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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp o HanpasiieHnro moarotoBku 35.03.04 ArpoHoMuUst JOJKEH OBITH TIOJITOTOBJIEH K pelie-
HHUIO 3a1a4 HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTU CIICAYIOIIUX TUIIOB: HpOI/IBBOI[CTBeHHO—TeXHOHOFH‘-IGCKOﬁ.

Heab (ucHUMIMHBI — ¢HOPMHUPOBATHh y O0YUAIOLIMXCSl 3HAHHS, YMEHUS U HaBBIKM HEOOXOAUMBIE
JUTS TIOCTICMYIONIEH MTOATOTOBKH OaKaniaBpa, CliocOOHOT0 K 3(P(EKTUBHOMY PEIICHUIO TPAKTHUECKUX 3a/1a4
CEIbCKOXO035HCTBEHHOT0 MTPOU3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.
3agaum JUCHMIIMHBI:
— U3YYUTh 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKHX MTPOIECCOB, MPOUCXOISAIINX B IIOYBE M )KUBBIX Op-

ranu3max;

— copMUpPOBaTH OCHOBBI €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS;

— O3HAKOMUTHCS C aNapaTypoi U MeToiaMu (PH3NIECKO-XUMHUECKOTO UCCIICIOBAHMS, UCIIONb3Ye-

MBIX JUUISl aHAJIM3a [TOYB M Ka4eCTBa CEJIbCKOXO35MCTBEHHON TPOIYKLINH;
— OBIIQJICTh METOJIaMU PEIICHUs (PU3UKO-XUMHUSCKUX 3aa4.

1.2.

KommneTreHIIMU M HHAUKATOPBI UX JOCTHKEHU I

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a/1a4d PO(PECCHOHATBHOM eI TENFHOCTH Ha OCHOBE 3HAaHUH OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HaYK C IPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHKa-

OHUOHHBIX TEXHOJIOTHH.

W/I-1omk-1
Hcnonb3yeT oCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAy4YHBIX  JTUCIUIUINH
IJi1 pCHICHUSA  CTaH-
JTApTHBIX 3a/1a4 B 00J1a-
CTH arpOHOMHH C IIPHU-
MEHEHHEM HH(pOpMa-
[IMOHHO-KOMMYHHUKa-
LIUOHHBIX TEXHOJOTUI

CTBEHHOHAYYHBIX JUCIH-
IUIVH, SIBJICHUW W IIPO-
LIECCOB, B TOM YHCJIE TIPO-
1ieccsl 00pa3oBaHus pac-
TBOPOB, HUX CBOICTBa M
0COOCHHOCTH TPOTEKAI0-
IIMX B HUX PEAKIIMii; MOo-
BEPXHOCTHBIE SIBJICHUS U
CBOMCTBA  MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS CY-
IIECTBOBAHUSA JIUCIEpC-
HBIX CHCTEM U (haKTOpOB,
BIIMAIONIMX HAa yCTOHWYH-
BOCTh TaKHX CHUCTEM —

(61.0.39-3.1)

3aKOHBI U TIOHSITUSI €cTe-
CTBEHHOHAYYHBIX JUCIIH-
IUIMH B TIpodeccroHaTh-
HOU JEATEIbHOCTU C TIpH-
MEHEHHeM  HWH(pOpMAIH-
OHHO-KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH, ONPEIEATh
CYILITHOCTb (PM3UKO-XHMH-
YEeCKHX MpOLIECCOB, MpO-
UCXOJAIIMX B IIOYBE U
pacTeHHH; HCIOIb30BaTh
CBOWCTBA XMMUYECKUX BE-
IIECTB B JIAOOpATOpHOU U
IIPOU3BOJCTBEHHOM IIpaK-
tuke — (61.0.39-Y.1)

Kon u nHaumenoBanue ®opmupyembie 3YH
WHANKATOPA JOCTHXKE-

HUS KOMIIETEHIMN 3HAHUSA YMEHUs HaBBIKU
OOyuaromuiics nmomkeH | OOyuaromuiicss  nomkeH | OOydarommiics 1071
3HATh: YMETh: JKEH BJIAJIETh:
OCHOBHBIE 3aKOHBI €CTe- | UCIIOIb30BaTh OCHOBHBIE | HABBIKAMU

nmpoBeAcHUST  (PU3UKO-
XUMHUYCCKUX METOO0B
HUCCIIEIOBAHUN IIOYB U
CEIIbCKOX035MCTBEH-
HOUW NMPOAYKIIUH —
(b1.0.39-H.1)

2 MecTto aucuuniannsl B ctpykrype OIIOIIT

JuctumummHa «XuMus (Gu3udeckas U KOJUTOMIHAS» OTHOCUTCS K 00s3aTeIbHOM YacTH MPOTrPaMMBbI

OakanaBpuaTa.

3

O0béM TUCHUIVIMHBI U BUAbI y4e0OHO#l padoThI

O0BeM THCHUILTHHBI cocTaBisgeT 4 3adeTHbIX eaunuIbl (3ET), 144 akagemMuyeckux Jaca (qajiee ya-
coB). JlucuuiuinHa u3y4yaercs:




— ouHas ¢popma oOyueHHs B 3 cemecTpe.

3.1 Pacnpenenenne oobeMa JUCHUNJIMHBI 10 BUIAM Y4eOHOIl padoThI

Bun yae6HO#M paboThI KonnuecTBo yacos
KonrakTHasi pabora (Bcero), 48
B TOM 4YHcJie MPAKTHYeCKAs MOAr0TOBKA

Jlexmuu (JI) 16
JlaGopatopusle 3ansartus (JI3) 32
[IpakTnueckue 3ansatus (113) -

CamocTosiTe1bHasi padota o0yuawummxces (CP) 69
KourtpoJsb 27
HTtoro 144

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH 10 pa3aejiaM U TeMaM

B TOM YHCJIIC
KOHTaKTHas paboTa =
Ne Bcero a
HaumenoBanue pasaciioB U TEM =
TEMBI 4acoB Cp o
JI JI3 | 113 S
B
1 2 3 4 5 6 7 8
Paznen 1. ®usndeckas Xumus
1.1. | Beengenune 9 1 2 - 6 X
1.2. | ArperatHble COCTOSIHUS BEIIECTBA 9 — — — 9 X
1.3. | Xumuueckas TepMOJAMHAMUKA U TEPMOXUMHUSI 11 1 4 - 6 X
1.4. | XuMnueckas KHHETHKA U KaTau3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB U HEDJIEKTPOJIUTOB 12 2 4 - 6 X
1.6. | DIEKTPOXMMHUYECKHE TTPOLIECCHI 12 2 4 — 6 X
Paznen 2. Komonanas Xxumust
2.1. | IloBepxHOCTHBIE siBJICHUS. AncopOrus 12 2 4 — 6 X
29 Komnnoumaeie cucTeMbl 1 METOBI TTOTYISHUS JTHO- 12 ’ 4 _ 6 «
(OOHBIX KOJUTOH]IOB
3 Y CTONYMBOCTE M KOATYJIAIUS THOPOOHBIX KOJIIO- 10 ’ ’ _ 6 «
UJI0B
2.4. | MukporereporeHHble CUCTEMBI 7 1 - - 6 X
75 PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIMHEHUM 11 1 4 B 6 X
(pactBopsl BMC)
Kontpoinb 27 X X X X 27
Hroro 144 16 32 69 | 27
4 CTpyKTypa u cofep:KaHHe TUCHUIIMHBI, BKJIYaKOIIee NPAKTHYECKYH) MOATOTOBKY

[IpakTHueckas MOArOTOBKA MPU PeaTM3allii yUeOHBIX MPEAMETOB, KypCOB, JUCIUIUTHH (MOIYJIEH)
OpPraHMU3yeTCsl yTeM MPOBEJCHUS MPAKTUYECKUX 3aHSITHHA, TPAKTUKYMOB, JIAOOPATOPHBIX padOT U HHBIX
aHAJIOTUYHBIX BUJIOB YUE€OHOU N1€ATENbHOCTH, IPEIyCMAaTPUBAIOLINX ydacTHe 00yYaloINXCcs B BbIMOJIHE-
HUM OTJIEJBbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX ¢ Oynymieil nmpodeccuoHanbHOM AesITeTbHOCTIO.

[TpakTHyeckasi HOJArOTOBKAa MOXET BKJIIOUaTh B CeOsl OTJENbHbBIE 3aHATHS JIEKIIMOHHOTO TUIIA, KO-
TOpBIE MPeyCMaTPUBAIOT Nepeaady yueOHo! nHpopMay 00yJaronmMces, HeoOXOAMMO A1 ocieny-
IOIIIETO BBIMOJHEHUS PaboT, CBA3aHHBIX ¢ OyayIIeH mpodecCuoHaIbHON NeATeTbHOCTHIO.

PexoMeHyeMblit 00beM MPAKTUUYECKOM MOATOTOBKH (B MPOIIEHTaX OT KOJMYECTBA YaCOB KOHTAKT-
HOM paOOThI) TSl TUCIUILUIAH, PEATA3YIOIIHX

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



- npoeccronansubie KomnereHuuu (I1K) ot 20 o 80%.
4.1 Conep:xkanue TUCHUNIMHBI

Pasznea 1. ®Puznyeckas XuMus
1.1 Beenenune

Bo3HukHOBeHHE (PU3WUYECKOW W KOJJIOMJIHOW XMMHH KaK CaMOCTOSITENIbHBIX JUCIHUIUIMH. M.
B. JIoMOHOCOB — OCHOBOIOJIOKHUK (pU3nyeckod XMMHUHU. POJb OTEUECTBEHHBIX YUEHBIX B Pa3BUTUHU
dbuzmveckoil u KoyutonaHoU xuMuu. [IpeameT dhuzndeckoi u KOJTTOMIHONW XUMUHU. 3HaUeHue (Pu3nyecKoin
Y KOJUTOUTHOM XUMHH B OMOJIOTHYECKON U CEINhCKOXO035HCTBEHHON HAayKaX.

1.2 ArperaTHble COCTOSIHHMS BellleCTBA

CocrosiHUS BelIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3ma. ['a3000pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TIa3a, KHHCTHUCCKasd Teopm{ ra30B
PeannHEblIe ra3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHUMHA

Kraccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTemMa u BHEIIHSs cpefa. JDHeprusi. Pabora
U TEIUIOTa Kak cnocoObl mepenaun sHeprun. DyHkums coctosHus. Ilapamerpsl cocrosHus. Peakuuu
obOpazoBanus. TermoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca U CIeCTBUS U3 HETO.
Bropoe Hauano tepmMonuHamMHuKHU. TpeTbe Havano TepMoarHaMukd. CBOOOHAS YHEPTUS M HAIPABJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA M KATAJIN3

CKOpOCTh XUMHYECKHX peakuuil. CpeaHsis U MIHOBEHHas CKOPOCTh XHMHYECKOW pEaKIIH.
KoHcTaHTa CKOpOCTM XUMHYECKONM peakiuuu. BiusHMe KOHLIEHTpalMM Ha CKOPOCTb pEakKLuil.
Onpenenenre KOHCTAHT CKOPOCTEN peakuuii. BiausHue TemnepaTypbl Ha CKOPOCTh PEAKLMK. Y paBHEHHUE
Appennyca. DHeprus akTuBaluu. Karanus u ero 3HaueHHe B COBPEMEHHOM XMMHYECKON TEXHOJIOTUU U
ouonornueckux mpoueccax. Kmaccupukanus katanuTuyeckux mporeccoB. GepMeHTaTUBHBIN KaTallu3,
ero OocoOEHHOCTM ¥ 3HaueHHWe B OHOJOrMyeckux rmporeccax. @DOTOXUMUYECKHE PEaKIHH.
DOTOXMMHUYECKHE, TEMHOBbIE M paJHallMOHHO-XUMHUYecKHe peakuuu. CKopocTb (POTOXUMUYECKUX
peakimii. CHHTE3 OpPraHMYECKOTO BEIIECTBA pPACTCHUSAMU IO JeicTBUEM XJopoduiuia Kak
ceHcuOunm3aropa. 3HadeHHe (oTocuHTe3a. XHUMHUYECKOEe paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, YCTOWYMBOE, XMMHUYECKOE paBHOBECME M M3MEHEHHE TEPMOAMHAMHUYECKUX (DYHKIIHA.
JIlnHaMu4eckuil XapakTep paBHOBECHs. BiusHue BHEIIHUX YCIOBUM Ha paBHOBecue, npuHimmn Jle-
[Tarenbe. 3akoH AelcTBYrONMX Macc. KOHCTaHTa XMMUYECKOIO PaBHOBECHS U CBSI3b €€ C U3MEHEHHEM
CBOOOTHOM DHEPTHUH.

