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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanasp o HampasiaeHuto noarotoBku 35.03.07 TexHoIOTHS TPOU3BOCTBA U TIEPEPAOOTKH CEITb-
CKOXO3SIICTBEHHOU MPOIYKIMH JODKEH OBITh MOATOTOBIICH K PEIICHUIO 3a/1a4 MPodeCCHOHATBHON Jies-
TEIBHOCTH CJIETYIOIINUX TUIIOB: TPOU3BOJCTBEHHO-TEXHOJIOTHYECKOI.

Heab AucuunauHbl — chOpMUPOBATh Y 00yUaIONIMXCS 3HAHNS, YMEHHUS U HaBBIKK HEOOXOMMBIC
IUISL IOCTIEAYIOIEl IOArOTOBKH OakaaBpa, ClIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3aa4
CEIbCKOXO035HCTBEHHOTO MIPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JabHEHIIEMY Pa3BUTHIO TUYHOCTH.
3agauu TMCHMILIHHBI:
— U3YYUTh 3aKOHOMEPHOCTH (PU3UKO-XMMUYECKHX MTPOIECCOB, IPOUCXOIAIINX B IOUBE U KUBBIX Op-

raHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI;

— O3HAKOMUTbCS C annapaTypoil U MeToAaMu (PU3NUECKO-XUMHUYECKOTO UCCIIEJOBAHMS, UCIIONb3Ye-

MBIX JIJIsl aHAJIM3a MTOYB M KA4eCTBa CEJIbCKOXO3SIMCTBEHHON MPOIyKIINH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XMMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPbI UX JOCTHKEHMI

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX, CCTCCTBCHHOHAYYHbIX U O6H.I€Hp0(1)eCCI/IOHa.HBHBIX AUCHUILIINH C IPH-
MEHEHUEM UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI.

HAyYHBIX  JTUCIUTLIAH
JUIS  pellieHus CTaH-
JapTHBIX 3a]1a4 B 00J1a-
CTH MPOM3BOJCTBA, Iie-
pepaboTKN U XpaHEHUS
CEJIbCKOXO035CTBEH-
HOH NPOAYKLUH C IIPHU-
MEHEHHEeM HH(pOpMa-
[IMOHHO-KOMMYHHKa-
LIMOHHBIX TEXHOJOTUI

LIECCOB, B TOM YHCJIE MPO-
IIeCChl 00pa30BaHMs pac-
TBOPOB, HUX CBOMCTBa W
OCOOCHHOCTH TPOTEKAI0-
IMX B HUX PEAKLHA; T10-
BEPXHOCTHBIE SIBJICHUS U
CBOMCTBA  IOBEPXHOCT-
HBIX CJIOEB; YCJIOBHUSA CY-
IIECTBOBAHUSA JHCIIEPC-
HBIX CUCTEM U (PaKTOpOB,
BIIMSAIONIMX HA YCTOMYM-
BOCTh TaKHX CHUCTEM —
(b1.0.36-3.1)

IUIMH B Tpo(hecCHOHAIb-
HOW JIEATENTLHOCTH C TIPH-
MEHEHHEM  HMH(OpMAaIH-
OHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, OIPENEATh
CYIIHOCTh (PH3HKO-XHUMH-
YEeCKHX MPOIIECCOB, MPO-
UCXOAAUIMX B TIOYBE U
pacTeHuu; HCHOJIb30BaTh
CBOMCTBa XUMHUYECKHX BE-
IIECTB B J1aOOpaTOpHOI 1
MPOU3BOICTBEHHOM TPAK-
tuke — (b1.0.36-Y.1)

Kon n HamMeHoBaHme ®opmupyembie 3YH
HUHAUKATOpa JOCTHKC-

HUST KOMITCTCHIHH 3HAHUA YMEHHUS HaBBIKU
Ob6yuaronuiicss aomkeH | OOyvarommiics  gomwked | OOyvaromuiics — 107-
3HATh: YMETB: ’KE€H BJIAJIETh:

WJI-1onk-1 OCHOBHEBIC 3aKOHBI €CTe- | MCIIOIh30BaTh OCHOBHBIC | HABBIKAMH
Hcnonb3yeT OCHOBHBIC | CTBEHHOHAYYHBIX JUCIU- | 3aKOHBI M TIOHSITHSI €CTe- | MPOBEAEHUS  (U3HUKO-
3aKOHBI €CTECTBEHHO- | IUIWH, SIBJICHWM W TIPO- | CTBEHHOHAYYHBIX JUCIH- | XUMHUYECKUX METOJ0B

HCCIICIOBAHUI TIOYB U
CEIIbCKOXO035MCTBCH-
HOH IIPOAYKLUHU —
(b1.0.36-H.1)

2 MecTto nucuumianHbl B cTpykrype OITOII

Jucuumumna «XumMus puznyeckas U KOJUIOMIHAS» OTHOCHUTCS K 00s3aTeIbHON YacTH MPOTPaMMBI

OakanaBpuara.




3 O0béM IMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM IUCIUILIMHEI cocTaBaeT 4 3aueTHrIX equHuibl (3ET), 144 akanemudeckux Jaca (majiee va-
coB). JlucuunianHa u3ydyaercs:

— ouHas (opma oOydeHus B 3 ceMecTpe;

— 3aouHas ¢opMa Ha 2 Kypce.

3.1 Pacnpenenenune o6beMa JTUCHUIIMHBI 10 BUIaM y4eOHOi#i padoThI

KosnuecTBo yacoB
Bun yuebHoit paboTbl ouHas (popma 3aouHas popma
00yueHHs o0yueHHS

KonTtakTHasi pa6orta (Bcero), 48 16

B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA

Jlexmuu (JI) 16 8
JlaGopatopusble 3ansartus (JI3) 32 8
[Ipaktrueckue 3ansatus (113) - -
CamocrosiTejibHasi padora ooyuaromuxcsi (CP) 69 119
KonTtpoJs 27 9
Hroro 144 144

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH 10 pa3aejiaM H TeMaM

Ounas popma o0yueHust

B TOM 4YHCJIIC
KOHTaKTHas pa60Ta é
Ne Bcero 2
TeMEL HanmenoBanme pa3aciioB U TCM 4ACOB CP E
JI J3 | 113 o
4
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 TEPMOXUMHUSI 11 1 4 - 6 X
1.4. | XuMuuecKasi KHHETUKA M KaTaJlu3 12 2 4 - 6 X
1.5. | PacTBOpBHI 2JIEKTPOIMTOB U HEIJIEKTPOJUTOB 12 2 4 - 6 X
1.6. | DJIEKTpPOXUMHUYECKHUE MPOLIECCHI 12 2 4 - 6 X
Pa3nen 2. Kommonguass xuMus
2.1. | IloBepxHOCTHBIE sIBJICHUS. ACOpOIus 12 2 4 — 6 X
29, Konnounnbie CUCTEMBI U METO/BI TOTYUYEHUS JTNO- 12 ’ 4 3 6 X
(hOOHBIX KOJUTOMIOB
)3, VY CTORYMBOCTD U KOATYJIISIHS THO(POOHBIX KOJIIO- 10 ’ ’ 3 6 X
UJ0B
2.4. | MukporereporeHHble CUCTEMBI 7 1 - - 6 X
55 PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI 11 1 4 3 6 X
(pactBopel BMC)
KonTpomb 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
Paznen 1. ®usnueckass XumMus
1.1 | Beenenune 10 - - - 10 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 10 — — — 10 X
1.3 | XuMnueckas TepMOJIMHAMUKA U TEPMOXUMHUSI 11 1 — — 10 X
1.4 | XuMndeckass KHHETHUKA M KaTallu3 13 1 2 — 10 X
1.5 | PacTBOpHBI 3JEKTPOIMTOB 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 OJIJIOM/IHBIE CUCTEMBI U METO/IbI TTOJTYYEHUS 14 1 ) B 11 X
10 OOHBIX KOJUTOUIOB
i Koa KOJI-
23 VY CcTOHUMBOCTD U KOATYJISIIMS TMO(POOHBIX KO 13 1 B B 12 X
JIOUJIOB
2.4 | MukporereporeHHble CHCTEMBI 12 - - - 12 X
PacTBOpBI BBICOKOMOIEKYISIPHBIX COETNHEHUN
25 P P A 4 | - | 2] -] 12| x
(pactBopel BMC)
KoHTtposb 9 X X X X 9
OObmast TpyA0eMKOCTh 144 8 8 - | 119 9
4 CTpyKTypa U coaep:kaHMe TUCHUILUIHHBI, BKJIOYAOIIee MPAKTHYECKYIO OATO0TOBKY

[IpakTudeckas MOArOTOBKA MPH peann3alui Y4eOHbIX TPEIMETOB, KYPCOB, JUCIUTLINH (MOIYJICH)
OpraHMu3yeTcs MyTeM MPOBEICHUS MPAKTUYECKUX 3aHITHH, TPAKTUKYMOB, JJAOOpATOPHBIX pabOT M MHBIX
AQHAJIOTUYHBIX BUJIOB YUCOHOU NEATETHHOCTH, IPEIyCMATPUBAIONINX YIacTHE 00YYAIOIINXCs B BBITIOTHE-
HUU OTJEJIbHBIX AJIEMEHTOB padoT, CBA3aHHBIX ¢ OyAylIel npodeccuoHaNIbHON NeATEeIbHOCTHIO.

[IpakTudeckas MOATOTOBKA MOXKET BKJIIOYATh B CE0S OT/IEIbHBIC 3aHATHUS JICKIIMOHHOTO THIIA, KO-
TOpBIC MPETyCMaTPHUBAIOT Tiepenady yueOHoi nHpopManuu o0yqaronuMcs, HE0OX0UMOM ISl TTOCHIe Y-
IOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIei MpodecCHOHaNbHOMN NesTeIbHOCTBIO.

PexomenayeMbiii 00beM MPAaKTUIECKOM MOATOTOBKH (B MPOIIEHTaX OT KOJIMYECTBA YaCOB KOHTAKT-
HOU pabOThI) AJIs AUCIHILTUH, PEATU3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHiuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUNIMHBI

Pasznea 1. ®uznyeckas XuMus
1.1 BBenenune

Bo3nukHOBeHHE (PU3WYECKONW W KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENbHBIX JUCIUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHH
¢dbuzmvecKoil 1 KoyutonaHoU xuMuu. [IpeameT dpuzndeckoi 1 KOJJIOMIHONW XUMUHU. 3HaUueHue (pu3nueckomn
Y KOJUTOUTHOW XUMUH B OMOJIOTUYECKON U CEITbCKOXO03SHCTBEHHON HAyKaX.



1.2 ArperaTHble COCTOSIHHMS BellleCTBa

CocrosiHUS BelIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3ma. ['a3o0o00pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TIa3a, KHHCTHYCCKasd Teopm{ ra30B
PeannHEbIe Ta3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHUSA

Kraccuueckast u ctaTucTudeckas TepmMoanHamMuka. CucTtemMa v BHEHIHSsI cpeia. DHeprus. Pabora
M TEIJIoTa KakK crmocoOwl mepenaun sHepruu. DyHkius coctosHus. [lapamerpsl cocrosHus. Peakumm
obOpazoBanus. TermmoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca U CIIeCTBUS U3 HETO.
Bropoe nauano tepmonnHaMuku. Tperbe Hauano TepMoanHaMuku. CBOOOIHAS SHEPIUsl U HalpaBieHHE
XUMUYECKUX PEAKLIAN.

1.4 XuMuyeckass KHHeTHKA U KaTaJIu3

CkopocTh xumuueckux peakuui. CpenHsss U MIHOBEHHAs CKOpPOCTb XMMHUYECKOW peakIuu.
KoHcTaHTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusHue KOHUEHTpAllMM Ha CKOPOCTh pPEakKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakuuid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appenunyca. DHeprusi aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ouosiornyeckux mpoueccax. Kiaccupukamus KaTamuTHUECKUX MporeccoB. DepMeHTaTUBHBIN KaTaius,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosornyeckux rmpoueccax. DoToXuMUUECKHe pPEeaKIHH.
@OTOXMMHUYECKHE, TEMHOBBIE M PAJAMANUMOHHO-XMMHUYECKHE peakiuuu. CKopocTh (HOTOXMMHUYECKUX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHMSIMU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XHUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, ycTOMUMBOE, XMMHUYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIuHaMU4YeCcKUil XapakTep paBHOBeCHs. BilMsgHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[ITarenpe. 3aKoH AEHCTBYOMUX Macc. KOHCTaHTa XMMHUYECKOrO paBHOBECHUS U CBSI3b €€ C U3MEHEHUEM
CBOOOHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

