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PaGouas mporpaMma AHCIHILTHHEL «Xumps pu3HUeCKas H KOIIOWIHAD) COCTABICHA B COOT
percTBHM ¢ TpeOoBaHMAMH DeepallbHOro TOCY/1apCTBEHHOr0 06pa3oBaTENbHOTO CTalAapTa BBICIIIE-
ro opasoarus (PI'OC BO), yrBepKACHHOTO [Npukaszom MutmcTepeTBa obpasoBaHys H HayKH
Poceuiickoit dexepanuu ot 26.07.2017 . Ne 699. PaGouas mporpaMma NpeaHasHauena i mojro-
TOBKHM Oakanaspa 1o HampaBlICHHIO 35.03.04 ArpoHomusi, HANPaBICHHOCTD = CeJiexkuusi ¥ CeMeHO-
BOJACTBO CEJILCKOX035IiiCTBEHHEIX KYIbTYP.

Hacrosmas paboyas mporpaMma JMCIUILIHHEL COCTABNEHA B paMKax OCHOBHOH MpodeccHo-
gapHOM 06pa3oBaTeNbHON MPOrpaMMEL (OTIOIT) # yuuTHIBACT ocoGerHoCTH 00y4eHus PH HHKIIO-
3UBHOM 00pa30BaHMHY JIUIL C OrpaHHICHHBIMH BO3MOKHOCTAMH 310poBbst (OB3) 1 HHBAIHTIOB.

CocTaBuTeNs — KaHauaaT OHOOrHYeCKHX HayK, Kasranos A.A.

PaGouas IPOrpaMMa JUCIHMILTHHEL 00CYIKIEHa Ha 3aCCAAHNH Kae/phl arpoOTEXHONOTHH 1 3KO-
NOTHH

«21» anpes 2023 r. (TpOTOKOI Ne 8).

H. 0. 3aB. Kadeapoii arpoTeXHOIOTHii 1 KOJIOTHH p
KaHmaar OHoNOrHIeCKUX HayK o S ”ﬂf_zﬁqu/ H. B. Kupeesa

PaGoyas mporpaMma JMCITUILTHHbI onofpena  y4eGHO-METO/MUECKOH komuccuedt MucrutyTa
arposKOJIOruH

«24y anpens 2023 t. (potokon Ne 3)

[Ipencenareis yue6HO-METOTUIECKOH .
KoMuccHH VIHCTHTYTa arpo3K0Iorun E. A. Munaes

Y. B. llarposa
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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 HanpasiieHnio moarotoBku 35.03.04 ArpoHoMuUst JOJKEH OBITH TIOJITOTOBJIEH K pelie-
HHUIO 3a1a4 HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTU CIICAYIOIIUX TUIIOB!: HpOI/I3BOI[CTBGHHO—TCXHOJIOFI/I‘-IGCKOﬁ.

Heab (ucHUmIMHBI — ¢hOPMHUPOBATH Yy O0YUAIOLIMXCS 3HAHUS, YMEHUSI U HaBBIKM HEOOXOAUMbBIE
JUTSE TIOCTICYIOIIEH MTOATOTOBKH OaKanaBpa, CriocOOHOT0 K 3(P(GEKTUBHOMY PEIICHUIO TPAKTHUECKUX 3a/1ad
CEIbCKOXO035HCTBEHHOTO MTPOU3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JadbHEHIIEMY pa3BUTHIO JTUYHOCTH.
3agaum JUCHMIIMHBI:
— U3YYUTh 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKHX MTPOIECCOB, TPOUCXOISIINX B IOYBE U )KUBBIX Op-

rasu3max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS;

— O3HAKOMUTHCS C aNMapaTypoil U MeToJaMu (PHU3NIECKO-XUMHUUYECKOTO UCCIICIOBAHMS, UCIIONb3Ye-

MBIX ISl aHAJIM3a [TOYB M Ka4eCTBa CEJIbCKOXO3SICTBEHHON TPOIYKIINH;
— OBIIQJICTh METOJIaMHU PEIICHUs (PU3UKO-XUMHYSCKUX 3aad.

1.2.

KoMmmnereHIIMU M HHAUKATOPBI UX JOCTHKEHU I

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a/1a4i PO(PECCHOHATBHOM eI TENFHOCTH Ha OCHOBE 3HAHUI OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHKA-

OHUOHHBIX TEXHOJIOTHH.

W/I-1omk-1
Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAy4YHBIX JUCIUIUINH
IJi1e pCHICHUSA  CTaH-
JTApTHBIX 33/1a4 B 00J1a-
CTH arpOHOMHH C IIPHU-
MEHEHHEM HH(pOpMa-
IMUOHHO-KOMMYHUKaA-
LIUOHHBIX TEXHOJOTUI

CTBEHHOHAYYHBIX JHCIH-
IUIVH, SIBJICHUA W IIPO-
LIECCOB, B TOM YHCJIE TIPO-
1eccsl 00pa3oBaHus pac-
TBOPOB, HUX CBOICTBa M
0COOCHHOCTH TPOTEKAI0-
IIUX B HUX PEaKIHii; Mo-
BEPXHOCTHBIE SIBJICHUS U
CBOMCTBA  MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS CY-
IIECTBOBAHUSA JIUCIIEpC-
HBIX CUCTEM U (haKTOpOB,
BIIMAIONIMX HAa YCTOWYH-
BOCTh TaKHX CHCTEM —

(51.0.40-3.1)

3aKOHBI U TIOHSTUSI €cTe-
CTBEHHOHAYYHBIX JUCIIH-
IUIMH B TIpodeccroHaTh-
HOU JEATEIbHOCTU C TIPH-
MEHEHHeM  HWH(pOpMAIH-
OHHO-KOMMYHHKAI[HOHHBIX
TEXHOJIOTWH, ONPEIEATh
CYIIHOCTb (PU3UKO-XUMH-
YEeCKHX MpOLIECCOB, MpO-
UCXOJAIIMX B IIOYBE U
pacTeHHH; HCIOIb30BaTh
CBOWCTBA XUMUYECKUX BE-
IIECTB B JIAOOpATOpHOU U
IIPOU3BOJCTBEHHOM IIpaK-
tuke — (61.0.40-Y.1)

Kon u HauMeHoBaHue ®opmupyemsie 3YH
MHJIMKATOPA JIOCTHKE-

HUS KOMIICTCHIUH 3HAHUS YMEHUS HaBbIKU
OOyuaromuiics nmomxkeH | OOyuaromuiicss  nomkeH | OOydarommiicss 1071
3HATh: YMETB: KCH BJIAJICTh:
OCHOBHBIE 3aKOHBI €CTe- | UCIIONh30BaTh OCHOBHBIC | HABBIKAMU

nmpoBeAcHUST  (PU3UKO-
XUMHYECKUX METOI0B
HUCCIIEIOBAHUN IIOYB U
CEIIbCKOXO035MCTBEH-
HOUW NMPOAYKIHH —
(b1.0.40-H.1)

2 Mecto aucuuniannel B ctpykrype OITOIT

Jucnurnmuna « XuMust Gu3udecKas ¥ KOJUIOUIHAS» OTHOCUTCS K 0053aTelIbHON YaCTH OCHOBHOM TTPO-
(beccroHanbHON 00pazoBaTEeILHON MPOrpaMMBbl OaKkalaBpuaTa.

3

O0béM TUCHUIVIMHBI U BUAbI y4e0OHO#l padoThl

O0BeM THCHUILIMHBI cocTaBisgeT 3 3aueTHbIX enuHuIbl (3ET), 108 akagemuyeckux vaca (nanee ya-
coB). JlucuuiuinHa u3y4yaercs:




— ouHas ¢popma oOyueHHs B 3 cemecTpe.

3.1 Pacnpenenenune o6beMa JTUCHUIIMHBI 10 BUIaM y4eOHOi#i padoThI

Bun yueGHOH paboThI KonnuecTBo yacos
KonTtakTHasi pabora (Bcero), 4
B TOM 4McJje MPaKTH4YeCKas MOAroTOBKa
Jlexmuu (JI) 14
JlaGopatopusbie 3ansartus (JI3) 28
[IpakTrueckue 3ansatus (113) -
CamocTosiTesibHasi padota odyuawmuxcs (CP) 66
KonTtpoJs -
HTtoro 108

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH IO pa3aejiaM H TeMaM

B TOM YHUCJIC
KOHTaKTHas padorta %
No Bcero Q.
HaumenoBauue pasaciioB U TEM =
TEMBI 4acoB CP as)
JI JI3 113 o
A
1 2 3 4 5 6 7 8
Pasnen 1. dusuueckas xumMus
1.1. | Beenenue 11 1 4 — 6 X
1.2. | ArperaTHble COCTOSTHUS BEIIECTBA 6 — — — 6 X
1.3. | XuMuueckasi TepMOJAMHAMUKA U TEPMOXUMHUSI 11 1 4 - 6 X
1.4. | XumMudeckast KHHETHKA U KaTalan3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB U HEAIEKTPOJIUTOB 10 2 2 - 6 X
1.6. | DIEKTPOXMMHUYECKHE TTPOLIECCHI 10 2 2 — 6 X
Paznen 2. KonnonaHaa Xxumus
2.1. | IloBepxHOCTHBIC sIBJICHUS. ACOpOITHs 12 2 4 — X
Konmonanble cucTeMbl H METOBI MOJTYUYEHUS JIHO-
2.2. g A y 9 1 20 - | 6] x
(hOOHBIX KOJUTOHUIOB
Y CTOMYMBOCTD U KOATYJISIUSA JIMO(POOHBIX KOJIJIO-
2.3. ym b 9 1 21 - 6| x
HUI0B
2.4. | MukporeTeporeHHble CUCTEMBI 7 1 - - 6 X
PacTBOpHEI BLICOKOMOJIEKYIIIPHBIX COCIUHEHUN
2.5. p yp A 11 1 41 - | 6] x
(pactBopsl BMC)
KoHTpoas X X X X X X
HToro 108 14 28 66
4 CTpyKTypa u cofep:KaHNe JUCHUIIMHBI, BKJIHYaK0Iee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTHueckas MOArOTOBKA MPH PeaTH3allii yIeOHBIX MPEAMETOB, KypCOB, JUCIUTUINH (MOYJIeH)
OpPraHHU3yeTCsl MyTeM MPOBEJCHHS MPAKTUYSCKUX 3aHATHUN, IPAKTHUKYMOB, TA0OPATOPHBIX PabOT M MHBIX
AQHAJIOTUYHBIX BUJIOB YU4E€OHOH JEATEIbHOCTH, IPEIyCMaTPUBAIOIINX YIaCTHE 00YUYAIOIMIUXCS B BBITIOJTHE-
HUU OTJENIBHBIX AJIEMEHTOB padoT, CBS3aHHBIX ¢ OyAyIIei npodeccHOHANIBHON NeATeIbHOCTRIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0S1 OTICIbHBIC 3aHATHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPelyCMaTPUBAIOT Nepeady yueOHo! nHpopMay 00ydaonmmcs, HeoOX0AUMO A1 ociexy-
IOIIIETO BBIMOJHEHUS PabOT, CBA3aHHBIX ¢ OyIyIIe mpodecCuoHaIbHON NeITeTbHOCTHIO.

PexoMeHyeMblii 00beM MPAaKTUYECKOM MOATOTOBKY (B MPOIIEHTAX OT KOJMYECTBA YaCOB KOHTAKT-
HOM paOOTHI) ISl TUCIUILIAH, PEATA3YIOIIHNX:

- yauBepcanbHbie KomrereHnn (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHnuu (OITK) ot 15 go 50 %;



- npo¢eccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUINIMHBI

Pasznea 1. ®uznyeckas XuMus
1.1 Beenenune

Bo3nukHOBeHHE (DU3MUYECKOW M KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENbHBIX JUCIHUIUIMH. M.
B. JIoMOHOCOB — OCHOBOIOJIOKHUK (pU3nyeckod XMMHUHU. POJb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHUHU
dbuznveckoil 1 KoyutonaHoU xuMuu. [IpeameT dpuzndeckoi U KOJTTONIHONW XUMUHU. 3HaUueHue (pu3ndeckomn
1 KOJUTOUTHOM XUMHH B OMOJIOTHYECKON U CEIbCKOXO3SIICTBEHHON HayKax.