1.5 PacTBOpBI 3/71EKTPOTUTOB H HEJIEKTPOJINTOB

PazbaBnennsie pactBOpbl. KosmuraTuBHBIE CBOWMCTBA pacTBOpoB. [lOHMWKEHHME JaBICHUS
HACBHIIIEHHOTO Mapa pacTBOPUTENIS HAJ pacTBopoM. TemmepaTypa 3amMep3aHus pa30aBIeHHBIX PacTBOPOB.
Kpuockomnust. 3akonsl Payns. Temneparypa kuneHus paz0aBieHHBIX pacTBOPOB. D0ymrnockonus. Ocmoc.
OcmoTHueckoe naBieHue pa30aBiIeHHBIX pacTBOpoB. 3akoH Baut 'odda. bruonornueckue mporeccsl u
ocMoc. Bo3HukHOBeHHE MOHOB B pacTBopax. [Ipomecchl conmpBaTaumu (rugpatanuu). Pazsutue teopuu
CHJIBHBIX 3JIEKTPOJIUTOB B pabotax [lebas u Xrokkens. AKTUBHOCTb, KOO((GUIIMEHT aKTUBHOCTH, HOHHAS
cuuia pacTBopa. Pa3BuTue noHATHs KUCIOTHI M ocHOBaHUs. Teopust bpeHcrena, KUCIOTHO-OCHOBHBIE MAPHI.
Cuna xucnot u ocHoBaHuil. KonnmuecTBeHHOE OnpesielieHne KUCIOTHOCTH BOJIHBIX pacTBopoB. [loHsTHE
pH u pK. Pacuer pH xucnbix u menoynsix pactBopoB. bydepHble cucTeMbl, HX COCTaB U MEXaHU3M
neiictBusi. Pacuer pH Oydepubix cuctem. bydepHas eMKoCTb, BIMSAHUE HAa Hee Pa3IUYHBIX (PaKTOPOB.
DnexTpuueckas MPOBOJUMOCTb PACTBOPOB 3JIEKTPONUTOB. [IpOBOAHHMKM MEpPBOrO M BTOPOrO PoOAA.
[IpumeHeHne 3akoHa AEHCTBYIOUIMX Macc, K ciaaObIM 3JEKTpoiuTaM. 3aKoH paszbamienHust OcTBajbia.
[TonBu>XHOCTH MOHOB. MeTOAbl U METOAUKH HCCIEAOBAHUA (PU3UKO-XUMUYECKHUX CBOWCTB PacTBOPOB.
OmnpeneneHyue CTENEHW M KOHCTAHTBHI JUCCOIMALUHU CHaObIX 3ieKTponuToB. KoHaykTOoMeTpuyeckoe



TUTpoBaHue. IIpumeHeHue  3JIEKTPUYECKOW  HNPOBOAMMOCTH  JUIs  OIPEACIICHHsS  BIIAXKHOCTH
CEJIbCKOXO35MCTBEHHBIX POAYKTOB, TUHAMHUKHU COJIEBOTO PEXUMa I10YB.

1.6 DnexkTpoXuMHYECKHE NPOLECCHI

JIBOWHOIM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTUMble U
HeoOpaTUMbIe 37MeMeHTHl. YpaBHeHue Hepucra. Dnekrpomgusie moreHimansl U1 DJ[C ranbBaHUYECKUX
aJeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIOpoaHbId  3JIEKTPOA. DIIEKTPOIbI
MHJVKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTeNNbHbIE (CpaBHEHUS). MI3MeEpeHne JIeKTPOIBHKYILUX CHJL.
[TorenunomeTpuyeckoe ornpeaeneHue HOHOB B pactBopax. JuddysuoHHble moTeHUUaIbl. MeTob
ycTpaHeHus: Tu(Py3uOHHBIX MOTEHIHANOB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbI U LEMH.
OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NOTCHIHUAJI TTOYB; Cro0 U3MCPCHHUC. HOTGHHHOMeTpI/I‘ICCKHﬁ METOL
onpeneneHust pH. CTeKITHHBIN 2JIEKTpO ¢ BogopoaHou pyHkiuel. [loTeHnrnoMeTpudecKkoe TUTPOBAHUE.
OnpeneneHHe OKHCJINUTCIBbHO-BOCCTAHOBUTCIBHOI'O ITIOTCHIIMAJIA B 61/IO.HOI‘I/I‘-I€CKI/IX CHUCTEMAX.

Pasznea 2. Kosustonanas xumus
2.1 [loBepXHOCTHBIE SAIBJIEHUS. ATcOpOIMs

N3otepmel ancopOrnn. Ouszndeckas ¥ XUMUYECKas aacopOrus. AacopOIius Ha TpaHUIIE TBEPI0E
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuus Ha TpaHHIIe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha IOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBuma ®asuca — IleckoBa. OOmenHast ancopOuusi. YpaBHeHue Hukomabckoro.
Ancopb6uust Ha TpaHuLe pas3ziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHeHTAIMs MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOTydeHHusI THOPOOHBIX KOJJIOUI0B

OO0mmasi XxapakTepuCTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaXx.
MeTtoasl omy4deHus: TM0()OOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOTO pa3apooieHus,
AIEKTPUUYECKOTO PACIbUICHHUS, YIBTPA3BYKa U MENTU3auU. MONEKYIIpHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTpUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMIOB. bpoyHOBckoe aBmkeHne. OCMOTHYECKOE J1aBlICHUE.
CemumenTtanusi. Bs3kocTh. OYHCTKA KOJJIOMTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaQIbTpaIiy,
AJICKTPOINAIN3a U dJeKTpoynbTpaduibTpanuu. CBeropaccesuue. Db dext Tunnans u ypaBaenue Pames.
MeTobl 1 METOTUKH UCCIICOBaHUS (PHU3UKO-XUMHUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroiiunBocTh. Koarymsiuus. JlelictBue anektponutos. [IpaBuiio
[Iynpuma — Tapau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryianuu. Koarynsius v a3eTTa-
noteHuai. Teopus koaryasuuu nekTpoautaMu. Kunerrka koarynauuu. CtapeHue 30ei U nenTu3aius.
3ammTHOE JEHCTBUE MOJICKYIISIPHBIX aJICOPOUPYIONINX CIIOEB.

2.4 MukporeTreporeHHbie CHCTeMbI
Cycnienzuu. Omynbcuu. OopatuMocTs (a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pacTtBopsl BMC)

O6mas xapakrepuctruka pactBopoB BMC u ux posib B OMoJIOru4eckux o0bekTax, mousax. Cormo-
cTaBJieHHE JTMOPOOHBIX KOJIOUAO0B U pacTBopoB BMC. Drnekrpuueckue, MOJIEKYIIPHO-KUHETUYECKHE U
onTH4eckue cBorcTa pactBopoB BMC. 3apsi wactuiisl. M3o3mektpuueckas Touka. MemOpaHHOE paBHO-
Becue. Bsaszkocts. OcMmoTudeckoe aaBieHne. CBeTopaccessHue U NorionieHne cBeta. Habyxanue u pactBo-
penne BMC. Crenenp HaOyxaHus U CKOpOCTh HaOyxanust. @aktopsl HaObyxanus. ['enu. Ctyaau. [lomykon-
JIOUABI. MCTO,Z[BI 1 MCTOANKHU UCCIICAOBAaHUA q)HSI/IKO—XI/IMI/I‘-IGCKI/IX CBOIICTB BBICOKOMOJICKYJIAPHBIX COCOU-
HEHUil.



4.2 Conepxanue JeKnui

JIeK-
187044

Kparkoe coneprxanue neKkuu

Komnunuectso

4acoB

IIpakTrueckas

IIOArOTOBKa

BBenenne. Bo3HukHOBeHUE (PU3NUECKON M KOJUIOMIHOW XUMHU KaK CaMOCTOS-
TEeNBHBIX TUuCHUILIUH. [IpenMer Gu3ndeckoi U KOJJTOMIHOW XUMUHU. 3HAYCHUE
(bU3MYECKON U KOJUTOUIHOW XUMHUH B OMOJIOTHYECKON U CENTbCKOXO03SIICTBEHHOM
HayKax.

XuMuuyeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas u cratuctuye-
ckas TepMoauHaMuka. CucreMa u BHEITHSS cpefa. DHeprus. Pabora u temmora
Kak crocoObl epenayn sueprun. OyHkuus coctossHus. [lapameTpbl cCOCTOSHHUS.
Peaknun oOpazoBanus. TermoBor 3PeKT XUMUYECKON peakiuu. DHTATbITHS.
3akoH ['ecca u cinecTBUs U3 HETO.

XuMuYecKkass KHHEeTUKA U KaTaau3. CKopocTh XUMUYECKuX peakuuit. Cpen-
HSIsl U MTHOBEHHAsI CKOPOCTh XMMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YecKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLuid. BnusHue temiiepaTypsl Ha CKOPOCTb PEaKIUU.
YpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHON XMMHUYECKON TEXHOJIOTUH U OMOJornyeckux npoueccax. Kinaccuguka-
1S KaTaTUTUYeCKUX mpoieccoB. DepmMeHTaTUBHBIN KaTaiu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX IMpolieccax. XUMHUECKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. McTuHHOE, yCTOMYNBOE, XMMUYECKOE PABHOBECHE U U3BMEHEHUE
TepMoanHAMHUUecKuX (QyHKIMH. JIMHaMu4ecKkuil XapakTep paBHOBecus. Bims-
HHE BHEUIHUX YCJIOBUM Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB. Pa3z6asnennasie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkKEeHUE JaBieHUs HACBIILEHHOTO Mapa
pacTBOpHUTENS HAJl pacTBOPOM. Temmeparypa 3amep3aHus pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Paynsa. Temneparypa kumeHust pa3OaBiICHHBIX
pactBopoB. DoOymmockonusa. Ocmoc. OcMOTHYECKOE JaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonormueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE HOHOB B pactBopax. [Ipoueccsl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIIBHBIX AJIEKTPOIUTOB B paboTax Jlebas  Xrokkens. AKTHBHOCTb, KO-
3¢ (HULKMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JIEKTPOIUTOB. [IpoBOIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JEUCTBYIOUINX MAcCC, K CIa0bIM 3JIeKTpoauTaMm. MeToibl 1 Me-
TOJMKH MCCIEN0BaHUs (PU3UKO-XMMHYECKUX CBOMCTB PACTBOPOB.