PazbaBnennsie pactBopbl. KosumdratuBhbele cBoiicTBa pacTBOpoB. [loHmkeHHMe aBieHUS
HACBILIEHHOTO Mapa pacTBOPUTENS Hal pacTBopoM. TemmepaTypa 3amep3aHusi pa30aBiIeHHBIX PaCTBOPOB.
Kpunockonus. 3akons! Paynsa. TemnepaTypa kumnenus pa3daBiaeHHbIX pacTBOpoB. D0yrockonus. OcMmoc.
OcMmoTHveckoe aaBiaeHUE pa30aBlICeHHBIX pacTBOpoB. 3akoH Bant ['odda. buonorndyeckue mporeccel u
ocMoc. Bo3HuKHOBEHHE MOHOB B pacTBopax. IIpoueccel conpBaTanuu (rugparanuu). Pazsurue teopun
CHJIBHBIX DJIEKTPOIHUTOB B pabotax Jlebass nu Xiokkens. AKTUBHOCTh, KOO (DHUIIMEHT aKTUBHOCTH, HOHHAs
cwila pacTBopa. Pa3BuTue NoHATHS KUCIOTHI M ocHOBaHUs. Teopust bpeHcrena, KUCIOTHO-OCHOBHBIE MAPHI.
Cuna xuciot u ocHoBaHu. KonnyecTBEeHHOE OmNpeniesieHHe KUCIOTHOCTH BOAHBIX pacTBOpoB. [loHsTHE
pH u pK. Pacuer pH kucnbix u mienoyHslx pacTBopoB. BydepHble CHCTEMBI, UX COCTaB M MEXaHU3M
nevictus. Pacuer pH Oydepnpix cucrem. bydepHas eMKoCTh, BIUsSHHAE HAa HEE Pa3IUYHBIX (PAaKTOPOB.
DnexTpuueckas MPOBOJUMOCTb PAaCTBOPOB 3JIEKTPONUTOB. IIpOBOAHMKM NEPBOrO M BTOPOro poOAA.
[IpuMeHeHne 3akoHa JCUCTBYIOIIMX MacC, K CJIa0bIM JJIEKTpoiuTaM. 3akoH paszbaBieHus OcTBaibia.
[TonBMXHOCTH MOHOB. METO/IBI U METOJUKH HCCIeIOBaHUA (PU3MKO-XUMHUYECKUX CBOHCTB pacTBOPOB.
Omnpenenenue cTeneHW M KOHCTAHTHI AUCCOLMALMU Cla0bIX 31eKTpoiuToB. KoHaykromeTrpuueckoe
TUTpoBaHHEe. [IpuMeHEHHE  JIEKTPUYECKOM  NPOBOAMMOCTH Uil ONPEAEICHUS  BIAXHOCTH
CeJIbCKOXO03SICTBEHHBIX MPOIYKTOB, TMHAMUKHU COJIEBOTO peXUMa MOYB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOWHOIM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTHMble U
HeoOpaTUMbIe 37IeMeHTHl. YpaBHeHHe Hepucra. Dnekrpomgusie moreHimansl U DJ[C ranbBaHHYECKUX
3JeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblii 3JIEKTpOA. DIIEKTPO bl
WHJUKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTelbHbIE (CpaBHEHUS). MI3MeEpeHne 3JIeKTPOIBUKYIUX CHJL.
[ToTennmomeTpudeckoe ompeaeracHue HOHOB B pacTBopax. [uddysnonHsie moTeHImManbl. MeToabl
ycTpaHeHus: Tu(pQGy3MOHHBIX MOTEHIHATOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE SJIEKTPOAbI U IEMH.
OKUCIUTENbHO-BOCCTAHOBUTENIBbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHnmoMeTpuueckuii MeTo



omnpenenenust pH. CTeKITHHBIHN 371€KTpoJ ¢ BoopoIHON ¢yHKuuel. [loTeHImoMeTpuieckoe TUTPOBaHUE.
OnpeneneHne OKMCIUTENbHO-BOCCTAHOBUTEIBHOIO MIOTEHIIMAIA B OMOJIOTUYECKUX CUCTEMAX.

Pasznea 2. KonstongHas xumMus
2.1 [loBepXHOCTHBIE SABJIEHUSI. ACOPOLMS

Nzotepmbl ancopOuuu. @usndeckas 1 XuMU4eckas aacopOuus. AacopOuus Ha rpaHUIe TBEpAOe
Teno — ra3. Teopus ancopOunu, Ypapaenue Jlearmropa u @peitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ Ha TIOBEPXHOCTH ajcopbeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrust Ha rpaHHIE pasjena pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-HEAKTHBHBIC
BeriecTBa. OpHeHTAIHs MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOJTy4eHHusI THOPOOHBIX KOJIJIOUI0B

OO0mmas xapakTepucTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKMX OOBEKTaX, MOYBaX.
MeTtoap! omyueHust TM0(GOOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOT0 pa3apo0aeHus,
AIEKTPUUECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3aUU. MONEKYISIPHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBCcKkoe aBmkeHne. OCMOTHYECKOE J1aBlICHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOMTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaduIbTpaIi,
AJICKTPOINAIN3a U dJeKTpoyibTpadguibTpanun. CBeropaccesuue. Db dext Tunnans u ypaBuenue Pames.
MeTobl U METOIUKH UCCIICOBaHUS (PHU3UKO-XUMUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTb. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[lynema — lapau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryianuu. Koarymsuusa v 1a3eTTa-
noteHuuai. Teopus koaryisauuu nekTpoautamu. Kunerrka koarynsiiuu. CtapeHue 30ei U nenTUu3aius.
3ammTHOE JEHCTBUE MOJICKYISIPHBIX aICOPOUPYIONTUX CIIOEB.

2.4 MukporereporeHHbie CHCTeMbI
Cycnien3uu. Omynbcuu. ObpatuMocTs $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux posib B OMOJIOTHYECKUX 00beKTax, movysax. Coro-
cTaBJieHHE JIMOPOOHBIX KOJIOUAOB U pacTBopoB BMC. DnekTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTH4eckue cBorcTBa pactBopoB BMC. 3apsi wactuiisl. M3osmekrpuueckast Touka. MemOpaHHOE paBHO-
Becue. Bsaskocts. OcMmoTudeckoe paBienne. CBeTopaccessHue U orionieHne ceeta. Habyxanue u pacTBo-
penne BMC. Crenenp HaOyXxaHus 1 CKOpOCTh HaOyxanwus. @aktopsl HaObyxanus. ['enu. Ctyaau. [Tomykor-
JIOUABI. MGTO,Z[BI 1 MCTOANKU UCCIICAOBAaHUA (1)I/I3I/IKO—XI/IMI/I‘-I€CKI/IX CBOIICTB BBICOKOMOJICKYJISIPHBIX COCOU-
HEHUil.

4.2 Conepxanue Jgexuuii

Ounas popma o0yueHust

2 | £¢
Ne 5o 88
JIeK- Kpatkoe coaeprxanue neKuu % S E S
e 57 £8
2 | 5B
BBenenne. Bo3HukHOBeHHE (PU3NUECKON M KOJUIOMIHOW XUMHU KaK CaMOCTOS-
TENBHBIX TUCHUILIHH. [IpenMer du3ndeckoi M KOJJIOMIHOW XUMUHU. 3HAYCHUE
1 (bU3MYECKON U KOJUTOUIHOW XUMHUH B OMOJIOTHYECKON U CENTbCKOX03SIICTBEHHOM 5 N
HayKax.
XuMuuyeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas u cratuctuye-
ckast TepMoauHaMuka. CucreMa u BHENTHSS cpefa. DHeprus. Pabora u temmora




Kak criocoObl epeaayun sHeprun. OyHKIms cocTosiHus. [lapameTpsl cCOCTOSHUS.
Peaknun oOpazoBanus. TermoBor d3PeKT XUMUUECKON peakiuu. DHTATbITHS.
3akoH ['ecca U cleICTBUS U3 HETO.

XuMuYecKkass KHHEeTUKA U KaTaau3. CKopocTh XUMUYECKUX peakuuit. Cpen-
HSIsl ¥ MTHOBEHHASI CKOPOCTh XMMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YeCcKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLMid. BiusHue temiepaTypbl Ha CKOPOCTb PEAKIUU.
YpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHON XMMHUYECKON TEXHOJIOTUH M OMojoruyeckux npoueccax. Kinaccuguka-
1S KaTaIUTHYECKUX mpoieccoB. DepMeHTaTUBHBIN KaTaliu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX Mpolieccax. XMMHUECKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. MIcTuHHOE, yCTOMYNBOE, XUMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHaAMHUUecKuX (QyHKImi. JIMHaMu4eckuil Xapakrep paBHoBecus. Bims-
HHE BHEUIHUX yCJIOBUM Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJIUTOB H HEAJIEKTPOJIUTOB. Pa3z6aBiennasie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkEeHUE JaBieHUs HACBIIEHHOIO Mapa
pacTBOpHUTENS HAJl pacTBOPOM. Temmeparypa 3amep3aHusl pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Payns. Temneparypa kureHus pa3z0aBICHHBIX
pactBopoB. DoOymumockonus. Ocmoc. OcMOTHYECKOE JAaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonormueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE MOHOB B pactBopax. [Ipouecchl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIILHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkens. AKTHUBHOCTb, KO-
3¢ (HULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JIEKTPOIUTOB. [IpoBoIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHAa JEUCTBYIOUINX MAcC, K CIa0bIM 3JIeKTpoauTaMm. MeToibl 1 Me-
TOJMKH MCCIIENOBaHUs (DU3UKO-XMMHYECKHUX CBOMCTB PACTBOPOB.

DJIeKTPOXMMHUYECKHUE Mpoluecchbl. [[BOMHON 3TIEKTPUUYECKUN CIION U €0 CTpOe-
Hue. [anpBaHmdeckue smeMeHThl. OOpaThMble W HEOOpaTHMbIE 3IIEMEHTHI.
VYpasnenue Hepucra. Dnexkrpoanbie noreHuuansl 1 3/]C raibBaHUYECKHUX dJ1e-
MeHTOB. HopMmanbHblil (CTaHAApTHBIN) MOTEHIMAI. BOIOpOAHBIN 3IEKTPOA.
DJIEKTPO/bl MHIMKATOPHBIE (M3MEPUTENIBbHBIE) U BCIIOMOTaTeIbHbIE (CpaBHE-
Hus). M3mepeHne aeKTpoaABWKYyIIUX cuil. OnpeeneHne OKUCINTENbHO-BOC-
CTAaHOBUTEJIHHOTO MOTEHIIMAIa B OMOJIOTUYECKUX CUCTEMAX.

IToBepxHocTHBIE siBJIeHUSI. AncopOums. M3orepMmsbl agcopOuun. dusnyeckas u
XUMHUUecKast ancopOuust. AncopOuys Ha TpaHulie TBeproe Teno — ras. Teopust az-
cop6umu, ypaBHeHue Jlenrmiopa u @peitnmunxa. AncopOuus Ha rpaHHLIe TBEpAOe
TEJIO — pacTBOP.

Kosouanblie cucTeMbl M MeTOAbI MOJIy4eHUsI JHO(POOHBIX KoLI0UA0B. O6-
111351 XapaKTePUCTHKA KOJUIOUAHBIX CUCTEM U UX POJIb OMOIOTHYECKUX O0BEKTAX,
IIo4Bax. MeTOI[I:I MMOJIYy4YCHU A .HI/IO(bOGHBIX KOJJIOMJOB C IMMOMOIIBIKO KOHACHCA-
LIUM, MEXaHUYECKOro pa3fpoOseHus, DJIEKTPUUYECKOTO paclbUICHHs, YJIbTpa-
3BYKa W NCNITHU3AllUH. MOHeKy.H}IpHO—KI/IHeTI/I‘IeCKI/Ie, OIITUYCCKUC U BJICKTPUUC-
CKHE CBOMCTBa JIMO(OOHBIX KOJIOWAOB. bpoyHoBckoe nBmkeHue. OcMoTHYe-
ckoe nasineHue. Cenumenrtanus. Bsaskocte. CBeTopaccesHue. MeToasl U METO-
JMKHU UCCIIEOBAHUS (PU3UKO-XMMUYECKUX CBOMCTB KOJJIOMIHBIX CUCTEM.

YceroituuBoCTh U KOATyAAIMA JHO0(POOHBIX KOLIOUA0B. KuHnetnueckas u ar-
peratuBHas yctoilumBocTh. Koarymsums. JleiictBue snexktponuToB. IlpaBuiio
[Hynbua — 'apau. CoBMeCTHOE eHCTBUE 3JIEKTPOIUTOB NpH KoaryJisauuu. Koa-
TyJIS0Us U J3€TTa-NMoTeHIUal. Teopus Koaryasuuu JiekTpoantamu. Knnetnka
KOaryJsiuu.

Muxporereporeinbie cucreMmbl. CycneH3uu. Omyiabcuu. OOpaTuMocTh (as.
Omyunbratopsl. Ilensl. A3po3zoun.




PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHui (pacTtBopbl BMC). O6mas
xapakTepucTrka pactBopoB BMC u ux pons B OMOJIOTHYECKUX 00BEKTaX, MOU-
Bax. Comocrasienue TM0(hoOHBIX KOIOUI0B U, pactBopoB BMC. Dnekrpuue-
CKHE, MOJIEKYJIIPHO-KUHETUYECKHE M ONTUYECKHE CBOMCTBa pactBopoB BMC.
3apsn yactuipl. M3031ekTpuueckas Touka. MeTo1bl 1 METOAMKY UCCIIEN0BaHUS
(U3UKO-XMMHUYECKHUX CBOWCTB BHICOKOMOJIEKYJISIPHBIX COETMHEHUH.

Hroro

16

10%

3aounas popMma 00yyeHUA

JIeK-
LIUHA

Kparkoe conepxanue ek

Konunuectso

4acoB

[Ipaktuueckas

IIOArOTOBKA

XuMuuyeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas v cratuctuye-
ckast TepMoauHaMuka. CucreMa u BHETHSS cpefa. DHeprus. Pabora u temmora
Kak crocoObI epenayn sHeprun. OyHkuus coctossHus. [lapamMeTpbl cCOCTOSHHUS.
Peaknun o6pazoBanus. TemmoBor 3PeKT XUMUYECKON peakiuu. DHTATbITHS.
3axoH ['ecca u cieacTBus U3 HEro.

XuMuYecKkass KHHeTUKA U KaTaau3. CKopocTh XUMUYECKUX peakuuil. Cpen-
HSIsl ¥ MTHOBEHHASI CKOPOCTh XMMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YeCcKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLui. BiusHue temiiepaTypbl Ha CKOPOCTb PEAKIUU.
YpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHOW XMMHYECKOH TEXHOJIOTHH U OMoJoTHdeckux mporeccax. Kinaccuduka-
1S KaTaTUTUYECKUX mpoieccoB. DepMeHTaTUBHBIN KaTaliu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX Mpolieccax. XMMHUECKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. MIcTuHHOE, yCTOMYNBOE, XUMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHaAMHUUecKuX (QyHKImi. JlMHaMu4eckuil Xapakrep paBHoBecus. Bims-
HHE BHEUIHUX yCJIOBUM Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJTUTOB U HEAJIEKTPOJIUTOB. Pa3z6aBinennsie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkEeHUE NaBieHUs HACBIEHHOIO Mapa
pacTBOpHUTENA HaJl pacTBOPOM. TeMmmeparypa 3amep3aHus pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Payns. Temneparypa kureHus pa3z0aBICHHBIX
pactBopoB. DoOymmockonus. Ocmoc. OcMOTHYECKOE JaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonormueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE HOHOB B pactBopax. [Ipouecchl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIIBHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkemns. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JI€KTpOIUTOB. [IpoBoiHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JIEHCTBYIOIIMX Macc, K c1a0bIM 3JIEKTPOIUTAM.

