MMUHUCTEPCTBO CEJBCKOI'O X0O35IIICTBA POCCUMCKOM ®EJEPAIIIA
(heepampHOE TOCY1apCTBEHHOE OFO/DKETHOE 00pa30BaTeIbHOE yIPEKACHHE

BBICIIETO 00pa30BaHU .
«@OKHO-YPAJBCKHI TOCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET»

HHCTUTYT AI'POIKOJIOT U — pummax ®I'BOY BO FO)KHO-YPAJIBCKU T'AY

VTBEPXJIAIO
JupexTop VIHCTUTYTaA arpO3KOJIOTHH

E.A. MunaeB

L
«28» ampens 2023 r.

Kadempa arpoTeXHOIOTHH U 9KOJIOTHH

Pabouas mporpamMMa JUCIMILUIAHEL

51.0.36 XUMUS ®U3UYECKAS U KOJJTOUTHA S

Hanpasnenue noarotoku 35.03.03 Arpoxumus H arpono4BoBeleHHe
HampaBieHHOCTH Arp0O3KO0JIOrHst
VpoBeHs BeICIIero 00pazoBaHus — 6aKaaaBpuaT

Kpanmupukanus — 6akaiaBp

®opma 00ydeHus — OIHAs

Muacckoe
2023



PaGouast mporpaMMa JIUCIMIUIHHE! «XUM.isl Qu3ndeckast ¥ KOIUIOMIHAD) COCTABICHA B COOTBET-
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30BaHWS, yTBEpXKAeHHOro IIpukasoM MuHHCTEpCTBa 00pa3sOBaHMA M HAYKH Poccuiickoit Penepanuu
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00pa30BaHUH JUI] C OTPaHUYECHHBIMU BO3MOXKHOCTSAMHU 310POBbS (OB3) 1 uHBAIUIOB.

CocTaBuTeNb — KaHIUAAAT OHONIOrnIecKuX Hayk, Kanranos A. A.

Pa6ouasi mporpaMMa TUCIUILTAHEEL 00CyXIeHa Ha 3aceaHuy Kaeaphl arpOTeXHOJIOTHH H 5KO-
JIOTHH

«21» ampenst 2023 r. (mporoxon Ne 8).
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PaGodass mporpaMMa AWCUHMIUIEHBI Ofo0peHa y4eOHO-METOIMIeCKOH komrccueit MHcTuTyTa
arpo3K0JIOTHH

«24» anpens 2023 r. (mpotoxoin Ne 3)
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1

IInanupyemsie pe3ybTaTbl 00y4eHHs 10 AUCHHUILINHE,

COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp no HanpasineHuto moaArotoBk 35.03.03 ArpoxumMus U arporoYBOBEACHHUE TOKEH ObITh
MOATOTOBJICH K PCIICHHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbBHOCTU CJIICAYIOIIUX TUITIOB: MPOHU3BOACTBCH-

HO-TEXHOJIOTMYECKOM.

Heab AucuunIMHbl — cOPMUPOBATH Y 00yUAIOMINXCS 3HAHUS, YMEHUSI U HaBBIKM HEOOXOMMBbIE

IUISL IOCTIEAYIOIEl IOArOTOBKH OakaaBpa, ClIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3aa4
CEIbCKOXO035HCTBEHHOTO MIPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JabHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOILIECCOB, MPOUCXOAALINX B TMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI;

— O3HAKOMMUTBCSA C annaparypord U MeToAaMu (PU3HUECKO-XUMUYECKOTO HCCIIEeIOBAaHUS, UCIIONIb3Y-

€MBIX JUIsl aHAJIW3a TIOYB U Ka4eCTBa CEJIbCKOXO35IMCTBEHHON MPOIyKIINH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XMMHUYECKUX 3aau.

1.2.

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

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUUYCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

Kon n HamMeHoBaHMe ®opmupyembie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIIETCHIINI 3HAHUA YMEHHUS HaBBIKU
OOyuarormuiicst  moipkeH | OOydaroniicss  moipkeH | OOydaromuiicst  J10J1-
3HATD: YMETb: ’KEH BIIaIETh:
V- lomct OCHOBHBIC 3aKOHBI €CTe- | UCTIOJb30BaTh OCHOBHBIC | HABBIKAMH TIPOBEIICHUS

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX AUCLMILTUH
IJI pCIICHUA CTaH-
JTApTHBIX 3a7a4 B 00J1a-
CTH arpodKOJIOTHH, ar-
POXUMUU U arponoyBo-
BCACHUA C IPUMCHCHU-
eM uH()OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX
TEXHOJIOTHI

CTBEHHOHAYYHBIX JHUCLIHU-
IJIMH, SBJICHUH W MOpo-
LIECCOB, B TOM 4YHUCIE
MPOLIeCChl  00pa30BaHUS
pacTBOpPOB, MX CBOWCTBA
U OCOOCHHOCTH TIpOTe-
KalolMX B HUX PEaKLHU;
MTOBEPXHOCTHBIE SIBIICHUS
U CBOMCTBa MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS Cy-
IIECTBOBAHUS  JIUCIIEPC-
HBIX CHUCTEM U (DaKTOPOB,
BIIMAIOLIMX HA YCTONYM-
BOCTb TaKHMX CHCTEM —
(b1.0.36-3.1)

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

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

XUMHUYECKUX  IPOIIECCOB,
MIPOUCXOMASIINX B TIOYBE U
pacTeHuu; UCMOJIb30BaTh
CBOMCTBa XAMHYECKHX
BEILIECTB B JIAOOpaTOpHOM
u MIPOU3BO/ICTBEHHOM
npaktuke — (b1.0.36-Y.1)

(U3NKO-XMMHYECKIX
METOAOB  HCCIEA0Ba-
HUM ITOYB U CEIBCKOXO-
3IUCTBEHHOM TPOAYK-
AU —

(b1.0.36-H.1)

2 MecTto nucuumianHbl B cTpykrype OITOII

Huctummaa «Xumus (u3ndeckass U KOJUIOMIHAS» OTHOCUTCS K 00S3aTeNbHON 4acTH OCHOBHOM
npodecCuoHAIBHONW 00pa30BaTEIbHON MPOTPaMMEBI OaKaiaBpHuaTa.




3 O0béM IMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM AUCHUINIMHEI cocTaBigeT 3 3adeTHbIx equHuibl (3ET), 108 akagemuueckux yaca (majee
yacoB). Jlucuuruiea nu3ydaercs:
— ouHas (opma oOydeHus B 3 ceMecTpe.

3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yueGHOMI paboThI KonunuectBo uacos

KonTakTHasi padoTa (Bcero), 4

B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA

Jlexmuu (JI) 14
JlabopaTtopusie 3ansTus (JI3) 28
[IpakTrueckue 3ansatus (113) -
CamocrosiTesibHasi padota odyuawmuxcs (CP) 66
KonTpoib -

HToro 108

3.2 Pacnpenenenne ydeOHOr0 BpeMeHH 1O pa3jejiaM U TeMam

B TOM YHUCIIC
KOHTAaKTHas pa60Ta Cé;
No Bcero Q.
HaI/IMCHOBaHI/IC PasaciioB U TCM =
TEMBI 4acoB CP e
JI JI3 113 o
N
1 2 3 4 5 6 7 8
Pasnen 1. dusuueckast XuMus
1.1. | BBenenue 11 1 4 — 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 6 - - - 6 X
1.3. | Xumuyeckasi TepMOJMHAMHUKA U TEPMOXHUMUS 11 1 4 - 6 X
1.4. | XumMnueckas KHUHETHUKA U KaTaIu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB M HEDJICKTPOJIUTOB 10 2 2 — 6 X
1.6. | DAEKTPOXUMHUUYECKHUE MPOLECCHI 10 2 2 — 6 X
Pasznen 2. Komnonguas Xxumust
2.1. | IloBepxHOCTHBIC sIBJICHHI. AICOPOIIHS 12 2 4 — 6 X
Komnonguele cucTeMbl 1 METOABI IIOIYUYECHUS JINO-
2.2. g A Y 9 1 2 - |6 x
(hOOHBIX KOJUTOMIOB
Y CTONYMBOCTE U KOATYJISLUSA JIMO(DOOHBIX KOJIIOU-
2.3. Y b 9 1 2 - | 6| x
OB
2.4. | MuUKpOreTepOoreHHbI€ CUCTEMBI 7 1 - - 6 X
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH
2.5. p yp a 11 1 41 - | 6] x
(pactBopel BMC)
KoHTpoas X X X X X X
HToro 108 14 28 66
4 CTpyKTypa H cofep:KaHue JUCHUIIMHBI, BKJIHYaIOIIee NPAKTHYECKYIO MOJAT0TOBKY