DJIeKTPOXMMHUYECKHUE Mpouecchbl. [[BOMHON 3TIEKTPUUYECKUN CIION U €0 CTpOe-
Hue. [anpBaHWdYeckue seMeHThl. OOpaTuMble W HEOOpaTHMbIE 3JIEMEHTHI.
VYpaBaenue Hepucra. Dnexkrpoanbie noreHuuansl 1 3/[C raibBaHUYECKHUX dJIe-
MeHTOB. HopMmanbHblil (cTaHAApTHBIN) MNOTEHIMAl. BoIOpOAHBIA 371EKTpoOA.
DJIEKTPO/Ibl MHIMKATOPHBIE (M3MEPUTENIBbHBIE) U BCIIOMOTaTeIbHbIE (CpaBHE-
Hus). M3mepenne aeKTpoaBwKymux cuil. OnpezeneHne OKUCINTENbHO-BOC-
CTAaHOBUTEJIHHOTO MOTEHIIMAJIa B OMOJIOTHYECKUX CHCTEMAX.

IloBepxHOCTHBIE siBJIeHUA. AncopOuusi. 3oTepmbr ancopOimn. dusndeckas u
XUMHYecKast aJcopOnus. AncopOius Ha TpaHHIle TBEpAOeE TeNo — ra3. Teopwus aj-
copboumu, ypaBHeHue Jlearmropa u @pelinamxa. AncopOIus Ha TpaHUTIE TBEPIOE
TEJI0 — PacTBOp.

KosutonaHble cucTeMbl 1 METOABI MOJYyUYeHHsI JIHO(POOHBIX KoJLIoNI0B. O0-
1ast XapaKTepI/ICTI/IKa KOJUIOUOHBIX CUCTEM U UX pOHB 61/IO.HOI‘I/I‘IGCKI/IX 06’b€KTaX,




noyBax. MeTozpl moiydeHus JTU0()OOHBIX KOJJIOWAOB € MOMOIIBIO KOHJCHCA-
LMY, MEXaHUYECKOro pa3apoOJsieHus, 3JIEKTPUUYECKOro pPACIbUICHUs, YIbTpa-
3BYKa U NCNTU3ALUH. MOHeKyJIHpHO-KI/IHGTI/I‘IGCKI/Ie, OIITUYCCKUC U BJICKTPUYUC-
CKHe CBOMCTBa JIMO(DOOHBIX KOJIOMAOB. bpoyHOoBCKOoe mBmkeHue. OcMoTHYe-
ckoe nasnenue. Cenumenrtanus. Bsskocts. CBeTopaccesnue. MeTonbl U MeTo-
JMKU UCCIIEOBaHUS (PU3MKO-XUMUYECKUX CBOMCTB KOJIIOUTHBIX CHCTEM.

YceroituuBocTh M KoOAryassuus Ju0(poOHbIX KOIOUA0B. KuHnernueckas u ar-
peratuBHas yctoilumBocTh. Koarymsuus. [leiictBue snexktponuToB. IlpaBuiio

7. [ynbua — I'apau. CoBMeCTHOE IEHCTBUE 3IIEKTPOJIUTOB NpH Koaryisauuu. Koa- | 2 +
TYJISIUS U J3€TTa-MOoTeHIMal. Teopust Koaryssiuu aekTponntamu. Kuneruka
KOaryJisiiuH.
Muxporereporennbie cucreMbl. CycneH3uu. Omynbcuu. OOpaTumMocTh (as.
Owmynbratopsl. Ilensl. Aspo3zonn.
PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHui (pactBopbl BMC). O6mas
3 XapakTepucTrka pactBopoB BMC u ux ponb B OMOIOTUYECKUX 00BEKTaX, MOY- ’ 4
) Bax. Conocrapyienne TMoQoOHBIX KOUIOUI0B U, pacTBopoB BMC. Dnekrpuue-
CKHE, MOJIEKYJISIPHO-KUHETUUECKHE U ONTUYECKHE CBoMicTBa pacTBopoB BMC.
3apsn yactuipl. M303exkTpuueckas Touka. MeToabsl 1 METOJUMKHU UCCIEA0BAHUS
(U3UKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYIISIPHBIX COSTMHEHUH.
Hroro | 16 | 10%
4.3 Coaepxxanue JJaOOPATOPHBIX 3aAHATHIH
Ne . 88| &2
HaumenoBanue 1abopaTopHBIX 3aHATHIA rS| E6
n/n EF| &
g | E¢
=
1 Bronnoe 3anstue. Texnuka 6e3onacHocTH. Pemenne 3a1ad Ha arperaTHbIE COCTO- ) 4
STHUSI BEIIECTBA.
’ Xumunyeckas TepMmoinHaMuka. Onpeenenue TeroBoro 3gpdexra nporecca pac- 4 N
TBOPEHHUSI COJIN.
3 Xumuyeckasi KUHEeTUKa. PDOTOMETPUYECKOE U3YUEHNE KHHETUKA XUMHYECKOH pe- 4 4
aKIUu.
[Tonyuenue 6yepHBIX paCTBOPOB M M3YYCHHE X CBOWCTB. 4 +
DnexTpoxuMHuueckue mpoueccsl. KoHaykromeTpudeckoe n3y4eHue CBOMCTB pac- 4 4
TBOpa CJIa00TO AJIEKTPOJIUTA.
6 [ToBepxHOCTHBIE siBIeHUs. MccnenoBanue aacopOuny MoBEpXHOCTHO-aKTUBHOTO 4 N
" | BemectBa (ITAB) u3 pactBopa Ha MOBEPXHOCTH TBEPJIOTO TEJIA.
7. | Kommongneie pactBopsl. [losiydenre u cBOMCTBA KOJUIOUIHBIX PACTBOPOB. 4 +
8. | YcTOHYMBOCTH M KOAryJsiust IM0()OOHBIX KOJUIOUIOB. 2 +
9, Bricokomonekymnsipabie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 4
KYJISIPHBIX CO€TMHEHHI.
Hroro | 32 | 30%

4.4 CopaepxaHue NPAKTHYECCKUX 3aHATHI

[TpakTHyeckue 3aHATHS HE IPEyCMOTPEHBI Y4EOHBIM TLIIAHOM.




4.5 Buabl u comepkaHue CaMOCTOATEIbHOI Pa00ThI 00Yy4YAKIHUXCS

4.5.1 Buasl caMOCTOSTEIBHONU PabOThI 00yUarOIIHXCS

Buapl camocTosTensHON paboThl 00yUYatomuXcs KomnuectBo yacos

[ToaroroBka K 7a00paTOPHBIM 3aHATHUSM U K 3aLIUTE JIAOOPATOPHBIX paboT

24

BrimmorHeHNE KOHTPOJIBHON pabOTHI

CaMocCTOSTEIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

35

IToaroroBka K IpOMEKYTOYHOM aTTECTALUU

10

Hroro

69

4.5.2 CopnepxaHue caMOCTOSATEIBbHOM pabOThI 00yUaIOIINXCS

HanmeHnoBanue TeM U BOMPOCOB

KonnuectBo
4acoB

Beenenue. M.B. JIoMOHOCOB — OCHOBOIIOJIOKHUK (prznueckoit xumuu. Pomis
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHH (PU3NYECKON M KOJUIOUTHON XUMHH.

6

ArperaTHble COCTOAHMS BeniecTBa. Kunernueckas Teopus ra3oB. PeaibHbie
ra3bl.

9

XuMu4deckass TepMOJMHAMUKA W TepMOXuMHusi. BTopoe Hauano TepmouHa-
muku. Tperbe Hayano TepmoanHaMuKu. CBOOOIHAS PHEPTHUS U HAIIPABJICHUE
XUMHYECKHX PEaKIUM.

XuMuyeckasi KHHETUKa 1 Katann3. DoToxumMuueckue peakiuun. PoToxumuye-
CKHe, TEMHOBBIE M paJHalliOHHO-XUMHUYecKue peakiuu. CKopocTh (HOTOXU-
MHUUYECKUX peakiuid. CUHTE3 OpraHMYe€CKOIro BEUIECTBA PACTCHUAMM MO ACH-
CTBHEM XJIopo(uiuia Kak ceHcuOunuzaTopa. 3HaueHue (ortocuHTe3a. KoH-
CTaHTa XMMHYECKOTO PABHOBECHSI U CBSI3b €€ C U3MEHEHHUEM CBOOOTHOM dHEP-
THH.

PacTBOpEI 37EKTPONMTOB U HEJEKTPOIUTOB. PazBuTHe MOHATHS KUCIOTHI U
ocHoBaHus. Teopust bpeHcrena, KUCIOTHO-OCHOBHbBIE Napbl. Cuiia KUCIOT U
ocHoBaHui. KonudecTBeHHOE ompeneneHue KUCIOTHOCTH BOJHBIX pPacTBO-
pos. ITousitue pH u pK. Pacuer pH kucnpix u menovnsix pactBopoB. bydep-
HBIC CHCTEMBI, UX COCTaB M MeXaHmu3M jAciicTBusa. Pacuer pH OydepHbix cu-
creMm. bydepHas eMKOCTh, BIUsSHUE Ha HEE PA3IMYHBIX ()aKTOPOB. 3aKOH pa3-
6aBnenust OctBasibna. [logBrkHOCTE MOHOB. OmpeniesieHne CTENeHN W KOH-
CTaHTBI AUCCOIUAINH CTA0BIX AIEKTPOIUTOB. KOHIYKTOMETpHUYEeCKOe TUTPO-
BaHue. [[puMeHeHne AIeKTPUIECKO MPOBOAMMOCTH JUIs ONIPEAEIICHUS BIIAaXK-
HOCTH CEJIbCKOXO3SIICTBEHHBIX MPOAYKTOB, AMHAMUKH COJEBOTO pPEXHUMa
IIOYB.

DneKTpoxuMuieckue npouecchl. [loTeHIroMeTpruueckoe onpeaeieHue HOHOB
B pacTBopax. Juddy3rnonnsie norenmansl. MeToasl yerpanenus 1uddy3ruoH-
HBIX MOTEHUUATIOB. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE 3JIEKTPOJbl U LEMH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIN OTEHLIMAI II0YB; €ro u3Mepenue. Iloren-
uoMeTpudeckuil Meroa onpeaeneHus pH. CTeKIsTHHBIN 3JEKTPOJI C BOAOPO-
HOM (pynkimei. [loreHmomerpuyeckoe THTpOBaHNE.

[ToBepxHocTHBIE siBieHUs. OpueHTanus TUGUIBHBIX MOJEKY Ha TIOBEPXHO-
ctu aacopOeHTa. Anmcopouus snektponuToB. [IpaBuna dasuca — [leckona.
Oobmennast ancopOrus. YpaBHenue Hukombckoro. AncopOiusi Ha TpaHULE
paszzaena pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIC U TOBEPXHOCTHO-HEAKTHB-
Hble BeniecTBa. OpHUEHTAIMs MOJEKYNI B MMOBEPXHOCTHOM CliOe. YpaBHEHHE
I'u66ca.

Komnouaneie cucTeMbl W METONBI TMONYYCHHS JTUOPOOHBIX KOJUIOHIIOB.
OuncTKa KOJUIOWJHBIX PAaCTBOPOB METOJAMH JHMAIN3a, yIbTpaduiIbTpaIuy,

10



AIIEKTPOAMAIIH3A U 3IeKTpoynbTpaduiabTpanun. Dpdext Tunaans u ypaBHe-
Hue Paes.
YcToiunBOCTh U Koaryssinusi JTHOQOoOHBIX KoiutonaoB. CrapeHue 301eil u
nenTu3anus. 3aluTHOE IeHCTBHE MOJIEKYIISIPHBIX aICOPOUPYIOLINX CIIOEB.
Mukporereporennsie cucrembl. Cycnensuu. Omynbcun. ObpatuMocts (as.
Owmynbraropsl. [lensl. Aspo3onmu.
PacTBOpHI BBICOKOMOJIEKYIISIPHBIX coeuHeHui (pactBopsl BMC). Membpan-
Hoe paBHOBecue. BsazkocTe. OcmoTrdeckoe napieHue. CBeropaccessHue u
noruomenue ceera. Habyxanue u pactBopenne BMC. Crenens HaOyxaHus U
ckopocTh Habyxanus. ®akropel HaOyxanus. ['enu. Ctyaau. [lomykomonasl.
HTroro 69

10.