1.2 ArperaTHble COCTOSIHHMS BellleCTBa

CocrosiHUS BeNIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3Mma. ['a3o000pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TI'a3a, KHHCTHUCCKasd Teopm{ ra30B
PeannHEbIe ra3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHSA

Kraccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTemMa u BHEHIHSsI cpeia. DHeprus. Pabora
U TEIUIoTa Kak cnocoObl mepenaun sHeprun. DyHkims coctosHus. Ilapamerpsl cocrosHus. Peakuuu
oOpazoBanus. TermmoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbIHs. 3aKOH ['ecca U CIeCTBUS U3 HETO.
Bropoe Hauano tepmoanHamMHuKHU. TpeTbe Havano TepMoarHaMukud. CBOOOHAS SHEPTUS M HAIPABJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA U KATAJIN3

CKOpoCTh XUMHYECKHX peakuuil. CpeiHsis M MrHOBEHHas CKOPOCTh XHMHYECKOW pEaKIIHH.
KoHcTaHTa CKOpOCTM XMMHMYECKONM peakiuuu. BiusHMe KOHLIEHTpalMM Ha CKOPOCTh pEaKLuil.
Onpenenenre KOHCTAHT CKOPOCTEN peakuuii. BausHue temnepaTypbl Ha CKOPOCTh PEaKIMK. Y paBHEHHUE
Appenuyca. DHeprus aktuBauuu. Katanusz u ero 3HaueHue B COBPEMEHHON XMMHUYECKON TEXHOJIOTHU U
ouonornueckux mpoueccax. Kiaccupukanus kaTanuTudeckux mporeccoB. GepMeHTaTUBHBIN KaTallu3,
ero OocoOEHHOCTM ¥ 3HaueHHWe B OHOJOrMyeckux rmporeccax. @DOTOXUMUYECKHE PEaKIHH.
DOTOXMMUYECKHE, TEMHOBbIE M paJHallMOHHO-XUMHUYecKHe peakuuu. CKopocTb (POTOXUMHUYECKUX
peakiuii. CHHTE3 OpPraHMYECKOTO BEIIECTBA PACTCHHSIMH TIOJ JCHCTBHEM XJOpoduiia Kak
ceHcuOunm3aropa. 3HadeHHe (orocuHTe3a. XHUMUYECKOE€ paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCTOMYMBOE, XMMHUYECKOE pPABHOBECHE W WM3MEHEHUE TEPMOJUHAMUYECKHX (YHKIUH.
JIlnHaMuYecKuil XapakTep paBHOBeCHs. BiMsHUME BHEIIHUX YCIOBUM Ha paBHOBecue, npuHimmn Jle-
[Marenbe. 3akoH aelcTBYOMMX Macc. KOHCTaHTa XMMUYECKOIO PaBHOBECHS U CBS3b €€ C U3MEHEHHEM
CBOOOTHOM DHEPTHUH.

1.5 PacTBOpBI 3/1EKTPOJTUTOB H HEJIEKTPOJINTOB

PazbaBnennsie pactBOpbl. KosmuraTuBHBIE CBOWMCTBA pacTBOpoB. [lOHMWKEHHME JaBIEHUS
HACBHIIIEHHOTO Mapa pacTBOPUTENIS HAJ pacTBopoM. TemmepaTypa 3aMmep3aHus pa30aBIeHHBIX PaCTBOPOB.
Kpuockomust. 3akonsl Payns. Temneparypa kuneHus paz0aBieHHBIX pPacTBOPOB. D0ymuockonus. Ocmoc.
OcmoTHueckoe naBieHue pa30aBICHHBIX pacTBOpoB. 3akoH Baut I'odda. bruonornueckue mporeccsl u
ocMoc. Bo3HukHOBeHHE MOHOB B pacTBopax. [Ipomecchl conmpBaTauuu (rugpatanuu). Pazsutue teopuu
CHJIBHBIX 3JIEKTPOJIUTOB B pabotax JleGas u Xrokkens. AKTUBHOCTb, KOO((GUIIMEHT aKTUBHOCTH, HOHHAS
cuuia pacTBopa. Pa3BuTue noHATHs KUCIOTHI M ocHOBaHUs. Teopust bpeHcrena, KUCIOTHO-OCHOBHBIE MAPHI.
Cuna xucnot u ocHoBaHuil. KonuuecTBeHHOE OnpenieleHne KUCIOTHOCTH BOJIHBIX pacTBOpoB. IloHsTHE
pH u pK. Pacuer pH xucnbeix u mienodssix pactBopoB. bydepHble cucTeMbl, X COCTaB U MEXaHU3M
neiictBusi. Pacuer pH Oydepubix cuctem. bydepHas eMKocTb, BIMSAHUE HAa Hee Pa3lUYHBIX (PaKTOPOB.
DnekTpuueckas MPOBOJUMOCTb PACTBOPOB 3JIEKTPONUTOB. [IpOBOAHHMKM MEpPBOrO M BTOPOTO PoOAA.
[IpumeHeHne 3akoHa AECHCTBYIOLIMX Macc, K ciaaObIM 3JEKTpoiuTaM. 3aKoH paszbamieHust OcTBajbia.
[TonBu>XHOCTH MOHOB. MeTOAbl U METOAUKH HCCIEAOBAHUS (PU3UKO-XUMUYECKHUX CBOWCTB PacTBOPOB.
OmnpeneneHue CTENEHH M KOHCTAHTHI JUCCOIMALUHU cHaObIX 3ieKTponuToB. KoHmykromerpudeckoe



TUTpoBaHue. IIpumMeHeHue  3JIEKTPUYECKOW  NPOBOAMMOCTH  JUIsL  OIPEACIICHHUsS  BIIAXKHOCTH
CEJIbCKOXO35IMCTBEHHBIX NPOAYKTOB, TMHAMUKHU COJIEBOTO PEXUMa I10YB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOWHOM SNEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTHMble U
HeoOpaTUMbIe 3eMeHTHl. YpaBHeHHe Hepucra. Dnekrpomgusie moreHimansl U DJ[C ranbBaHHYECKUX
ajeMeHTOB. HopmanbHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblid 3JIEKTpOA. DIIEKTPOIbI
WHJVKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTelbHbIE (CpaBHEHUS). MI3MeEpeHne 3JIeKTPOIBUKYIUX CHJL.
[ToTrenunomeTpuyeckoe ornpeaeneHue HOHOB B pactBopax. Juddy3uoHHble MOTEHUUATIbl. MeTob
ycTpaneHus: 1u(@y3uoHHBIX MOTEHIHANOB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbI U LEMH.
OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NOTCHIHUAJI TTOYB; Cr0 H3MCPCHMUC. HOTGHHHOMeTpI/I‘ICCKHﬁ METOL
onpeneneHust pH. CTeKITHHBIN 2JIEKTpO ¢ BogopoaHou pyHkiuei. [loTeHnrmoMeTpudecKkoe TUTPOBAaHUE.
OnpeneneHHe OKHCJINUTCIBbHO-BOCCTAHOBUTCIBHOI'O IIOTCHIIMAJIA B 61/IO.HOI‘I/I‘-I€CKI/IX CUCTEMAX.

Pasznea 2. Kosstonanas xumus
2.1 [loBepXHOCTHBIE ABJIEHUS. ATcCOPOIMS

N3otepmel agcopOrun. Ouszndeckas ¥ XUMUYECKast aacopOrus. AacopOIius Ha TpaHUIIE TBEPI0E
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuns Ha rpaHHIIe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha IOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBuma ®asuca — IleckoBa. OOmenHast ancopOuusi. YpaBHeHue Hukomabckoro.
Ancopbuust Ha TpaHuLe pas3ziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHEHTAIHs MOJIEKYJI B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOJTy4YeHHusI THOPOOHBIX KOJJIOUI0B

OO0mmasi xapakTepucTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaX.
MeTtoapl omyueHust TM0(GOOHBIX KOJIOUIOB € MOMOIIBI0 KOH/ICHCAIIMU, MEXaHUYECKOTO pa3apoOaeHus,
AIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3aUU. MONEKyISIpPHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMIOB. bpoyHOBCckoe aBmkeHHe. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpadUIbTpaIi,
AJICKTPOINAIN3a U AJIeKTpoyibTpaduiabTpanunu. CBeropaccesaue. Dddext Tunnans u ypaBuenue Pames.
MeTo1bl 1 METOIUKH UCCIICIOBAHUS (PHU3UKO-XUMHUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTh. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[Iynema — apau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryisanuu. Koarymsuus v 1a3eTTa-
noteHuai. Teopus Koarysauuu nekTpoautaMu. Kunerrka koarynsiiuu. CtapeHue 30ei U nenTu3aius.
3ammTHOE JEHCTBUE MOJICKYJSIPHBIX aICOPOUPYIONTUX CIIOEB.

2.4 MukporereporeHHble CHCTEMbI
Cycnienzuu. Omynbcuu. Ob6patuMocTs $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux posib B OM0JIOTHYECKUX 00beKTax, movyax. Coro-
cTaBJIeHHE JTMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. DriexkTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTH4ecKkue cBorcTBa pactBopoB BMC. 3apsi wactuiisl. M3osmektpuueckas Touka. MemOpaHHOE paBHO-
Becue. Bsaskocts. OcMmoTndeckoe paBienne. CBeTopaccessHue U NorionieHne cBeta. Habyxanue u pacTBo-
penne BMC. Crenenp HaOyXxaHus 1 CKOpOCTh HaOyxanus. @aktopsl HaOyxaHus. ['enu. Ctyaau. [Tomykor-
JIOUABI. MCTO,Z[BI 1 MCTOANKU UCCIICAOBAaHUA (1)I/I3I/IKO—XI/IMI/I‘-I€CKI/IX CBOIICTB BBICOKOMOJICKYJISIPHBIX COCOU-
HEHUil.



4.2 Conepxanue Jgexuuii

JIeK-
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Kparkoe conepxanue neKkuu

Konuuectso

qacoB

[IpakTuueckas

IIOArOTOBKA

BBenenne. Bo3HukHOBeHUE (PU3NUECKON M KOJUIOMIHOW XUMHH KaK CaMOCTOS-
TENBHBIX TUCHUILIHH. [IpenMer Gu3ndeckol M KOJJIOMIHOW XUMUU. 3HAYCHUE
(bU3MYECKON U KOJUTOMIHOW XUMHUH B OMOJIOTHYECKON U CENTbCKOXO3SIICTBEHHOM
HayKax.

XuMuuyeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas u cratuctuye-
ckast TepMoauHaMuka. CucreMa u BHEITHSS cpefa. DHeprus. Pabora u temmora
Kak crocoObl epenayn sHeprun. OyHkuus coctossHus. [lapameTpbl cOCTOSHHUS.
Peaknun o6pazoBanus. TemmoBor d3PeKT XUMUYECKON peakiuy. DHTATbITHS.
3akoH ['ecca u ciaeCcTBUS U3 HETO.