[IpakTHyeckast MOATOTOBKA MPH peaau3aliyd y4eOHBIX MPEAMETOB, KypCOB, AUCHUIUIUH (MOJIY-
Jeil) opraHusyercs MyTeM NPOBEJCHUs MPAKTUUYECKUX 3aHATUH, NPAKTUKYMOB, J1a0OpPaTOPHBIX paboT U
MHBIX aHAJOTHYHBIX BUIOB yUEOHOM NEATENBHOCTH, NPEAYCMATPUBAIOIINX YYaCTHE 00yJaroIuXcs B BbI-
MIOJTHEHUHU OTAEIBHBIX AJIEMEHTOB pa0OT, CBA3aHHBIX C Oyaylied mpodecCHOHATBLHON AeATEIbHOCTBIO.




HpaKTI/I‘IeCKaSI IIOATOTOBKA MOXKECT BKJIKOYATH B C€6$I OTACIIBbHBIC 3aHATHUSA JICKIHIUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaruu oOyJaronuMcs, HE0OX0IUMON ISl TOcIe-
JYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyAyIIel MpoQeccCuoHaIbHOM AesTeTbHOCTHIO.

PexomenayeMbIii 00beM MPAKTUUECKOW TOATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOH pa0OThI) I QUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xxkanue TUCHUIIMHBI

Pa3zgen 1. ®usuueckass XuMus
1.1 BBenenue

Bo3aukHOBeHHE (DM3MUECKON M KOJJIOMIHOW XMMHH KaK CaMOCTOSITENBbHBIX ITUCIHIUIAH. M.
B. JIoMOHOCOB — OCHOBOMOJIOKHUK (PU3HUECKOM XHMHHU. PONb OTEUECTBEHHBIX YYCHBIX B PAa3BUTHH
¢duznveckoii u kowmonaHoN xumun. IIpeamer ¢puzndeckoit 1 KOUTOUTHONW XUMUH. 3HaYeHHUE (PU3NIECKOM
Y KOJUTOUTHOM XUMHH B OMOJIOTHYECKON U CEIbCKOXO3SICTBEHHON HayKax.

1.2 ArperaTHble COCTOSIHMS BellleCTBa

CocrosiHUS BelIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3ma. ['a3oo0pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'da30B. YPaBHeHI/IG COCTOAHUA HACATIBHOI'O TIa3a, KHHCTHUCCKasd Teopm{ ra30B
PeannHEbIe Ta3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXUMHA

Kiaccuueckast u ctaTucTudeckas TepmoanHamMuka. CuctemMa u BHEHIHSs cpeia. DHeprusi. Pabora
U TEIUIOTa Kak cnocoObl mepenaun sHepru. DyHkims coctosHus. Ilapamerpsl cocrosHus. Peakuuu
obOpazoBanus. TermoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca U CIeCTBUS U3 HETO.
Bropoe Hauano tepmoanHamMuKHU. TpeTbe Havano TepMoarHaMukd. CBOOOHAS YHEPTUS M HAIPaBJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA M KATAJIN3

CKOpoCTh XUMHYECKHX peakuuil. CpeaHsis U MrHOBEHHAas CKOPOCTh XHMHYECKOW pEaKIHH.
KoHcTaHTa CKOpOCTM XMMHYECKOM peakiuuu. BiusHMe KOHLIEHTpalMM Ha CKOPOCTb pEakLuil.
Onpenenenre KOHCTAHT CKOPOCTEN peakuuii. BausHue temnepaTypbl Ha CKOPOCTh PEAKLIMK. Y paBHEHHUE
Appenuyca. DHeprus aktuBauuu. Katanus u ero 3HaueHrue B COBPEMEHHON XMMHUYECKON TEXHOJIOTHUU U
ouonornueckux mpoueccax. Kiaccudukanus kaTaluTuyeckux mporeccoB. GepMeHTaTUBHBIN KaTallus,
ero oOocoOEHHOCTM ¥ 3HaueHWe B OHOJOrMyeckux mporeccax. @DOTOXUMHUYECKHE PEaKIHH.
DOoTOXMMUYECKHE, TEMHOBbIE M paJHallMOHHO-XUMHUYeckhe peakuuu. CKopocTh (POTOXUMUYECKUX
peakiuii. CHHTE3 OpPraHMYECKOTO BEIIECTBA PACTCHHUSIMH TIOJ JCHCTBHEM XJOpoduiia Kak
ceHcuOunm3aropa. 3HadeHHe (oTocuHTe3a. XHWMHUYECKOe paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCTOMYMBOE, XMMHUYECKOE pPAaBHOBECHE W W3MEHEHUE TEPMOJUHAMUYECKHX (YHKIUH.
JIlnHaMu4eckuil XapakTep paBHOBeCHs. BiMsHuME BHEIIHUX YCIOBUM Ha paBHOBecue, npuHimmn Jle-
[arenbe. 3akoH aelcTBYOMMX Macc. KOHCTaHTa XMMHYECKOIO PaBHOBECHS U CBS3b €€ C U3MEHEHHEM
CBOOOTHOM DHEPTHUH.

1.5 PacTBOpBI 371eKTPOJITUTOB H HEJIEKTPOJINTOB

Paz6aBnennsie pactBOpbl. KosmmuraTuBHBIE CBOWMCTBA pacTBOpoB. [lOoHMWKEHHME JaBIEHUS
HACBHIIIEHHOTO Mapa pacTBOPUTENIS HAJ pacTBopoM. TemmepaTypa 3amMmep3aHus pa30aBIeHHBIX PaCTBOPOB.
Kpuockommsi. 3akonbr Payns. TemmepaTypa kumneHus pa30aBlI€HHBIX PacTBOPOB. DOYJUTHOCKOIIHS.
Ocmoc. OcmoTtuyeckoe jaaBieHHe pa30aBICHHBIX pacTBOpoB. 3akoH Baut T'odda. buomormueckue
npoueccbl U ocMoc. Bo3HMKHOBEHHME HOHOB B pacTBopax. [Ipomecchl conbBaTanuu (TUApaTaIUuN).
Pa3zButue TeOpuM CHUIBHBIX AJIEKTPOIUTOB B paborax [lebas m Xiokkens. AKTUBHOCTh, KOI(D(PUIMEHT



aKTUBHOCTH, MOHHas cuja pacTBopa. Pa3BuTHe MOHATUS KUCIOTHI M OcHOBaHus. Teopus bpeHcrena,
KHCJIOTHO-OCHOBHBIE Mappl. Cuja KUCIOT U OCHOBaHMM. KonnuecTBeHHOE OINpenesneHne KUCIOTHOCTH
BoiHBIX pacTtBOopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menoussix pacTtBopoB. bydephbie
CHUCTEMBI, IX COCTaB M MexaHu3M jeiicTBusa. Pacuer pH OydepHbix cucrem. bydepHas eMKoCTh, BIUsSHUC
Ha Hee pa3IMyHbIX (PAaKTOPOB. DJIEKTPUUECKAsi MPOBOAMMOCTb PACTBOPOB AIEKTPOIUTOB. [IpoBOIHUKH
MepBOTO M BTOpOro poja. IlpumeHeHne 3akoHa NEHWCTBYIOIMIMX MAacC, K CIa0bIM 3JIEKTPOJIUTaM. 3aKOH
pasbaBnenus OctBanbaa. IloABMKHOCTE HMOHOB. MeTOIBI M METOJUKU HCCIEAOBAaHHUS (PU3UKO-
XUMHYECKUX CBOWCTB pacTBOpoB. OrmpenerneHre CTENEHU W KOHCTAHTHl JUCCOLHMAIUU  CIa0bIX
anekTpoanToB. KoHnykroMerpuueckoe TUTpoBaHue. [IpuMeHeHHEe 3JIEKTpUYECKOW MPOBOJUMOCTH IS
OIIpEEIIEHNUS BIAKHOCTH CEIbCKOXO035HCTBEHHBIX IPOAYKTOB, IMHAMUKHU COJIEBOTO peXUMa I10YB.