1.

S  Y4eOHO-MeTOAMYECKOE 0OecledeHue CAMOCTOATEIbHO PadoThl 00yYAOIIMXCS
Mo JUCHUIINHE

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

1. Xumus Gusnueckas U KOJUTOUIHas [DIeKTPOHHBIA pecypc]: MEeTol. peKOMEHAIMHU K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUIIINHE [y1s1 OakaiaBpoB, oOydaromuxcs mo HanpasiaeHusM: 35.03.03 Arpoxu-
Mus ¥ arporniouBoBeaeHue, 35.03.04 Arponomusi, 35.03.05 CagoBoactso, 35.03.07 TexHom0THs TPOU3BO-
CTBa U MepepaboTKH cenbCKOX03sicTBeHHON npoaykuu] / KOxxuao-Ypanbckuii 'AY, MacTUTYyT arposko-
noruu; cocT. A. A. Kanranos. - Muacckoe: FOxHO0-Ypansckuii [AY, 2016. - 28 c.: wi., Tabn. - bubmmorp.:
c. 28 (10 ma3B.). - Jloctym u3 tokanbHOM ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - octyn
u3 cetu Matepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4aIOIMXCs MO
JUCIHUILINHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydvaronuxcsi TpedoBanusim ®I'OC BO
pa3paboTaH (OH]] OLEHOYHBIX CPEJICTB AJIS TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEKY-
TOYHOM arTecTanuu oOydaromuxcs no guciuminHe. GoH T OLIEHOUHBIX CPEACTB MpeacTaieH B [Ipunoxe-
HHUMH.

7 OcHOBHAasl U IONOJHUTEJIbHASA Y4eOHasl JIUTEPaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHoBHas ¥ AOTIOJTHUTENbHAS yueOHas TuTepaTypa uMeetcsi B Hayunoit OnOmoTeke 1 2JIeKTPOHHON
nHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHAaA:

1. Hurmarymmun, H. I'. ®usnueckas u kossouaHas xumus : yauebHoe nocodue / H. I'. Hurmatysius.
— 2-e u3A., uctp. u aomn. — Cankrt-IlerepOypr : Jlans, 2021. — 288 ¢. — ISBN 978-5-8114-1983-
8. — Texkcr: onexTpoHHbIH / Jlanp : 3JeKTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.Janbook.com/book/168863

2. TumoBsie pacyeTsl Mo PU3NYECKON U KOJUIOMAHON XUMuUM : ydebHoe mocobue / A. H. Bacrokona,
O. I1. 3agaunna, H. B. Haconoga, JI. U. [Tepenénkuna. — Cankrt-IlerepOypr : Jlanp, 2021. — 144
c. — ISBN 978-5-8114-1605-9. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/168647

JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannabie pa3aensl o0mer (U3NYECKOW W KOJUTOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. AuapromikoBa; T.W. Boctpukosa; A.B. llIBsipeBa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - JlocTym k moiaHOMY TeKCTy ¢ caiita ObC YHuBepcuTeTcKas
ouonmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. MapunkuHa, I'. A. ®uszndeckas U KOJUTOUAHAS XUMUS : yueOHoe mocobue / I'. A. Mapunkuna, H.
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I1. [onsxosa, FO. N. KoBanb. — HoBocubupck : HI'AY, 2009. — 151 c. — Tekcrt : 3neKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTeYHAs cuctema. — URL: https://e.lanbook.com/book/4568

3. ®wusunueckas u koutonaHas xumus. [Ipaktukym : yue6noe nocobue / I1. M. Kpyruskos, A. B. Hy-
mraeBa, H. I'. Bunkosa, H. B. Komesa. — Canxkt-Ilerepoypr : Jlanp, 2021. — 208 c. — ISBN 978-
5-8114-1376-8. — Tekcr : anekrpouHsli // Jlans : anekTpoHHo-0nOMMoTeyHast cucrema. — URL:
https://e.Jlanbook.com/book/168496

4. Bbounpapesa, JI. II. ®usndeckas U KOJUIOUTHAS XUMUs: TEOpUs U MPAKTUKA : ydyeOHoe mocodue : /
JI. I1. bonmapesa, T. B. MactiokoBa ; Hayu. pen. T. A. Kyumenko. — Boponex : Boponexckuii roc-
YAApCTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TexHonorui, 2019. — 289 c. — Pexxum nocrymna: mo noja-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, 1.1. Kommonanas xumus [DnekTpoHHBIA pecypce]: yueonoe nmocodue / .M. Kykymi-
kuHa, A.}O. Mutpodanos. - Kemeposo : KemepoBckuii rocynapcTBeHHbli yausepcuret, 2010. 216
c. — Pexxum nmoctyma: http://biblioclub.ru/index.php?page=book&id=232755

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

8 Pecypchbl HHPOPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

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

b=

9 MeToauuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubiamnorexe u 3JIeKTpOHHON HHGOP-
MalroHHo-o0pa3zoBaTensHoi cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIN pecypc] : METOJI. YKa3aHUs K BBIIOJIHEHUIO
nabopaTOpHBIX padoOT [171s1 GakamaBpoB, oOydaronuxcs mo HamnpasieHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaeHue", 35.03.04 "Arponomus”, 35.03.05 "Canosoactro", 35.03.07 "TexHonorust nporu3BOACTBa
cenbCcKoxo3srcTBeHHOU npoaykuuu'] / FOxHo-Ypanbckuilt 'AY, UHCTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Muacckoe: FOxno-Ypanbckuit 'AY, 2016. - 85 c. : wi., Tadn. - C mpui. - bubnmorp.: ¢. 83
(10 Ha3B.). - loctyn u3 mokanpHO# ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctym u3
cetu UnTepHet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢puzndeckast ¥ KOJUIOuHas [ DIEeKTPOHHBINA pecypc] : METO/I. YKa3aHUs 10 PEIICHHUIO 3a-
nad [is OakanmaBpoB, oOydarommxcs mo HampaeieHusM: 35.03.03 "Arpoxumus U arponoyBoBeicHHE",
35.03.04 "Arponomus", 35.03.05 "CanoBoacteo"”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, Unctutyr arposkonoruu ; coct. A. A. KanraHos. -

Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 ¢ - Jloctym u3 JIOKaJbHOW 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 U KOJUIOUAHAs [DIeKTpOHHBIN pecype] : MeTol. peKOMEHIalluu K CaMOCTO-

SATEILHON padoTe Mo NUCIUIUTMHE [ 17151 6akanaBpoB, oOyvaronuxcs mo HanpasieHusMm: 35.03.03 "Arpoxu-
Mmus u arporiouBoBeaenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoncteo”, 35.03.07 "TexHonorus mnpo-
M3BOJICTBA CEIbCKOXO03ACTBEHHOUN npoaykuuu'] / KOxuo-Ypansckuit 'AY, MHCTUTYT arposKoJIOruy ;
coct. A. A. Kanranos. - Muacckoe: KOxno-Ypanbsckuiit [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 UnTepHer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas ¥ KOJUIOUIHAS XUMHUS [ DIEKTPOHHBINA pecypc] : METO. YKa3aHUs MO UCIIOJIb30BAHUIO Jia-
6opaTopHOTr0 000PYIOBaHUS [171s CTYIEHTOB arpoHOMUYecKoro (akynbrera Hanpasienuit: 35.03.03 - Ar-
poxumus U arpornouyBoBeaeHue, 35.03.04 - Arponomust, 35.03.05 - CagoBoactBo, 35.03.07 - TexHomorus

12



IIPOU3BOJICTBA CENIBCKOX03siicTBEHHOM npoayKuuu] / FOxuo-Ypansckuii 'AY, UHCTUTYT arpo3KoJoruy ;
coct. A. A. Kairranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : uin., Tabma. - bubnuorp.: c. 17
(6 Ha3B.). - octyn 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 NudopmanuoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYIIEeCTBJICHUH 00pa30BaTeIbHOTO
npouecca no AUCUMILINHE, BKIIYAas NepeYeHb NPOrpaMMHOI0 odecreyeHus u
HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/ www.cntd.ru/;

[lepedyeHp NMIIEH3MOHHOTO MPOrPAaMMHOTO obecrieueHusl. PEKBU3UTHI MOATBEPKIAIONIETO JTOKY-
MEHTa:

1. Onepaunonnas 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 r.

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIutieH3uoHHbII
noroBop Ne 11353/409/44 ot 25.12.2018 1.

3. AutuBupyc Kaspersky Endpoint Security ayis Ousneca, JInnienznonnsiii forosop Ne 64/44/3A/22
ot 13.10.2022

11 MarepunanbHo-TexHH4YecKast 0a3a, HeoOXxoauMasi 1J1s1 OCYLeCTBJIeHHS 00pa30BaTeILHOIO
npouecca no JUCUMIIHHE

Y4eOHble ayAUTOPHH AJs NPOBEACHUS 3aHATHI, NPEeAyCMOTPEHHbIX MPOIrpPaMMoii, OCHaIIIeH-
Hble 000py/10BaHMEM U TEXHHYECKMMHM CpeIcTBaMHU 00y4eHHs

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

2. YueOHast ayIuTOpHS AJIsl IPOBEICHUS MPAKTHUECKUX 3aHATUHN, 3aHATHIA CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0oT, IPYMMOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALIMMA, TEKYIIETO KOHTPOJIS U IIPO-
MEXYTOUHOM arTectanuu — sabopatopust xumuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
1. ITomernieHus Ast caMOCTOSTENNbHON paboThl oOyuaromuxcst — ayauropust Ne 111a, 108, ocHamen-
HbI€ KOMITBIOTEPHOI TEXHUKOH € MOJKIIOYEHUEM K ceTH «/HTepHeT.

IlepeyeHb 000pyI0BAHMS U TEXHHUYECKHX CPEICTB 00y4YeHUA:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmunpabnii mkadg CHOJI 58/350.
BriTsokHOM miKad.

Tepmocrtar TC-1/20 cyXOBO3yIIHBIN.
DneKkTpuyecKkast MinTKa.

bans naboparopnas [19-4300.

