MOJTHOE PACKPBITUE COJEPIKAHUE
BOIIPOCA.
Oueika 3 3HaHHE OCHOBHOI'O MMPOTPaMMHOT0 MaTepuajga B MUHUMAaIbHOM 00beMe, T0-
IPELIHOCTH HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B pellie-
(YIOBJIETBOPUTEIHHO)
HUU 3a]a4u.
Ouenka 2 MpoOeITbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOIO MaTepHala, MPUHIIATHATb-
(HEey/IOBJIETBOPUTENILHO) | HbIE OLTMOKY MPU OTBETE HA BONPOCHI U B PEIICHUH 33JJauH.
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