XuMuYecKkass KHHEeTUKA U KaTaau3. CKopocTh XUMUYECKUX peakuuit. Cpen-
HSIsl ¥ MTHOBEHHASI CKOPOCTh XUMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YeCcKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLMid. BiusHue temiiepaTypbl Ha CKOPOCTb PEAKIUU.
YpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHON XMMHUYECKON TEXHOJIOTUH M OMoJjoruyeckux npoueccax. Kinaccuguka-
1S KaTaTUTUYECKUX mnpoieccoB. epmMeHTaTUBHBIN KaTaiu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX IMpolieccax. XMMHUECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. McTuHHOE, yCTOMYNBOE, XUMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHaAMHUUecKuX (QyHKIMA. JIMHaMu4ecKkuil Xapakrep paBHoBecus. Bims-
HHE BHEUIHUX yCJIOBUM Ha paBHOBecue, mpuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJIUTOB H HEAIEKTPOJIUTOB. Pa3zbaBinennsie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkeHUE JaBieHUs HACBIILEHHOTO Mapa
pacTBOpHUTENA HaJl pacTBOPOM. Temmeparypa 3amep3aHusl pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Payns. Temneparypa kureHus pa3z0aBICHHBIX
pactBopoB. DoOymmockonus. Ocmoc. OcMOTHYECKOE JaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE HOHOB B pactBopax. [Ipouecchl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIILHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkemns. AKTUBHOCTb, KO-
3¢ (HULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JIEKTPONHUTOB. [IpoBOIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JEUCTBYIOUINX MACC, K CIa0bIM 3JIeKTpoauTaM. MeToibl 1 Me-
TOJMKH MCCIIENOBaHUs (PU3MKO-XMMHYECKUX CBOMCTB PACTBOPOB.

DJIeKTPOXMMHUYECKHE Mpouecchbl. [[BOMHON 3TIEKTPUYECKUM CIION U €0 CTpoe-
Hue. [anpBaHmdeckue smeMeHThl. OOpaThMble W HEOOpaTHMbBIE 3IIEMEHTHI.
VYpaBuenue Hepucra. Dnexktpoanbie noreHuuansl 1 3/]C raibBaHUYECKHUX dJie-
MeHTOB. HopMmanbHblil (cTaHAApTHBIN) MNOTEHIMAl. BoIOpOAHBIN 31EKTPOA.
DJIEKTPO/Ibl MHIMKATOPHBIE (M3MEPUTENIBbHBIE) U BCIIOMOTaTeIbHbIE (CpaBHE-
Hus). M3mepeHne aieKTpoaBWKyIIUX cuil. OnpeseneHne OKUCINTENbHO-BOC-
CTAaHOBUTEJIHHOTO MOTEHIIMAJIa B OMOJIOTHYECKUX CUCTEMAX.

IloBepxHOCTHBIE siBJIeHUA. AncopOuusi. 3oTepmbr ancopOrmn. dusudeckas u
XUMHYecKast acopOonus. AncopOius Ha TpaHuIIe TBEpAOeE TeNo — ra3. Teopwus aj-
copbumu, ypaBHeHue Jlenrmropa u @pelinmxa. AncopOIus Ha TpaHUTIE TBEPIOE
TEJI0 — PacTBOP.

KosutonaHble cucTeMbl 1 METOABI MOJYyUYeHHsI JTHO(POOHBIX KoJLToHI0B. O0-
rast XapaKTepI/ICTI/IKa KOJJIOUOHBIX CUCTEM U UX pOHB 6HOJIOI‘I/I‘IGCKI/IX 06’b€KTaX,




noyBax. MeToapl noiay4deHus JTU0()OOHBIX KOJJIOWAOB € MOMOIIBIO KOHJCHCA-
LMY, MEXaHUYECKOro pa3apoOsieHus, 3JIEKTPUUYECKOro pPACIbUICHUS, YJIbTpa-
3ByKa U NenTu3auuu. MojeKyIspHO-KUHETUUECKHE, ONTHYECKHUE U DJIEKTpUYIE-
CKHe CBOMCTBa JIMO(DOOHBIX KOJIIOWAOB. bpoyHoBckoe nBmkeHue. OcMoTHYe-
ckoe nasineHue. CenumenTtanus. Bsaskocts. CBeTopaccesHue. MeToabl U METO-
UKW MCCIEAOBAHUS (DU3UKO-XMMHUYECKHX CBOWCTB KOJUIOMIHBIX CHCTEM.
YceroituuBoCTh U KOATyIAIMA JH0(POOHBIX KOIOUA0B. KuHeTnueckas u ar-
peratuBHas yctoilumBocTh. Koarymsums. JleiictBue snexktponuToB. IlpaBuiio
[Hynbua — 'apau. CoBMeCTHOE EHCTBUE 3JIEKTPOIUTOB NpH Koaryisauuu. Koa-
TyJISILMS ¥ J3eTTa-noTeHuuan. Teopus koaryiasuuu snekrponntamMu. Knaernka
KOAryJsiuu.

Muxporereporeinbie cucreMmbl. CycnieH3uu. Omyiabcuu. O6paTuMocThb (as.
Omyunbratopsl. Ilensl. Aspo3zoinn.

PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHui (pactBopbl BMC). O6mias
XapakTepucTrka pactBopoB BMC u ux ponb B OMOIIOTUYECKUX 00BEKTaX, MMOY-

7. 2 +
Bax. Conocrapiienre TM0POOHBIX KOJUIOUI0B U, pacTBopoB BMC. Dnektpuue-
CKHE, MOJIEKYJISIPHO-KMHETUUECKHE U ONTUYECKHE CBoWcTBa pacTBopoB BMC.
3apsn yactuibl. M303exkTpuyueckas Touka. MeToabsl 1 METOJUMKHU UCCIEA0BAHUS
(U3HKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYJISIPHBIX COCTMHEHUH.
Hroro | 14 | 10%
4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aAHATHI
o 3
= .| SE
Ne . 88| 2¢
HaunmenoBanue 1abopaTopHbBIX 3aHATHIA TS| Eo
= S E B
n/n ErF| 25
g &g
=
1 Broanoe 3anstue. Texnuka 6e3onmacHocTH. Pemenne 3a1ad Ha arperaTHbIE COCTO- ) 4
" | siHMs BelIecTBa.
’ Xumunyeckas TepmoinHaMuka. Onpeenenne TeroBoro 3gpdexra nporecca pac- 4 N
" | TBOpEHUS COJIH.
3 Xumuyeckasi KHHEeTUKa. PDOTOMETPUYECKOE U3YUEHNE KHHETUKA XUMHYECKOM pe- 4 4
| akumm.
4. | Ilomydenne OydhepHBIX paCTBOPOB U M3YUEHUE WX CBOMCTB. 4 +
5 [ToBepxHOCTHEIC siBIeHUs. MccnenoBanue aacopOunn moBEpXHOCTHO-aKTHBHOTO 4 N
" | BemectBa (ITAB) u3 pactBopa Ha TOBEPXHOCTH TBEPJIOTO TEJIA.
6. | Komounnele pactBopsl. IlosydeHne u cBolCTBa KOJUIOMIHBIX PACTBOPOB. 4 +
7 BricokoMonekymsipabie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 4
" | KYJIIpHBIX COCAMHEHUN.
Hroro | 28 | 30%
4.4 Conep:kanue NPaKTHYECKHUX 3aHATHH
[IpakTudeckue 3aHATHS HE IPETYCMOTPEHBI YUECOHBIM TUIAHOM.
4.5 Buabl u comepkaHue CaMOCTOSATEbHOMH PadoThI 00yYAKOIIHXCS
4.5.1 Bwuasl caMOCTOSTETHHON pabOTHl 00YUaIOIIUXCS
Bunbl caMmocTosTenbHON pabOThl 00YYaIOIIIXCs KonuuecTBo yacos
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSM H K 3alTUTE JJA0OPATOPHBIX paboT 28




CaMoCTOSTEIIBHOS N3YUYCHUC OTHCJIBHBIX TCM U BOIIPOCOB

28

[ToaroToBka K MPOMEXYTOYHOM aTTECTALUKI

10

Hroro

66

4.5.2 ConepxkaHue CaMOCTOSATEILHON PabOThI 00yUYarOIIUXCS

HaumenoBanue TeM 1 BOIPOCOB

KonnuectBo
4acoB

Beenenue. M.B. JIoMOHOCOB — OCHOBOIIOJIOKHUK (prznyeckoit xumuu. Posis
OTEUYECTBEHHBIX YUCHBIX B Pa3BUTHH (PU3NUECKON M KOJUIOUTHON XUMHH.

6

ArperaTHble COCTOAHUS BeniecTBa. Kunernueckas Teopus ra3oB. PeaibHbie
ra3bl.

6

XuMu4deckass TepMOJMHAMUKA W TepMOXuMHs. BTopoe Hauano TepmojuHa-
muku. Tperbe Hayano TepMoanHaMuKu. CBOOOIHAS PHEPTHUS U HAIIPaBJICHUE
XUMHYECKHX PEaKIUM.

XuMuyeckasi KHHETUKa U Katainu3. PoroxumMuueckue peakuuu. PoToxumuye-
CKHE, TEMHOBBIC U paHaIllMOHHO-XUMUYECKHE peakiuu. CKopocTh (HOTOXH-
MUYECKHUX peakunii. CHHTE3 OPraHMueCKOro BEIIECTBA PACTCHUSIMU MO JIeH-
cTBUEM Xjopoduiuia Kak ceHcuOunusaropa. 3HadeHue dortocuHte3a. Kon-
CTaHTa XMMHYECKOTO PAaBHOBECHS M CBS3b €€ C U3MEHEHHEM CBOOOHOM dHEP-
THH.

PacTBOpBI 37IEKTPOAUTOB M HEIIEKTPOIUTOB. Pa3BuTHe MOHATHUS KUCIOTHI U
ocHoBaHMs. Teopusi bpencrena, KUCI0THO-OCHOBHBIE Maphl. Cuila KUCIOT U
ocHoBaHui. KonuyecTBeHHOE ompenieeHne KUCIOTHOCTH BOJHBIX pPacTBO-
pos. ITonsitue pH u pK. Pacuer pH kucnbix u menounbix pactBopoB. bydep-
HBIC CUCTEMBI, X COCTAaB U MeXaHu3M JeicTBus. Pacuer pH OydepHbix cu-
cteM. bydepHnas emkocTb, BIusiHUE Ha HEe PA3IUYHBIX (GAKTOPOB. 3aKOH pa3-
OaBnenus OctBanbaa. [TogBMXHOCTH MOHOB. Omnpe/eieHne CTENeHN U KOH-
CTaHTBI AUCCOIMAINH CTIA0bIX AMEKTPONIUTOB. KOHIyKTOMETpHYECKOE TUTPO-
BaHue. [I[puMeHeHne 31eKTpUIecKoi MPOBOAUMOCTH ISl ONIPEICIICHUS BIIaX-
HOCTH CEJIbCKOXO3SIICTBEHHBIX MPOAYKTOB, JUHAMUKH COJEBOTO pPEXHUMaA
MOYB.

DneKTpoxXuMHUecKue nporeccel. [IoTeHnmoMeTpudecKoe onpeneacHne HOHOB
B pacTBopax. luddy3uonnsie norenmamsl. Metoas! yerpanenus 1upGy3uoH-
HBIX NOTEHIUANOB. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC DJIEKTPOABI U LIEIH.
OxucnuTebHO-BOCCTAaHOBUTENBHBIN OTEHIIMAN II0YB; €ro u3Mepenue. [loren-
nuoMeTpudeckuii Mero onpeaeneHus pH. CTeKIIHHBINA 3JEKTPO1 ¢ BOJOPOI-
HOH yHKImeH. [ToTeHIHOMEeTpHUECcKOe TUTPOBAHUE.

[ToBepxHOCcTHBIE siBiIeHHS. OpueHTanus JUGUILHBIX MOJIEKYJ Ha TIOBEPXHO-
cT ajacopbenrta. AncopOrus snekTponutoB. [IpaBuna Pasaca — Ileckosa.
OOmenHas ancopOumsi. YpaBHeHue Hukombckoro. AmcopOrus Ha TrpaHUIE
paszaena pactBop — ra3. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTUB-
Hble BemecTBa. OpUEHTAIMS MOJIEKYJl B TIOBEPXHOCTHOM CJIO€. YpaBHEHHE
I'u66ca.

Konnmounueie cuctemMbl W METOABI MOJY4YEHHUS JTHO(POOHBIX KOJIIOUIOB.
OurcTKka KOJUIOMAHBIX PACTBOPOB METOJAMU JHANN3a, YIbTpaduiIbTpaIiH,
3JIEKTPOAMANIN3A U ANeKTpoyibTpaduiabTpanun. Iddext Tunnans u ypaBHe-
Hue Panes.