WO TAN A LD =
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

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

HBIX TUCIUIUINH JIsl pele-
HUS CTaHJAPTHBIX 33734 B
00J1aCTH arpOHOMUH C TIPH-
MEHEHHeM  HH(opMaIm-
OHHO-KOMMYHUKAIIMOH-
HBIX TEXHOJIOTUI

quciae mporecchl o0pa3oBa-
HUSI PaCTBOPOB, UX CBOMCTBA U
0COOEHHOCTH IPOTEKAIOIIUX B
HUX PpEAKIH; TOBEPXHOCT-
HBIC SBJICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBHS
CYHICCTBOBAHUA IOUCICPCHBIX
cucteM U (aKTOPOB, BIIUSIO-
mux Ha YCTOﬁqHBOCTB TaKHuXx
cuctem — (b1.0.39-3.1)

IUIMH B NPO(hecCHOHAIBHOM
JESITENIbHOCTH, OIpPEAETsATh
CYIIHOCTh (PU3UKO-XUMHYE-
CKHX TPOIECCOB, MPOUCXO-
JSIINX B IOYBE U PACTEHUU;
HCIT0JIB30BaTh CBOKCTBA XH-
MHUYECKHX BEIIeCTB B J1a00-
paTopHOM W TPOM3BOJI-
CTBEHHOU IIPaKTUKE

- (b1.0.39-Y.1)

JIOBAaHHUHU IIOYB U CEIbCKO-
XO3SIICTBEHHON  MPOJYK-
nnu — (b1.0.39-H.1)

Kon n nammenoBaHue ®opmupyembie 3YH
HaumenoBanue
WHAWKATOpa JOCTUKCHUSA
OIICHOYHBIX CPEJICTB
KOMITETEHIIUU 3HAHUS yMEHUs HaBBLIKHA
OO0yuarommiics noipkeH | OOyvarontuiics noipkeH | OOydvaronuiicss  JoybKeH | Tekylas aTTecTaIus:
3HATD: YMETh: BIAJIETD: - OTYeT Mo JTabopaTopHOU
W1 OCHOBHBIE 3aKOHEI €CTECTBEH- | MCIIONB30BATh  OCHOBHBIE | HAaBBIKAMH pabore;
-lomk-1
HOHAYYHBIX JUCIUIUIMH, SIB- | 3aKOHBI M TIOHATHS €CTe- | MPOBEACHUS (PU3UKO-XU- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHU W TPOILIECCOB, B TOM | CTBEHHOHAYYHbIX  JUCHHU- | MUYECKUX METOIOB HCCIIE- | - YCTHBIA OTBET.
KOHBl ~ €CTECTBEHHOHAyu-

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

[Toka3arenn Kputepun u mkana orieHUBaHUS pPe3yabTaTOB 00YUYEHHUS MO JUCHUIUINHE
OLICHUBAHHUS - N -
(Dopmupye- HenocTaTounsIii JlocTraTounsbrit Cpennuit Bricokwnii
mpie 3YH) YPOBEHb YPOBEHD YPOBEHb YPOBEHb
B1.0.39-3.1 OOyuaronuiicsi He 3HaeT ocHOB- | OOywaromuiicsi ci1abo 3HaeT ocHOB- | OOydaromuiics 3HaeT MeToAbl mpuMeHe- | OOydJarouuiicst 3HaeT NpaBWila U Me-
HBIX 3aKOHOB €CTECTBCHHO-HAy4- | HbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX | HAS OCHOBHBIX 3aKOHOB €CTECTBEHHO- | TOZBI IPHMMEHEHHS OCHOBHBIX 3aKOHOB
HBIX JUCLMIUIMH, SBJICHUI U IPO- | AUCLIUIUINH, SBICHUH M MPOLECCOB, | HAYYHBIX MUCLHUIUIMH C HE3HAYWTeNb- | €CTECTBEHHO-HAYYHBIX AUCLUIUIMH Ha
tieccoB TIPH pelieHny craniapT- | Ha KOTOPBIX OCHOBAHBI NMPHMHIMIBGI | HBIMH OMIMOKaMH W OTACNBHEIMA MPOOE- | MX MepecedeHny ¢ Tpedyemoi crere-
HBIX 33724 B 00JACTH arpodKoso- | ACHCTBAS  00BEKTOB  mpodeccuo- | 1amu HBIO TIOJTHOTHI M TOYHOCTH
MU, arpOXHMUH U arporoyBose- | HAJIbHOM JEATEIBHOCTH
JICHUSI
B1.0.39-V.1 OOyuaronuiicst He ymeeT ucnonb- | OOywaromuiicsi ciabo ymeer uc- O6uyqa}om1/11‘/ic;1 yMEEeT OMHUCHIBATh IMOHS- O6yqua}omnﬁcsi yMeeT OINHUCHIBAThH MO-
30BaTh OCHOBHBIE 3aKOHBI M IOHS- | MOJIb30BaTh OCHOBHBIE 3aKOHBI U I10- | THHHYIO M MATEMaTHYECKyl0 KaPTUHY SIB- | HATUHHYIO M MaTeMaTHYeCKyl0 Kap-
THS €CTECTBEHHO-HAYYHBIX AWC- | HATHS €CTECTBEHHO-HAYYHBIX MAWC- | JICHHH, BO3HUKAIOIIMX Ha IIEPECCUCHUM | THUHY SBJICHHH, BO3HHKAIOIIMX Ha IIe-
UIUIMH B TPO(ECCHOHATBHON | IMIUIMH B NMPO(ECCHOHAILHON Jiesi- | €CTeCTBEHHO-HAYYHBIX NUCLMIUIMH C He- | peceYeHHn €CTeCTBEHHO-HAYYHBIX
JeATEeIbHOCTH TEIBHOCTH 3HAYHUTEJIbHBIMH 3aTPYIHEHHIMH JHCLHIUINH
B1.0.39- H.1 OOyuarontuiics He Biajzeet HaBel- | OOydaromuiics  cmabo  Biameer | OOydwarommiics BiajeeT HaBbIKaMu Tpo- | OOydaromuiics CcBOOOJHO  BajaeeT

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

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

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

HaBBIKAMH NIPOBEICHHS PU3UKO-XUMHU-
YECKHUX METOJIOB HCCIIEIOBAHUM OYB U
CEeJIbCKOXO3SIICTBEHHOH — MPOIYKLIUU
IIPU pelIeHUH MPOQeCcCHOHATIBHBIX 3a-
Jiadq
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3. TumnoBbie KOHTPOJIbHBIE 321aHUA U (WJIN) HHbIE MATEePHUAJIbl, HE00X0ANMbIE Il OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

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

1.  ®wusnueckas U KOJUIOMIHASA XUMHUS [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUsI K BBIIOJIHEHHUIO JIa-
OopaTopHBIX paboT [ 6akamaBpoB, oOydarommxcs no HanpasieHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaenue", 35.03.04 "Arponomus", 35.03.05 "CanoBoacto", 35.03.07 "TexHosorus mpou3BoA-
CTBa CENbCKOX03sicTBeHHOU npoaykuu'] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoOJIOTUH ; COCT.
A. A. Kairanos. - Muacckoe: FOxuo-Ypanbsckuii 'AY, 2016. - 85 c. : un., Tabmn. - C npu. - bubnworp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanbHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - To-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus pusnyeckas v KOJUIOUIHAS [ DIEKTPOHHBIN pecypc| : METOA. YKa3aHUs 10 PEIICHUIO 3a1a4
[ GakanaBpoB, oOywaromuxcst mo HampasieHusiM: 35.03.03 "Arpoxumusi u arpornouyBoBeneHue",
35.03.04 "Arponomus”, 35.03.05 "CamoBoacto", 35.03.07 "TexHOIOTHSI MPOU3BOICTBA CEITHCKOX O35~
ctBeHHol npoaykiuu'"] / FOxuo-Ypansckuit ['AY, Uuctutyt arposkosoruu ; coct. A. A. Kanranos. -
Mpuacckoe: OxHo-Ypansckuit T'AY, 2016. - 28 c¢. - Jloctym u3 JIOKadbHOM CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu HNurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

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

4. @usnyeckas U KOJJIOUIAHAS XUMUS [DIEKTPOHHBIN pecypc] : METO/I. yKa3aHUs M0 MCIOJIb30BAHUIO
nabopaTopHOro 000pyI0BaHUS [/l CTYJICHTOB arpOHOMHYECKOro (akyiabTera Hanpasienui: 35.03.03
- Arpoxumus u arpornouBoBeaeHue, 35.03.04 - Arponomust, 35.03.05 - CamooactBo, 35.03.07 - TexHo-
JIOTHUS TIPOU3BOACTBA CENbCKOX03KcTBEHHOM nponykiuu] / FOxuo-Ypansckuii I'AY, UucTutyT arpo-
skojoruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-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 WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MaTePUAJIbI, ONIpe/eJIAIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSTEeJIbHOCTH, XaPaKTePHU3YHIIUX c(POPMUPOBAHHOCTH
KOMIIeTeHIN i

B nanHOM pazzesie MeTOUYECKUuEe MaTepralibl, ONPEAECISIONIME NPOLIEAYPhl OLICHUBAHKS 3HAHHM,
YMEHHH, HABBIKOB H(WJIM) OMBITA JESTEIBHOCTH, 0 TUCHUIUINHE «XUMHUs (U3HUECKast U KOJUTOUIHAS»,
MPUBEACHBI TPUMEHHUTEIBHO K KaXIOMY M3 UCMOJb3YEMbIX BUJIOB TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTeCTaIluU 00YJarOIIHXCSI.

4.1. OueHoyHble cpecTBA 115 IPOBeIeHNs TEKYIIero KOHTPOJISA ycIeBaeMoCTH, B TOM
yucie B mpouecce NPaKTU4ecKoil MoAroToBKU

4.1.1. OnieHuBaHuEe OTYETA T10 JTAOOPATOPHOU paboTe

Otuer mo 1abopaTOpHOI pabOTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHUS O00yUYaIONIIMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIbHONM MPOrPaMMBI 10 OTJAEIBHBIM TeMaM TUCHHUIUIHHBI. Co-
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nep>kanue u popma otyera 1o JadopaTOpPHBIM pabOTaM MPUBOIUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubM padotam (1. 3 ®OC). CoxepxaHne 0TYETa M KPUTEPUH OIICHKU OTYeTa (Tab.) TOBOIATCS
710 CBEJICHHS 00yJaronInxcs B Hadyase 3aHsATHH.

No OlLIeHOYHbBIE CPEJICTBA
TumnoBbie KOHTPOJILHBIE 3a/1aHUsI U (MJIM) HHBIC MaTepUalIbl, HEOOXO0IU- Konx 1 HanmeHoBa-
MbI€ JJIs1 OLEHKH 3HAaHUW, YMEHUH, HABBIKOB U (MJIM) OIBITA JACSITEIbHO- HUE HHAUKATOpa
CTH, XapaKTEPHU3YIOIIUX CHOPMHUPOBAHHOCTh KOMIIETEHITUH B TpOIecce KOMIICTCHINHA
OCBOCHMS AUCITUIUIHHBI
1. 1. PaccunraTh 3Ha4€HUs KOHCTAHT CKOPOCTEHN MCCIEAOBAHHON peak- N-1ormk-1
LMY TIPU IBYX TeMIepaTypax. Hcnonbs3yer ocHOB-
2. BpuncnuTh 3Ha4€HMS IEPUOOB MOJYIPEBPAILEHNS BEIIECTBA IPU | HBIE 3aKOHBI €CTe-
JIByX TeMIleparypax. CTBEHHOHAY4HbBIX
3. OnpenenuTs BEIUYMHY SHEPTUH AKTUBALIUH PEAKIIVH. JUCLHUIIINH IS pe-
4. llomuunHsiercs nu naHHas peakuus npasuiy Bant-I'odda (onpene- LIEHUs  CTaHAapT-
JUTH TEMIIEPaTypHBIN KO3 OUIIHMEHT peakiuu v)? HBIX 3a/1a4 B o0Ja-
5. 3anucarb BhIpaXXEHUE 3aKOHA ACHCTBYIOUIUX MacC JJi JAaHHOM peak- | CTU arpOHOMHUHU C
LUH. IIPUMEHEHUEM WH-
dopmanroHHO-
KOMMYHUKAaI[MOH-
HBIX TEXHOJIOTHUI

OTueT O1leHUBAETCS 110 YCMOTPEHHIO MPENOAABATENS OLIEHKON «OTJIMYHO», «XOPOIIO», «yI10BIIe-
TBOPHUTENBHO», «HEYJOBIETBOPUTEIBHO» WM OLEHKOH «3auTEHO», «HE 3auTeHO». OLleHKa «3a4TeHO»
CTaBUTCA oOydaromumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHSM, YCTAHOBICHHBIM IS T10-
JIOKUTENBHBIX OLICHOK («OTIUYHO», «XOPOIIO», «YIOBIETBOPUTEIHHO»). OlleHKa 00BsABiIseTCS 00yUa-
IOMIEMYCS] HEOCPEACTBEHHO MTOCTIE C/Ia4l OTYETa.