DJIEKTPOXMMHYeCKHe mpouecchl. J[BOWHOMN 2JEKTPUUECKUI CIION U €ro CTpoe-
Hue. ['anpBaHMueckue 31eMeHThl. OOpaTHMble W HEOOpaTHMBbIE 3JIEMEHTBHI.
VYpasuenune HepHcra. Dnexkrponnblie noteHnuansl 1 9J(C raapBaHUYECKUX AJie-
MeHTOB. HopmanbHbIN (CTaHIApPTHBIN) NOTEHUHAI. BOTOPOIHBIA 3IEKTPO/I.
OneKTpoAsl MHAMKATOPHbIE (M3MEPUTENbHBIE) U BCIOMOIAaTEIbHbIE (CpaBHE-
Hus). MI3MepeHune sneKTpoaABHKY X CUJT.

IToBepxHocTHBIE siBJIeHUSI. AncopOums. M3orepMmsbl agcopOuun. dusnyeckas u
XUMHUUecKast ancopOuus. AncopOrys Ha TpaHulie TBeproe Teno — ras. Teopust an-
cop6mu, ypaBHeHue Jlenrmiopa u @peitnuxa. AncopOuus Ha rpaHHLIe TBEPAOE
TEJIO — pacTBOP.
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Kosnouanblie cucTeMbl M MeTOAbI MOJIy4eHUsI JHO(POOHBIX KoLI0UA0B. O6-
a8 XapaKTePUCTUKA KOJUIOMIHBIX CUCTEM. MeToJbl MoMydeHus: JMo(oOHBIX
KOJIJIOWJIOB C MOMOIIBIO KOHAEHCAIIMHM, MEXaHUYECKOTO Pa3IpoOJICHHs, dIIEK-
TPUUYECKOIO PaCHbUICHHUs, YIbTpa3ByKa U MenTu3anuu. MoiaeKyIspHO-KUHEeTH-
YeCcKHe, ONTUYECKHUE U JIEKTPUUECKUE CBOMCTBA JTHMO(POOHBIX KOJUIOUA0B. bpo-
YHOBCKOE JBMKeHue. Ocmoruueckoe jnapieHue. CeaumeHrtanus. Bs3kocTb.

4. 2 +
CaertopaccesiHue.
YceTouuBOCTh U KOAryJasiius JuogoOHbIX Ko1oua0B. KuHnetnyeckas u ar-
peratuBHas ycroitunocts. Koarymsamus. JleiictBue snexktponutos. IlpaBuio
[Iyneua — Il'apau. CoBMecTHOE AEHCTBUE AIEKTPOIUTOB MpHU Koarynsuuu. Koa-
TyJISILUS ¥ J3€TTa-noTeHnuain. Teopus koaryiasuuu snekrponuramMu. Kuneruka
KOAaryJIsALHH.
Hroro | 8 | 10%
4.3 Copep:xanue JadOpPaTOPHBIX 3aHATHI
Ounas ¢popma o0y4eHust
° 3
g | 23
Ne . 88| 2¢8
HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN =23 ES
n/m ErF| 28
=] )
4 s
1 BBognoe 3anstue. Texnuka 6e3onacHocTu. Pemenue 3a1a4d Ha arperaTHbIe COCTO- 2 4
" | SHUS BEIEeCTBa.
) Xumundeckas TepMmoHaMuka. Onpeenenne TeroBoro 3gpdexra nporecca pac- 4 4
" | TBOpEHUS COJIH.
3 Xumuyeckasi KHHEeTUKa. POTOMETPUYECKOE U3YUEHNE KHHETUKA XUMHYECKOH pe- 4 4
" | aknum.
[Tonyuenue OyQepHBIX paCTBOPOB M M3YYCHHE MX CBOWCTB. 4 +
DnexTpoxuMHuueckue mpoueccsl. KoHaykTromMeTpudeckoe n3y4eHue CBOMCTB pac- 4 4
TBOpa CJIA00TO AJIEKTPOJIUTA.
6 [ToBepxHOCTHBIE siBIEHUs. MccnenoBanue aacopOLuny MOBEpXHOCTHO-aKTUBHOTO 4 N
" | BemectBa (ITAB) u3 pacTBopa Ha TOBEPXHOCTH TBEPJIOTO TEJIA.
7. | Komnouansle pactBopsl. [losyueHne U cBOWCTBA KOJUIOMIHBIX PACTBOPOB. 4 +
8. | YcroitunBOCTh M KOArysiius JM0QOOHBIX KOJIJIOUIOB. 2 +
9 BricokoMonekymsipHbie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 4
" | KYJISIDHBIX COEIMHEHU.
Hroro | 32 | 30%
3aounas popma o0yueHust
° 3
g | 23
Ne . 88| 2¢8
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN =23 ES
n/m ErF| 28
g | E¢g
=
1 Xumnueckass KUHETUKAa. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU pe- 2 4
" | aKIuu.
[Tonyuenue OyepHBIX paCTBOPOB M H3YYECHHUE UX CBONCTB. DJIEKTPOXUMHUICCKHE
2. | mporeccel. KonaykToMeTprudeckoe n3ydeHrne CBONCTB pacTBOpa Ci1aboro 3JIeKTpo- 2 +
JIUTA.
3. | Komsonnanele pactBopsl. IlosydeHne 1 cBOKCTBa KOJUIOMIHBIX PACTBOPOB. 2 +
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BricokoMonekyIsipHbIe COeIMHEHMs. [3ydeHre cBOMCTB pacTBOPOB BBICOKOMOJIE-

KYJISIPHBIX COETMHEHUI.

HToro 8

30%

4.4 Copep:kaHue NPaKTUYECKHUX 3aHATHH

[IpakTHueckue 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.

4.5 Buabl u comepkaHue CAMOCTOSATEIbHOMH PadoThHI 00yYAKOIIHXCS

4.5.1 Bwuasl caMOCTOATEIHHON pabOTH 00YUaIOIUXCs

KonnuecTtBO yacoB

Bunsl camocTosTensHON paboThl 00yYaromuXCs ouHast popma | 3aouHas popma
oOyJeHus o0y4eHus

[ToaroToBka k 1a00paTOPHBIM 3aHATHUSAM U K 3alLIUTE JJabOpaTop- 24 12

HBIX padoT

BrinoaHeHne KOHTPOJIBLHON pabOTHI — 34

CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 35 64

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 10 9
HTroro 69 119

4.5.2 ConepkaHue CaMOCTOSATEILHON PabOThI 00yUYarOIIUXCS

/o

HanmenoBanue TeM 1 BOpocoB

KonnuecTtBO yacoB

ouHas hopma
0o0ydeHHS

3a04yHas Gopma
o0yUeHHs

Bgenenne. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHUK (hHU3MUECKON
XUMHHU. Ponb OT€YECTBEHHBIX YUEHBIX B Pa3BUTHM (PU3NYECKON
Y KOJUIOUJHON XUMUHU.

6

10

ArperartHble cOCTOsIHUS BenlecTBa. KuHeTnueckas Teopusi ra3os.
PeanbHble ra3ul.

10

XuMHudecKkas TEpMOJUHAMUKA U TepMOXHUMHUsA. Bropoe Haudaso
TepMOJMHAMUKH. TpeTbe Hauasio TepMoArHaMuku. CBoOOIHAs
DHEPIHUsl U HANPABICHUE XUMUYECKUX PEAKLIUN.

10

XuMuyeckasi KWHEeTUKa U KaTann3. POTOXMMHUYECKUE PEaKIIUHU.
(DOTOXI/IMI/I‘-IGCKI/IG, TCMHOBBIC U PAAUAIUOHHO-XUMHWYCCKUC PC-
akuu. CkopocTh (poToxumudeckux peakiuii. CHHTE3 OpraHu-
YECKOIro BEIIECTBA PACTCHHUAMHU IOJA ACUCTBHEM XJopoduiia
Kak ceHcuOmnmm3aropa. 3HaueHue porocuHTe3a. Koncranra xu-
MHUYECKOTO PaBHOBECHS U CBSI3b €€ C M3MEHEHHEM CBOOOIHOM
SHEPrUHu.

10

PacTBOpBI 371€KTPOIUTOB U HEAIEKTPOJINUTOB. PazBuTue noHaTus
KHUCIIOTHI M ocHOBaHusl. Teopus bpeHcrena, KUCIOTHO-OCHOBHbBIE
napsl. Cuiia KucinoT U ocHoBaHui. KonndecTBeHHOE onpezene-
HUE KMCJIOTHOCTH BOJHBIX pacTBOpOB. [lonstue pH u pK. Pacuer
pH KuCIBIX U 1Ien0oYHBIX pacTBOpoB. bydepHbie crcTeMbl, ux
coctaB u MexaHu3M JneictBus. Pacuer pH Oydepnbix cucrem.
Bydepnas emkocTb, BIUSHHE HA HEE Pa3IMYHBIX (PAKTOpOB. 3a-
KOH pasbasniennst OctBanpaa. [lonBmkHOCTh HOHOB. Omnpenerne-
HUE CTETIEHU U KOHCTAHTBI IUCCOLUAIINN CITA0bIX 3JIEKTPOIUTOB.
Konaykromerpuueckoe tuTpoBanue. llpuMeHnenue snekTpuue-

10
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CKOH MPOBOJMMOCTH JUIsl OIPEEIICHUS BIAXKHOCTH CEIBbCKOXO-
3sIICTBEHHBIX MPOIYKTOB, JMHAMHKHU COJIEBOTO PEKHMMA MOYB.
OnekTpoxumMHuueckue npoiecchl. [loTeHnnomerpuueckoe omnpe-
JIeJIeHe NOHOB B pacTBopax. Juddy3nonnpie moreHuansl. Me-
TONIBI ycTpaHeHus Ju((Yy3UOHHBIX NOTEHHUATOB. OKHCIH-
TEJIbHO-BOCCTAHOBUTENbHBIE 3EKTPO/IbI U 1enH. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIN NOTEHIMAN MMOYB; €ro u3mepenue. [loreH-
nuomMerpudeckuii meton omnpeaesnenus pH. CTekIsHHBIN 3ieK-
TPOJ C BOAOpoaAHOM (yHKIHen. [loTeHImoMeTpudeckoe TUTPOBa-
HHE.
[ToBepxHOCTHBIE siBIeHUS. OpueHTarus JUQPUIBHBIX MOJIEKYI
Ha TTOBEPXHOCTHU ajzicopOeHTa. AacopOrus neKTpoauToB. [pa-
Busa @asiaca — [leckoBa. OOMenHas ancop6Oius. YpaBuenue Hu-
7. | Kombckoro. AncopOmus Ha TpaHuIle pasnuena pacTBop — ras. Ilo- 6 12
BEPXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-HEAKTUBHBIE BEILIECTBA.
OpueHTanys MOJIEKYJI B TOBEPXHOCTHOM ciioe. Y paBHeHue [ no-
Oca.
Konnounnnele cuctemMbl 1 METO/bI MOJIy4eHUS THOGOOHBIX KOJI-
aonoB. OUNCTKA KOJUIOMIHBIX PACTBOPOB METOJaMHU AHAIN3a,
ynbTpaduIbTpAlluK, SJIEKTPOAHATN3a U DIEKTPOYIbTpaduib-
tpauuu. Dddext Tunnansg u ypasuenue Pases.
YeroiunBoCcTh B Koarysnus TuodoOHbIX KojmounoB. Crape-
9. | Hue 305ell M nenTu3anyd. 3alUTHOE JEHCTBUE MOJIEKYJISIPHBIX 6 12
a7ICOPOUPYIONIMX CIOEB.
Mukporereporennsie cucremsl. Cycnensuu. Omynbeuu. O6pa-
TUMOCTH (ha3. IMynbraropsl. [lensr. Adpo3oin.
PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIMHEHUM (PaCTBOPBI
BMC). Memb6pannoe paBHoBecue. Bszkoctb. OcMoTHUYECKOE
11. | naBnenue. CBeropaccesHue u norioiieHue ceera. Habyxanue u 6 12
pactBopenue BMC. Crenenp HaOyxaHHUs U CKOPOCTh Ha0yxa-
Husi. Paktopsl HaOyxanus. ['enu. Ctyaau. Iloaykoaouasl.
HTroro 69 119

10.

S  Y4eOHO-MeTOAMYECKOE 0OecIedeHue CAMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIUIIINHE

VYyebHo-MeToanueckue pazpadotku nMmeroTcs B Hayunoit 6ubimoreke ®I'BOY BO HOxHO-Ypais-
ckuit [AY:

1. Xumus Gusnyueckas ¥ KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTOl. peKOMEHJAIMH K CaMOCTOs-
TEeIBHON paboTe Mo JUCIUILINHE [y1s1 OakanaBpoB, oOydarommxcs mo HanpasiaeHusM: 35.03.03 Arpoxu-
Mus U arporniouBoBeaeHue, 35.03.04 Arponomusi, 35.03.05 CagoBoactso, 35.03.07 TexHomorust mpou3Bo-
CTBa U MepepabOTKH CeNbCKOX03sicTBeHHON npoaykiuu ] / KOxxuo-Ypanbckuit 'AY, MHCcTUTYT arposko-
noruu; cocT. A. A. Kanranos. - Muacckoe: FOxHO0-Ypansckuit [AY, 2016. - 28 c.: wi., Tabn. - bubmmorp.:
c. 28 (10 ma3B.). - loctym u3 nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Jloctyn
u3 cetu Matepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. dusnyeckas ¥ KOJUIOUIHAS. XUMHUS [ DNEKTPOHHBIN pecypc] : METOA. YKa3aHUs K BBIOJHEHUIO KOH-
TPOJIBHOM paboTHI 715 CTYIEHTOB 3a04HOM (hopMbl 00yueHus [0 HampasiaeHusaM: 35.03.03 Arpoxumus u
arponouBoBeaeHue, 35.03.04 Arponomus, 35.03.05 CapoBoactBo, 35.03.07 TexHomorusi mporu3BOACTBA
CEJIbCKOX03siicTBeHHON nponykuuu] / FOxHo-Ypansckuii ['AY, MHctuTyT arposkosioruu ; coct. A. A.
Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 36 c. : tabn. - C npwit. - bubmmorp.: c. 5-6 (13
Ha3B.). - JlocTyn u3 nokabHOU ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Joctyn u3 cetu
Hutepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf
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6 ®oHI OLIEHOYHBIX CPEACTB AJIs NPOBEACHUs POMEKYTOYHOM aTTecTaly 00y4aoIuXcs 1o
AUCHMILIAHE

Jlnis yCTaHOBIIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaroutuxcsi TpedoBanusim ®I'OC BO
pa3paboTaH (OH] OLIEHOYHBIX CPEJACTB AJIS TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U IPOBEAECHUS IPOMEXKY-
TOYHOMU aTTeCTallMU 00yYaIONIMXCs MO AucUUIuInHE. DOH/I OLIEHOYHBIX CPEACTB MpeacTanieH B [Ipunoxe-
HUU.