YcerounBOCTh W Koaryssmust Tuo¢GoOHbIX KoyutonaoB. CTapeHue 30jei u
nenTu3amus. 3almTHOe IeHCTBUE MOJIEKYJISIPHBIX aICOPOUPYIONIUX CIOEB.

10.

Mukporereporennsie cucrembl. CycneHnzuu. Omyabcun. O0paTuMocTts (as.
Omynbraropsl. [lensl. Aspo3onu.

10



PacTBOpHBI BBICOKOMOJIEKYJIIPHBIX coeuHeHui (pactBopsl BMC). Membpan-
11, | Hoe paBHOBecHe. Bsizkoctb. OcmoTnueckoe naBnenue. CBeTopaccesHue u 6
" | mornomenue ceera. Habyxanue u pacrsopenue BMC. Crenens HaOyxaHus U
ckopocTh Habyxanusi. @akTopsl HaOyxaHus. ['enu. Ctyaau. [lomykomionasl.
HTroro 66

S  Y4eOHO-MeTOAMUYECKOE 0OecIedeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 JUCIUILINHE

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

1. Xumus Gusnueckas ¥ KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTOl. peKOMEHIAIMH K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUILINHE [1y1s OakaiaBpoB, oOydarommxcs mo HanpaiaeHusM: 35.03.03 Arpoxu-
Mus U arpornouBoBeaeHue, 35.03.04 Arponomusi, 35.03.05 CagoBoacto, 35.03.07 TexHomorust mpou3Bo-
CTBa U MepepabOTKH CeNbCKOX03s1icTBeHHON npoaykiuu ] / KOxxuno-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 okanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Jloctyn
u3 cetu Matepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB JJIsl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4alomuXcs 1Mo
JUCIHUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydvarontuxcs Tpedoanusim ®I'OC BO
pa3paboTaH (OH]] OLIEHOYHBIX CPEACTB AJIS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEKY-
TOYHOM arTecTanuu oOydaromuxcs no quciuminHe. GoHJT OLIEHOUHBIX CPECTB MpeacTaieH B [Ipunoxe-
HHUMH.

7 OcHOBHAasl M IONOJHUTEIbHAS Y4eOHasl JIUTEepaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHoOBHas ¥ AOTIOTHUTENbHAS yaeOHas TuTepaTypa umeetcsi B Hayunoit OnOimoTeke 1 dJIeKTPOHHON
uHpopmannoHHo-o0pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY.

OcHoBHAA:

1. Hurmarymmun, H. I'. ®usnueckas u koysouaHas XxuMus : yueoHoe nocodue / H. I'. Hurmatysmus.
— 2-e u3A., uctp. u aomn. — Cankrt-IlerepOypr : Jlans, 2022. — 288 ¢. — ISBN 978-5-8114-1983-
8. — Texkcr: onexTpoHHbIH / Jlanp : 3JeKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.Janbook.com/book/212168

2. Kywmbiko, P. M. ®usudeckas U KOJJIOWAHAsA XUMHUA : yueOHoe ocobue amst By3oB / P. M. KymsbI-
koB, A. b. UttueB. — 3-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Tekcr : sanekTpoHHbIH // Jlanb : anekTpoHHO-OuOMMoTeynas cuctema. — URL:
https://e.Janbook.com/book/215750

3. Sxymnos, T. P. ®usnueckas u KoyonHast XuMus : yaeOHuK ais By3oB / T. P. SIkynos, ®@. ®. 3un-
HatoB, . H. 3aitnamesa. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-7423-
3.— Tekcr: osnektpoHHb / Jlaup : 531ekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.Jlanbook.com/book/176871

4. Hurmarymmus, H. I'. Ilpaktukym no ¢usndeckoit u xomutonnnoi xumuu / H. I'. Hurmatymnnus, E.
C. I'anueBa. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : aneKkTpoHHbI // Jlanb : 31ekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

5. Koros, B. B. Kypc neknuii mo ¢puznyeckoil ¥ KOJUTOUIHON XHUMHH JIJIsl HAlIPABJICHUS TOATOTOBKU
6axanaBpoB: 35.03.03 — «Arpoxumus 1 arponoyBoBeicHue» : yueOHoe nocodue / B. B. Kotos, O.
B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c. — Tekcr : anekTponHsii // JlaHb : 3nek-
TpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/178971
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6. TumoBsie pacyeTsl Mo PU3NYECKON U KOJUIOMAHON XUMUH : yueOHoe mocodue / A. H. Bacrokosa,
O. I1. 3agaunna, H. B. Haconoga, JI. U. [Tepenénkuna. — Cankrt-IlerepOypr : Jlanp, 2022. — 144
c. — ISBN 978-5-8114-1605-9. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OUOINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/211541

JlonmosHUTEBHAS:

1. AngpromkoBa O. B. Xumusa. N30pannbie pasnensl o0mer (uU3NYeCKOW W KOJUIOMAHOW XUMHUHU
[DnexTponnsiit pecype] / O.B. Anapromkosa; T.W. Boctpukosa; A.B. IlIBsipesa; E.1O. [lonoga -
Hosocubupck: HI'TY, 2011 - 160 c. - Jloctyn k moiaHOMY TEeKCTy ¢ caiita DbC YHuBepcuTeTcKas
oubnmoTeka online: http://biblioclub.ru/index.php?page=book&id=228572

2. MapunkuHa, I'. A. ®usndeckas u KoutonHast Xumus : yueOnoe nocodue / I'. A. Mapunkuna, H.
I1. TTonsikosa, FO. . KoBans. — HoBocubupck : HI'AY, 2009. — 151 c. — Tekcer : aneKkTpoHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/4568

3. ®wusnueckas u komwtouaHas xumus. [Ipaktukym : yaueonoe mocodue / I1. M. Kpyrnsakos, A. B. Hy-
mraesa, H. I'. Bunkosa, H. B. Komesa. — Cankr-IlerepOypr : JIans, 2022. — 208 ¢. — ISBN 978-
5-8114-1376-8. — Tekcr : anekTpoHHbIH // Jlanb : anekTpoHHO-O0nbOMMoTeunast cuctema. — URL:
https://e.lanbook.com/book/211136

4. boupapesa, JI. I1. ®uzuveckas U KOJUTOUAHAS XUMHUsI: TEOPHUS M MPAKTHKA : ydeOHOe Tocodue : /
JI. TI. bonnapesa, T. B. MactiokoBa ; Hay4. pen. T. A. Kyumenko. — Boponex : Boponexckuii roc-
YAApCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2019. — 289 c¢. — Pexxum nocrymna: o noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, .M. Kommonanas xumus [IaeKTpoHHBINA pecypc]: yueobnoe nmocodue / M.U. Kykymi-
kuHa, A.}O. Mutpodanos. - Kemeposo : KemepoBckuii rocynapctBeHHblit yausepcuret, 2010. 216
c. — Pexxum nmoctyma: http://biblioclub.ru/index.php?page=book&id=232755

8 Pecypchbl HHPOPMALMOHHO-TETIEKOMMYHUKAIITMOHHOM ceTH «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudimorexka ONLINE http://biblioclub.ru

Hayunast snektponnas 6uoimoreka «eLibrary» http://elibrary.ru/

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHOo-MeToaNYecKue pa3paboTku umeroTes B Hayunoit Oubamnorexe u 3JIeKTpOHHON HHGOP-
MalroHHo-o0pazoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIM pecypc] : METO. yKa3aHUs K BBIIIOJIHEHUIO
abopaTOPHBIX padoT [y GakamaBpoB, oOydaronuxcs mo HamnpasieHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaeHue", 35.03.04 "Arponomus", 35.03.05 "CanoBoactso"”, 35.03.07 "TexHonorust mnpou3BOACTBa
cenbcKoxo3siicTBeHHOU npoaykuuu''| / FOxHo-Ypanbckuilt 'AY, UHCTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2016. - 85 c. : wi., Tadn. - C mpui. - bubnuorp.: ¢. 83
(10 Ha3B.). - loctyn u3 mokansHO# ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctym u3
cetu UnTepnet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢puzndeckast ¥ KOJUIOUHAs [ DIEKTPOHHBINA pecypc] : METO/I. yKa3aHHUs 10 PEIICHHUIO 3a-
nad [y OakamaBpoB, oOydarommxcs 1mo HampaeieHusM: 35.03.03 "Arpoxumus U arponodBoBecHHE",
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -

Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 ¢ - Jloctyn U3 JIOKQIbHOW 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] : MEeTOl. peKOMEHIalluu K CaMOCTO-

SATEILHON paboTe MO MUCIUIUTHHE [ /17151 6akanaBpoB, oOyJaronuxcs 1mo HarnpasieHusm: 35.03.03 "Arpoxu-
Mmus u arporiouBoBeaenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoacto”, 35.03.07 "Texnonorus mnpo-
M3BOJICTBA CEIbCKOX03AMUCTBEHHON npoaykuuu'| / KOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoJIOTUH ;
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coct. A. A. Kanranos. - Muacckoe: KOxno-Ypanbsckuiit [AY, 2016. - 28 c. : ui., Tadn. - bubnuorp.: c. 28
(10 Ha3B.). - loctyn u3 mokansHO# ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Joctym u3
cetu UnTepHer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJUIOUHAS XUMHUS [ DIEKTPOHHBINA pecypc] : METO. YKa3aHUs M0 UCIOJIb30BAHUIO Jia-
6opaTopHOTro 000PYAOBAHUS [/171s CTYACHTOB arpoHOMUYecKoro (akynprera Hanpasienuit: 35.03.03 - Ar-
poxumus U arpornouyBoBeaeHue, 35.03.04 - Arponomust, 35.03.05 - Cagooactro, 35.03.07 - TexHomorus
IIPOU3BOJICTBA CENIBCKOX03siicTBeHHOM npoaykuuu] / FOxxno-Ypanbckuii 'AY, MHCTUTYT arpo3KkoJioruy ;
coct. A. A. Kairranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tadma. - bubnuorp.: c. 17
(6 Ha3B.). - Jloctym u3 noKambHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Jloctyn u3
cetu UnTepHer: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemenHble HH(OPMAIMOHHBbIE TEXHOJIOTHUH, HCII0JIb3yeMble IPH OCYIIeCTBJIEHHH 00pa-
30BaTEJIbHOIO NpoIecca Mo JMCUUILINHE, BKJIKYAs epeYyeHb NPOrPpaMMHOro odecrnev4eHns u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTAaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmornHo-cripaBouHas cucrema ['OCTog) http:/www.cntd.ru/;

[lepeyeHp NMIIEH3MOHHOTO MPOrPAMMHOTO obOecrieueHusl. PEeKBU3UTHI MOATBEPKIAIOIIEIO JTOKY-
MEHTa:

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

2. Oducnsriii naketr npunoxennit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunieH3uoHHbIH
noroop Ne 11353/409/44 ot 25.12.2018 r.

3. AatuBupyc Kaspersky Endpoint Security mis 6usneca, JInieHznonusiin 1oroBop Ne 44/44/3A/23
ot 05.10.2023 r.

11 MarepunanbHO-TeXxHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICeHHS 00pPa30BaTEILHOIO
npouecca no JUCUMIIHHE

Y4eOHble ayIUTOPHUN /AJIsl TPOBEAEHNUS 3aHATHI, MPEAYCMOTPEHHBIX IPOrPaMMOii, OCHAIIIEH-
Hble 000py/10BaHMEM U TEXHMYECKMMHM CpecTBaMU 00y4eHHs

1. qu6Ha;1 ayJuTopud I IpOBCACHUSA 3aHATHHI JICKOUMOHHOI'O TUIIa, OCHAIlICHHAas MYJIBTI/IMC,Z[I/II\/'I-
HBIM 000pyI0BaHHEM (KOMITBIOTEDP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHI CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pabOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYLIETO KOHTPOJIS U TIPO-
MEXYTOUYHOU aTTecTau — JadbopaTopus XuMuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATENbHOI PadoThI 00y4aKOIIMXCS
1. IToMemenus st cCaMOCTOSATEIBLHON paboThl oOydaronuxcs — ayautopus Ne 111a, ocHameHHbIe
KOMITHIOTEPHOM TEXHUKOM C MOAKIIOUEHHEM K ceTn «HTepHeT.