1.6 DJleKTPpOXMMHUYECKHE MPOLECCHI

JIBOWHOM 3JIEKTpUUECKUil CIIOM M ero cTpoeHue. lanpBaHmdeckue sneMeHTH. OOpaTtumbie U
HeoOpaTuMble 2JIeMEHTHl. YpaBHeHue Heprcra. Dnexktpomanbie moreHnuansl u DJIC rampBaHHUYECKHX
aneMeHToB. HopmanpHbl  (CTaHIApTHBIN) MOTEHUMA]d. BOJOpPOIHBIM  ANIEKTPOA. DneKTposl
WHIMKATOPHBIE (MI3MEPUTENBHBIE) U BCIIOMOTaTeNbHbIE (CpaBHEHHUS). MI3MepeHune aIeKTpOaABIKYIIUX CHUJL.
[ToreHomeTpuyeckoe oOmpeaesieHue HOHOB B pacTBopax. Juddy3uonHsle moTeHuumansl. MeToabl
ycTpaneHus: nu(@y3uoHHBIX MOTEHIHANOB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbI U LEMH.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIA MMOTEHIIMA TIOYB; €ro u3mepeHue. IloreHnmomMeTpuieckuii MeTon
onpeneneHuss pH. CrexknsaHHBIA 5SJI€KTpoa ¢ BojgopoaHoi ¢yHkmmer. I[loTeHmmomeTpuueckoe
tutpoBanue. OrpenesieHue OKUCIUTEeNbHO-BOCCTAHOBUTENIFHOTO TOTEHIMATa B  OHOJOTHYECKUX
CUCTEMAX.

Pasznea 2. KonstongHas xumMus
2.1 [loBepXHOCTHBIE SIBJIEHUSI. ACOPOLMS

Nzotepmbl agcopOuuu. @usndeckas 1 XuMudeckas aacopOuus. AIcopOius Ha rpaHUIle TBEpAOe
Teno — ra3. Teopus ancopOunu, Ypapaenue Jlearmropa u Opeitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ Ha TOBEPXHOCTH ajcopbeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrus Ha TpaHMIe pas3zerna pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BemiecTBa. OpueHTalus MOJIEKYJ B IOBEPXHOCTHOM ciioe. YpaBHeHue [ nooca.

2.2 KoatoniHbIe CHCTEMBbI 1 MeTObI MOJTy4eHUs1 JTMO(POOHBIX KOIIOH/I0B

OOmast xapakTeprCTHUKA KOJJIOMIHBIX CHCTEM M UX POJb OMOJOTMYECKHX OOBEKTaX, MOYBax.
Mertoabl noiay4yeHus TU0o()OOHBIX KOJJIOUIOB C IIOMOIIbIO KOHIGHCAIIUN, MEXaHHUECKOTO pa3apoOIeHus,
AIIEKTPUYECKOTO PACHBUICHUS, YIBTPa3ByKa M MEeNTH3alul. MOJIeKyIIpHO-KMHETHYECKHE, ONTHYECKNE U
AJIEKTPUUYECKUE CBOMCTBA THMO(OOHBIX KOTouaoB. bpoyHoBckoe nBmkeHne. OCMOTHYECKOE JaBIICHHE.
CennmenTtanus. Bskocts. O4ncTKa KOMJIOMAHBIX PACTBOPOB METOAAMH JHAIN3a, YIbTpadHIbTpalny,
AJIEKTPOAMAIN3a U AEKTpoyabTpaduisTpanun. Ceeropaccesaue. Dddexr Tunaans u ypaBHenue Pames.
MeToabl 1 METOIMKHN MCCIIEOBAHUS (PU3UKO-XUMUYECKUX CBOMCTB KOJUIOMTHBIX CHCTEM.

2.3 YcToH4YMBOCTD M KOAryJasinus JU0(poOHbIX KOJJIIOMI0B

Kunernueckas u arperatuBHasi ycrounBocTh. Koarymsamus. JleiictBue anexktponutoB. [IpaBuio
[lynpua — lapau. CoBMecTHOE NEUCTBUE SJEKTPOJIMTOB IMpH Koaryisinuu. Koarynsuus u n3erTa-
noreHnuan. Teopus Koaryiasiuuu odnekTpoiauTtaMu. KunHetuka koarynsuuu. CrapeHue 30J€d U
MenTu3anus. 3alUTHOE IeHCTBHE MOJIEKYIISIPHBIX aJICOPOUPYIONINX CIIOEB.

2.4 MukporeTeporeHHbie CHCTEMbI
Cycnensuu. Omynbscun. O6patumocTs pas. IMynbsraropsl. Ilensr. Aspo3omnu.
2.5 PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHenui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux ponb B Ononorndeckux oobmekTax, mousax. Coro-
cTaBjeHue JTMO(YOOHBIX KOLUTOUIOB U pacTBOpoB BMC. DnekTpudeckue, MOJEKyIIpHO-KHHETHICCKUE U



onrtudeckue cBoiictBa pactBopoB BMC. 3apsn wactuiel. M3osnekrpuueckas Touka. MemOpaHHOe pas-
HoBecue. Bsaskocts. OcmoTrueckoe napiienne. CBeTopaccessHue U noriomnieHue ceera. HaOyxanwue u pac-
tBopenne BMC. Crenenp HaOyxaHust M CKOpOCTh HaOyxaHus. @axkTopsl HaObyxanus. I'enu. Cryanu. [o-
JYKOJUIOUbl. METO/bI M1 METOANKH MCCIIEN0BAHUS (PU3UKO-XUMHUECKUX CBOMCTB BBICOKOMOJIEKYJISIPHBIX
COCIIMHECHMU.

4.2 Conep:xaHue JeKIuii

No

Kpatkoe coneprxanue JeKIINU
JICKIIUH P Acp =

KommuectBo
4acoB
MOArOTOBKA

IIpakTuueckas

BBenenue. Bo3HukHOBeHHE (HU3UYECKON M KOJUIOMIHOW XMMHH KaK CaMOCTOSI-
TeNbHBIX NUCHUIUIHH. [IpenMer ¢u3nueckoil u KOJUIOMAHOW XMMHU. 3HAYCHHE
(hU3UIECKON M KOJUTOMAHOW XUMHUU B OMOJIOTHYECKON M CEITbCKOXO3SIMCTBEHHOM
HayKax.

1. XuMuveckass TepMoAMHAMUKA U TepMoxuMmus. Kiiaccuueckast U cratuctuue- | 2 +
ckas TepmoanHamuka. CUcTeMa W BHEWIHSS cpena. JHeprus. Paborta u temnora
Kak crocoObl mepenaun sHeprun. OyHknus cocrossHus. [lapaMeTpsl cOCTOSHUSA.
Peakiiun oGpaszoBanus. TeroBod 3¢(eKkT XMMHUYECKON peakuuu. DHTAIbIUS.
3akoH ['ecca u ciaeacTBUA U3 HETO.