7 OcHOBHas M JONOJHUTEJbHAsl ydieOHasi IUTepaTypa, Heo0XoAMMast 1VIs1 OCBOCHUS
AUCHMILTUHBI

OcHoBHas ¥ AOTIOTHUTENbHAS yaeOHas TuTepaTypa umeetcs: B Hayunoit OnOimoTeke 1 2JIeKTPOHHON
uHpopManoHHO-00pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY.

OcHoBHas:
1. Hurmarymmun, H. I'. @usnueckas u kossionanas xuMus : yaeOHoe nocobue / H. I'. Hurmarynius.
— 2-e u3n., uctp. u non. — Cankrt-IlerepOypr : Jlanp, 2021. — 288 ¢. — ISBN 978-5-8114-1983-8. —
Texcr : aneKkTpoHHbI //  Jlanb : AIIEKTPOHHO-ONOIMOTeUHAs CUCTEMA. —  URL:
https://e.Janbook.com/book/168863
2. Tumnossle pacueTsl 10 (HU3NYECKON U KOJUTOMAHOM XUMUH : yueOHoe nocodue / A. H. Baciokoga, O.
I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankt-IletepOypr : Jlans, 2021. — 144 c. — ISBN
978-5-8114-1605-9. — Tekcr : snexTpoHHbIii // Jlanp : 31ekTpoHHO-OMOIMOTeUHas cuctema. — URL:
https://e.Janbook.com/book/168647

JlonmosHUTENBHAS:
1. Anppromkosa O. B. Xumus. M30pannsie pazgens! oOmell (GU3NYeCKOH M KOJUIOMIHOW XMMHUU

[DnexTponnsiit pecype] / O.B. Anapromkosa; T.1. Bocrpukosa; A.B. [lIBsipesa; E.}O. Ilonosa - Hoso-
cuoupck: HI'TY, 2011 - 160 c. - Jloctyn k momHoMy TekcTy ¢ caiita DbC YHuBepcuTerckas OMOIMoTeKa
online: http://biblioclub.ru/index.php?page=book&1d=228572

2. Mapunkuna, I'. A. ®usndeckas v KoUIOUIHAs XuMusl : yaebHoe nmocooue / I'. A. Mapunkuna, H.
I1. TTonsixoma, FO. U. Koanb. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : anekTpoHHsIi // JlaHb
: 9NIEKTpOHHO-OnOmoTeunas cucremMa. — URL: https://e.lanbook.com/book/4568

3. dusnueckas u koutonHast xumus. [Ipaktukywm : yueonoe nocobue / I1. M. Kpyrisikos, A. B. Hy-
mtaeBa, H. I'. Bunkosa, H. B. Komea. — Cankr-IletepOypr : Jlans, 2021. — 208 c. — ISBN 978-5-
8114-1376-8. — Tekcr : anekrtpouHsld // JlaHp : 31MeKTpoHHO-OmOmmoreunass cuctema. — URL:
https://e.lanbook.com/book/168496

4. Tepausin, T.B. ®usnueckas u KowonHas xuMus : yueonoe nocoodue / T.B. Tep3usn. — Ekarepun-
oypr : U3garenbctBo Ypanbckoro yauBepcuteta, 2012. — 108 ¢. — Pexxum nocryna: o noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715

5. Kykymkuna, .. Kommongnas xumus [DneKTpoHHBIH pecypc]: yueoHoe nocodue / M.M. Kykymi-
kuHa, A.}O. Murpodanos. - Kemeposo : KemepoBckuii rocynapctsenusiii yausepcuter, 2010. 216 c. —
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=232755

8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudimoreka ONLINE http://biblioclub.ru

Hayunast sanexktponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B Hayunoit Oubanorexe u 3JIeKTpOHHON HHGOP-
MalroHHo-o0pa3zoBaTenbHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUIHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBIIIOJIHEHUIO
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nabopaTopHbIX paboT [1s GakanaBpoB, o0yyaromuxcs mo HanpasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nouBoBeaeHue", 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo"”, 35.03.07 "TexHomorusi mporu3BOACTBA
cesIbcKoXo3siicTBeHHON npoaykuuu"] / FOxno-Ypansckuii I'AY, UHCcTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Muacckoe: FOxuo-Ypansckuit ['AY, 2016. - 85 c. : ui., tabn. - C npwit. - bubauorp.: c. 83
(10 Ha3B.). - Hoctyn u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus Gusnueckas ¥ KOJUTouHast [ DIeKTPOHHBINA pecypc] : METOA. YKa3aHHs [0 PEIICHHIO 3a-
nad [ns GakanaBpoB, oOydaromuxcs mo HampasieHusM: 35.03.03 "Arpoxumus U arpornodBoBecHue",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHOmOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -

Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - Jloctymn U3 JIOKQJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus pusnueckas 1 KOJUIOUAHAs [DIEeKTpOHHBIN pecype] : MeTol. peKOMEHIalluU K CaMOCTO-

SATEILHON padOoTe MO MUCIUIUTHHE [ /17151 6akanaBpoB, oOyJaronuxcs 1mo HarnpasiaeHusm: 35.03.03 "Arpoxu-
Mmus u arporiouBoBeaenue’”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoacto”, 35.03.07 "TexHonorus npo-
W3BOJICTBA CEIbCKOX03AMUCTBEHHOW npoaykuuu'| / KOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoJIOruy ;
coct. A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit [AY, 2016. - 28 c. : ui., Tadn. - bubnuorp.: c. 28
(10 Ha3B.). - loctyn u3 mokansHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Joctym u3
cetu UnTepHet: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas ¥ KOJUIOUIHAS XUMHUS [ DIEKTPOHHBINA pecypc| : METO. YKa3aHUs M0 UCIOJIb30BAHUIO Jia-
6opaTopHOTro 060PYAOBAHUS [/1J1s CTYACHTOB arpoHOMUYECKOro (pakynprera Hanpasienuit: 35.03.03 - Ar-
poxumus U arpornouyBoBeaeHue, 35.03.04 - Arponomust, 35.03.05 - CamoBoactBo, 35.03.07 - TexHosmorus
IIPOU3BOJICTBA CEIBCKOX03siicTBeHHOM npoaykuuu] / FOxxno-Ypanbckuii 'AY, UHCTUTYT arpo3KoJioruy ;
coct. A. A. Kanranos. - Muacckoe: OxHo-Ypanbckuii 'AY, 2016. - 18 c. : un., Tadma. - bubnuorp.: c. 17
(6 Ha3B.). - Hoctyn u3 nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Joctyn u3
cetu UuTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 NudopmannoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYIIeCTBJICHUH 00pa30BaTEJILHOI0
npouecca no AMCUMILINHE, BKIIYAs NepeyeHb NPOrpaMMHOr0 odecredyeHus 1
HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTABISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(pOopManoHHO-cripaBoyHas cucrema ['OCToB) http://www.cntd.ru/;

[lepedeHpb JMIIEH3MOHHOTO MPOTPAMMHOTO OOecrieueHus. PEeKBU3UTHI MOATBEPKIAIOIIETO JTOKY-

MCHTA:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, JIunter3znonnsrii gorosop Ne 11353/409/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIuileH3MOHHBINA 1OTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIWileH3MOHHBINA 10TOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensuonssiii gorosop Ne 008/411/44 ot
25.12.2018

-AntuBupyc  Kaspersky Endpoint Security st OusHeca, JIMIIEH3MOHHBIH  JTOTOBOP
Ne 20363/166/44 ot 21.05.19;

-OnepairmoHHas cuctema crnernuanbHoro HazHaueHus «Astra Linux Special Edition» PYCB.10015-
01, Jlunensuonnsiii gorosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11 MarepuajibHO-TeXHHYecKasi 0a3a, He00X0aAUMAs JI OCYIIeCTBJIEHUsI 00Pa30BaTEJILHOI0
npouecca no JMCUMIUINHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEAYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/10BAaHUEM U TEXHUYECKMMH CPeACTBAMHU 00y4YeHU s
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1. qu6Ha;1 ayauTopud i IpOBCACHUSA 3aHATHHI JICKOMOHHOI'O TUIIa, OCHAIlICHHAas MYJIBTI/IMC,Z[I/II\/'I-
HBIM 000pyI0BaHHEM (KOMITBIOTEDP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayAUTOpUS AT IPOBEICHUS MPAKTHUECKUX 3aHATUHN, 3aHATHIH CEMHUHAPCKOTO TUIIA, BbI-
MOJIHEHUSI KYPCOBBIX pa0bOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLIETO KOHTPOJIS U TIPO-
MEXYTOUYHOH aTTecTauu — JadbopaTopus XuMuu — 314.

IToMemeHus 1Jis1 CAMOCTOATEIBLHOM PadOTHI 00y4ar0IMXCS
1. ITomerneHus Ast caMOCTOSTENNbHON paboThl oOyuatomuxcst — ayauropust Ne 111a, 108, ocHamen-
HBIC KOMIIBIOTEPHON TEXHUKOH C MOJIKIIIOYEHUEM K ceTH «HTepHeT.

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI:

®dotokonopumerp KOK-3.

Nonowmep MN-130.

Kongyxromerp KCJI-101.

Becs1 anextponnsie VIC-120 d3.
Cymmnbhsnii mxagp CHOJI 58/350.
BreiTsoxHOM mIKad.

Tepmocrar TC-1/20 cyx0BO3AyIIHBIN.
DJIeKTpUYecKas IInTKa.

bans ma6oparopnas [13-4300.

A SR S ol o
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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KomnereHmuu u ux UHIUKaTOphl, GopMHUpyEeMbIe B IPOIIECCE OCBOCHUS JUCIUILIUHEL. . ....
[Toka3zaTenu, KpUTEPUHU U IIKajJa OLIEHUBAHHUS MHIUKATOPOB JOCTHXKEHUS c(hOPMUPOBAHHO-
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1.

KoMniereHnium u MX MHAUKATOPBI, (hopMHUpPYyeMBbIe B IPoLecce OCBOCHUS IMCUMILINHBI
OIIK-1. CiocobeH pemniaTh THIIOBBIE 33124 MPOPECCHOHANTBHOMN AEITeThHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX, €CTECTBEHHO-
HAYy4YHBIX U 001enpodeccuoHaIbHBIX JUCHUILIMH C IPUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

HUS CTaHJAPTHBIX 33734 B
o0jacTd  TIPOM3BOJICTRA,
nepepaboTKu M XpaHEHHS
CEIIbCKOXO03SMCTBCHHOM
OPOAYKIIMM C TMpPUMEHE-
HUEeM  WHGOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEX-
HOJIOTHH

quciae mporecchl o0pa3oBa-
HUSI PaCTBOPOB, UX CBOMCTBA U
0COOEHHOCTH IPOTEKAIOIIUX B
HUX PpEAKIH; TOBEPXHOCT-
HBIEC SBJICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBHS
CyHICCTBOBAHUA OUCICPCHBIX
cucteM U (aKTOPOB, BIIUSIO-
mux Ha yCTOﬁHHBOCTB TaKHuXx
cuctem — (b1.0.36-3.1)

IUIMH B NPO(hecCHOHAIBHOM
JESTEIbHOCTH, OIpPEAETATh
CYUIHOCTH (PU3UKO-XUMHYE-
CKHX TPOIECCOB, MPOUCXO-
JSIIAX B IOYBE U PACTEHUU;
UCIIOJIB30BaTh CBOMCTBA XHU-
MHUYECKHX BEIIeCTB B J1a00-
paTopHOM W TPOM3BOJI-
CTBEHHOU IIPaKTUKE

—(b1.0.36-Y.1)

JIOBAaHUHU IIOYB U CEIBCKO-
XO3SIICTBEHHON  MPOIYK-
nnu — (b1.0.36-H.1)

Kon n nammenoBaHue ®opmupyembie 3YH
HaumenoBanue
WHAWKATOpa JOCTUKCHUS
OIICHOYHBIX CPEJICTB
KOMITETEHIIUU 3HAHUS yMEHUs HaBBLIKHA
OO0yuaromuiicst noipkeH | OOygarontuiics noipkeH | OOyvaronuiicss  JoybKeH | Tekymas aTTecTaIus:
NJI-1onk-1 3HATh: YMETh: BIIAJICTh: - OT4eT 1o J1abopaTOpPHOI
Hcnonb3yeT OCHOBHBIE 3a- | OCHOBHBIE 3aKOHBI €CTECTBEH- | UCMOJIb30BaTh ~ OCHOBHBIC | HABBIKAMH pabore;
KOHBI ~ €CTECTBCHHOHAYY- | HOHAYYHBIX IWCIMIUINH, SIB- | 3aKOHBI U TOHSATHS €CTe- | IPOBelIeHUsT (PU3UKO-XU- | - TECTUPOBAHNE;
HBIX JTUCLUIUINH JIJIS pellie- | JICHUH W TPOIECCOB, B TOM | CTBEHHOHAy4YHBIX  JIUCIHU- | MUYECKHUX METOJOB UCCJIE- | - YCTHBIN OTBET.