IlepeyeHb 000pyI0BAHMS U TEXHUYECKHX CPEICTB 00yUEeHU:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmunsabnii mkadg CHOJI 58/350.
BreitsoxHOM mIKad.

Tepmocrtar TC-1/20 cyXxOBO3yIIHBIH.
DneKkTpuyecKkas MinTKa.

bans naboparopnas [19-4300.

WO TAN AL =
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KoMniereHnium u MX MHAUKATOPBI, (hopMHUpPYyeMBbIe B IPoLecce OCBOCHUS IMCUMILINHBI
OIIK-1. CiocobeH pemiaTh THIIOBBIE 3a/1a4 MPOPECCHOHATBHON ASSITETFHOCTA HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEH-
HBIX HaYK C IPUMEHEHHEeM HH(OPMalMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

HBIX TUCIUIUINH JISl pele-
HUS CTaHJAPTHBIX 33734 B
00J1aCTH arpOHOMUH C TIPH-
MEHEHHeM  HH(popMaIu-
OHHO-KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTUI

quciae mpolecchl o0pa3oBa-
HUSI PaCTBOPOB, UX CBOMCTBA U
0COOEHHOCTH IPOTEKAIOIIUX B
HUX PpEAKIHI; TOBEPXHOCT-
HBIE SBJICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBHS
CyHmICCTBOBAHUA OUCICPCHBIX
cucteM U (aKTOPOB, BIIUSIO-
mux Ha yCTOfI‘-IHBOCTB TaKHuX
cuctem — (b1.0.40-3.1)

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

- (b1.0.40-Y.1)

JIOBAaHUHU IIOYB U CEIBCKO-
XO3SIICTBEHHON  MPOIYK-
nun — (b1.0.40-H.1)

Kon n HaumMeHOBaHHE dopmupyembie 3YH
HaumenoBanue
WHAWKATOpa JOCTUKCHUS
OIICHOYHBIX CPEJICTB
KOMIICTCHILIUH 3HAHUS yMEHUs HaBBLIKHA
OO0yuarommiicst noipkeH | OOygarontuiics noipkeH | OOyvaronuiicss  JoybKeH | Tekymas aTTecTaIus:
3HATh: YMETh: BJIAJICTh: - OTYeT MO J1TabopaTopHOU
W1 OCHOBHBIE 3aKOHEI €CTECTBEH- | MCIIONBL30BATh  OCHOBHBIE | HAaBBIKAMH pabore;
-lomnx-1
HOHAYYHBIX JUCIUIUIMH, SIB- | 3aKOHBI M TIOHATHS €CTe- | MPOBEACHUS (PU3UKO-XU- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHUM W TPOILIECCOB, B TOM | CTBEHHOHAYYHBIX  JUCIH- | MUYECKUX METOJIOB UCCIIE- | - YCTHBIM OTBET.
KOHBl ~ €CTECTBEHHOHAyu-

[IpoMexxyTouHas arrecra-
s
- 3a4€eT C OLICHKOU
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2. Iloka3aTe/iM, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

NI-1onk-1 cionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCUUIIINH JIJIsl pELIeHHs] CTaHIapTHBIX 3ajad B 00J1aCTH arpOHOMUU € TIPUMEHEHUEM
nH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

KaMU MPOBECHHS (U3UKO-XIMH-
YEeCKHMX METOJ0OB HCCIIENOBAHNMI
MOYB M CEIILCKOXO3SHMCTBECHHOMN
TIPOTYKITUH

HABBIKAMU TPOBEICHUS (DU3UKO-XU-
MHUYECKUX METOJIOB HCCIEeA0BaHUN
MOYB U CEBCKOXO03IMCTBEHHOH MPO-
ITyKIIAA

BEACHUS (PU3HKO-XUMHUYCCKAX METOIOB
HUCCIIEIOBAaHUN TMOYB M CEIbCKOXO3SIi-
CTBCHHOW IPOIYKINH ¢ HEOOJIBIIUMH 3a-
TPYAHESHUSIMHI

[Tokazarenu Kputepuu u mkana olieHUBaHUS PE3yJIHTATOB 00YUYEHUS 110 JUCITUTIIHE
OLICHHBAaHUA
(Dopmupye- HenocTaTounsrii JloctaTtounbrit Cpennuit Bricokuit
mbie 3YH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
B1.0.40-3.1 OOyuaronuiicss He 3HaeT OcHOB- | OOyuwarommiics cnabo 3HaeT ocHOB- | OOydJarommiics 3HaeT MeToAbl nmpuMeHe- | OOydJaroImuiicss 3HAaeT MpaBWia U Me-
HBIX 3aKOHOB €CTECTBEHHO-Hay4- | HbIE 3aKOHbI €CTCCTBEHHO-HAYyYHBIX | HASI OCHOBHBIX 3aKOHOB €CTECTBEHHO- | TOABI IPUMEHEHHSI OCHOBHBIX 3aKOHOB
HBIX AUCUMIUINH, SIBIICHUH U NIPO- | JMCLMIUINH, SBJIEHUH W MPOLECCOB, | HAYYHBIX JUCLUUIUIMH C HE3HAYHWTENb- | €CTECTBCHHO-HAYUYHBIX IUCLUIUIMH Ha
nieccoB TIPH pelleHnH cTanaapT- | Ha KOTOPBIX OCHOBAHbI NPHMHUMIBL | HbIMH OIMOKAMU M OTACIBHBIMHU HpoOe- | MX IepeceyeHuu ¢ TpebyeMoi crere-
HbIX 3374 B 00JIaCTH arpookoso- | ACHCTBHS  O0BEKTOB  Hpodeccho- | 1amu HBIO MOJIHOTHI ¥ TOYHOCTH
MM, arPOXHMHH W arporoyBoBe- | HABHOM IEATCIbHOCTH
JICHHS
B1.0.40-V.1 OOyuaronuiics He ymeeT ucroyb- | OOygaronuiicss cimabo yMmeeT wuc- O6qua}omm7lc;1 yYMEET OIUCHIBATh ITOHS- O6yqva}om14ﬁc;{ YMEET OIHCHIBATH IO-
30BaTh OCHOBHBIC 3aKOHBI M TTOHSA- | II0JI30BaTh OCHOBHBIEC 3aKOHBI M TIO- | THHHYIO M MaTeMAaTHYECKyI0 KapTHUHY SIB- | HATHHHYIO M MaTeMaTHIECKyIO Kap-
TUSI €CTECTBEHHO-HAYYHBIX JIUC- | HATHS €CTECTBCHHO-HAYUYHBIX JAWC- | JICHWH, BO3HHUKAIOUIMX HA IEPECCYCHUH | THHY SIBJICHMH, BO3SHUKAIOIIUX HA Iie-
LUIUIMH B NPO(EeCCHOHAIBLHOM | UMIUIMH B NMPO(GECCHOHATIBHON Nesl- | eCTEeCTBEHHO-HAYYHbBIX NUCLUILIMH C HE- | PECCUCHUH €CTECTBEHHO-HAY4YHBIX
JIeSITEIIbHOCTH TEJILHOCTH 3HAYUTEIbHBIMU 3aTPyIHEHUSIMU JUCIHATUIAH
B1.0.40- H.1 OOyuaronuiics He BiajieeT HaBbl- | OOyuaromuiicss  cnabo  Buaneer | OOydaromuiicss BiageeT HaBbIKaMu mpo- | OOydwarommiics CBOOOAHO — BiajeeT

HABBIKAMU TPOBEICHUS (PU3UKO-XUMH-
YECKUX METOJIOB UCCIIEOBAHUIN TTOYB U
CENbCKOXO3SIICTBEHHON — MPOAYKIUH
IIPH pemeHNH MPo(eCcCHOHANBHBIX 3a-
nag
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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-
nouBoBeaenue", 35.03.04 "Arponomus"”, 35.03.05 "Canosoacto"”, 35.03.07 "TexHosorus mpou3BoA-
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| : METOA. yKa3aHUs 10 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. @usnyeckas U KOJJIOUAHASA XUMUS [DIEKTPOHHBIN pecypc] : METO/I. yKa3aHHUs M0 MUCIOJIb30BAHUIO
nabopaTopHOro 000pyIOBaHUS [l CTYIEHTOB arpOHOMHYECKOro (akyiabTera Hanpasienui: 35.03.03
- Arpoxumus u arpornouBoBeneHue, 35.03.04 - Arponomust, 35.03.05 - CamoBoactBo, 35.03.07 - TexHo-
JIOTHUS TIPOU3BOACTBA CENbCKOXO03KcTBEHHOM nponykiun] / FOxuno-Ypansckuii I'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: Oxno-Ypansckuii 'AY, 2016. - 18 c. : un., Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyecKue MaTePUAJIbl, ONIpe/eJsoNie MPoueIypbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(hpOPMUPOBAHHOCTH
KOMITeTeHI Uil

B nmanHOM pazzesie METOUYECKUEe MaTepralibl, ONPEAECISIONINE NPOLIeAYPhl OLICHUBAHKS 3HAHHM,
YMEHUH, HABBIKOB H(WJIM) OMBITA JESTEIBHOCTH, 0 TUCHUIUINHE «XUMUS GU3HUECKas U KOJUTOUIHAS»,
MPUBEACHBI TPUMEHHUTENIBHO K KaXIOMY U3 UCMOJb3YEMbIX BUJIOB TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOYHOH aTTeCTaIluU 00yUYarOIIIXCS.

4.1. OueHo4HbIe cpecTBa s NPOBeleHUsI TEKYIIero KOHTPOJISA yCcIeBaeMOCTH, B TOM
4yucie B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. OnieHuBaHuEe OTYETA T10 JTAOOPATOPHOU paboTe

Otuer no 1abopaTOpHOI paboTe MCIONB3YeTCs AJIs OLEHKH KadyecTBa OCBOCHHUS O0yUYaOITUMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIbHON MPOrPaMMBI 10 OTJEIBHBIM TeMaM JTUCIHUIUIHHBI. Co-
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nep>kanue u Gopma otyera 1o JadOpaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 ®OC). CoxepxaHne 0TYETa M KPUTEPUH OIICHKU oT4eTa (TabJ.) TOBOIATCS
710 CBEJICHHS 00YUaIONINXCsl B Havalle 3aHsATHH.

No Ol1IeHOYHBIE CPEJICTBA
TumnoBbie KOHTPOJILHBIE 3a/1aHUsI U (MJIM) HHBIC MaTepUalIbl, HEOOXO0IU- Kox n HanmeHoBa-
MbI€ JJIs1 OLEHKH 3HAaHUW, YMEHUMN, HABBIKOB U (MJIM) OIBITA JACSITEIbHO- HUE HHAUKATOpa
CTH, XapaKTepHU3yOIux chOPMHUPOBAHHOCTh KOMIIETEHITUH B TpOIlecce KOMIICTCHINHA
OCBOCHMS AUCIUIUIMHBI
1. 1. PaccunraTh 3Ha4eHUs KOHCTAHT CKOPOCTEHN MCCIEAOBAHHON peak- N-1omk-1
LMY TIPH IBYX TeMIepaTypax. Hcnonbs3zyer 0cHOB-
2. BpruucanTh 3Ha4€HMS IEPUOOB MOJYIPEBPALLECHNS BEIIECTBA IPU | HBIE 3aKOHBI €CTe-
JIByX TeMIeparypax. CTBEHHOHAYYHBIX
3. OnpenenuTs BEIUYMHY SHEPTUH AKTUBALIUH PEAKIIVH. JUCLHUIIINH IS pe-
4. llomuunHsiercs u naHHas peakuus npasuity Bant-I'odda (onpene- LHIEHUs  CTaHAapT-
JUTH TEMIIEpaTypHbIN KOG OUIMEHT peakiuu v)? HBIX 3a/1a4 B o0Ja-
5. 3anucarb BeIpaXEHUE 3aKOHA ACHCTBYIOLIMX MacC JJi JAaHHOM peak- | CTU arpOHOMHUHU C
LUH. IIPUMEHEHUEM WH-
dbopMaImoHHO-
KOMMYHHUKaIMOH-
HBIX TEXHOJIOTHI

OTyeT OLEHUBAETCS IO YCMOTPEHUIO IIPETIOJABATENS OLIEHKON «OTIIMYHO», «XOPOILO», «yI0BIIE-
TBOPUTEIBHO», «HEYJAOBJIECTBOPUTEIHHO» UM OLEHKOW «3aUT€HO», «HE 3auTeHO». OIEHKa «3a4TeHO»
cTaBUTCS 0OydaromuMcs, ypoBeHb 3YH KOTOphIX COOTBETCTBYET KpUTEPHSIM, YCTAHOBIEHHBIM AJIS TO-
JIOKUTENBHBIX OLIEHOK («OTIUYHO», «XOPOIIO», «YIOBICTBOPUTEIHHO»). OleHKa 00bsaBiIseTCs 00y4a-
IOILIEMYCSl HEITOCPEACTBEHHO MOCIIE CAAYN OTYETA.