Xumuyeckass KHHeTHKA U KaTaau3. CKOpocTh XUMHUECKUX peakuuil. CpenHss
U MTHOBEHHAsl CKOPOCTh XMMHUYECKON peakiuu. KoHCTaHTa CKOpOCTH XMMHYE-
CKOHl peakuuu. BiusHue KOHLIEHTpauuu Ha CKOpOCTh peakuuil. OmnpeneneHue
KOHCTAaHT CKOpPOCTEH peakuuil. BiusHue temmepaTypbl Ha CKOPOCTh PEAKIUU.
VYpaBHeHue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHOW XUMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kmaccuduka-
U] KaTAIMTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0cOOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMYECKUX Mpolieccax. XUMHUYECKOoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTUHHOE, yCTONYMBOE, XMMUUECKOE PAaBHOBECUE U M3MEHEHHE
TepMoAMHAMUYECKUX QYyHKIHH. JInHaMudecKuil XxapakTep paBHOBecHs. BiausHue
BHEIIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-lllaTenbe. 3aKoH AeHCTBYONINX
Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HENIEKTPOJIUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTaTUBHBIE CBOMCTBa pacTBOpoB. [loHM)KeHHE NaBieHMs] HACBIIIEHHOTO Mapa
pacTBOpUTENs HaJ pacTBOpoM. Temmeparypa 3amep3aHusi pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payms. TemmepaTypa KumieHus pa30aBiICHHBIX
pactBopoB. D0ymmockonus. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHUE HOHOB B pactBopax. lIpomeccsl conmpBaTanuu (ruapartanuu). Pazsutue
TEOPHUH CHJIBHBIX JJIEKTPOJUTOB B paboTax Jlebass u XroKkens. AKTUBHOCTh, KO-
3¢ GUIMEHT aKTUBHOCTH, HOHHASI CHJIa PAacTBOPA. DJIEKTPHUECKasi IPOBOJUMOCTb
pacTBOpoB 3eKTPoauTOB. [IpoBogHMKYK mepBoro u Broporo poza. [Ipumenenue
3aKOHa ﬂeﬁCTBYIOHIHX Macc, K C.Ha6BIM SJICKTPOJINTAM. MGTO,Z[BI U METOJUKU HC-
clieJoBaHMs PU3UKO-XUMUYECKUX CBOMCTB pacTBOPOB.

DJIEKTPOXMMHYeCKHe nmpouecchl. /[BOMHOMN AJIEKTpUYECKUI CIION U €ro cTpoe-
Hue. ["anpBannueckue 35eMeHThl. OOpaTuMbie U HEOOpPATUMBIC JIEMEHTHI. Y paB-
HeHue HepHcra. Onekrponanbie noteHnuansl 1 DJ]C ralbBaHUUECKUX 3JIEMEHTOB.
4. HopMmanbnblii (cTangapTHbIN) nmoTeHUIHAT. BogOpoAHBINA 31EKTpOa. DIEKTPOAbl | 2 +
MHJVKAaTOpHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeNlbHbIE (CpaBHEHMSI). M3mepeHne
ANEKTPOABIKYIINX Cvl. OINpenencHue OKUCINTENbHO-BOCCTAHOBUTEIBHOIO I10-
TEHIIMAajIa B OMOJIOTHYECKUX CHUCTEMAX.

3. IToBepxHocTHBIE siBJIeHMsA. AncopOuusi. M3orepmel ancopbumu. @usnveckas u | 2 +




XUMHYecKast aficopOmms. AICopOIus Ha TpaHUIIe TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmropa u ®Opeitnanmuxa. AncopOIus Ha TpaHUIE TBEPIOE
TEJI0 — PacTBOP.

KosutonaHbie cucTeMbl U MeTOAbI MOJYy4YeHHUs JUO(POOHBIX Ko/L1oua0B. O0-
1ast XapaKTePUCTUKA KOJIJIOUTHBIX CUCTEM U UX POJIb OMOIIOTHYECKUX 00BEKTaX,
mo4Bax. MeTo el moydeHust JIMO(HOOHBIX KOJIJIOUIOB C TMTOMOIIBIO KOH/ICHCAIINH,
MEXaHHYECKOTO pPa3ApoOIeHUs, dIEKTPHUUYECKOTO PACIBUICHUS, YJIbTpa3ByKa W
nenTu3auu. MoJIeKyJISIpPHO-KUHETUYECKHUE, ONTUYECKUE U AJIEKTPUUECKUE CBOM-
cTBa MOGOOHBIX KOIONAOB. bpoyHOBCcKOe nBIKeHHE. OCMOTHYECKOE JaBiie-
Hue. Cegumenranus. Bsskocts. CBetopaccestHue. MeToabsl 1 METOAUKHA HCCIIe-
NOBaHUS (PU3UKO-XUMUYIECKUX CBONCTB KOJJIOUTHBIX CHCTEM. Y CTOHYMBOCTH U
KoaryJsauus JuogoOHbIX KOLUIOMA0B. KrHeTnyeckass U arperaTuBHas yCTOM-
yuBocTh. Koarynsauus. JlelictBue snextponutos. Ilpasuno Iynbua — INapaw.
CoBMeCTHOE JEHCTBUE AIEKTPOIUTOB MpU Koaryssuuu. Koarynsuus u m3erra-
noteHuuai. Teopust Koaryasinuu iekTpoiautaMu. KuHeTrka KoaryJisiiui.

Muxporereporeinbie cucrembl. CycreHsuu. OMmyibcun. O6parumocts ¢as.
Omyunbratopsl. Ilensl. Aspo3zoinn.

PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
xapaktepucTtuka pactBopoB BMC u ux poyib B OMOIOTHYECKUX O0BEKTaX, MO4-
Bax. ComnocraBienue Tu0GOOHBIX KOJUIONAOB U, pacTBopoB BMC. DiekTpude-
CKHE, MOJIEKYJIIPHO-KMHETUYECKHE W ONTHYECKHE cBOicTBa pactBopoB BMC.
3apsa yactuubl. M3o03mekTpudeckas Touka. MeToasl U METOIMKUA UCCIIEIOBAHUS
(U3HKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYJISIPHBIX COCTMHEHUH.

HToro

14

10%

4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aAHATHIH

o/a

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KomnuectBo

JacoB

IIpakTuueckas
TTOJITOTOBKA

Bronnoe 3anstue. Texnuka 6e3omacHocTy. Perienne 3a1a4 Ha arperaTHple COCTOs-
HHA BEIICCTBA.

n

+

Xumndeckast repMoanHaMuka. OrnpeneneHue TeroBoro g gexra mporecca pac-
TBOPEHHSI COJIH.

n

+

Xumuueckas KuHeThka. @OoTOMETpUUYECKOe N3YyUEHUE KNUHETUKH XUMUYECKOW peak-
ouu.

[Toryuenue 0yepHBIX paCTBOPOB M M3YUYCHHE X CBONCTB.

HOBerHOCTHBIG ABJICHUS. I/ICCHGI[OBaHI/Ie aI[COp6L[I/II/I MOBCPXHOCTHO-AKTUBHOTI'O
BemiectBa (IIAB) 3 pacTBopa Ha MOBEpXHOCTH TBEPAOTO TeJA.

Komnonanslie pactBopsl. [losyueHne u cBOWCTBA KOJUIOMIHBIX PACTBOPOB.

N R

BricokoMoeKysipHble COeTMHEHM. 3ydueHne cBOMCTB pacTBOPOB BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHUM.

A | A

Hroro

=
I L R L

4.4 Conep:kanue NPaKTHYECKHUX 3aHATHH

[IpakTHyeckue 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.




4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aroIMXCcst

4.5.1 Bwuasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

Bunbl caMmocTosTenbHON paboThl 00YYarOIIIXCs

KomnuectBo yacos

[ToaroroBka k 1aOOPATOPHBIM 3aHATUSAM U K 3alTUTE Ta0OPATOPHBIX paboT

28

CaMOCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

28

[ToaroToBka K MPOMEXYTOYHOM aTTECTALUK

10

Hroro

66

4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyYaIOLIHXCS

HaunmenoBanue Tem 1 BOpocoB

KomanuectBo
4acoB

Beenenne. M.B. JIOMOHOCOB — OCHOBOIOJIOKHHUK (PU3MUECKOW XuUMHHU. Poib
OTEYECTBCHHBIX YUCHBIX B PA3BUTHU (U3NYECKON U KOJIJIOUAHON XUMHUH.

6

AFpeI‘aTHBIG COCTOsAHHA BCUICCTBA. Kunernueckas TCOpHA Tra30B. PeanbHbie
Tras3bl.