[IpoMexxyTouHas arrecra-
s
- 9K3aMeH
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2. Iloka3aTe/i, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

[Toka3arenu Kputepun u 1mkasna olieHUBaHUS pe3yJIbTATOB O0YUYEHHUS MO JUCLIUTUINHE
OLICHUBAaHUS N N N
(Dopmupye- HenocTaTounsIii JlocTraTounsbrit Cpennuit Bricokmit
wmeie 3YH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
B1.0.36-3.1 OOyuaronuiicsi He 3HaeT ocHOB- | OOyuaromuiicsi ci1abo 3HaeT ocHOB- | OOyuarommiics 3HaeT MeTobl npuMmeHe- | OOyd4aromuiicst 3HaeT NpaBWila U Me-
HBIX 3aKOHOB €CTECTBCHHO-HAy4- | HbIe 3aKOHBI €CTECTBEHHO-HAYyYHBIX | HHS OCHOBHBIX 3aKOHOB €CTECTBEHHO- | TOZBI IPHMMEHEHHS OCHOBHBIX 3aKOHOB
HBIX JUCLHMIUINH, SBJICHUI U IPO- | AUCLIUIUINH, SBICHUH M MPOLECCOB, | HAYYHBIX MUCLHUIUIMH C HE3HAYWTeNb- | €CTECTBEHHO-HAYyYHBIX AUCLUIUIMH Ha
tieccoB TIPH pelenny craniapt- | Ha KOTOPBIX OCHOBAHBI NMPHHIMIBI | HBIMH OMIMOKAMH M OTACNBHEIMA MpoOe- | MX NepecedeHny ¢ Tpebyemoi crere-
HBIX 33724 B 0GJIACTH arpodKosIo- | ACHCTBAS  00BEKTOB  mpodeccuo- | 1amu HBIO TIOJTHOTHI M TOYHOCTH
MU, arpOXHMUH U arporoyBose- | HAIbHOM JEATEIBHOCTH
JICHUSI
B1.0.36-V.1 OO0yuaronuiicst He ymeeT ucnonb- | OOyuaromuiicsi ciabo ymeer uc- O6uyqa}omm710ﬁ yMEeT ONUCHIBAThH ITOHS- O6yqua}omn17lcs{ yMeeT OIHCHIBATh I10-
30BaTh OCHOBHBIE 3aKOHBI M IOHSI- | MOJb30BaTh OCHOBHBIE 3aKOHBI U 110~ | TUHHYIO M MATEMaTHYECKYyI0 KAPTUHY SIB- | HATHHHYIO W MaTeMaTH4YeCKylo Kap-
THS €CTECTBEHHO-HAYYHBIX AWC- | HATUS €CTECTBEHHO-HAYYHBIX MAWC- | JICHHWH, BO3HUKAIOIIMX Ha IIEPECCUCHUM | THUHY SBJICHHH, BO3HHKAIOIINX Ha IIe-
UIUIMH B TPO(ECCHOHATIBHON | IMIUIMH B NMPO(ECCHOHAILHON Jies- | €CTeCTBEHHO-HAYYHBIX NUCLMIUIMH C He- | peceYeHHn €CTeCTBEHHO-HAYYHBIX
JeATEeIbHOCTH TEIBHOCTH 3HAYMTEIbHBIMH 3aTPyIHEHHSIMH JUCLHIUINH
B1.0.36- H.1 OOyuaronmuiics He Biajzeet HaBel- | OOyuatomuiics  cmabo  Biameer | OOydwarommiics BiajeeT HaBbIKaMu Tpo- | OOydaromuiics CcBOOOJHO — BlajaeeT

KaMH¥ MPOBeIeHUST (PU3UKO-XHUMHU-
YECKUX METOMOB HCCICI0BAHUI
MOYB M CEIHLCKOXO03SIMCTBEHHOMN
MPOIYKIUH

HaBBIKAMHU TPOBEICHUS (HU3UKO-XU-
MHYECKHX METOJIOB HCCIICIOBAaHUH
[I0YB U CEIBCKOXO03HCTBEHHO MPO-
JTYKIIHA

BeJleHUS (PU3UKO-XUMUYECKUX METOJIOB
HCCIICIOBAHNNA II0YB M CEIIbCKOXO3SH-
CTBCHHOW TPOIYKIMK ¢ HEOOJIBIIUMHU 3a-
TPYIHEHUSIMU

HaBBIKAMH NIPOBEICHNS (PU3UKO-XIMH-
YECKHUX METOJIOB HCCIIEIOBAHH OYB U
CEeJIbCKOXO3AHCTBEHHOH  MPOIYKLIUU
IIPU pelIeHNH MPOQeCcCHOHATIBHBIX 3a-
Jady
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3. TumnoBbie KOHTPOJIbHBbIE 321aHUA U (WJIN) HHbIE MATePHAJIbl, HEO0XOANUMbIE JIl OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, COPMIUPOBAHHBIX B MpoLiecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aJaHHUS U MaTEPHAIIbI, HECOOXOIUMBIE /IS OIEHKH 3HAHUW, YMCHUH 1
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  ®wusnueckas U KOJUIOMIHAS XUMHUsI [DIEKTPOHHBIIN pecypc] : METOA. yKa3aHUsI K BBIIIOJIHEHHUIO JIa-
O0opaTopHBIX palboT [ OakamaBpoB, oOydarommxcs no HanpasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaenue", 35.03.04 "Arponomus"”, 35.03.05 "Canosoacto"”, 35.03.07 "TexHosorus npou3BoA-
CTBa CeNbCKOX03sicTBeHHOM npoaykuuu'] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoJIOTHH ; COCT.
A. A. Kairanos. - Muacckoe: FOxuo-Ypanbsckuii AV, 2016. - 85 c. : un., Tabmn. - C npu. - bubnuorp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanbpHOU ceTh: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - lo-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus pusnyeckas v KOJUIOUIHAS [ DIEKTPOHHBIN pecypc| : METO/. yKa3aHHUs M0 PEIICHUIO 3a1a4
[ans OakanaBpoB, oOywaromuxcs no HampasieHusM: 35.03.03 "Arpoxumus U arponoyBoBencHHE",
35.03.04 "Arponomus", 35.03.05 "CamoBoactro", 35.03.07 "TexHOIOTHSI MPOU3BOICTBA CEITbCKOXO3STi-
ctBeHHol npoaykuuu"] / FOxuo-Ypansckuit ['AY, UuctutyT arposkosnoruu ; coct. A. A. Kanranos. -
Mpuacckoe: OxHo-Ypanmsckuit T'AY, 2016. - 28 c¢. - Jloctynm W3 JIOKaJbHOM  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 puznueckas U KoyutougHas [DIEeKTpOHHBIN pecypc] : MEeToJl. peKOMEHIAIMH K CaMOCTOsI-
TEeTBLHON paboTe Mo AWCIMIUIMHE [ OakanaBpoB, oOydaronuxcs mo HamnpasieHusm: 35.03.03 "Arpo-
xumus u arponousosenenue”, 35.03.04 "Arponomus", 35.03.05 "Canosoactso", 35.03.07 "Texnomnorus
MPOU3BOJCTBA CENbCKOX03AMCTBEHHOU npoaykuuu'| / FOxxHo-Ypanbckuii ['AY, MHCTUTYT arposkosio-
rud ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii [AY, 2016. - 28 c. : wi., Tadu. - bubnuorp.:
c. 28 (10 nasB.). - Jloctyn u3 nokanbHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - lo-
ctyn u3 cetu MuTepuet: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4.  dusnueckasd v KOJUIOUIHASI XUMHUS [ DIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBIITOJIHEHUIO KOH-
TPOJIBHOM paboTHI AJIS CTYACHTOB 3a04HOM (opMbl 00ydeHus [no HanpasieHusMm: 35.03.03 Arpoxumus
u arponouBoBesierue, 35.03.04 Arponomus, 35.03.05 CamoBonactBo, 35.03.07 TexHomorust mpou3Bo-
CTBa CeNbCKOX03sHcTBeHHON Tpoaykumu| / FOxxHo-Ypanbckuii 'AY, MHCTUTYT arposkonoruy ; coct. A.
A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 36 c. : Ta6xa. - C npui. - bubmwmorp.: c. 5-6
(13 nasB.). - Jloctyn u3 nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctym u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

5. ®usnueckas U KOJUIOMAHASI XUMHUSL [DNEKTPOHHBIN pecypc] : METOA. yKa3aHUs 110 UCIIOJIb30BAHUIO
nabopaToOpHOTo 000PYIOBAHUS [/IJIs1 CTYJIEHTOB arpoHOMHUYEecKoro (akynbrera Hanpasienuii: 35.03.03
- Arpoxumus u arponouBoBeaeHue, 35.03.04 - Arponomusi, 35.03.05 - CapoBoactso, 35.03.07 - TexHo-
JIOTHSI TIPOU3BOJICTBA CEIbCKOX03siMCTBeHHOU npoaykuuu] / FOxuo-Ypansckuii 'AY, UacTuTyT arpo-
skosioru ; cocT. A. A. Kanranos. - Muacckoe: HOxuo-Ypanbckuii [AY, 2016. - 18 c. : un., Tadin. -
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. MeToauyecKue MaTepPUAaJIbl, ONpeeA0Nue MPoueIypbl OleHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPaAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHI M

B nanHoM pasnene MeToauyecKue MaTepHralibl, ONPeAeIIsIONINe POLeAyPhl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB M(WJIN) OTBITA JEATEILHOCTH, IO AUCIUIUTHHE «XUMUs (Pu3nueckast U KOJIJIOUIHAS»,
MPUBEICHBI MPUMEHHUTENIBHO K KaXJI0OMY U3 UCIOIb3YEMbIX BUIOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOYHON aTTECTAIMN 00yJaroIuXCsl.
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4.1. OueHo4HbIe cpeacTBa ISl POBeIeHUsI TEKYIero KOHTPOJISA YCIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTH‘leCKOﬁ MMOATOTOBKH

4.1.1. OuenuBanue oT4eTa 1O J1abOpaTopHOU paboTe

OtyeT 1o 1abopaTopHO pabOTE UCTIOIB3YETCS Ui OIICHKHA KauyecTBa OCBOCHHS O00ydYarOIIMMCS
OCHOBHO¥ TIpo(heCCHOHATLHOM 00pa30BaTeIbHON MPOTPAMMBI IO OTJIEIHHBIM TeMaM TUCIUIUTHHEL. Co-
nepxanue u popma oTyeTa Mo J1abopaTOPHBIM paboTaM MPUBOAUTCSA B METOJIMYECKUX YKa3aHUSAX K Jia-
6oparopubiM pabotam (1. 3 ®OC). ConepxkaHue oT4eTa U KPUTEPUHU OIICHKU OT4YeTa (TadJI.) JOBOASITCS

JI0 CBEJICHHS OOYJarONINXCs B HA4aJIe 3aHATHH.

L[UU TP ABYX TeMIlepaTypax.
2. BpuncnuTh 3Ha4€HHS IEPUOJI0B MOJYIPEBPAILICHHS BEIIECTBA MPU
JIBYX TeMIlepaTypax.

3. OnpenenuTs BEIUYUHY SHEPTUH AKTUBALIUU PEAKIINH.

4. TlomunHsercs v qaHHas peakius npaBuwity Bant-I'odda (ompene-
JHUThH TeMIIepaTypHbId K03 puumeHT peakuuu y)?

5. 3anucarh BbIpaXXKEHUE 3aKOHA ACHCTBYIOIIMX MacC JI TaHHOM peak-

No Ol1IeHOYHBIE CPEJICTBA
TunoBbie KOHTPOJIBbHBIE 33JaHUS U (MJIM) UHBIE MaTepPHAIIbl, HEOOXOIU- Kon n nanmenosa-
MBbI€ ISl OLIEHKW 3HAHUI, YMEHUH, HaBBIKOB U (WJIM) OMbITA JEATEIbHO- HUE HHAUKATOpa
CTH, XapaKTepU3YIOMUX c(hOPMUPOBAHHOCTh KOMIIETEHIIUN B MTpOIECcCe KOMIICTCHIIMH
OCBOCHMS JUCLUITIINHEI

1. 1. PaccunTaTh 3HaYeHH KOHCTAHT CKOPOCTEN UCCIEN0BAaHHOMN peak- N-1omnxk-1

Hcnonb3yeT 0CHOB-
Hbl€ 3aKOHBI €CTe-
CTBEHHOHAYYHbIX

JTUCLUILIIUH 75 pe-
HIEHUsT  CTaHJapT-
HBIX 3a7a4 B o0Jya-
CTH TIPOU3BOJICTBA,

oru.

nepepadoTKu U
XpaHEHHS CEIbCKO-
X03SAHCTBEHHOU

NPOAYKIUN C TIPH-
MeHEeHHeM WHDOP-
MaIMOHHO-KOMMY-
HUKAIMOHHBIX TEX-
HOJIOTHI

Otuer ouleHUBaeTCA 10 YCMOTPEHHIO MPENOIAaBATENS OLEHKON «OTINYHO», «XOPOIIO», «yOBJIE-
TBOPUTEIBLHO», «HEYAOBIECTBOPUTEIBHO» WM OLECHKOM «3a4TE€HO», «HE 3a4TeHO». OLIEHKAa «3a4TE€HO»
cTaBUTCS 00yuarommMmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBICHHBIM JJIS TO-
JIO)KUTENBHBIX OLIEHOK («OTIUYHO», «XOPOILIO», «yJOBIETBOPUTEIHHO»). OleHKa 00bsaBiIseTcs 00yya-
IOLLEMYCS HEITOCPEACTBEHHO IOCIIE CIaYM OTYETA.

HIxanaa

Kpurtepumn oneHuBaHusi

Onenka 5
(OTIIMYHO)

- U3JIOKEHHME MaTepHralia JJIOTHYHO, TPAMOTHO;
- CBOOOTHOE BJIA/ICHUE TEPMHUHOJIOTHEH;

- YMCHUC BBICKA3bIBATb U OGOCHOBaTB CBOU CYXXJCHUA IPU OTBCTC HAa KOH-
TPOJIbHBIE BOTIPOCHI;

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

- YMEHHUE TPOBOIUTH U OIICHUBATH PE3yJIbTAThl H3MEPEHHIA;

- cocOOHOCTH peIaTh 3a1a4H.