HIkana Kputepuu ounenuBanus
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YMEHHE BBICKa3bIBaTh M1 00OCHOBATh CBOM CYKJICHUS NIPHU OTBETE Ha KOH-
TPOJILHBIE BOIPOCHI;
(OTIIMYHO)
- YMEHHE OMUCHIBATh (PU3UKO-XUMUYECKUE 3aKOHBI, SIBJICHUS U POIIECCHI;
- YMEHHE MPOBOJIUTH U OLIEHUBATh PE3yIbTAThl H3MEPEHUIA;
- CITOCOOHOCTH PelIaTh 3aa4u.
- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOHOE BIIaJIEHUE TEPMUHOJIOTHEN;
Onenka 4 - 0CO3HAHHOE NMPUMEHEHUE TEOPETUYECKUX 3HAHUN JJIs1 ONUCaHUs (PU3UKO-
(xoporio) XUMHYECKHUX 3aKOHOB, SIBICHHUI 1 MIPOLIECCOB, PEIICHUSI KOHKPETHBIX 3a]1a4,
MPOBEACHUS U OIICHUBAHUS PE3YyJbTAaTOB M3MEPEHUM, HO COJEpXKaHUE U
dhopma 0TBETa UMEIOT OT/IEIbHBIC HETOYHOCTH.
- U3JI0’)KEHHE MaTepuasa HeMoJHO, HETOCIEI0BaTEIbHO,
- HETOYHOCTH B OMPE/ICIICHUN TTOHATUH, B TIPUMEHEHUHU 3HAHUU JUTsI OTTHCa-
Oneika 3 HUs GUBUKO-XUMUYECKUX 3aKOHOB, SIBJICHHI U TMPOIIECCOB, peH_IeHI/IjI KOH-
KpPETHBIX 3a7a4, TPOBEACHUS U OLICHUBAHUS PE3YIHTATOB H3MEPEHUH,
(YIIOBJIETBOPUTENBHHO) S
- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,
- 00HapYKUBAETCS HEAOCTATOYHO TIIYOOKOE TOHUMAaHNE U3YYCHHOTO MaTe-
puaia.
- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUCCKUX 3HAHUI; JOYIIICHBI OTNOKH B
Onenka 2 OTIpeIeTICHUN TIOHATUN W OMHCAHUH (PU3UKO-XMMHUUYECKHX 3aKOHOB, SIBJIC-
(HEYTOBJIETBOPUTENILHO) | HMM M TIPOIIECCOB, MCKAXKEH MX CMBICH, HE PEIICHBI 3a7[a4H, HE TTPABUIIHLHO
OLICHUBAIOTCS PE3YyJIbTaThl U3MEPEHUI;
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- HEe3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIiOKY B U3JI0KEHUH.

HIxana

Kputepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3JIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKA3bIBaTh 1 00OCHOBATH CBOM CYKACHHUS IIPU OTBETE HA KOH-
TPOJBHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NKO-XUMHUYECKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;
- YMEHHE MPOBOJUTH M OIIEHUBATH PE3yIbTAThl H3MEPEHUI;

- COCOOHOCTH pemiaTh PU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAaeTCsl HaJH-
9re MaJIO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPHITHE
coJiepy)KaHue BONPOCA HITM MOTPEITHOCTh HEMPUHIMITHATBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TCOPETUUCCKUX 3HAHUM; JOMYIICHBI OINOKH
B OTIPEICTICHUH MOHATHIA U OMTUCAHUH (PU3HKO-XUMUIECKUX 3aKOHOB, SIBJIC-
HUW U MPOIECCOB, NCKAKEH UX CMBICT, HE PEIIICHBI 3a/1auH, HE MPABUIILHO
OLICHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- HE3HaHWE OCHOBHOTO MaTrepHaia y4eOHOH MporpamMMbl, JOIMYCKArOTCS

rpyObie ouiOKY B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00ydJaloIMMCsi OCHOBHOM mpodec-

CHUOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTACIBHBIM T€MaM WJIU pa3fesiaM IUCHUIUIMHBL. Tect
MPENICTaBIseT COO0N KOMIUIEKC CTaHApPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINIA YIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUM 1 yMeHul ooyyaromuxcsi. O0yyaronmcs BbIIAIOTCS TECTOBBIE 3aaHUsI ¢ POPMYJITHU-
POBKO# BOITPOCOB U MPEI0KEHUEM BBIOPATh OJMH MTPABWIBHBIN OTBET M3 HECKOJIBKHX BAPHAHTOB OTBE-

TOB.
No O1LleHOYHBIE CPENCTBA
TumnoBbie KOHTPOJBHBIC 3aaHUs U (WJIM) UHBIE MaTepUalIbl, HEOOXO - Kon n nanmenosa-
MbI€ JJIs1 OLIEHKH 3HAHUW, YMEHUH, HABBIKOB U (MJIM) OMBITA JESATEIbHO- HUC WHAUKATOpa
CTH, XapaKTepU3yIIHX cHOPMUPOBAHHOCTh KOMIIETEHITUN B MPOIIECCE KOMIICTCHIIMU
OCBOCHHS JUCITATIINHEI
1. | 3anmanme 1 NJI-1onk-1 Ucnons-

Kaxk nsmenurcs ckopoctb peakuuu 2NO + O — 2NO», eciu 00beM pe-
aKLMOHHOI'O COCYZa YBEIUUYUTH B 2 pa3a:

1) ymensmutes B 4 pasza

2) yMeHbLIUTCS B 8 pa3

3) Bo3pacrtert B 4 paza

4) Bo3pacrer B 8 pa3

3ananue 2

YeM 00BsCHSETCS MOBBIIIEHUE CKOPOCTU PEAKIIUU [IPHU BBEICHUH B CH-
CTeMy KaTajiu3aTopa:

1) yMEHBIIEHHEM YHEPTUU aKTUBALIMU

2) yBEIMYEHUEM CPEHEN KMHETUYECKOW SHEPTUU MOJIEKYJI

3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUM

4) pocTOM UHuCIIa aKTUBHBIX MOJIEKYJI

3aganue 3

Kakue U3 nepeuncieHHbIX BO3AECHCTBUN NPUBENYT K U3MEHEHHUIO KOH-
CTaHTBI CKOPOCTH PEaKIUU:

1) u3MeHeHHe JaBICHUS

3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
Hay4HbIX  JUCLU-
IUIMH JJISI PELIEHUS
CTaHJApTHBIX 3a]a4
B 00JIacTH arpoHo-
MHUHU C IPIMEHEHUEM
MH(pOpPMAIIOHHO-
KOMMYHHUKALMOHHBIX
TEXHOJIOTUI
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2) U3MEHEHUE TeMIEepaTypbl

3) u3MeHeHne o0beMa peaKIMOHHOTO COCy1a

4) U3MEHEHNE KOHIICHTPALIMU PEarupyronux BEIeCTB

3aganue 4

Kaxoe BnusiHue oka3bIBaeT MnepeMeliiBaHue Ha CKOPOCTh MPOTEKaHUs
FETEPOreHHON XMMUYECKOW pEAKLIUH:

1) BO Bcex Cilydasix YBEJIMYMBAET CKOPOCTh PEaKIIMU

2) B HEKOTOPBIX CIIydasiX YBEIUYHUBAET CKOPOCTh PEAKIIMH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEeHbIIAET CKOPOCTh PEAKIIUH

3ajanue 5

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

1) yBennM4eHUuEM CpeIHeN KUHETUYECKOW SHEPTUHA MOJIEKYT

2) yMEHBILIEHUEM UNCIIa aKTUBHBIX MOJIEKYJI

3) pocTOM Ymcia CTOJIKHOBEHUH

4) yBenuueHreM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

Ipu 20 °C KOHCTAHTa CKOPOCTH HEKOTOPOH peakiuu papHa 107 mun!,
amipu 50 °C - 8:10* mun!. Uemy paBeH TemmepaTypHbIi K0IPDHUINEHT
CKOPOCTHU PEaKIINH:

1)2

2)3

3)4

4) 8

3aganue 7

CKOpOCTh, KaKUX PEAKINIl YBEIIMUYUBAETCS C POCTOM TEMIIEPATyPhI:

1) mro0OBIX

2) NPOTEKAIOIIUX C BbIICIICHUEM SHEPTUU

3) MpOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHUX

3aganue 8

Ecnu koHCcTaHTa ckopocTu ofHo# peakunu (K') OoJbIe KOHCTAHTHI CKO-
poctu BTOpoit peakiuu (k"), To Kakoe COOTHOIICHUE MEXKTy SHEPTUIMU
aKTUBAIIUU 3THX PEAKIIHA MPaBUIBHO:

1) E' >E"

2) E'.<E."

3)Ea=E."

4) Henb3s ONPEEIUTh

3ananue 9

Kaxkue u3 nepedncineHHbIX BO3IEUCTBUI MPUBETYT K U3MEHEHHUIO 3HAUE-
HUS KOHCTAHTHI PAaBHOBECUS] XUMUYECKUX PEaKLIUM:

1) u3MeHeHHe JaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) 3ameHa Karajau3aropa

4) U3MEHEHHUE KOHIIEHTPALINI Pearupyronux BEeecTB

3aganue 10

Ecnu 06beM 3akpbITOr0 peakliMOHHOTO COCyJa, B KOTOPOM YCTaHOBH-
JIOCh pPaBHOBECHE

2502 (1.) + Oz (r.) = 2S03 (T.), yMEHBIIUTH B 2 pasa, TO:

1) ckopocTH npsiMoii M 0OpaTHOM peakiMii OCTaHYTCsl OAMHAKOBBIMU
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2) CKOpPOCTh MPSIMOM PEaKITMU CTaHET B 2 pasza 0oJbIlie CKOPOCTH 00paT-
HOUW peaKkuuu

3) paBHOBECHE CMECTUTCS BIPABO

4) paBHOBECHE CMECTHUTCSI BIIEBO

ITo pe3ynbpraram TecTa 00ydYalOIIEMyCsl BHICTABIISICTCSA OLIEHKA «OTIMYHO», «XOPOILIO», «yIOBIIE-
TBOPUTEIIbHO» UJIN «HEYA0BIETBOPUTEIBHO».

Kpurepun oniennBanus otseTa (Tad1.) JOBOJIATCS 0 CBEACHHUS 00yYaroImuXcs 10 Hadana TECTUPO-
BaHUs. Pe3ynbTaT TecTHpOBaHUs 00BSIBIIAETCS 00yYaIOUIEMYyCsl HEIOCPEICTBEHHO TOCIIE €ro CAauu.