6

XuMunueckas TepMOJUHAMUKA U TEPMOXUMHA. BTopoe Havamo TepMoauHaMu-
ku. Tperbe Hauano TepMoanHaMUKH. CBOOO/IHAS SHEPTHsl U HANIPABIICHUE XU-
MHYECKHUX PEAKIUM.

XuMuyecKkasi KHHETUKa U Katanu3. otoxumudeckue peakuuu. oroxumuye-
CKHe, TEMHOBBIC H PaTUuaIllMOHHO-XUMUYecKkue peakiuu. CKopocTh POTOXUMU-
YyecKux peakiuil. CUHTE3 OpraHM4eCKOro BEUECTBA PACTEHUSIMHU MO/ ICHCTBH-
eM xJjopopuiia Kak ceHcuOmnuzaTopa. 3HaueHue QorocuHTe3a. KoHcranTta
XUMHUYECKOTO PAaBHOBECHSI M CBSI3b €€ C N3MEHEHHEM CBOOOTHON YHEPTHH.

PacTBOpBI AMEKTPOIUTOB U HEDJIEKTPOIUTOB. Pa3BUTHE MOHATUS KUCIOTHI U
ocHoBaHus. Teopus bpeHcTena, KMCIOTHO-OCHOBHBIE Mapbl. Cuja KUCIOT U
ocHoBaHuil. KonnuecTBeHHOE OIpeesieHne KUCIOTHOCTH BOJHBIX PAacCTBOPOB.
[Tonsitue pH u pK. Pacuer pH kucibIx U menoyHsix pactBopoB. bydepHsbie
CUCTEMBI, UX COCTaB M MexaHu3M JeiictBus. Pacuer pH OydepHbIX cucrem.
Bbydepnas emkocTh, BIUsSHHE Ha HEe pa3IUYHBIX (PaKTOPOB. 3aKOH pazdamiie-
Hus OctBanbaa. [logBukHOCTE MOHOB. OmpenesieHUe CTENEHH M KOHCTaHTHI
JIUCCOLUAUU  cIa0bIX AJIEKTPoNUTOB. KOHIyKTOMETpHuYecKoe THUTPOBAHUE.
[IpuMeHeHne 3JIEKTPUUECKOM MPOBOJMMOCTH ISl OMpPEACNICHUS] BIAXHOCTH
CEJIbCKOXO035IMCTBEHHBIX IPOAYKTOB, IMHAMUKHU COJIEBOTO PEXKUMA MTOYB.

DNEeKTpOXUMHUECKHE Tporecchl. [[oTeHIMOMETprUeCKOoe OIpeieJIeHIe HOHOB B
pactBopax. Juddysuonnpie moreHImanbl. Metonsl ycrpaneHus: nuddy3noH-
HbIX TOTEHUUATOB. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE SIEKTPOAbl U IIEMH.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIM MOTEHIMAN 110YB; €ro usmepenue. [loren-
nuoMeTpudeckuii Meron onpeneneHus pH. CTEKISHHBINA 3J1E€KTpoJ ¢ BOIOPOJI-
HOM QyHKIMeH. [loTeHIMoMeTpuYecKoe TUTPOBAHNUE.

[ToBepxHocTHBIE siBieHUs. OpHueHTanus Ju(UIbHBIX MOJIEKYJ Ha TOBEPXHOCTH
agcopOenTa. AncopOuus snexTponutoB. [IpaBuna dasuca — [TeckoBa. OOMeH-
Has ancopOumsi. YpaBHeHne Hukombckoro. AmcopOiys Ha TrpaHUIE paszena
pactBop — ra3. [loBepXxHOCTHO-aKTHUBHBIE U TOBEPXHOCTHO-HEAKTHUBHbBIC BElle-
ctBa. OpueHTaIMsI MOJIEKYJI B IOBEPXHOCTHOM cjioe. YpaBHeHue [ mb6ca.

Konnounaneie cucteMbl 1 METOJIBI MOTy4EHUS THOPOOHBIX KOJIIOUA0B. OUncT-
Ka KOJUIOMJHBIX PACTBOPOB METOJAMH JUANIN3a, YIbTPA(QUIBTPALNH, JIEKTPO-
AMaIn3a v WeKTpoyapTpadmibTpaunu. Dpdext Tunnans u ypasaenue Pases.

YceroitunBOCTh M KoaryJsiiust JIMOGOoOHBIX Koiiou10B. CTapeHue 30JIeH U Mer-
TH3anus. 3aiUTHOE JEHCTBIE MOJICKYIISIPHBIX aICOPOUPYIONIHNX CIOEB.

10




10 Muxkporereporenusie cuctembl. CycneH3uu. OMynbeud. OO0paTUMOCTh (as. 6
" | Omyaeraropsl. [lensl. Aspo3onu.
PacTBOpBI BHICOKOMOJIEKYIISIPHBIX coeanHeHuit (pactBopsl BMC). MemOpan-
11, | HOe paBHOBecHE. Bsizkoctb. OcmoTnueckoe nasnenue. CBeTopaccessHue 1 mo- 6
" | rnomenue ceera. Habyxanue u pactBopenue BMC. Crenenb HabyxaHus 1
ckopocTh HaOyxanus. @aktopel HaOyxauus. ['enmu. Ctygau. [lomykomtonasl.
HTroro 66

S  Y4eOHO-MeTOAMYECKOE 0OecIedeHue CaMOCTOATEIbHOI PadoThl 00y4a0IIMXCS
0 TUCIHUIIINHE

YyebHO-MeToaMUecKue pazpaboTku umerorcs B Hayunoit O6umbmuoreke PI'BOY BO HOxnO-
VYpaneckuii 'AY:

1. Xumus Gusnueckas U KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTONl. peKOMEHAIMHU K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUILINHE [y OakanaBpoB, oOydarommxcs mo HanpaiaeHusM: 35.03.03 Arpoxu-
Mmus U arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorust npous-
BOJICTBA U MepepabOTKH CeIbCKOX03siiicTBeHHOM npoaykimu ] / FOxuo-Ypansckuit 'AY, UHcTutyT arpo-
skosioruu; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuiit ['AY, 2016. - 28 c.: un., Tabn. - bu6-
quorp.: ¢. 28 (10 Ha3B.). - {octyn u3 nokanbpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu Unrtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBEIEeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4alomuXcs Mo
JUCIHUILIHHE

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydwarontuxcs Tpedoanusim ®@I'OC BO
pa3paboTaH (OH]] OLEHOYHBIX CPEJACTB JAJIS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy oOydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpeAcTB IpenacTasieH B [Ipuio-
KCHUU.

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

OcHOBHas 1 JIONIOJHUTENbHASA y4eOHas nuTepaTypa uMeercss B HayuHoi 6uOnmoTeke u JIeKTpOoH-
HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO Hxuo-Ypansckuit [AY.

OcHoBHAaA:

1. Hurmarymmun, H. I'. ®usnueckas u kossouaHas xuMus : yueoHoe nocobue / H. I'. Hurmatysmus.
— 2-e u3xa., ucnp. u gomn. — Cankt-Ilerepoypr : Jlans, 2022. — 288 c¢. — ISBN 978-5-8114-
1983-8. — Teker : anekrponHslii // Jlaup : snekrponHo-OmOnmmuoreynas cucrema. — URL:
https://e.Janbook.com/book/212168

2. Kywmbikos, 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. ®usnveckas u KoyutouaHas Xxumus : ydeOHUK juia By3oB / T. P. SIkymos, ®@. O.
3unnatos, I'. H. 3aitnameBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexkTpoHHsblii // Jlaup : snekrponHo-OmOnmmnoreyHass cucrema. — URL:
https://e.Jlanbook.com/book/176871

4. Hurmarymmus, H. I'. Ilpaktukym no ¢usndeckoit u xoymutonanoi 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 : aneKkTpoHHbIi // Jlanb : 31ekTpoHHO-OMONIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

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

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

JlonmosHUTEbHAS:

1. AngpromkoBa O. B. Xumusa. M30pannbie pa3nensbl o0med (U3NIECKOW W KOJUIOMAHOW XUMHUU
[Onextponnsiii pecypc] / O.B. Auapromikosa; T.U. Boctpukosa; A.B. IlIBeipeBa; E.}FO. ITonona -
Hoocubupck: HI'TY, 2011 - 160 c. - locTyn k momHOMY TekcTy ¢ caiita ObC YHuBepcuterckas
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. ITomsixkoBa, 0. 1. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : 37eKTpoH-
HbIl // Jlanb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/4568

3. @wusnueckas u kKowtougHas xumus. [Ipaktukywm : yuebHoe mocobue / I1. M. Kpyrnsakos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. Komea. — Canxkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN
978-5-8114-1376-8. — TekcT : anekTpoHHBIN // JlaHb : 351eKTpOHHO-OMONIMOTeYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/211136

4. boupapesa, JI. I1. ®uzuveckas U KOJUTOUAHAS XUMHUSI: TEOPHUS M MPAKTHKA : ydeOHOe Tmocodue : /
JI. TI. bonnapesa, T. B. MactiokoBa ; Hayd. pea. T. A. Kyumenko. — Boponex : BopoHnexckuii
rOCyJapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TexHoaorui, 2019. — 289 c. — Pexxum gocrymna: no
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkwmna, W.M. Kommomgnas xumus [DIEeKTpOHHBIM pecypc]: ydeOHoe mocobue /
WM. Kykymkuna, A.}O. Mutpodanos. - KemepoBo : KemepoBckuii rocyiapcTBeHHBIH yHHUBEp-
cutet, 2010. 216 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=232755

8 Pecypchbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTU «HTepHeT»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

Hayunast snexktponnas 6uonmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBI

VYyebHO-MeToanUecKue pa3paboTku umeroTcs B Hayunoit Oubamnorexe u 3J1eKTpOHHON HHGBOP-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. ®usnueckas ¥ KOJUIOMIHAS XUMUs [DJIEKTPOHHBIN pecypc] : METOA. yYKa3aHHs K BBIIIOJHEHHUIO
nabopaTopHBIX paboT [ms OakanaBpoB, oOyuaromuxcs 1o HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "Canooacto”, 35.03.07 "TexHonorus npou3Bo-
CTBa CEIbCKOXO03siMcTBEHHOU Tpoaykiuu'] / KOxuHo-Ypaneckuit ['AY, MHCTUTYT arpo3Kojoruu ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit ['AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanpHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [Ho-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢uzndeckas U KOJUIOUIHAS [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs IO PEIICHHUIO
3amad [t 6akanaBpoB, oOyuaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit ['AY, UactutyTt arposkosioruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - 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. Xumusa Qusnueckas ¥ KOJUIOMAHAs [DJIEKTPOHHBIA pecypc] : METOJ. peKOMEHJAIMHU K caMmo-
CTOSITEJIBHOM pa0oTe MO AMCIUIUIMHE [171s1 0akaiaBpoB, 0OyJaromuxcs mo HanpasieHusm: 35.03.03 "Ar-
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poxumus u arponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo"”, 35.03.07 "Texunouo-
rUs MPOU3BOJACTBA CEIbCKOX03sMCTBEHHOM TTpoaykuuu'| / FOxno-Ypansckuii ['AY, MHCTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii [AY, 2016. - 28 c. : un., Tabn. - bub-
auorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu Unrtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. dusnyeckas U KOJUIOUIHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. YKa3aHUs MO UCIOIb30Ba-
HUIO JTa0OpaTOpHOro O0OPYIOBaHHS [IUIsI CTYIEHTOB arpOHOMHYECKOTO (DaKyIbTeTa HAMPABICHHIA:
35.03.03 - Arpoxumus u arpornouyBoBeeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHonorusi MPOU3BOJICTBA CEILCKOXO3sMCTBEHHON nponykuuu] / FOxuo-Ypansckuii 'AY, UaCcTHUTYT
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabm. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOMN CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemeHnHbIe HH(OPMALMOHHBIE TEXHOJOTHH, HCIIOJIb3yeMble IPH OCYIIeCTBJICHUH
o0pa30BaTe/IbLHOIO NMpoLecca Mo JMCHUILIMHE, BKJIYas lepedyeHb IPOrpaMMHOro odecne4eHus U
HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uGamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(popManoHHO-cripaBoyHas cucrema 'OCToB) http://www.cntd.ru/;

[lepedeHpb JMIEH3MOHHOIO MPOrPpaMMHOr0 obOecneueHus. PEKBU3UTHI MOATBEPKAAIOLIETO JOKY-
MEHTa:

1. Onepanronnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellLegalizationGetGenuine. JIuniensuonnsiii gorosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 .

2. Oducueiii naker npuioxkenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuneH3non-
Hb1i joroBop Ne 11353/409/44 ot 25.12.2018 r.

3. ArtuBupyc Kaspersky Endpoint Security nist Ousneca, Jlnnensnonssiii jorosop Ne 44/44/9A/23
ot 05.10.2023 r.

11 MarepunanbHO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJIeHHS 00Pa30BaTEILHOTO
npouecca no JUCUMIIHHE

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

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

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHI CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0bOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYLIETO KOHTPOJIS U TIPO-
MEXYTOUHOH aTTecTauu — jJadbopaTopus XuMuu — 314.

IHoMemeHust 1J1s1 CAMOCTOATEbHOI PadoThI 00y4aKOIIMXCS
1. Tlomemenust aJisi cCaMOCTOSITENBLHOM pabOThl oOyuaromuxcst — ayauropust Ne 111a, ocHameHHas
KOMIBIOTEPHON TEXHUKOM C MOAKIIOUYEHUEM K ceTH «HTepHeT».

IlepeyeHb 000pyI0BAHMS U TEXHUYECKHX CPEICTB 00yUeHUS:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs1 anektponnbie VIC-120 d3.
Cymmuneabnii mkadg CHOJI 58/350.
BreiTsoxHOM 1IKad.

Tepmocrar TC-1/20 cyx0BO3QyIIHBIN.

NNk »wD =
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8. DnexTpuyeckas IJIUTKA.
9. bans naboparopnas 113-4300.
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

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

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a/1a4l TPOPECCHOHATBHOMN IeSTENFHOCTH Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB MaTEMaTUYECKHX M €CTECTBEH-

KomnereHnuu u ux MHAUKATOPHI, (hOpMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

HBIX HayK C IPUMEHEHHEM WH(OPMalOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Ko 1 nammeHoBaHue ®opmupyembie 3VH
HanmenoBanune
HWHAUKATOpa NOCTUKCHUSA
OIIEHOYHBIX CPEJICTB
KOMITETEHIINH 3HAHUS yMEHUS HaBBIKHA
OO0yuaromuiics noipkeH | OOydvaronuiics noipkeH | OOyvaronuiicss  goipkeH | Tekymas aTTecTarus:
3HATD: YMETb: BJIAJIETD: - OTYeT MO J1abopaToOpHOU
WJI-1onk-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH MpOBEICHUS | paboTe;
Hcnonb3yeT OCHOBHBIC 3a- | HOHAYYHBIX JTUCIUIUIAH, SIB- | 3aKOHBI W TIOHSTHUS €CTe- | PU3UKO-XUMHUUYECKUX Me- | - TECTUPOBAHUE;

KOHbI ~ €CTECTBEHHOHAy4-
HBIX JUCUUIUIMH JUIS pe-
IIEHMs CTAaHAAPTHBIX 3a/1a4
B 00JacTu arpo’KoJIOTHH,
arpoOXMMUU U arporoyBo-
BEJCHUS C MPHUMEHEHUEM
nH(pOpPMaIMOHHO-
KOMMYHUKAIIUOHHBIX ~TEX-
HOJIOTUH

JIEHUM W TPOIIECCOB, B TOM
YHCIIe TPOLIECCHl 00pa3oBaHuUs
pacTBOpOB, HX CBOHCTBA H
0COOEHHOCTH NPOTEKAIONIUX B
HUX PpEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBa IIO-
BEPXHOCTHBIX CIJIOEB; YCIOBUS
CyHICCTBOBAHUA OUCIICPCHBIX
cucteM U (PaKTOpOB, BIHSIO-
mux Ha yCTOfI‘IPIBOCTB TaKnux
cuctem — (b1.0.36-3.1)

CTBCHHOHAyYHBIX  JIHUCLU-
IUIMH B TPO(eCcCHOHANTBHOM
JESATEIILHOCTH, OIPEACIATh
CYLIHOCTb ¢buzuko-
XMMHMYECKHX  TPOLIECCOB,
IIPOUCXOJAIIUX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHUX Be-
IECTB B J1a0OpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.36-Y.1)

TOJIOB UCCJIEJOBAHUN ITOYB
U CEIIbCKOXO03SMCTBEHHOM
nponykmuun  — (b1.0.36-
H.1)

- YCTHBIN OTBET.