OueHka 4
(xopor10)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPYUMEHEHUE TEOPETUUECKUX 3HAHUN JJI onrcaHusl (pU3nKo-
XUMHUYECKUX 3aKOHOB, SIBICHUI U TIPOLIECCOB, PELICHUS KOHKPETHBIX 3a/1a4,
MPOBEJECHUS U OLIEHWBAaHUS PE3yJbTAaTOB M3MEpPEHUM, HO COJlep)KaHuEe U
(dbopMa 0TBeTa UMEIOT OTJENIbHBIE HETOYHOCTH.

OneHka 3

- U3JI0KCHUC MaTCpurajia HCTIOJHO, HETIOCIEA0OBATCIIBHO,
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(YAOBIETBOPUTENBHO)

- HETOYHOCTH B OTIpEIeNICHUH MOHATHH, B MPUMEHEHUN 3HaHUH /7S Oluca-
HUsL QUBUKO-XUMUYECKUX 3aKOHOB, SIBJICHHH U MPOIECCOB, PEUICHUS KOH-
KpPETHBIX 3aja4, MPOBEACHUS U OLICHUBAHUS PE3YJIbTaTOB U3MEPEHUH,

- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- 0OHapy»XKUBAETCs HEJOCTATOYHO INTyOOKOEe MOHMMaHUE U3YYEHHOT O MaTe-
puana.

OneHka 2
(HEyJOBIIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; IOy IICHbI OINOKH B
OTpeJIeICHUH TOHATHIA U ONMUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIBJIE-
HUH 1 IPOILIECCOB, HCKAXKEH UX CMBICII, HE PELICHBI 3a/1auH, HE TPaBHIBHO
OLIEHUBAIOTCS PE3yJIbTAaThl H3MEPEHUH;

- HEe3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIiOKH B U3JI0KEHUH.

HIxana

Kpurtepun oneHuBanus

OlLeHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh 1 00OCHOBATH CBOM CYKACHHUS IIPU OTBETE HA KOH-
TPOJBHBIE BOIIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NKO-XUMHUYECKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;
- YMEHHE MPOBOJUTH U OIICHUBATH PE3yIbTAThl H3MEPEHUI;

- CIOCOOHOCTH pemiaTh GU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAeTCsl HaJH-
9rie MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPHITHE
cojiep)KaHue BONPOCA MIIM MOTPEITHOCTh HENPUHIMITHATBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHWM; JOMYIICHBI OIINOKN
B OIpE/IeNICHIH TIOHATHH 1 ONUCAaHUH (PU3UKO-XUMHUYECKHUX 3aKOHOB, SIBJIE-
HUH 1 TIPOLIECCOB, NCKAXEH MX CMBICI, HE PEIICHBI 3a]ja4H, HE IPaBUIBHO
OLIEHUBAIOTCS PE3yJIbTAaThl H3MEPEHUH;

- He3HaHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBI, IOMYCKAIOTCS
rpyObie ouIiOKY B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBaHme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00ydJarOIUMCsi OCHOBHOM mpodec-
CHUOHAaJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WJIM pa3fesiaM IUCHUIUIMHBL. Tect
MPENICTaBIsAeT COO0N KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINIA YIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUM 1 yMeHul ooydaromuxcsi. O0yyaroumcs BbIIAIOTCS TECTOBbBIE 3aaHUsI ¢ POPMYJITHU-
POBKO# BOITPOCOB ¥ MPEI0KEHUEM BBIOPATh OJHMH MTPABWIBHBIN OTBET M3 HECKOJIBKHX BAPHAHTOB OTBE-

TOB.
No O1LleHOYHBIE CPEACTBA
TunoBbie KOHTPOIBHBIC 3aJaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOIH- Kon n nanmenosa-
MBbI€ JJIsl OIIEHKW 3HAHWUW, YMEHHI, HABBIKOB U (MJIM) OMBITA IESITEIBHO- HHAE UHAUKATOpa
CTH, XapaKTePU3YyIOIUX CPOPMHUPOBAHHOCTH KOMIIETEHIIMN B TpoLIecce KOMIICTCHIIMA

OCBOCHUS AUCHUITIINHBI

1. | 3amanme 1

Kax nsmenurcs ckopoctb peakuuu 2NO + O — 2NO», ecim 00beM pe- | 3yeT OCHOBHBIE 3a-

aKLMOHHOI'O COCYZa YBEIMUYUTH B 2 pa3a: KOHBI €CTECTBEHHO-
1) ymensmutes B 4 pasza HAy4YHBIX  JIUCIIH-
2) yMeHbLIUTCS B 8 pa3 IJIUH JUIS PELLICHUS
3) Bo3pacrtert B 4 pasa CTaHJIapTHBIX 3a/1a4
4) Bo3pacrer B 8 pa3 B 00JIaCTH TIpOM3-
3ananue 2

N-1onk-1 Ucniomns-
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Uem 00bsICHSIETCS TIOBBIIIIEHHE CKOPOCTHU PEAKIIUU MPU BBEICHUU B CH-
CTEMY KaTalu3aTopa:

1) yMEHBIIEHHEM YHEPTUU aKTUBALIMU

2) yBEIMYEHUEM CPEHEN KMHETUYECKOW SHEPTUU MOJIEKYJI

3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUM

4) pocTOM UHuCIIa AaKTUBHBIX MOJIEKYJI

3aganue 3

Kakue u3 nepeuncieHHbIX BO3IEUCTBUI MPUBEAYT K U3MEHEHUIO KOH-
CTaHThI CKOPOCTHU PEAKIIUU:

1) u3MeHeHne JaBIcHUS

2) U3MEHEHNE TEMIIEPATyphl

3) u3meHeHrne o0beMa PEaKIMOHHOTO COCY 1A

4) U3MEHEHHE KOHIIEHTPALUU PEarupyromux BEeUIeCTB

3ananuve 4

Kakoe BnausiHue OKa3bpIBaeT NMepeMelnBaHuE Ha CKOPOCTh MPOTEKaHUs
TFEeTEPOTe€HHON XMMUYECKOW pEaKIIUH:

1) Bo Bcex citydasiXx yBEJIMUMBAET CKOPOCTh pEaKLuu

2) B HEKOTOPBIX CIydasix YBEIUUYUBAET CKOPOCTh PEAKIINH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEHbIIAET CKOPOCTh PEAKIIUHI

3aznanue 5

VYBenuueHne CKOpOCTH PEaKuu C MOBBIIIEHUEM TeMIIepaTyphl, BbI3bI-
BaeTCs TTIAaBHBIM 00pazoMm:

1) yBennueHueM CpelHer KHHETUYECKOW SHEPTUH MOJIEKYJT

2) yMEHBIIEHUEM UNCIIa AaKTUBHBIX MOJIEKYJI

3) pocTOM Ymcia CTOJIKHOBEHUH

4) yBenuueHreM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

Ipu 20 °C KOHCTAHTa CKOPOCTH HEKOTOPOH peakiuu papHa 10 mun!,
aipu 50 °C - 8:10* mun!. Uemy paBeH TemmepaTypHbIi K0IPDHUIHEHT
CKOPOCTH peaKLuu:

1)2

2)3

3)4

4)8

3aganue 7

CKOpOCTh, KAKUX PEAKIINIl YBEIIMUYMUBAETCS C POCTOM TEMIIEPATyPhI:

1) mro0OBIX

2) NPOTEKAIOIIUX C BbIICICHUEM SHEPTUU

3) MPOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHUX

3aganue 8

Ecnu koHCcTaHTa ckopocTu ofHOo# peakuuu (K') OosbIIe KOHCTAHTHI CKO-
poctu BTOpoii peakiuu (k"), To Kakoe COOTHOIICHUE MEXKTy SHEPTUIMHU
aKTUBAIIUU ITHX PEAKIIHA MPABUIBHO:

1) E' >E"

2) E'.<E,"

3)Ea=E."

4) Henb3s ONPEIECIUTh

3aganue 9

Kaxkue u3 nepedncieHHbIX BO3IEUCTBUI MPUBETYT K U3MEHEHHUIO 3HAUE-
HUSl KOHCTAHTHI PABHOBECHUS] XUMUYECKUX PEaKLIUM:

BOJICTBA, Iepepa-
OOTKM M XpaHEHHS
CEJIbCKOX 03511~
CTBEHHOM MPOAYK-
UM C IpHUMEHe-
HUEM HH(pOpMaLu-
OHHO-KOMMYHHUKa-
IIUOHHBIX TEXHOJO-
Ui
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1) u3MeHeHne JaBICHUS

2) N3MEHEHNE TEMIIEPATyphI

3) 3aMeHa Karainu3aropa

4) U3MEHEHUE KOHIIEHTPALU pearupyromux BEeUIeCTB

3aganue 10

Ecnu 00beM 3aKphITOTO pEeaklMOHHOTO COCYJa, B KOTOPOM YCTaHOBH-
JIOCh PABHOBECHUE

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

1) ckopocTH mpsiMOit 1 0OpaTHOM peakIuii OCTAaHYTCS OJIMHAKOBBEIMHU

2) CKOpOCTh MPSIMOM PEaKIMU CTaHET B 2 pasza 0oJbIlie CKOPOCcTH 00paT-
HOW peaKkuuu

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCSI BIIEBO

[To pe3ynbraraMm Tecta 00ydaroIeMycsl BBICTABIISETCS OLEHKA «OTIHMYHO», «XOPOILO», «yAO0BIe-
TBOPHUTEIHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepuu oniennBanus orsera (Tabi1.) JOBOASATCS O CBEACHUS 00ydaroInXcsl 10 Hauaaa TECTUPO-
BaHUs. Pe3ynprar TecTrpoBaHus 00BSIBISIETCS 00YYAIOIIEMYCsl HETIOCPEICTBEHHO MOCJIE €ro CIayH.

Ihcaza (% upagatsx ovmeton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopoiio) 70-79
Onuenka 3 (yA0BJIETBOPUTEIHHO) 50-69
OreHka 2 (HEeYyIOBIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBIN OTBET

Y CTHBIN OTBET MPOBOAUTCS I KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMBbI IO
paznenam 1, 2 TUCHUIITNHBI, OPraHU3yeTCs KaK ydeOHOe 3aHsITHE B BUE cOOeCe0BaHUS IPETOAaBaTes
¢ oOyuaromumMucs. Bormpocs! K 3aHATHIO W3JI0KEHBI B: PU3nuecKas v KOJUIOUIHAS XUMHUS [ DTIEKTPOHHBINA
pecypc] : METOJ. yKa3aHusl K BBIITOJHEHHUIO JTA00paTOPHBIX paboT [y OakanaBpoB, 00yJarOIMIUXCS 110
HanpasyeHusM: 35.03.03 "Arpoxumus u arponousosenenue’”, 35.03.04 "Arponomus", 35.03.05 "Cano-
BoJicTBO", 35.03.07 "TexHoyOrusa NPOU3BOJCTBA CEIbCKOX035UCTBEHHON NpoayKiuu'"] / FOxHo-Ypanib-
ckuii I'AY, Uucturyt arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY,
2016. - 85 c. : uin., tabn. - C mpun. - bubmmorp.: ¢. 83 (10 Ha3B.). - JlocTyn W3 JOKAIBHOW 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 CTYJICHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IIkana Kpurepun oueHnBanns

- CTYJICHT TIOJTHO YCBOMJI YUEOHBIN MaTepua;

- TPOSIBJISICT HABBIKW aHaH3a, 000OIIEHNS, KPUTUYECKOTO OCMBICTICHUS U
BOCTIpUATHS HHGOPMAIINH,

- Marepuaj U3JI0KEH I'PaMOTHO, B OIMPEAEIEHHOMN JIOTMYECKOW MOCIe10Ba-
OlneHka «3a4TCHO» TETBHOCTH, TOYHO HUCIIOIB3YETCS] TEPMUHOJIOTHUS;

- IOKA3aHO YMEHUE WLTIOCTPUPOBATh TEOPETUUECKUE TTOJIOKEHUS KOHKPET-
HBIMU TTPUMEPAMH, IPUMEHSTh X B HOBOW CUTYaIlHH,

- TIPOIEMOHCTPUPOBAaHA CHOPMHUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETEH-
1M1, YMEHUH U HABBIKOB;
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- MOTYT OBITH JOIYIIIEHBI OJJHA-IBE HETOYHOCTH MPH OCBEIICHUU BTOPOCTE-
MIEHHBIX BOMPOCOB.
- HE PacKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO MaTepHara;
- o0Hapy’KeHO HE3HAHWE WM HETIOHUMaHUe O0JbIeH, Wi HanOoliee BaKHOU
YacTH y4eOHOTO Marepuaa;
- TOTMYIICHBI OMIUOKHU B ONPEACICHUH MOHSATHH, PU UCTIOIH30BAHUH TEPMU-
HOJIOTHH, KOTOPBIE HE HMCIIPABICHBI MOCIE HECKOIBKUX HABOASIIMX BOIIPO-
COB;
- He c(hOpMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIE 3HAHHUS,
YMEHHSI ¥ HaBBIKU.

O1eHKa «HE 3aU4TEHO»

4.1.4. KoutponbHas pabota

KonTponbHas paboTa npeaycMoTpeHa st 3204H0i popMbl 00ydeHHUs.

KonTposbHast paboTa OLleHUBAETCS KaK «3a4TEHO» UJIU «HE 3aYTEHO.