IMiana (% mpagutstx ovaeTon)
OneHka 5 (OTIIMYHO) 80-100
Onenka 4 (xopomio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) menee 50

4.1.3. YCTHBEIN OTBET

Y CTHBIN OTBET MPOBOAMTCS I KOHTPOJISI YCBOCHHSI CTYIEHTOM 00pa30BaTEIbHON MPOTPaMMBI IO
paznenam 1, 2 TMCHUIIIIMHBI, OpraHU3yeTCs Kak yuyeOHoe 3aHsTHE B Bue co0ece0BaHUs penogaBaTens
¢ oOy4JaromuMucs. Bormpock! K 3aHATHIO U310KEHBI B: DU3MUecKas U KOJUIOUTHAS XUMUS [ DMK TPOHHBIH
pecypc] : METolI. yKa3aHHs K BBITIOJIHEHHIO JJAOOPATOPHBIX palboT [ OakanaBpoB, 00yUYaIOMIUXCS TIO
HanpasyieHusM: 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 CETHU:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTu 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.

Hlkana Kpurtepumn oneHuBaHusi
- CTY/ICHT TIOJTHO YCBOWJI YUEOHBIN MaTepHal;
- TPOSIBIIIET HABBIKW aHaHM3a, 0000IIEHHS, KPUTUYECKOTO OCMBICTICHUS U
BOCIPHSTHS UHPOPMALINK;
- MaTepuaj U3JI0KEeH I'PaMOTHO, B ONPEEICHHOMN JTOTHYEeCKON Mociea0Ba-
TEIHHOCTH, TOYHO MCIIOIB3YETCSl TEPMUHOIOTHS;
OreHKa «3a4TeHO» - IOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUECKHE MOJIOKEHUS KOHKPET-
HBIMH NIPUMEPAMU, TIPUMEHSTH UX B HOBOU CUTYaIUH;
- IPOIEMOHCTPUPOBaHAa CHOPMHUPOBAHHOCTh U YCTOMUHMBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;
- MOTYT OBITH TOMYIIEHBI OJIHA-/IBE€ HETOYHOCTH MPHU OCBEIICHUH BTOPOCTE-
MIEHHBIX BOMPOCOB.
- HE PACKPBITO OCHOBHOE COZIEpKaHHE yueOHOro MaTepuaa;
- o0HapyKeHO HE3HAHWE WM HeTIOHUMaHUe O0JbIeH, Wit HanOoliee BaKHOU
YacTH y4eOHOTO Marepuaa;
- TOTMYIICHBI OMIUOKHU B ONPEACTICHUH MOHSATHH, PU UCTIOIH30BAHUH TEPMU-
HOJIOTUH, KOTOpPbIE HE MCIPABJICHBI MOCIIE HECKOIBKUX HABOISIIUX BOMPO-
COB;
- He c(OopMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS,
YMEHHSI ¥ HABBIKU.

O1LieHKa «HE 3aYTCHO»
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /JIsl MPOBEICHUS MPOMEKYTOUHOM
arrecTauMu

4.2.1. 3a4der ¢ OLIEHKON

3ader c OIeHKOU sABseTCS (POPMOM OIIEHKH Ka4eCTBAa OCBOCHHUS 00YyJarolMMCsi OCHOBHOM TIPO-
(beccronanbHON 00pa30BaTENBFHON MPOrpaMMbI IO paszjenaM JucuuIuiuHbL. [lo pe3dynpratam 3adera c
OIICHKOW 00YYaroIIeMyCs BRICTABIIICTCS «OTIUIHO», «XOPOII0», «yIOBICTBOPUTEIIEHO» HITH «HEYIOBJIC-
TBOPUTEIBHO».

3adeT MpOBOAUTCS M0 OKOHYAHUHW YTEHUS JICKITUH 1 BBIMIOJTHEHUS JIA00PAaTOPHBIX (ITPAKTUUECKHX )
3aHATHH. 3a4eT MPUHUMAETCS MPET01aBaTeN MU, IPOBOAUBIINMH J1a0OpaTOpHBIE (TPAKTUYECKHE) 3aHS-
THS, WU YUTAIOIIKMMH JIEKIIMH 10 TaHHOM TUCUMIUIMHE. B ciiyyae OTCyTCTBUSA BEYILETO MPErnoaaBaTest
3a4yeT MPUHUMAETCS TpernoaBaTeieM, Ha3HaYeHHBIM pacropsbKeHHeM 3aBenyroero kadenpoii. C pas-
pelieHns 3aBeyonero kadeapoit Ha 3a4eTe MOXKET MPUCYTCTBOBATH MpenoaBaTenb kadeapbl, IpuBIie-
YEHHBIH /71 IOMOIIM B IPUEME 3aueTa.

[TpucyTcTBHE Ha 3aueTe MpernojaBaTenel ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacopsiKe-
HUS PEKTOpa, MPOPEKTOpa Mo y4yeOHOW M BOCIIUTATENbHON paboTe, TUPEKTOpa MHCTUTYTa HE JOITycKa-
eTCHl.

dopma npoBeneHus 3aueTa (YCTHBIM Ompoc Mo OuieraM, MUCbMEHHas paboTa, TECTUPOBAHUE U
Ip.) onpenemstoTcs Kadheapoi 1 T0BOIATCS A0 CBEACHUS 00yJarolMXcsl B Hauajae ceMecTpa.

Jlna mpoBeneHusl ’K3aMeHa BEAYLIMI MpEenojaBaTellb HaKaHyHE MOJIy4yaeT B JUPEKTOpare 3a-
YETHO-3K3aMEHALIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPAIIAECTCS B JAUPEKTOPAT IMOCIE OKOHYAHUS MEpO-
IIPUATHS B IEHb IPOBEACHMS 3a4€Ta WIH YTPOM CIIEAYIOLIETO JIHS.

Bo Bpems 3auera oOyuaroluecss MOTYT MOJI30BAThCS C pa3pelleHus BEAYLIETo MpernojaBareis
CIPAaBOYHON W HOPMATHUBHOHN TUTEPATYPOU, APYTUMH ITOCOOMSIMH U TEXHUYECKUMHU CPEICTBAMH.

Bpemst moarotoBku oTBETa B YCTHOM (hOpMe MpH cllayue 3adeTa JOJDKHO COCTaBJIATh He MeHee 20
MUHYT (TI0 XKeJlaHUI0 00ydalolIerocss OTBET MOXET ObITh TOCpOuHBIM). Bpems oTtBera - He 6onee 10
MUHYT.

[IpenogaBarento mperoCcTaBIseTCs MPABO 3a/1aBaTh 00YYAIOIIUMCS JOTIOTHUTELHBIE BOIIPOCHI B
paMKax MporpamMmbl TUCLUIUIMHBL.

3HaHUs, YMCHHUSA U HaBBIKU OOYYAIOIIUXCS ONPENENSIOTCS OLEHKAMHU «OTIUYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO», «HEYJOBIETBOPUTEIBHO», KOTOPHIE BBICTABIISIIOTCS B 3a4€THO-IK3aMEHAIIOH-
HYIO BEJOMOCTb U B 3aUETHYIO KHH)KKY 00YyYaroIerocs B IeHb SK3aMeHa.

[IpenonaBareny HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECE-
HUS 3allMCel O pe3yJibTaTax IPOMEXKYTOUHOM aTTeCTallMi B 3a4€THO-3K3aMEHALIMOHHYI0 BEOMOCTb.

Ecnu oOyuaromuiicst sIBUJICS Ha 3a4€T U OTKA3aJICsd OT MPOXOXKACHUS aTTeCTallid B CBSI3U C HE-
MIOATOTOBJIEHHOCTBIO, TO B 3aU€THO-7K3aMEHALIMOHHYIO BEAOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3aU€THO-IK3aMEHALIMOHHOW BETOMOCTH CJIOBAMH «HE SIBUJICSI».

Hapymienne nuciuIuivHbl, CIUChIBaHUE, UCIIONb30BaHUE O0Y4YaIOUIMMUCS Hepa3pelIeHHbIX Tie-
YaTHBIX U PYKOITMCHBIX MaTE€pPUaIoB, MOOMIBHBIX Te€Ie()OHOB, KOMMYHHUKATOPOB, TNIAHIIETHBIX KOMIIbIO-
TEpOB, HOYTOYKOB M APYTUX BUJIOB JTUYHONH KOMMYHUKALIMOHHONW M KOMITBIOTEPHON TEXHUKU BO BpeMs
3ayera 3ampelieHo. B ciyuae HapymieHus 3TOro TpeOoBaHUs MpernoiaBaTesb 00s3aH yAaIUTh 00ydaro-
LIErocs U3 ayJUTOPUH U ITPOCTABUTH EMY B BEJJOMOCTH OLIEHKY «HE 3a4TEHO».

OOyuaronmMces, He CaBIIUM 3a4€T B YCTAHOBJICHHBIE CPOKHU 0 YBAKUTEIHHON MPUYKUHE, UHIH-
BHlyaJIbHbIE CPOKH ITPOBEACHUS 3a4eTa ONpPENENsItoTesa JupekTropoM MHCcTUTyTA.

OOyuaromiyecs, UMEIOIINE aKaJIEMHUUECKYIO 33J0JDKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeeisie-
Mble YHuBepcuteToM. MHbopMaius o TUKBUIAIUU 33JOJKEHHOCTH OTMEYAeTCs B SK3aMEHAIIMOHHOM
JIUCTE.

Jonyckaercs ¢ pa3zpenieHust qupekropa MHCTUTyTa M 10CcpoUYHas claya 3adera ¢ 3aluchio pe-
3yJbTaTOB B AK3aMEHALIMOHHBIN JIUCT.
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WNuBanuapl 1 nuia ¢ orpaHU4eHHBIMA BO3MOXKHOCTSIMU 3/I0POBbSI MOT'YT C/IaBaTh 3a4€Thl B CPOKH,
YCTaHOBJICHHbIE MHIUBUYabHBIM yU€OHBIM TIaHOM. VIHBaIM/IbI U JIMIIAa C OTPAaHUYEHHBIMH BO3MOYKHO-
CTSIMU 3]I0pPOBbsI, UMEIOIIUE HAPYIIEHUS OTMIOPHO-ABUTATEIHLHOTO anapara, J0MyCKaloTCs Ha aTTeCTallu-
OHHBIE UCIIBITAHUS B COITPOBOKIECHUN aCCUCTEHTOB-COMPOBOKIAFOIINX.

[Ipouenypa mpoBeAcHHS MPOMEKYTOYHON aTTECTALUHU I OCOOBIX CIIydaeB U3JiokeHa B «Ilomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAaEMOCTH M MPOMEKYTOUHOU aTTecTanuu oOydaroruxcs mo OITOIT
OakanaBpuaTa, cnenuaiurera u mMaructparypsl» ®I'BOY BO IOxuo-Ypansckuit TAY (FOVpl'AVY-I1-

05-97/04-22 ot 30.08.2022 r.).

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

Ne OneHouHBbIE CpesicTBA Kon u HanmeHoBa-
Tunosble KOHTPOIBHLIE 3aaHus U (WIKM) MHBIE MaTEpUaibl, HeoOxoqu- | HHC HHAHKATOpa
MBIE JUTS OICHKY 3HAHWH, YMEHUI, HABBIKOB U (MJTH) OIbITa S TEILHO- KOMITCTCHINH
CTH, XapaKTEPU3YIOIMX CPOPMUPOBAHHOCTH KOMIIETEHIMI B IIPOLIECCE
OCBOEHHS JUCIUILINHEI
1. 1. Tlpenmer u 3agaun Gpu3HMUECKOM XUMHUH. POJIb OTEUECTBEHHBIX yue- N-1omk-1

Hcnonb3yer 0CHOB-
HbI€ 3aKOHBI €CTe-

HayKax. CTBCHHOHAYYHBIX
2. ArperatHpie COCTOSHMSI BEILECTBA. XapaKTEPUCTHUKA TBEPJOrO W | AMCIUIUIMH IJIS pe-
KUOIKOI'O COCTOAHUA. ITonsgarue o mia3me. 11(505 81 CTaHaapT-

3. 3akoHbI UAcANBHBIX Ta30B. 3akoH boins-Mapuorra, ['eit-JIroccaka,
ABoraapo. MoJeKkynsipHO-KUHETUYECKAst TEOPHS Ta30B.