[IpomexxyTouHast arrecra-

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

N-1omnk-1 Mcrionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUILINH I PEIICHUs CTaHJApTHBIX 3a]1a4 B 00JIACTH arpO3KOJIOTUH, arPOXUMUH U
arponoYBOBECHMSI C IPUMEHEHNEM UH()OPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT MM

INokazarenn Kputepun n mkasna oleHUBaHUS Pe3yJIbTaTOB 00yUYEHUsI O JUCLUIIINHE
OLICHUBAHUS N N N
(DopMupyeMbIe Henocratounslit JloctaTtounsbrit Cpennuit Bricokuit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
B1.0.36-3.1 OOyuaromuiics He 3HaeT | OOywatomuiicss cnabo 3Haer | OOywaromuiicss  3HaeT  MeToasl | OOyuaromuiics 3HaeT mpaBuwIa U
OCHOBHBIX 3aKOHOB €CT€- | OCHOBHBIE 3aKOHBI €CTECTBEH- | IPUMCHEHHs OCHOBHBIX 3aKOHOB | METOJbI IPUMEHEHUSI OCHOBHBIX
CTBEHHO-HAyUYHbIX JUCLH- | HO-HAYYHBIX AUCLMIUINH, SB- | €CTECTBEHHO-HAYYHBIX JUCLHUIUIUH | 3aKOHOB €CTECTBEHHO-HAYUHBIX
IUIMH, SIBJICHUH M Mpolec- | JeHUH M MpPOLECcCOB, HAa KOTO- | C HE3HAYUTEIbHBIMHU OIIMOKAMM U | JUCHUIUIMH HA MX IEpPecedeHHU
COB TIpU pELIEHUU CTaH- | pIX OCHOBAHBbl MPUHIMIIBI | OTAEIBHBIMU IIPOOEIaMU C TpeOyeMOl CTENEHbIO IOJIHO-
JapTHBIX 3a1ad B 0OJacTu | JeHCTBUSI OOBEKTOB mpodec- TBI 1 TOYHOCTH
arpo3KoJIOTUH, AarpOXUMHUU | CHOHAIBHOU JESTEIbHOCTU
Y arpoIoYBOBEICHUS
B1.0.36- V.1 OOyuaromuiics He ymeeT | OOyuatomuiicss cimabo ymeer | OOyudaromuiicss ymeeT omnuchiBaTh | OOyuaromuiics yMeeT OIUCHI-
UCIOb30BaTh  OCHOBHBIE | UCIIOJB30BaTh OCHOBHBIC 3a- | IOHATUHHYI0 M MAaTeMaTHYeCKyIO | BaTh NMOHATUHHYIO M MaTeMaTH-
3aKOHBI M TIIOHATHUSl €CTe- | KOHbl M IIOHATHSI €CTECTBEH- | KAPTHHY SIBICHUMN, BO3HHKAIOLIUX | YECKYIO KapTUHY SBJICHUI, BO3-
CTBEHHO-HAyUYHbIX [MCIM- | HO-HAYYHBIX JAUCLHUIUIMH B | HA TIE€PECEYeHUU eCTECTBEHHO- | HUKAIOUIUX Ha IepPecedeHHH
IUIUH B NPO(ECCUOHAIBHON | MPO(ECCUOHAIBHON JIesTeNb- | HAYYHbIX AMUCLUIIIMH C HE3HAYU- | €CTECTBEHHO-HAYUHBIX  JHUCLU-
IEATEeTbHOCTH HOCTHU TEIbHBIMU 3aTPYJHEHUAMHU IUIMH
B1.0.36- H.1 OOyuaromuiics He Biageer | OOyuaromuiics ciaabo Brageer | OOyyaromuiicst BirageeT HaBblkamu | OOyuaromuiics cBOOOAHO BIla-

HaBBIKAMH TIPOBENICHUs (u-
3UKO-XUMHUYCCKHUX MCECTOI0B
HCCIENOBAHUA TOYB U
CEIbCKOXO3SIMCTBCHHOM
MPOAYKIHUH

HaBBIKAMH TIPOBEICHUS (HU3H-
KO-XMMHYECKUX METOJIOB HC-
CIIENOBAaHUN IIOYB U CEILCKO-
XO35MCTBEHHOU NPOAYKIIMU

npoBeaeHusT (U3NKO-XUMHYECKUX
METOJIOB HCCIICIOBAHUN TIOYB U
CEJIbCKOXO3SIMCTBEHHOM  TPOIYK-
MU ¢ HEOOIBIIUMHU 3aTPyTHEHUS-
MU

J€eT HAaBBIKAMHM IIPOBENCHHUSA
(U3NKO-XUMHUYECKUX  METOJIOB
UCCJICIOBAHUM IIOYB U CEIIBCKO-
XO35MCTBEHHOU NPOAYKLUH IIPU
permeHnun  TpodeccCHOHaTbHBIX
3a/1a4
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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 M KOUIOMAHAS XUMHS [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUsl K BBIIIOJIHEHUIO
nmabopaTopHBIX paboT [y1st OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumust u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto”, 35.03.07 "TexHosorus mpous-
BOJICTBa CEJIbCKOXO03siMCcTBeHHOM Tpoaykuuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3’koioruu ;
coct. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit AY, 2016. - 85 c. : un., Tabn. - C npun. - bu6-
JIAOTD.: C. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢pusndeckas U KOJUIOUAHAs [DIEKTPOHHBIN pecypc] : METOJ. YKa3aHUs MO PELICHUIO 3a-
nad [nms 6akanaBpoB, oOydaromuxcs mo HampasiaeHusM: 35.03.03 "Arpoxumust U arpornovyBoBecHue",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo", 35.03.07 "TexHosorHsi MPOU3BOACTBA CEIHCKOXO-
3siictBeHHOM mpoaykuuun'"] / FOxuo-Ypansckuit ['AY, MucTutyT arposkonoruu ; coct. A. A. Kanra-

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

3. Xwumus ¢uszndeckas v KOUIOUIHAs [DIEKTPOHHBINA pecypc] : METOI. pEKOMEH AUl K CaMOCTOsI-

TEJBbHOM paboTe Mo TUCHMITUIMHE [ OakanaBpoB, oOydaroniuxcs no HampasiaeHusm: 35.03.03 "Arpo-
xumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo”, 35.03.07 "TexHoo-
I'vsl IPOU3BOJICTBA CENbCKOX03siiicTBeHHOM npoaykuuun'] / Oxuo-Ypansckuit 'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadm. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJJIOUIAHAS XUMUS [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHUs M0 MUCIOJIb30BAHUIO
nabopaTopHOro 00OpyIOBaHUS [[JIs1 CTYIEHTOB arpOHOMHYECKOro (axyiabTeTa Hanpasienui: 35.03.03
- Arpoxumust u arporiouBoBezeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBonctso, 35.03.07 - Tex-
HOJIOTHS TPOU3BOJICTBA CEIbCKOX03icTBEHHON nponykuuu] / KOxuo-Ypansckuit 'AY, UucTutyT ar-
poakosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 18 c. : w1, Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MaTepPUAJIbl, ONpeeJsonie MPpoueIypbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMITeTeHI Ui

B nmanHOM paszgene MeToAMYECKHE MaTepHuaibl, ONPEACISIONIME MPOLEAYPhl OlLICHUBAHUS 3HA-
HUMN, YMEHUH, HABBIKOB U(WJIH) OMBITA ACITEIHLHOCTH, IO TUCHUILIMHE «XUMHUS (QU3udecKas u KOJIIO-
WJIHAs», TIPUBEJACHBI TPUMEHUTEIBHO K KaXJIOMYy M3 MCIOJIb3YEMbBIX BHUJIOB TEKYIIErO0 KOHTPOJIS yCIie-
Ba€MOCTH U MTPOMEKYTOUYHOM aTTeCTaI[i 00YyYarOIIIXCsl.