Kputepun omleHKH KOHTPOJIBHOU paboTHI (Ta0J.) TOBOAATCS A0 CBEACHHS CTYJICHTOB HA yCTAaHO-
BOouHOM Jiekinu. CojepkaHue, MOps 10K BBIMOIHEHHS U TpeOOBaHUS K OOPMIICHHUIO U3JI0KEHBI B METO-
JTUYECKUX YKa3aHUSIX K BBIMOJHEHUIO KOHTPOJIBHOUW paboThl: @u3ndeckas U KOJUIOUIHAS XUMUS [ DJIeK-
TPOHHBIA pecypc]| : METOA. yKa3aHUsl K BBIMIOJHEHHUIO KOHTPOJBHOW PAaOOTHI JJISI CTYJACHTOB 3a0YHOM
dbopMmel 00yuenus [mo HanpaBneHusM: 35.03.03 Arpoxumus u arporiouBoBeneHue, 35.03.04 Arponomus,
35.03.05 CapoBoactBo, 35.03.07 TexHOmOTHS MPOM3BOJCTBA CEIHCKOXO3SUCTBEHHOW MpOmyKimu| /
OxHo-Ypanbckuit 'AY, UHcTuTyT arposkosnoruy ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansb-
ckuiit 'AY, 2017. - 36 c. : Tabu. - C npui. - bubnuorp.: c. 5-6 (13 Ha3B.). - JlocTyn U3 JIOKAJIILHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn u3 CeTu Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OrneHka 0OBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTHI.

Hlkana Kpurepun oueHuBanus
- CTYZICHT ITOJTHO YCBOMJI YYeOHBIN MaTepua;
- TIPOSIBJISIET HABBIKM aHaJN3a, 0000IIEeHNs, KPUTUYECKOTO OCMBICIICHUS
U BOCTIpUATHUS HH(POPMAIUY;
- Marepua U3J10KeH I'PaMOTHO, B COOTBETCTBUH C 33JJaHUEM, TOUYHO HC-
MOJIB3YETCsl TEPMUHOJIOTHS;
- TIOKa3aHO YMEHHE WLTIOCTPUPOBATh TEOPETUUYECKUE TOJNIOKEHUS KOH-
KPETHBIMU ITPUMEpaMH, IPUMEHSTh UX B HOBOM CUTYyallHH;
- IPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTD M YCTOMYUBOCTh KOMITETEH-
UM, YMEHUI U HAaBBIKOB;
- MOTYT OBITh JOMYIICHbI OJIHA-/IB€ HETOYHOCTH TPU OCBELICHUH BTOPO-
CTETIEHHBIX BOIIPOCOB;
- TpeOoBaHus K 0pOPMIICHHIO PAOOTHI COOMIONEHBI.
- HE PacKpbITO OCHOBHOE COZIiepKaHHe yueOHOro MaTepuaa,
- OOHapy>KeHO HE3HAHWE WJIN HETTOHUMaHue OOIbIleH, Wi Hanbolee Baxk-
HOH YacTu yueOHOTro MaTepuana;
- IOTyIIEHBI OUIMOKU B ONPEACICHUN OHATHH, IPU HCIIOIB30BAHUH TEP-
MUHOJIOTUH;
- He c()OPMHPOBAHBI KOMIIETEHIIUHU, OTCYTCTBYIOT COOTBETCTBYIOLIHE 3HA-
HUS, YMEHUS U HaBBIKH;
- TpeGoBaHus K 0hOpMIICHHUIO pabOTHl HE COOIIOIEHBI.

OlLleHKa «3a4TEHO»

O1eHKa «HE 3aU4TEHO»

4.2. Ilpouenypsl U OLlEHOYHbIE CPEACTBA /1JIsl IPOBeAeHUs TPOMEKYTOUHOM
arrecTanuu

4.2.1. Dx3ameH
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DK3aMeH sBisieTcsl GOPMOI OLEHKH KauecTBa OCBOEHHs 00ydaloIIMMCs OCHOBHOH npodeccro-
HAJIBHOW 00pa30BaTeILHON MPOTPaMMBI 110 pa3zesiaM JUCIUTUTHHEL [0 pe3ynbraTaM sKk3aMeHa 00yJaro-
IIEMYCsl BBICTABIISIETCSI OLIEHKA «OTIMYHO», «XOPOILIO», «yJIOBIECTBOPUTEIHHO» WM «HEYIOBIECTBOPH-
TCIBHO».

DK3aMeH M0 JUCLUUIUIMHE TPOBOIUTCS B COOTBETCTBUH C pacMCaHUEM IPOMEXYTOYHON aTTecTa-
IIUH, B KOTOPOM YKa3bIBAaETCS BPEMS €ro MPOBEICHUS, HOMEDP ayJAUTOPHH, MECTO MTPOBEACHUSI KOHCYJIh-
TalK. YTBEp)KICHHOE paclucaHue pa3Mmeniaercs Ha MH()OPMAIMOHHBIX CTEH/IAX, a TakkKe Ha oduuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUI 17151 MPOMEKYTOUYHOM aTTecTanuu 00ydarouIXcsl yCTaHABIUBAETCS pabo-
4eil mporpaMMoi AMCIUTUTHHBI U JJOBOJMTCS JI0 CBEICHUSI O0YUAIOIIUXCS B HaYalle CeMecTpa.

DK3aMeHbI IPUHUMAIOTCSA, KaK MPaBuilo, Jekropamu. C pasperieHus 3apeayomnero kageapoii Ha
9K3aMEHE MOXKET MPUCYTCTBOBATH MPETNOIaBaTelb KaQeIpbl, MPUBICYCHHBIN JJIsl TTOMOIIH B IPHEME K-
3aMeHa. B ciydae oTCyTCTBHSI BEAyILEro MpernojaBareis SK3aMeH NMPUHUMAETCs MpernojaBaTeieM,
Ha3HAYEHHBIM PaCTIOPSDKEHUEM 3aBEIYIOMIETO Kadeapoi.

[IpucytcTBUe Ha 3aueTe npenoaaBaresieit ¢ Ipyrux kageap 6e3 COOTBETCTBYIOIIETO PacIoOpsikKe-
HUS PEKTOPa, MPOPEKTOPA 10 YIeOHOH W BOCIIHTATENILHOM paboTe, 3aMECTUTENST TUPEKTOpa HHCTUTYTA
1o yueOHoil paboTe He IoIyCcKaeTcsl.

OO0yuJaromumecst py sIBKE Ha dK3aMeH 00s3aHbI UMETh TP ce0e CTYIEHUYECKU OUIIET, KOTOPBIH
OHU TPEABSBISAIOT SK3aMEHATOPY .

Jlnst mpoBeficHUsT SK3aMeHa BEIYIIHM MpernojaBaTelib HaKaHyHE TOIy4aeT B CEKpeTaphare 3a-
YEeTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIAETCS B CEKpETapHaT Mocjae OKOHYAHUS Mepo-
MPUATHUS B ICHB POBEJCHUS YK3aMeHa WM YTPOM CIICAYIONIETO JTHS.

DK3aMeHbI IPOBOJISATCS MO OMiIeTaM B YCTHOM HJIM TUCBbMEHHOM BUJE, TUO0 B BUJE TECTUPOBA-
HUs. DK3aMEHAIIMOHHBIC OMJIETHI COCTABIISIOTCSI TIO YCTAHOBJICHHOW (pOpME B COOTBETCTBUU C YTBEP-
KIIEHHBIMU Ka(eapoii 5K3aMEeHAIIMOHHBIMU BOTIPOCAMU M YTBEPKAAIOTCS 3aBEIYIOIUM Kadeapoil exe-
roynHo. B 6unere comepkuTcs 2 TeOpEeTHUECKUX BOIPOCa M 3ajava.

DK3aMEHATOpYy MPEJOCTaBIISAETCS MPABO 3a/1aBaTh BOIIPOCH! CBEPX Omiera, a TakKe IOMUMO Teo-
PETHYECKHX BOIIPOCOB JAaBaTh JJISl PEIICHUS 3a/1a4H U IIPUMEPHI, HE BBIXOSIINE 32 PAMKH ITPOUICHHOTO
MaTepHaa 1o u3y4yaeMoi TUCIUITIINHE.

3HaHUs, YMCHHUS W HaBBIKW OOYYAIOIIUXCS OMPENENSIOTCS OIEHKAMHU «OTIUYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIBHO», «HEYJOBJICTBOPUTEIBHO», KOTOPBIE BBICTABJISIOTCS B 3a4€THO-3K3aMCHAI[HOH-
HYIO BEJJOMOCTb U B 32UETHYIO KHH)KKY 00YYaroIIerocs B ICHb SK3aMeHa.

[Ipu mpoBeieHNHU YCTHOTO 9K3aMEHa B ayAUTOPUH HE IOJDKHO HAXOJUThCs O0jiee BOCbMHU 00yd4a-
IONIMXCS Ha OJTHOTO TPENO/IaBaTes.

[Ipu nmpoBeneHNH YCTHOTO SK3aMeHa 00yJaromuiicsl BEIOMpaeT SK3aMEHAIlMOHHbII OUJIeT B CITy-
YaliHOM TOPSAKE, 3aT€M Ha3bIBaCT (PaMHIINIO, MMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpemst sk3aMeHa 00ydaronecss MOTYT MOJIb30BaThCS ¢ Pa3pelIeHus IK3aMeHaTopa mporpam-
MOH JUCIUIUIMHBI, CTPABOYHON M HOPMATUBHOM JTUTEPATYPOU, IPYTUMHU MOCOOUSIMH U TEXHUUYCCKUMHU
CpeAcTBaMH.

Bpemst moAroToBKM OTBETa MPH C1ade SK3aMEeHa B YCTHOHM (OpMe TOHKHO COCTABIISITH HE MEHEe
40 MuHYT (110 KeJTaHUI0 00YYaIOLIerocs OTBET MOXKET OBITh JO0CpPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIINN 3aTPyAHEHUS MPHU MOATOTOBKE K OTBETY 110 BHIOPAaHHOMY UM
OuJeTy, MMeeT MpaBo Ha BBIOOP BTOPOTO OMJIETa C COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHHU Ha TIOATO-
TOBKY. IIpn OKOHUaTeNTbHOM OLIEHMBAaHMM OTBETA OIIEHKA CHIDKAeTcs Ha oauH Oami. Bepiada Tperbero
OwiieTa He pa3peniaeTcs.

Ecnu obyuaronuiics siBUiICS Ha 9K3aMEH, U, B35B OUJIET, OTKA3aJICs OT MPOXOXKICHUS aTTeCTalluu
B CBSI3U C HETIOATOTOBIIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OIICHKA «HEYIOBJICTBOPUTEIHHO.

Hapymienne ITuCHMIUIMHBI, CIIUCBIBAHUE, UCIOIB30BAHNE O0YYAIOIIMMUCS HEPa3pEeLICHHBIX IIe-
YaTHBIX U PYKOITUCHBIX MaTE€PHUaIOB, MOOMIBHBIX TeJIe(OHOB, KOMMYHHKATOPOB, TUIAHIIIETHBIX KOMITBIO-
TEpOB, HOYTOYKOB U JPYTUX BUAOB JTUYHOM KOMMYHHKAIIMOHHON U KOMITBIOTEPHOM TEXHUKH BO BPEMsI
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aTTECTAllMOHHBIX HCIIBITAHUH 3arpelieHo. B ciydae HapyiieHus 3Toro TpeboBaHMsI IPENo1aBaTeb 005-
3aH yAAJIUTh 00YYarollerocs U3 ayAUTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYJOBJIETBOPH-
TEIBHO».

BeicTaBiieHHE OLIEHOK, TOTYYCHHBIX IIPY MOABEACHUHN PE3YJIBTaTOB IPOMEXYTOUYHOM aTTECTAllUH,
B 3a4€THO-3K3aMEHALMOHHYIO BEJIOMOCTh IPOBOAUTCS B MPUCYTCTBUM caMoro oOyuyarormerocs. [Ipermno-
JaBaTeJIN HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECCHMS 3aIIMCEH O
pe3yabpTaTax pPOMEXYyTOYHOM aTTeCTAllMK B 3a4€THO-9K3aMEHALIMOHHYIO BEOMOCTD.

HesiBka Ha 5K3aMeH OTMEYaeTCs B 3a4E€THO-IK3aMEHAIMOHHON BEIOMOCTH CIIOBAMH «HE SBHIICS».

st o0yuaromuxcst, KOTOpbIE HE CMOTJIM CAaTh SK3aMEH B yCTAaHOBJICHHbBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBAET NEPHOJ] JIMKBUJAMH 3aJ0JDKEHHOCTH. B 3TOT mepnon npenogaBaTesy, NPUHUMABILNAE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEeH, Korjaa oHu OyIyT MPUHUMATh 3a]10JKEeHHOCTH. MH-
(dbopmanus o0 TMKBUAALUY 3a10JKEHHOCTH OTMEYAETCs B HK3aMEHAIlMOHHOM JIUCTE.

OOyuaronmMcest, MOKa3aBIIUM OTIMYHBIC U XOPOILIUE 3HAHHSI B TEYCHHUE CEMECTPA B XOJI€ TIOCTO-
SIHHOT'O TEKYILEro KOHTPOJIsS yCIIEBAEMOCTH, MOXKET OBITh NMPOCTaBJIEHA 3K3aMEHAILMOHHAs OLIEHKa J10-
CpOYHO, T.€. 6e3 cauu sk3amMeHa. OIeHKa BHICTABISAETCS B 9K3aMEHAIIMOHHBIN JIUCT WIN B 3a4€THO-IK3a-
MEHAIMOHHYIO BEJJOMOCTb.

WHBanuapl U numa ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbsI, MOTYT CAaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN NEPUOJ B CPOKHU, YCTAHOBJICHHBIC MHAUBHUYaIbHBIM yU4eOHBIM MIaHOM. VIHBanus! u
JIMLA ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI, UMEIOIIHUE HAPYIICHNS OIIOPHO-ABUIaTEIbHOTO all-
napara, JOIyCKaloTCs Ha aTTECTAllMOHHBIC UCIBITAHUS B CONIPOBOXKACHUN aCCUCTEHTOB-CONPOBOKIAIO-
LIHX.

[Tponierypa npoBeaeHHs IPOMEKYTOUHOM aTTeCTAlK Il OCOOBIX CilydaeB u3ioxeHa B «[loio-
KEHUU O TEKYIIEM KOHTpPOJIE YCIEBAEMOCTH U MPOMEXYTOUHOH aTTecranuu oOyuatomuxcs mo OITOII
OakanaBpuarta, cieruanurera u Maructparypel» @I'bOY BO FOxno-Ypansckuit [AY.