HIkana Kpurtepun oueHnBanus
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YMEHHE BBICKa3bIBaTh M1 00OCHOBATh CBOM CY)KJICHUS TIPU OTBETE Ha KOH-
TpOJ'H:HI:Ie BOHpOCBI;
(oTmAIHO) - YMEHHE OMUCHIBATh (PU3UKO-XUMUYECKUE 3aKOHBI, SIBJICHUS U POIIECCHI;
- yMeHI/IG HpOBOI[I/ITB 1 OLICHUBATH pe3yanaTI>1 HBMGPGHHﬁ;
- CITOCOOHOCTH PelIaTh 3aJa4u.
- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;
Onecuka 4 - OCO3HAHHOE MPUMEHEHUE TEOPETUICCKUX 3HAHUN JJIs1 OMHCaHusT (PU3UKO-
(xoporo) XMMHYECKHX 3aKOHOB, SIBICHHUI U IIPOLIECCOB, PEIICHUSI KOHKPETHBIX 3a]1a4,
IIPOBEACHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUM, HO COACpKAHUE U
(dhopma 0TBETa UMEIOT OTJICJIbHBIC HETOYHOCTH.
- U3JI0’)KEHHE MaTepuasa HeMoJHO, HETOCIEA0BaTEIbHO,
- HETOYHOCTH B OMPE/ICIICHUN TTOHATUH, B IPUMEHEHU Y 3HAHUM JUTsI OTTHCa-
Ouerka 3 HUS (PU3MKO-XMMHUYECKUX 3aKOHOB, SIBJICHUH U MPOLIECCOB, peH_IeHI/IjI KOH-
KPETHBIX 3a7a4, TPOBEACHUS U OLICHUBAHUS PE3YJIbTATOB H3MEPEHUH,
(YIOBIIETBOPUTENHHO) S
- Ban}II[HeHI/DI B O6OCHOBaHI/II/I CBOHUX Cy)I(,Z[GHI/II/I;
- 00HaApPYKMBAETCS HEAOCTATOYHO TIIYOOKOE TOHUMAaHNE U3YICHHOTO MaTe-
puaia.
- OTCYTCTBHE HEOOXOUMBIX TEOPETUUCCKUX 3HAHUI; JOMYIICHBI OTUOKH B
OI.[GHKa 2 OHpe,Z[G.HeHI/II/I HOH;ITI/Iﬁ 1 OIINCAaHUH (bHBI/IKO—XI/IMI/I‘IeCKI/IX 3aKOHOB, ABJIC-
(HEYTOBJIETBOPUTENILHO) | HUM M TIPOIIECCOB, MCKAKEH MX CMBICT, HE PEIICHBI 3a7a4H, HE TIPABUIIHLHO
OLICHUBAIOTCS PE3YyJIbTaThl U3MEPEHUN;
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- HEe3HaHHE OCHOBHOTO Marepuaia y4eOHOH MpOrpaMMBbl, JOITYCKaroTCs
rpyObie ouIMOKH B U3JI0KEHUH.

HIxana

Kpurepun oneHuBanus

OlLlEHKa «3a4TEHO»

- U3JIOKEHHE MaTepHalia JJOTHIHO, TPAMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;

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

- YMEHHUE ONHUCHIBATh (PU3NKO-XUMUYECKHE 3aKOHBI, SIBJICHUS U MTPOIECCHI;
- YMEHHE MPOBOJUTH U OIICHUBATH PE3YJIbTAThl U3MEPEHUI;

- CIOCOOHOCTH pemiaTh PU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAeTCsl HaJH-
qre MaJIO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPBITHE
cojiep)KaHne BONPOCA MITM MOTPEITHOCTh HENPUHIUITHATBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHUM; JOIYIICHBI OIMTHOKH
B OTIPEICTICHUH MOHATHIA U OMUCAHUH (PU3HKO-XUMUIECKUX 3aKOHOB, SIBJIC-
HUW U MPOIECCOB, NCKAKEH MX CMBICT, HE PEIICHBI 3a/1auH, HE MMPABUIILHO

O1LeHKa «HE 3aU4TCHO»

OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHNUI;

rpyObie ouIOKH B U3JI0KEHUH.

- He3HaHUWE OCHOBHOTO MaTepuana y4yeOHON MPOrpaMMbl, JOMYCKAarOTCs

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCcTBa OCBOCHHS 00YUYaIOIUMCSI OCHOBHOM mpodec-

CHUOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WJIU pa3feliaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0N KOMIUIEKC CTaHIApPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINIA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUH 1 yMmeHu# ooyvaromuxcs. OOy4yaronmmcs BbIIAIOTCS TECTOBBIE 3aaHus ¢ GopMyITu-
POBKO¥ BOIIPOCOB ¥ MPEI0KEHUEM BBIOPATh OJHMH MTPABWIBHBIN OTBET M3 HECKOJIBKUX BAPHAHTOB OTBE-

TOB.
No OLleHOYHBIE CPEJICTBA
TurnoBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) UHBIE MaTepUalbl, HEOOXO - Kon n nHanmenosa-
MbI€ JJIs1 OLIEHKH 3HAHUW, YMEHUH, HABBIKOB U (MJIM) OMBITA JESATEIbHO- HUC WHAUKATOpa
CTH, XapaKTepU3yIHX cHOPMUPOBAHHOCTH KOMIIETEHITUN B MPOIIECCE KOMIICTCHIIMU
OCBOCHHS JUCIIATUINHEI
1. | 3anmanme 1 NJI-1onk-1 Ucnons-

Kaxk usmenurcs ckopoctb peakuuu 2NO + O — 2NO», eciu 00beM pe-
aKLMOHHOI'O COCY/a YBEIMUUTH 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 MOBBIIIEHNE CKOPOCTU PEAKIIUU [IPHU BBEICHUH B CH-
CTeMy KaTajau3aTopa:

1) yMEHBIIEHHEM YHEPTUU aKTUBALIMU

2) yBEIMYEHUEM CPENHEN KMHETUYECKOW SHEPTUU MOJIEKYJ

3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUM

4) pocTOM UHuCIIa aKTUBHBIX MOJIEKYJ

3aganue 3

Kakue U3 nepedncieHHbIX BO3AECHCTBUN NPUBENYT K U3MEHEHHUIO KOH-
CTaHTbI CKOPOCTH PEaKIUU:

1) u3MeHeHue JaBICHUS

3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
Hay4YHbIX  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) u3MeHeHue o0beMa PEaKIMOHHOTO COCYAa

4) U3MEHEHHUE KOHIICHTPALIMU PEarupyrommrx BEIEeCTB

3aganue 4

Kaxoe BnusiHue oka3bIBaeT MnepeMeliiBaHue Ha CKOPOCTh MPOTEKaHUs
FETEPOr€HHON XMMUYECKOW pEAKLIUH:

1) BO Bcex ciydasiX YBEJIMYMBAET CKOPOCTh PeaKIIMu

2) B HEKOTOPBIX CIIydasiX YBEIUYHUBAECT CKOPOCTh PEAKIIMH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEHbIIAET CKOPOCTh PEAKIIUH

3ajanue 5

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

1) yBenM4eHUEM CpeIHEN KUHETUYECKOW SHEPTUHA MOJIEKYJI

2) yMEHBIIEHUEM UUCIIa aKTUBHBIX MOJIEKYJ

3) pocTOM YmcCia CTOJIKHOBEHUH

4) yBenuueHneM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

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

1)2

2)3

3)4

4) 8

3aganue 7

CKOpOCTh, KaKUX PEaKINil YBEIMYUBAETCA C POCTOM TEMIIEPATYPHI:

1) nmro0OBIX

2) NPOTEKAIOIIUX C BbIICICHUEM SHEPT U

3) MpOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHX

3aganue 8

Ecnu koHcTaHTa ckopocTu oaHOo# peakunu (K') O0JbIIe KOHCTAHTHI CKO-
poctu BTOpoii peakiuu (k"), To Kakoe COOTHOIICHUE MEXKTY SHEPTUSIMHU
AKTUBAIMU ATUX PEAKLHI MPaBUIbHO:

1) E' >E"

2) E'a<Ey"

3)Ea=E."

4) Henb3s ONPECIUTh

3aganue 9

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

1) u3MeHeHHe JaBICHUS

2) U3MEHEHUE TeMIepaTypbl

3) 3ameHa Karaiau3aropa

4) U3MEHEHHUE KOHIICHTPALIMN Pearupyromnmx BEIEeCTB

3aganue 10

Ecnu 06beM 3akpbITOr0 peakliMOHHOTO COCyJa, B KOTOPOM YCTaHOBHU-
JIOCh pPaBHOBECHUE

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

1) ckopocTH npsiMOi ¥ 0OpaTHOM peakIMii OCTaHYTCsl OIMHAKOBBIMHU
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2) CKOpPOCTB MPSIMOM PEaKITMU CTAaHET B 2 pasza 0oJbIlie CKOPOCTH 00paT-
HOW peaKkuuu

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCSI BIIEBO

ITo pe3ynbpraTtam Tecta 0OydYarOIIEMyCsl BHICTABISICTCSA OLIEHKA «OTIUYHO», «XOPOILO», «yJOBIIE-
TBOPUTEIBHO» UJIH «HEYAOBIETBOPUTEIBHOY.

Kpurepun oniennBanus orseTa (Tadi1.) JOBOJIATCS 0 CBEACHHUS 00yJarOIUXCs 10 Havyajla TeCTUPO-
BaHUs. Pe3ynbraT TecTUpOBaHUs 00BSIBIIAETCS 00yYaIOUIEMYCsl HEHOCPEICTBEHHO IOCIIE €ro CAauu.

Ihcana (% mpapun ormeron)
OneHka 5 (OTJIMYHO) 80-100
Oruenka 4 (xopomio) 70-79
Ouenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) Menee 50

4.1.3. YCTHEIN OTBET

Y CTHBIN OTBET MPOBOAMTCS I KOHTPOJISI YCBOCHHSI CTYIEHTOM 00pa30BaTEIbHON MPOTPaMMBI IO
paznenam 1, 2 TMCHUIIIIMHBI, OPraHU3yeTCs Kak yueOHoe 3aHsTHE B BUe co0ece0BaHUs penogaBaTens
¢ oby4aromuMucs. Borpockl k 3aHATHIO U310KEHBI B: DU3MUecKas U KOJUIOUTHAS XUMUS [ DK TPOHHBIH
pecypc] : MeTol. yKa3aHHs K BBITIOJIHEHHIO JJAOOPATOPHBIX paboT 7151 OakaimaBpoB, 00YyUYaAIOMIUXCS TIO
HanpasyeHusM: 35.03.03 "Arpoxumus u arponousosenenue’”, 35.03.04 "Arponomus", 35.03.05 "Cano-
BoACTBO", 35.03.07 "TexHOMOTHS MPOU3BOICTBA CEIBCKOXO035MCTBEHHOM TTpoayKiuu''| / FOxHO-Y pass-
ckuii I'AY, Uucturyt arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY,
2016. - 85 c. : un., tabn. - C mpun. - bubmmorp.: ¢. 83 (10 Ha3B.). - JlocTyn W3 JIOKAJIBHOW CETH:
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 «3a4TEHO» WU «HE 3a4TCHO».