4. PeanpHble razpl, X OTJIMYHE OT UICAILHBIX. [ a30BbIE CMECH, 3aKOH
JanpToHa.

5. Ilpeamer tepmoanmHaMuku. OCHOBHBIE TEPMOJAMHAMUYECKUE TTOHS-
TUS: TEIIoTa, padoTa, TeNo, CUcTeMa, cpena, (asza, mapaMmerpsl, Mpo-
necc. [lepBoe Hayano TepMOIMHAMUKH.

6. 3axon I'ecca u ciencTBus, BeITEKaromue U3 Hero. [lonsTre sHTAJb-
nuu. Beraucnenue TemioBsix 3G(HEKTOB peakinii mo TerioTaMm 0opaso-
BaHUS U CTOPAHUS BEIIECTB.

7. Bropoil u TpeTHil 3aKOH TepMOJAMHAMUKHU. DHTponus. [loTeHuuman
I'nG6ca u HanpaBIEHHOCTh XUMHUECKUX peakiuii. [Ipumenenune 3ako-
HOB TEPMOJIMHAMUKHU K KUBBIM OpTraHU3MaM.

8. Xwumnueckas kuHeTHKa. CKOpOCTh U KOHCTAHTa CKOPOCTH XMMHUE-
CKOM peakiuu. X 3aBUCUMOCTB OT pa3IHYHbBIX (PaKTOpOB. YpaBHEHHE
AppeHnnyca. DHeprus aktuBanuu. OnpeneneHue YSHEPTuy aKTUBALUH.
9. MonekynspHOCTh U NOPSAAOK PEaKIU. IJIEMEHTAPHbBIEC MPOLECCHI.
Kunernueckue ypaBHeHUs! peakldii IEPBOrO U BTOPOTO MOPSIKOB.

10. Karanu3 u ero 3Hauenre. OCHOBHBIE MPUHIMIIBI KaTanu3a (y4acTue
KaTaau3aTopa B XUMHYECKOW peaklny, CHUKEHUE YHEPTUU aKTHBAILUU
1 n30UpaTeNbHOCTh IEHCTBH). [ OMOTEHHBIN U TeTEPOTCHHBIN KaTaIH3.
DepMeHTAaTUBHBIN KaTanu3, ero 0COOCHHOCTH U 3HaUEHUE B OMOJIOTHYe-
CKHX IpoIieccax.

11. Cnoxuble peakiuu, UX pa3sHOBUAHOCTU. DOTOXMMHUUYECKHE peak-
nud. CUHTE3 OpraHUYEeCKOro BEIIECTBAa PACTEHUSMU TOJ JCHCTBUEM
xjnopoduiuia. 3HaueHne POTOCHHTE3A.

12. Xumuueckoe paBHOBecHe. JIMHAMMUYECKUN XapaKTep paBHOBECHS.
3akoH AeicTByromUX mMacc. KoHCTaHTa XMMUYECKOrO paBHOBECHS, €€
CBsI3b ¢ moTeHIManoM ['n66ca. CMerieHne XUMUYECKOTO PaBHOBECHS,
npunnun Jle-1llarenee.

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

HBIX 3a7ad B oOua-
CTH arpo3KOJIOTUH,
arpOXMMHUU U arpo-
IMOYBOBEICHUS c
NPUMCHCHUEM  WH-
(hopMaImoHHO-KOM-
MYHHUKAITHOHHBIX
TEXHOJIOTUH
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14. KonnuraTuBHbIE CBOMCTBA pacTBOPOB. 3akoHbI Payis. [loHmxkenue
JIaBJICHUS HACBIIIEHHOTO Mapa pacTBOpUTENs Hall pacTBopoM. Kpuocko-
nust. DOyIUIMOCKOIHS.

15. Ocmoc. OcmoTHYecKOe JaBieHUE pa30aBIeHHBIX PACTBOPOB. 3aKOH
BanTt-T'odda. bruonornueckue nmporeccsl u 0cMoc.

16. Teopus ay1eKTpOIUTUYECKON nuccounannn AppeHuyca. PacTBopsl
3JIEKTPOJIIUTOB U He-3JeKTPoauTOB. Ciiabble U CUIIbHBIC AJNEKTPOJIUTHI.
[Ipoueccel conpBaTanuu (rugparannn). CTeneHb U KOHCTaHTa TUCCOLIU-
aIluy, UX 3aBUCUMOCTh OT KOHIICHTPAIIMH U TEMIIEPATYPBI.

17. Teopusi CHIIBHBIX 3JIeKTpoUTOB Jlebast ' XrtoKkens. AKTUBHOCTb,
KO3 QHIIMEHT aKTUBHOCTH, MOHHAS CHJIA PacTBOPA.

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

19. Bona. MonHOe pou3BeAeHNE BOAbI, €TI0 3aBUCUMOCTh OT TEMIIEpa-
Typbl. Bonoponnsiii u rugpokcuinbHblil nokaszarenu (pH u pOH). Konu-
YECTBEHHOE ONpEENICHHE KUCIOTHOCTU BOJIHBIX pacTBOpoB. [loHsTHE
pH u pK. Brruncnenue pH cuiibHBIX M cabbIX KHCIOT, OCHOBAHUI U
TUJIPOJIU3YIOIINXCS COJIEH.

20. BydepHbie CUCTEMBI, UX COCTaB U MEXaHU3M JelicTBus. Pacuer pH
Oydepnbix cucteM. bydepHas eMKOCTh, BIMSHUE Ha HEE Pa3IMYHBIX
dakropoB. buonornyeckoe 3HaueHUE Oy(HEPHBIX CUCTEM.

21. DnekTpudeckasi IpoOBOAMMOCTb PACTBOPOB JIEKTPOJUTOB. [TpoBoa-
HUKH TIEPBOTO U BTOPOTO poja. YJienbHas 3JIEKTpUYecKas MPOBOJIHU-
MOCTb; 3aBUCUMOCTb OT pa30aBieHus. MossipHasi 3JeKTpruecKas Mmpo-
BOJMMOCTh. 3aK0H pa3dasnenus Octanbaa. [101BHKHOCTh HOHOB, CKO-
pocThb ux nBuxkeHus. [IpakTuueckoe npuMeHeHHE MPOBOJUMOCTH.

22. JIBOMHOM 3JEKTPUUYECKUN CIION U €ro CTpOCHHE. DIEKTPOAbI Mep-
BOI'0 U BTOpOro poaa. CTaHIapTHBIN 3JIEKTPOAHBIN TOTEHIIMANI. Y paBHe-
Hue Hepucra. UaaukaTopHbIe, CTAaHAAPTHBIC U JICKTPOABl CPAaBHEHUSI.
[ToreHnnoMeTpUYECKOE ONPEIEICHNE HOHOB B PAaCTBOPaX.

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

24. TToBepXHOCTHBIC SBJICHUs Ha TpaHuUIle pasnena ¢as. Axcopomus u
abcopOuus. [ToBepxHocTHas sHeprus. DOusznyeckas U XUMUYECKas aji-
cop6nus. M3otepmbl aacopOiuu. AacopOrius u ee OMOJIOrHIeCcKOe 3Ha-
YEHUE.

25. AncopOuusi Ha TPaHUIIE «TBEPIOE TEJIO - Ta3». Teopuu ajacopoIum,
ypaBHeHue Jlenrmropa u OpenHmnxa.

26. AncopOuusi Ha TPaHUIIE «TBEPAOE TEJIO — PaCTBOP». MoJieKysipHas
u oOMeHHas agcopOuus. MoruTtel. [IoBepXHOCTHO-aKTUBHEIE U TIOBEPX-
HOCTHO-HEAaKTHBHbIE BellecTBa. [[0OBEpXHOCTHOE HATsSKEHUE M CMauu-
BaHue. Ponb ajcopOiun B mpupojie U TEXHUKE.

27. OO0mras XxapakKTepUCTHKA AUCTIEPCHBIX cucTteM. VX kimaccudukamms
U pacnpoCTpaHEHUE B IPUPOJIE.

28. OO0mras XxapakTepUCTHKA KOJUIOUIHBIX CHCTeM. MeToIbl TTOJTydeHUS
KOJUIOUTHBIX CUCTEM.

29. MunennsipHas TeOpUsi CTPOCHUS KOJJTIOMIHON YaCTHUIIBI.

30. MonexyaspHO-KMHETUYECKHE CBOWCTBA KOJUIOMAHBIX cUCTEM. bpo-
YHOBCKOE JaBWkeHHne. Ocmorndeckoe aaBiaeHue. CequmenTanus. Bsz-
KOCTb.
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31. OuucTKa KOJUIOUIHBIX PACTBOPOB METOAAMH TUATN3a, YIbTpahUIhb-
TpaLUy, ITEKTPOIUATIN3A U AIEKTPOYIbTPpa(UIbTPALIUN.

32. OnTrueckre CBOMCTBA KOJUTOUAHBIX cucteM. CBetopaccesiaue. Dd-
¢dext Tunmans. YIbTpaMUKPOCKONMHMYECKUE U He(EIOMETPHUECKUE UC-
CJIEIOBAHMS.

33. DIeKTpOKMHETHYECKHUE SIBJICHUS KOJUIOMAHBIX cucTeM. J3erra-mo-
TEHLIHAJL.

34. Kunernueckas 1 arperaTuBHas yCTOMUMBOCTD KOJIJIOUIHBIX CUCTEM.
Koarynsuus u dakropsl, ee Bb3pBatonie. [Ipasuna Llynbue-Tapau.
ITopor koarynsuuu. Bzaumnas koaryssinuda. CtapeHue 3051€i U NenTH-
3anus. 3alUTHOE IEHCTBHE MOJIEKYJISIPHBIX aICOPOUPYIOLINX CIIOEB.
35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYJIIPHO-
KMHETUYECKUE U ONTHYECKHE cBolicTBa pacTBopoB BMC. N303nexTpu-
yeckass Touka. Bsskocts. HaGyxanme. BricamuBanme. Koarepsarus.
O6parumocts BMC.

36. O6mas xapaKTepUCTHKa MHUKPOTETEPOTEHHBIX CHUCTEM. A3pPO030JH,
CYCIIEH3HH, SMYJIbCUH, TIEHBI.

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPEICTaBICHbI B TAOIHULIE.

HIkana Kpurtepun oneHuBanus
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE U riryookoe SHAHHUE MPOTPaMMHOTO MaTe-
(oTIHHO) puaa, yCBOCHHE OCHOBHOI M JOMONHUTENLHOH JIMTEPATYPEL, PEKOMEHO-
BaHHOW MPOTrpaMMON AUCIUIUIMHBI, TPABUJIBHOE PEIICHUE 3aJa4H.
MOJIHOE 3HAHHME MPOrPaMMHOT0 MaTepHalia, YCBOCHHE OCHOBHOM JIMTEpa-
Ouenka 4 Typbl, pPEKOMEH/IOBAHHOW B MPOrpaMMe, HATUYHE MajI03HAYUTEIbHBIX OLIU-
(xopor110) OOK B pelIeHUH 3a/1a4M, UJIU HEIOCTATOYHO MOJTHOE PACKPBITUE COJEPIKAHUE
BOIIPOCA.
Onetika 3 3HaHHE OCHOBHOI'O MMPOTrPaMMHOT0 MaTepuajga B MUHUMAIbHOM 00beMe, T0-
IPELIHOCTH HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B pellle-
(YZIOBIETBOPUTEIHHO)
HUU 33a4u.
Ouenka 2 MpoOeIbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOIO MaTepHala, MPUHIIATHATb-
(HEeyIOBJIETBOPUTENILHO) | HbIE OLIMOKH MPU OTBETE HA BOMIPOCHI M B PEIICHUH 33JaUH.

4.2.2. Ox3ameH
DK3aMeH He MPeayCMOTPEeH y4eOHBIM IITaHOM
4.2.3. KypcoBas pabota / KypcoBO# IPOEKT

Kypcoas pabota / KypcoBO# MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JIMCT PETUCTPAIIMU N3MEHEHUI

Home BHECe-
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