HBIX B pa3BUTUH (PU3NYECKON U KOJUTOMIHONW XUMHUH. 3HAUeHUE (hr3nye-
CKOH ¥ KOJUIOMIHOM XUMHUHU B OMOJIOTHYECKON U CEJILCKOXO03AICTBEHHON

Ne OneHouHbIE CpesicTBA Kon u HanmeHoBa-
TunoBble KOHTPOJIBHBIE 3aaHus U (MIM) MHBIE MaTepUajibl, HeoOxoqu- | HHC HHAHKATOpa
MBIE JUIS OLCHKH 3HAHWH, YMEHHI, HABBIKOB M (MJIK) OIBITA JESTEIbLHO- KOMIICTCHIINN
CTH, XapaKTEPU3YIOIMX CPOPMUPOBAHHOCTH KOMIIETEHIMI B IIPOLIECCE
OCBOEHUS JUCLUATIINHBI
1. 1. Tlpenmert u 3agaun GuU3HMUECKOM XUMHUH. POJIb OTEUECTBEHHBIX yue- N-1ormk-1

Hcnonb3yer 0CHOB-
HbI€ 3aKOHBI €CTe-

HayKax. CTBCHHOHAYYHBIX
2. ArperatHpie COCTOSHMSI BEILECTBA. XapaKTEPUCTHUKA TBEPJOTrO W | AMCIUILUIMH IJIS pe-
KHUOIKOI'O COCTOAHUA. ITonsgarue o mia3me. 11(3505 51 CTaHaapT-

3. 3akoHbI UAcANBHBIX Ta30B. 3akoH boilns-Mapuorra, ['eii-JIroccaka,
ABorazipo. MoJeKynsipHO-KUHETUYECKAst TEOPHS Ta30B.

HBIX 3a7ad B oOua-
CTH HpOI/I3BO,Z[CTBa,

4. PeanpHbIC Ta3bl, UX OTIMYHUE OT UICATHHBIX. [ 'a30BBIC CMECH, 3aKOH | TTepepadoTKH U
HanpToHa. XpaHEHUs CEJIbCKO-
5. Ilpeamer tepmoanmHaMuKu. OCHOBHBIE TEPMOJANHAMUYECKUE TTOHA- | XO35MCTBEHHON

TUS: TEIUIoTa, paboTa, Teso, cucTema, cpena, (hasza, mapameTpsbl, Mpo-
necc. Ilepsoe Hauano TepMOAMHAMUKH.

6. 3axoH ['ecca u ciiencTBus, BRITEKAIOIME U3 Hero. [loHsTHE YHTAIIB-
nuy. Beruncienue TermaoBeixX 3P QeKToB peakuii Mo TeroTaM oopaszo-
BaHUS U CTOPAHMS BELIECTB.

7. Bropoll u TpeTuil 3aKOH TepMoauHaMHUKU. DHTponud. [loTeHunan
['m60ca 1 HanpaBIEHHOCTh XUMUYECKUX peakuuid. [I[puMeHenne 3ako-
HOB TEPMOJIMHAMUKY K KUBBIM OpraHU3MaM.

8. Xumunueckas kuHeTuka. CKOPOCTh U KOHCTaHTa CKOPOCTH XUMUYE-
CKOM peakuuu. VX 3aBUCUMOCTb OT pa3iIHyYHBIX (JaKTOPOB. YpaBHEHUE
Appennyca. DHeprust aktupaiuu. OnpenieeHle YSHEPrUi aKTHBALIUH.

OPOAYKIMH C TIPH-
MeHEeHHeM HUHDOP-
MaIMOHHO-KOMMY-
HUKAIIMOHHBIX TEX-
HOJIOTUI
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9. MonekynsIpHOCTh U NOPSAIOK PEaKIUU. DIEMEHTAPHbBIEC MPOLECCHI.
Kunernyeckue ypaBHeHUs! peaklidii IEPBOrO U BTOPOTO MOPSIKOB.

10. Karanu3 u ero 3Hauenre. OCHOBHBIE MPUHIMIIBI KaTanu3a (y4acTue
KaTaau3aTopa B XUMHYECKOW peakly, CHUKEHHUE YHEPTUU aKTHBAILlUU
1 n30UpaTenbHOCTh IEHCTBHS). [ OMOTEHHBIN U TeTEPOTECHHBIN KaTaIH3.
depMeHTAaTUBHBIN KaTaius3, ero 0cOOEHHOCTH U 3HaYeHHE B OMOJIOTHYe-
CKHUX MpoIleccax.

11. CnoxxHble peakuuH, UX Pa3sHOBUAHOCTH. DOTOXMMHMUYECKHUE peak-
uuu. CHHTE3 OpPraHMYecKoro BEIIECTBA PACTEHMSIMM IOJ JEHCTBUEM
xjopoduia. 3HaueHne POTOCHHTE3A.

12. Xumuueckoe paBHOBecHe. JIMHAMMUYECKUN XapaKTep paBHOBECHS.
3akoH AedcTByromuUX macc. KoHCTaHTa XMMHYECKOr0 paBHOBECHS, €€
CBsI3b ¢ moTeHIManoM ['n66ca. CMerieHne XUMHUYECKOTO PaBHOBECHS,
npunnun Jle-1llarense.

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

14. KonnuratuBHble CBOMCTBA pacTBOPOB. 3akoHbl Payis. [loHmxkenne
JaBJICHUSI HACBILIEHHOTO TTapa pacTBOpUTEN HaJ pacTBopoM. Kpuocko-
nusi. D0yJUIMOCKOIHS.

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

16. Teopust IMEKTPOIUTUUECKON TUCCOIMAIMN AppeHuyca. PacTBopsl
DIIEKTPOJIUTOB U HE-3IEKTPOIUTOB. Crabble U CHIIbHBIE DJIEKTPOIUTHI.
ITpoueccol conbBaTanuu (rugpatanuu). CTeneHb 1 KOHCTaHTa JUCCOLU-
ally, UX 3aBUCUMOCTb OT KOHIIEHTPAIMU U TEMIEPaTypBhl.

17. Teopusi CHIIBHBIX JIEKTpoHUTOB Jlebast n XrtoKkens. AKTUBHOCTb,
KO3 QHIIMEHT aKTUBHOCTH, MOHHAS CHJIA PacTBOPA.

18. IIpumennmocTth 3akoHOB Payns u Bant-I'odda k pacTtBopam siek-
TpoauTOB. M30TOHMYECKUH KO3 PUITUECHT.

19. Bona. MonHOe pou3BeieHNE BOAbI, €T0 3aBUCUMOCTh OT TEMIIEpa-
Typbl. Bogoponnsiii u rugpokcuinbHblil nokaszarenu (pH u pOH). Komn-
YECTBEHHOE ONpEEIICHUE KUCIOTHOCTU BOJHBIX pacTBOpoB. [loHsTHE
pH u pK. Brruncnenue pH cuiibHBIX M cabbIX KHCIOT, OCHOBAHUH M
TUPOJIU3YIOIINXCS COJIEH.

20. BydepHble CUCTEMBI, UX COCTaB U MEeXaHU3M JelicTBus. Pacuer pH
Oydepubix cucteM. bydepHas eMKOCTh, BIMSHUE Ha HEE Pa3IMUHBIX
dakropoB. buonornyeckoe 3HaueHUE Oy(HEPHBIX CUCTEM.

21. DnekTpudeckasi IpOBOAMMOCTb PACTBOPOB JIEKTPOJUTOB. [TpoBoa-
HUKHM TIEPBOTO U BTOPOTO poja. YJiedabHas 3JEKTpUYecKas MPOBOJIHU-
MOCTb; 3aBUCUMOCTb OT pa3baBieHus. MossipHasi 3JeKTpruecKas Mmpo-
BOJMMOCTE. 3aK0H pa3dasnenus Octanbaa. [101BHKHOCTh HOHOB, CKO-
pocThb ux nBwxkeHus. [IpakTuyeckoe npuMeHeHHE MPOBOJUMOCTH.

22. JIBOMHOM 3JEKTPUUYECKUN CIION U €ro CTpOCHHE. DIEKTPOAbI Mep-
BOI'0 U BTOpOro poaa. CTaHIapTHBIN 3JIEKTPOAHBIN TOTEHIIMAI. Y paBHe-
Hue HepHacra. UHmkaTopHble, CTaHAAPTHBIE U 3JIEKTPOIb CPAaBHEHUSI.
[ToreHMOMETpUYECKOE ONPEIEICHNE HOHOB B PAaCTBOpaXx.

23. T'anpBanuueckue syeMeHThl. OOpaTtumble W HeoOpaTHMBbIE 3Je-
MeHTbl. DJIC rambBaHUYECKUX 3JIEMEHTOB. KOHIIEHTpalMOHHbBIE 3Jie-
MEHTHI.
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24. TToBepXHOCTHBIC SIBIICHHs Ha TpaHuIle pasnena ¢as. AxcopOomus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousznyeckas U XUMUYECKas aji-
cop6nus. M3otepmbl aacopOiuu. AacopOIius u ee OMOJIOrHIecKOe 3Ha-
YEHHUE.

25. AncopOuusi Ha TPaHUIIE «TBEPIOE TEJIO - Ta3». Teopuu ajacopOoIumy,
ypaBHeHue Jlenrmropa u @penHmxa.

26. AncopOuusi Ha TPaHUIIE «TBEPAOE TEJIO — PaCTBOP». MoJeKysipHas
u oomeHHas agcopouuns. Monutsl. IIoBepXHOCTHO-aKTHBHBIE U MTOBEPX-
HOCTHO-HEAaKTUBHbIE BelecTBa. [[0OBEpXHOCTHOE HATSHKEHUE U CMayu-
BaHue. Ponb ancopOuun B mpupojie U TEXHUKE.

27. OO0mas XapakTepuCcTUKa AUCHEPCHBIX cucteM. VX kimaccudukanus
U PacrpoCTpaHEeHUE B IPUPO/IE.

28. OOmas xapaKTepUCTUKA KOJUIOUIHBIX CUCTEM. MeTOIbI MOTyYeHHS
KOJUTOMJTHBIX CUCTEM.

29. MunennspHas Teopust CTPOEHUS KOJIJIOUTHONW YaCTULIBI.

30. MosnekyJIsIpHO-KUHETHYECKHE CBOMCTBA KOJJTIOUIHBIX cucTteM. bpo-
YHOBCKO€ JBMKeHue. OcMmoTrnueckoe nasieHue. CeaumeHnranus. Bss-
KOCTb.

31. OuncTKa KOJUIOMIHBIX PACTBOPOB METOIaMHU JUANIN3a, YIBTPA(UITb-
TpaLMH, HIEKTPOANAIHN3A U JICKTPOYIbTPAPUIbTPALIUH.

32. OnTrueckue CBOMCTBA KOJUTOUIHBIX cucTeM. CBeTopaccesHue. D§-
¢dext Tunaansg. YapTpaMUKpOCKONMHYECKHUE U HedeToMeTpUIECKUe UC-
CJIEJOBaHMUSL.

33. DIEeKTpPOKMHETUYECKHUE SIBICHUS KOJUIOMAHBIX cucTeM. J3erra-mo-
TEHLMA.

34. KuHeTndeckas v arperaTuBHas yCTOMYMBOCTD KOJUIOUIHBIX CUCTEM.
Koarynsnust u dakropsl, ee Bbi3pBatone. [Ipasuna Llynbue-Tapau.
ITopor koarynsuuu. Bzaumuas koaryssinuda. CtapeHue 3051€i U NenTH-
3anus. 3alUTHOE IEHCTBHE MOJIEKYIISIPHBIX aICOPOUPYIOLINX CIIOEB.
35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYJIIPHO-
KMHETUYECKUE U ONTHYECKHE cBolicTBa pacTBopoB BMC. N3031exTpu-
yeckas Touka. Bsskocts. HaGyxanme. BricamuBanme. Koarepsarus.
Oo6parumocts BMC.

36. O6mias xapaKTepUCTHKAa MUKPOTETEPOTEHHBIX CHUCTEM. A3pPO030JH,
CYCIIEH3HH, SMYJIbCUH, TIEHBIL.

[IIkana u KpUTEPUHU OIICHUBAHUS OTBETA 00YUAIOMIEroCs MPECTaBICHBI B TAOIHUIIE.

HIkana Kpurtepun oneHuBanusi
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE U rryookoe SHAHHUE MPOTPaMMHOTO MaTe-
(oTIHHO) puana, yCBOCHHE OCHOBHOI M JOMONHUTENLHO JIMTEPATYPEL, PEKOMEHO-
BAaHHOU MPOrpaMMoun JUCHUIIIMHBI, MTPABUJIBHOC PCIHICHUC 3aa19HU.
MOJIHOE 3HAHHME MPOrPaMMHOT0 MaTepHalia, YCBOCHHE OCHOBHOM JIMTEpa-
Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MPOrpaMMe, HATMYUE MAJIO3HAYUTEIbHBIX OLLIU-
(xopor110) OOK B pelIeHUH 3a/1a4¥, UJIU HEIOCTATOYHO MOJTHOE PACKPBITUE COJEPIKAHUE
BOIIpOCa.
Ouerka 3 3HaHHE OCHOBHOI'O NMPOTPaMMHOT0 MaTepuajia B MUHUMAIbHOM 00beMe, T0-
IPELIHOCTH HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B pellie-
(YIOBIIETBOPUTEHHO)
HUU 33]1a4u.
Onenka 2 npo6esbl B 3HAHUSX OCHOBHOTO MPOTPAaMMHOIO MaTepHualia, MPUHIUITHAIb-
(HEeyIOBJIETBOPUTENILHO) | HbIE OLIMOKH MPU OTBETE HA BOMPOCHI M B PEIICHUH 33JaUH.
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JIUCT PETUCTPAIIMA U3SMEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucrtos

3aMCHCH-
HBIX

HOBBIX

aHHYJIUPO-
BaHHBIX

OcHoBaHMe Ul BHECEHUS N3MEHEHUN

IMoamuce

Pacmmd-
pOBKa
MOJIIMCH

JlaTa BHECEHUS
WU3MEHEHNUS
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