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

Hlkana Kpurepun oneHuBaHusi
- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepua;
- TPOSIBIIIET HABBIKW aHalHM3a, 000OIIEHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIpUSITHSI HH()OPMALINH;
- MaTepuaj U3JI0KEeH IPaMOTHO, B ONPEEICHHOMN JTOTHYEeCKON Moce10Ba-
TEIHHOCTH, TOYHO MCTIOIB3YETCSI TEPMUHOIIOTHS;
OreHka «3a4TeHO» - IOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHUS KOHKPET-
HBIMH IIPUMEPAMU, TIPUMEHSTH UX B HOBOW CUTYaIUH;
- TPOJEMOHCTPUPOBAaHA CPOPMHUPOBAHHOCTH M YCTONYHUBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;
- MOTYT OBITh JTOMYIIEHBI OJIHA-/IB€ HETOYHOCTH MPHU OCBEIIEHUH BTOPOCTE-
MIEHHBIX BOIPOCOB.
- HE PACcKpPbITO OCHOBHOE COZIepKaHKHe y4eOHOro MaTepuana,
- oOHapyKeHO He3HAHUE WJIM HeTIOHUMaHUe OOJbIeH, Wi HanOoliee BaKHOU
YacTH y4eOHOTO MaTrepuaa;
- TOTMYIICHBI OIIUOKHU B ONPEACTICHUH MOHSATHH, PU UCTIOIH30BAHUH TEPMHU-
HOJIOTHH, KOTOpPbIE HE MCIPABICHBI MOCIIE HECKOJBKUX HABOISIIUX BOMPO-
COB;
- He cOpMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS,
YMEHWsI U HaBBIKU.

O1LeHKa «He 3a4TEHO»
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUYHOM
arrecTaluu

4.2.1. Dx3amen

DK3aMeH sBisieTcs: (GOPMOM OIEHKH KadyecTBa OCBOCHHS 0OYJarOIIMMCS OCHOBHOM mpodeccro-
HaJIbHOM 00pa30BaTeNbHON MPOrpaMMBI 110 pa3zenam JUCUUIUTHHEL 1o pe3ynbTaram sk3amMeHa 00ydaro-
IIEMYCsl BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «yJOBIETBOPUTEIBHO» WU «HEYJIOBIETBOPH-
TEIBHO».

DK3aMeH 110 JUCIUILIMHE TPOBOJUTCS B COOTBETCTBHUHU C PACIMCAHUEM MPOMEKYTOUHOM aTTecTa-
IIUH, B KOTOPOM YKa3bIBAa€TCS BPEMsI €ro MPOBEICHUS, HOMEDP ayIUTOPHH, MECTO MTPOBEACHUS KOHCYIIb-
Taluu. YTBEpPKICHHOE pacHucaHue pazMeniaeTcsd Ha HHGOPMAIMOHHBIX CTEHaX, a Takke Ha oduiu-
aJbHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUM JIJIsI MPOMEKYTOUYHOM aTTECTAlMA O0YJAIONIUXCS yCTaHABIUBAETCS pabo-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOAUTCS 0 CBEICHUS 00yJalOIIMXCs B HaYalle CeMecTpa.

DK3aMeHbI MPUHUMAIOTCSI, KaK MPaBUIIo, JIekTopamu. C paspenieHus 3aBeayrolero kaheapoi Ha
HK3aMEHE MOXKET MPUCYTCTBOBATh MpENoaBaTeib Kadeapsl, MIPUBICYSHHBIN IS TOMOIIH B IPHEME K-
3aMeHa. B ciywyae OTCyTCTBHS Beayllero MpernojaBaTelsi 3K3aMeH MPUHHUMAETCS MpernojaBaTelieM,
Ha3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIONIET0 Kadeapoi.

[TpucyTcTBHe Ha 3aueTe MpenojaBaTenel ¢ Apyrux kadenp 0e3 COOTBETCTBYIOLIETO paclopsKe-
HUS PEKTOpPa, MPOPEKTOpa MO yueOHOIM U BOCIIMTATENILHONW paboTe, 3aMEeCTUTENST TUPEKTOpa HHCTUTYTA
o yueOHOM paboTe HE JOMyCKaeTCsl.

OOyuaromiuecs py sIBKE Ha 9K3aMeH 00s3aHbI UMETh NpHU cebe CTYACHUYECKH OUIIeT, KOTOPBIN
OHH TPEABSBISAIOT HK3aMEHATOPY.

Jlnist mpoBeZieHUsl SK3aMeHa BEIYIIMH MperoAaBaTellb HaAKaHyHE IOJIydaeT B CEKpeTapuare 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BpAIIAE€TCsl B CEKpeTapuaT Mocjiae OKOHYAaHUS MEpOo-
NPUATHUS B IEHb IPOBEJCHUS YK3aMeHa WM YTPOM CIICAYIOIIETO AHS.

DK3aMeHbl IPOBOASATCS MO OUeTaM B YCTHOM HJIM MUCbMEHHOM BHJIE, TUOO B BUJE TECTUPOBA-
HUS. DK3aMEHAI[MOHHBIE OMJIETHI COCTABISIOTCS MO YCTaHOBJIEHHOW (pOpMe B COOTBETCTBUU C YTBEp-
XKJICHHBIMU KadeIpol sK3aMeHAIIMOHHBIMHU BOIIPOCAaMH U YTBEPKJIal0TCA 3aBeAYIOINM Kadenpoii exe-
roaHo. B Ouiere copepxutrcs 2 TEOPETUUIECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTopy MPeAOoCTaBIsIieTcs MPaBo 3a7aBaTh BOMPOCH! CBEpX Oumiera, a Takke IOMUMO TEO-
pPETUYECKHX BOIIPOCOB JaBaTh JJISl PEIICHUS 3a/1a41 U IPUMEPHI, HE BBIXOSIINE 32 PAMKH ITPOHICHHOTO
MaTepuaia 1o u3ydaeMoil IUCHUIUIHHE.

3HaHUs, YMEHUS U HaBBIKA OOYYArOIIUXCS OMPEACISIOTCS OLCHKAMU «OTIUYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIHbHO», KOTOPbIE BBHICTABISIIOTCS B 3a4€THO-IK3aMEHAILIMOH-
HYIO BEJIOMOCTh M B 3aUETHYIO KHIDKKY 00YyYaromerocs B IeHb SK3aMeHa.

[Tpu nmpoBeneHnU yCTHOTO 3K3aMeHa B ayAUTOPHUH HE JOKHO HAXOAUTHCS Oosiee BOChMU 00yya-
IOLIMXCS Ha OJTHOTO TPEno/aBaTes.

[Tpu npoBeeHNH YCTHOTO AK3aMeHa O0y4aloUIuiicsi BEHIOMpAET HK3aMEHALIMOHHBINA OUIIET B CIIy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpewms sx3aMeHa oOy4aroiirecss MOTYT MOJIb30BaThCs C pa3pellIeHts SK3aMeHaTopa Iporpam-
MO JAMCUUIUIMHBI, CIPABOYHON M HOPMATHUBHOM JIUTEPATypOd, IPYTUMHU MOCOOUSAMH U TEXHHUYECKUMHU
CpeICTBaMH.

Bpewmst moaroToBKkM oTBETA MPHU CAa4ye K3aMEHa B YCTHOHM (hopMe JIOJIKHO COCTaBIIATh HE MEHEE
40 MuHYT (10 KeTaHUIO0 00yJYarOIIETroCcs: OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBera — He Gonee 15
MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIIUIN 3aTPYAHEHUSI MPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OuseTy, UMeeT MpaBo Ha BBIOOP BTOPOTo OMJIeTa C COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHHU Ha MOATO-
TOoBKY. [Ipy OKOHYAaTEeTbHOM OIICHHBAHHM OTBETa OIICHKA CHMKAeTCs Ha oAuH Oayi. Beigaua tpersero
Ousnera He pa3peuiaercs.

Ecnu oOyuaromuiics siBUJICS Ha 9K3aMEH, U, B35IB OUJIET, 0TKA3aJICsl OT MPOXOXKICHUS aTTeCTallul
B CBSI3U C HETOATOTOBJIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABIISETCS OILICHKA «HEYIOBIECTBOPUTEIBHOY.
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Hapymenne MUCIUTUIMHBI, CIIHCHIBAHUE, MCIIONH30BaHUE O0YUYAIONIMMICS HEPa3pEIICHHBIX I1e-
YaTHBIX U PYKOIHUCHBIX MaTepUaoB, MOOMIIbHBIX TeJe()OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX KOMIIbIO-
TEpOB, HOYTOYKOB U APYTUX BHUJIOB JUYHOH KOMMYHUKAIIMOHHONW M KOMIBIOTEPHOW TEXHUKU BO BPEMS
aTTeCTAallMOHHBIX UCIIBITAHUH 3ampelieHo. B ciydae HapyiieHus 3Toro TpedoBaHus MpenoaaBaTeb 00s-
3aH yOAIUTHh O0YYaIOUIErocsl U3 ayIUTOPUU B MIPOCTABUTH €My B BEJOMOCTH OIICHKY «HEYIOBJIETBOPH-
TCIBbHO».

BricTaBiieHne O11€HOK, TOJIYYeHHBIX [IPH MOABEACHUU PE3YJIHTATOB IPOMEKYTOUHOM aTTecTalllu,
B 3a4E€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh IPOBOAMUTCS B MPUCYTCTBUU camoro odyuatouierocs. [Ipemno-
JaBaTeNIM HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHMUS 3aIIMCEN O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTallMM B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH oTMedaeTcs B 3a4€THO-3K3aMEHALMOHHON BEOMOCTH CIIOBAMU «HE SIBUJICS».

g oO6yvaromuxcs, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKHU, Y HUBEPCUTET
YCTaHABIIMBAET MEPUOJ JUKBUAALMH 33J0JKEHHOCTH. B 3TOT mepuo npenoaaBaTeu, MPUHUMAaBIINE
9K3aMEH, JI0JKHBI YCTaHOBUTH HE MEHee 2-X JHEW, Korja oHM OyAyT NMpUHUMATh 3a10JKeHHOCTH. VH-
dbopMaris 0 TUKBUIAIIUY 33J0DKEHHOCTH OTMEUASTCs B 9K3aMEHAIMOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIMM OTIMYHBIE U XOPOIIKE 3HAHUSI B TEUEHHE CEMECTPa B X0/1€ MOCTO-
SIHHOTO TEKYILETr0 KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh NMPOCTaBJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CPOYHO, T.€. 63 cnaun sk3ameHa. O1eHKa BhICTABISETCS B SK3aMEHAIIMOHHBIH JIMCT WIN B 3a4€THO-3K3a-
MEHAIMOHHYIO BEZJIOMOCTb.

WMHBanmuapl 1 aULa ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbsl, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEPUO B CPOKH, YCTAHOBJICHHBIC WHIUBUYaTbHBIM YICOHBIM IJIaHOM. VIHBAUIBI U
JIMLA ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS, UMEIOIINE HAPYIIEHHS OTIOPHO-/IBUTaTEIbHOTO all-
napara, JOIYCKAIOTCsl Ha aTTECTAIMOHHBIE UCIIBITAHUS B CONPOBOXKICHUH aCCUCTEHTOB-COIIPOBOK/IAI0-
[UX.

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

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

No Ol1IeHOYHBIE CPEJICTBA

TumnoBbie KOHTPOJIBHBIC 3aJaHUS U (MJIM) UHBIC MaTepUalIbl, HEOOXOIH-

MBIE JUTS OICHKY 3HAHWI, YMEHUI, HABBIKOB M (MJTH) OIBITa JESTEIbHO- KOMIICTCHINH
CTH, XapaKTEPU3YIOIIUX CPOPMUPOBAHHOCTH KOMIIETEHIIU B IIPOLIECCE
OCBOCHUS TUCIUILIMHBL
1. 1. TIpeamer u 3anauu ¢pu3nuecKoil XuMuU. Pojab OTE4ECTBEHHBIX yue- N-1omnxk-1

HBIX B Pa3BUTUH (PU3UIECKOMN U KOJUIOUTHOM XUMUU. 3HAUeHUE Pusnye-
CKOH ¥ KOJUIOUTHOM XMMUH B OMOJIOIMUECKOH U CEILCKOX03IMCTBEHHON

HayKax. CTBEHHOHAY4HBIX
2. ArperartHble COCTOSHUS BEIECTBA. XapaKTEPUCTHKA TBEPAOrO M | AUCLHUIUIMH AJIS pe-
KUAKOro cocTosAHus. [TonaTHE 0 mIaszme. HICHUSA  CTaHAapT-

3. 3axoHBI H€ANbHBIX T'a30B. 3akoH boilnsg-Mapuotra, ['eii-Jlroccaka,
ABoranpo. MonekynsipHO-KMHETHYECKask TEOPUs ra30B.

4. PeanbHbIC Ta3bl, UX OTIMYUE OT UACANBHBIX. | '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 sHTAIb-
nuu. Beraucienue teminoBbix 3 (PEKTOB peakiuii Mo TerioTaMm 0opaso-
BaHUs U CTOPAHUS BEIUIECTB.

7. Bropoil u TpeTtuil 3aKOH TepMOJAMHAMUKHU. DHTponus. [loTeHuunan
I'nG6ca u HanpaBIEHHOCTh XUMHUECKUX peakiuii. [Ilpumenenune 3ako-
HOB TEPMOJIMHAMUKH K KUBBIM OpTraHU3MaM.

Ucnonb3yeT 0CHOB-
Hbl€ 3aKOHBI €CTe-

HBIX 3a7a4 B 00a-
CTH arpoOHOMHHU C
NMPUMCHEHUEM  WH-
(hopMaITMOHHO-KOM-
MYHHUKAITHOHHBIX
TEXHOJIOTHI
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8. Xumunueckas kuHeTuka. CKOPOCTh U KOHCTaHTa CKOPOCTH XUMHUYE-
CKOM peakuuu. VX 3aBUCMMOCTb OT pa3iMyHBIX ()aKTOPOB. YpaBHEHUE
Appennyca. DHeprus aktupauu. OnpeneneHne YSHEPrul akTHBALIUH.
9. MonexkynapHOCTb U NOPSAAOK peakluu. JIEMEHTAapHbIE MPOLECCHI.
Kunernyeckue ypaBHeHHsI peakluii IEPBOrO U BTOPOTO MOPSIIKOB.

10. Karanus u ero 3HaueHue. OCHOBHbIE IPUHIMUIIBI KaTainu3a (y4acTtue
KaTajan3aTopa B XUMHUUECKON peaklUy, CH)KEHUE SHEPTruu aKTUBALUU
U M30MpaTenbHOCTD ACUCTBUS). | OMOT€HHBIN U reTepOreHHbIN KaTalus.
depMeHTAaTUBHBIN KaTains3, ero 0cOOEHHOCTH U 3HaYeHUE B OMOJIOTHYe-
CKHUX TpoIleccax.

11. CnoxHble peakuuy, UX PasHOBUAHOCTH. DOTOXMMHMUYECKHUE peak-
nuu. CHHTE3 OpPraHMYecKOro BEIIECTBAa PACTEHHUSIMH IOJ JEHCTBUEM
xyiopoduiuia. 3HaueHue GpoTocuHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUUYECKUU XapaKTep PaBHOBECHS.
3akoH nelcTByromux macc. KoHCTaHTa XMMHYECKOTO paBHOBECHUSI, €€
cBs3b ¢ moteHuuaioM ['nb6ca. CMenieHne XMMHUYECKOTO0 paBHOBECHS,
npunuun Jle-Illarense.

13. PactBopbl. CriocoOBI BEIpaXKEHHUSI COCTaBa pacTBOPOB. Dusudueckas
Y XUMHUYECKasi TEOPUHU PACTBOPOB.

14. KonnuraTuBHbIE CBOMCTBA pacTBOPOB. 3akoHbI Payins. [loHmxeHue
JTaBJIEHUsI HACBILIEHHOTO ITapa pacTBOPUTENS HaJ pacTBopoM. Kprocko-
nust. DOyITHOCKOMHS.

15. Ocmoc. OcmoTHYecKOe JaBiIeHuE pa30aBIeHHBIX PACTBOPOB. 3aKOH
Bant-I'odda. buonornueckue nmporeccsl u 0cMoc.

16. Teopus 25IEKTPOIUTUYECKON nuccounanuu AppeHuyca. PactBopbl
3JIEKTPOJIUTOB U He-3JeKTPOoauTOB. Ciiabble U CUIIbHBIC AJIEKTPOJIUTHI.
[Ipoueccel conpBaTanuu (rugparannn). CTeneHb 1 KOHCTaHTa IUCCOLIU-
alluy, UX 3aBUCUMOCTb OT KOHILIEHTPAIMH U TEMIEepPaTyphl.

17. Teopust cuibHBIX AIeKTponuToB Jlebas u Xiokkens. AKTHBHOCTb,
K03 PUITMEHT aKTUBHOCTH, MOHHAs CHUJIa pacTBOpAa.

18. Ilpumenumocts 3akoHOB Payns u Bant-I'odda k pactBopam smek-
TpouTOB. M30TOHMYECKN KOI(DPUITHEHT.

19. Bona. MonHOE npou3BeeHUE BOJIbI, €T0 3aBUCUMOCTh OT TEMIIEPaA-
Typsl. Bonopoansiit u ruapokcuinbHbii nokasarenu (pH u pOH). Konu-
YECTBEHHOE OIPEJEIICHUE KUCIOTHOCTU BOJAHBIX pacTBOpoB. [loHsTHE
pH u pK. Beruucnenne pH cuibHBIX M ClIa0bIX KHUCJIOT, OCHOBAaHUU H
TUAPOIU3YIOLIUXCS COJICH.

20. bydepHnble cucTembl, ©X COCTaB U MeXaHU3M JeicTBus. Pacuer pH
Oydepubix cucreM. bydepHas eMKOCTh, BIUSHUE Ha Hee Pa3IMYHBIX
dakTopoB. buonoruveckoe 3naueHue Oy(HEepHBIX CUCTEM.

21. DnexTpuueckas MpoBOJUMOCTb PACTBOPOB 3JIEKTPOIUTOB. IIpoBoa-
HUKU TIEPBOTO U BTOPOTO poja. YJenbHasl 3JeKTpUYecKas MpOBOAU-
MOCTh; 3aBUCHMOCTb OT pa30aBieHHs. MonspHas 3JIeKTpHUecKas mpo-
BOJAMMOCTh. 3aK0oH pazdasienust OctBayibaa. [101BMKHOCTh HOHOB, CKO-
pocTh ux ABWKeHUs. [IpakTnueckoe NpuMeHEHNe POBOJUMOCTH.

22. JIBOMHOM 3JIEKTPUYECKHUI CIIOH M €ro CTpOEHUE. DIEKTPOJbI Mep-
BOT'0 U BTOpOro poaa. CTaHAapTHBIN 3JEKTPOAHBIN IOTEHIMAT. Y paBHE-
Hue Hepucra. UnaukaTopHble, cTaHAApTHBIE U 3JEKTPOAbl CPAaBHEHUSI.
[ToTeHuroMeTpUUYECKOE ONIPEIETIEHUE HOHOB B PacTBOpaXx.

23. lNanpBannyeckue 3yeMeHThl. OOpaTUMbIE W HEOOpaTUMBIC dJie-
MeHThl. DJIC ranbBaHWYECKHX 3JIEMEHTOB. KOHIEHTpalMmOHHBIE 3Iie-
MEHTBHI.
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24. TloBepXHOCTHBIC SIBJICHHs Ha TpaHuIle pasznena ¢asz. Axcopomus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousznyeckas U XUMHUYECKas aji-
cop6nus. M3otepmbl aacopOiuu. AacopOrus u ee OMOJIOrHYecKOe 3Ha-
YEHHUE.

25. AncopOuusi Ha TpaHUIIE «TBEPAOE TEJO - Ta3». Teopuu ajacopoIum,
ypaBHeHnue Jlenrmropa u @penHmxa.

26. AncopOuusi Ha TPaHUIIE «TBEPA0E TEJIO — PaCTBOP». MoJeKyspHas
u oomeHHas ancopouuns. Monutsl. IIoBepXHOCTHO-aKTHBHBIE U MTOBEPX-
HOCTHO-HEAaKTUBHbIE BellecTBa. [[0BEpXHOCTHOE HATSHKEHUE U CMayu-
BaHue. Ponb ancopOuun B mpupojie U TEXHUKE.

27. OO0mast XapakTepuCTUKa AUCHEPCHBIX cucTeM. Mx kimaccudukanus
U pacrpoCTpaHEeHUE B IPUPO/IE.

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

29. MunennspHas Teopust CTpOEHUS KOJIJIOUTHONW YaCTULIBL.

30. MosnekyIsIpHO-KUHETHYECKHE CBOMCTBA KOJJTIOUIHBIX cucTteM. bpo-
YHOBCKO€ nBHKeHue. Ocmornueckoe nasineHue. CeaumeHnranus. Bss-
KOCTb.

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

32. OnTrueckue CBOMCTBA KOJUTOUIHBIX cucTeM. CBeTopaccesHue. Dd-
¢dext Tunpansg. YapTpaMUKpOCKONMHYECKHUE U HedeToMeTpUIECKUe Uc-
CJIEJOBaHMUSL.

33. DIEeKTpOKMHETHYECKHUE SIBICHUS KOJUIOMAHBIX cucTeM. J[3erra-mo-
TEHLMA.

34. KuneTndeckas v arperaTuBHas yCTOMYUBOCTh KOJUIOUTHBIX CUCTEM.
Koarynsmus u dakropsl, ee Bb3pBatonue. [Ipasuna Llyneue-Tapam.
[Topor koarymsinuu. Bzaumuas koaryinsiusa. CtapeHue 3051€il U NenTH-
3anus. 3alUTHOE ACHCTBIE MOJIEKYIISIPHBIX aICOPOUPYIOLINX CIIOEB.
35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYIIpHO-
KMHETUYECKUE U ONTHYECKHE cBolicTBa pacTBopoB BMC. U303nekTpu-
yeckass Touka. Bsskocts. HaOGyxanwme. BwicamuBanme. Koanepsarus.
Oo6patumocts BMC.

36. O6mias xapakTepucTHKa MUKPOTETEPOTEHHBIX CHUCTEM. A3pO030JH,
CYCIIEH3HH, SMYJIbCUH, TIEHBIL.

[Ixana u KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIErocs MPeCTaBICHbI B TAOIHUIIE.

HIkana Kpurepumn oneHuBanusi
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE U rirybokoe SHaHHE MPOTPaMMHOTO MaTe-
(oTIHHO) puana, YCBOCHHE OCHOBHOI M JOMONHUTENLHOH JIMTEPATYPEI, PEKOMEHO-
BAaHHOU MPOrpaMMon JUCHHUIIIMHBI, MPABUJIBHOC PCHICHUC 3aa9HU.
MOJIHOE 3HAHHME MPOrPaMMHOT0 MaTepHalia, YCBOCHHE OCHOBHOM JIMTEpa-
Ol_IeHKa 4 TYPBI, peKOMeHHOBaHHOﬁ B MporpamMme, HaAJIMUUC MaJIO3HAYUTCIILHBIX OIIN-
(xopor1o) OOK B pelIeHUH 3a/1a4M, UJIU HEIOCTATOYHO MOJTHOE PACKPBITUE COJEPIKAHUE
BOIIpOCa.
Ouerka 3 3HaHHE OCHOBHOI'O NMPOTPaMMHOT0 MaTepuajga B MUHUMaIbHOM 00beMe, T0-
IPELIHOCTH HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B pellie-
(YIIOBJIETBOPUTEBHHO)
HUU 3a]]a4u.
Onenka 2 npo6esbl B 3HAHUSX OCHOBHOTO MPOTPAaMMHOIO MaTepHalia, MPUHIMITHAIb-
(HEey/IOBJIETBOPUTENILHO) | HbIE OLIMOKY MPU OTBETE HA BONPOCHI U B PEIICHUH 33JJauH.
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