4.1. OueHo4HbIe cpecTBa s POBeleHUsI TEKYIIero KOHTPOJISA YCcIeBaeMOCTH, B TOM
4yucje B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. OnieHuBaHUEe OTYETA T10 JTAOOPATOPHOU paboTe
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Otuer mo nabopaToOpHOI paboTe MCIONB3YETCs AJIs OLEHKH KadyecTBa OCBOCHHUS O0yUYaOITUMCS
OCHOBHOM TIPpOo(hecCHOHATBEHON 00pa30BaTEIbHONM MPOrPAMMBI 110 OTJEIHHBIM TeMaM IUCHHUIUIUHBI. Co-
nepxanue u Gpopma otyeTa Mo JIabopaTOPHBIM padOTaM MPUBOAUTCS B METOIMYCCKUX YKA3aHUSX K Jia-
6opatopubiM padotam (1. 3 ®OC). CoxepxaHue OTYETa M KPUTEPUH OIICHKU OTYeTa (TabJ.) TOBOIATCS
710 CBEJICHHS 00YUaIONINXCs B Havalle 3aHsATHH.

Ne O1LleHOYHBIE CPENCTBA
TumnoBbie KOHTPOJBHBIC 3a7aHusl W (WJIM) WHBIE MaTepHUallbl, HEOOXO- Kon n HanMeHoBaHHe
JUMBbIE JJIsI OLICHKW 3HAHWUW, YMEHUW, HABBIKOB W (MJIM) OMbITa Jies- | MHIUKATOpa KOMIIC-
TEITLHOCTH, XapaKTEePU3YIOMUX CHOPMHUPOBAHHOCTh KOMIIETEHIIUNA B TCHIUHA
MIPOIIECCE OCBOCHUS IUCIUTLIIUHBI

1. 1. Paccunrtarh 3Ha4€HUsI KOHCTAHT CKOPOCTEW MCCIEA0BAaHHON peak- N-lomnk-1  Hcnons-

[IUU TIPU ABYX TeMIIepaTypax.
2. BoruncnuTh 3Ha4eHHs! IEPUOI0B MOIYIIPEBPAILCHHUS BEIIECTBA IPU
JIBYX TeMIIepaTypax.

3. OnpenenuTs BEIMYNHY SHEPTHH aKTUBAIIMH PEaKIUU.

4. llomuunHseTcs U naHHas peakuus npasuity Bant-I'odda (onpene-
JIUTh TEMITepaTypHbIN KO3 OUIIHMEHT peakiuu v)?

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

3yeT OCHOBHBIC 3aKO-
Hbl  €CTECTBEHHOHA-
VUHBIX  JIUCIUILIUH
JUI  PELICHHUS CTaH-
JTapTHBIX 3a/1a4 B 00-
JACTH arpodKOJIOTHH,
arpoXMMHU U arpo-

aKIUH.

ITOYBOBEICHUS c
MPUMCHCHUCM HH-
(hopmarmoHHo-
KOMMYHUKAITMOHHBIX
TEXHOJIOTHI

OTYeT OLEHMUBAETCS MO YCMOTPEHHMIO IPENOJaBATENsl OLEHKON «OTIMYHO», «XOPOIIO», «yJO0-
BJIETBOPUTENILHO», «HEYIOBJICTBOPUTEIIbHO» HIIM OLICHKOW «3a4TEHO», «HE 3a4Te€HO». OlIEHKa «3auTe-
HO» CTAaBUTCS 00yJaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MOJIOYKUTETBHBIX OICHOK («OTIMYHO», «XOPOII0», «yIOBIECTBOPUTEILHO»). OlieHKa 00bABIIETCS 00Y-
YaloleMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

HIkana Kpurtepun oneHuBanusi
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BJaJICHHE TEPMUHOJIOTHEN;
Ouerka 5 - YMEHHE BBICKa3bIBaTh 1 00OCHOBATh CBOM CYXXJIEHUS IPU OTBETE Ha KOH-
TPOJIbHBIE BOMIPOCHI;
(oTIHMYHO)
- YMEHUE OMHUCHIBATH (U3NKO-XUMUYECKHE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;
- YMEHHE MPOBOAUTD U OLIEHUBATH PE3yJIbTaThl U3MEPEHHUIA;
- CIIOCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouenka 4 - OCO3HAaHHOE MPUMEHEHUE TEOPETHUUYECCKUX 3HAHWM ISl OMHCAHUs (PU3U-
(xopor11o) KO-XMMHYECKUX 3aKOHOB, SIBIEHUH M IPOLECCOB, PELICHHUsS] KOHKPETHBIX
3a/1a4, IPOBEJCHUS U OLICHWBAHUS PE3yJbTAaTOB MU3MEPEHUI, HO CoIepKa-
HUE U (hopMa OTBETa UMEIOT OTJICNIbHBIE HETOYHOCTH.
- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEeTIOC/IeJ0BATeIbHO,
- HETOYHOCTH B OIPEJCICHUH MOHSITHI, B MPUMEHEHUH 3HAHUN ISl OIHU-
Onetika 3 caHusl (PU3HKO-XMMHUYECKUX 3aKOHOB, SIBJICHMH U IPOLIECCOB, peieHns
KOHKPETHBIX 33]1a4, IPOBEACHUS U OLICHUBAHUS PE3yIbTaTOB U3MEPEHUH,
(YIOBIETBOPUTENBHO) .
- 3aTpyIHEHUs B 000CHOBAHUHU CBOMX CYKICHHIA;
- 00HapyXHMBaeTCs HEIOCTaTOYHO INTyOOKOE MOHMMAaHHE M3YYEHHOTO Ma-
Tepuana.
Onenka 2 - OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHM; JONYUICHbI OIINOKH
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(HEyIOBJIETBOPUTEILHO)

B ONpEACTICHUN MOHITUN U ONMUCAHUH (PU3UKO-XUMHUYECKUX 3aKOHOB, SIB-
JICHUH " mponeccCoB, UCKAKCH HUX CMBICJ, HC PCIICHBI 3ada4u, HC IIpa-
BUJIBHO OICHUBAIOTCS PE3YIIbTAaThl U3MEPEHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOIYCKAOTCS
rpyObI€ OIMOKHU B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

O11eHKa «3a4TEHO»

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

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

- YMCHHC OIIUCBIBATH q)HSI/IKO-XI/IMI/I‘IeCKI/IG 3aKOHBI, SABJICHUA U ITPOLICCCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUYECKUE 3a7auu (JIOMYyCKAeTCsl HAJIH-
Yire MaJIO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHI>'I; AONYIICHBI OH_II/I6KI/I
B OIIPE/ICIICHUN TIOHSATHIA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ TMPOLECCOB, UCKAXXEH MX CMBICI, HE PEILICHbI 3a7a4yu, HE Ipa-
BUJIBHO OICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HAHWE OCHOBHOTO MaTepuana Y4eOHOH MpOrpaMMBbl, JOMYCKArOTCsS
rpyObI€ OIIMOKHY B U3JIOKCHUH.

4.1.2. TectupoBanue

TecTupoBaHue UCTONB3YETCS IJI OLIEHKU KauecTBa OCBOCHUS 00yYaroIIUMCcs OCHOBHOM mpodec-

CHOHAJILHOW 00pa3oBaTelbHON MPOrpamMMbl MO OTAEIBHBIM TEMaM HJIM pa3/ielaM TUCHHUILIMHBL. TecTt
Mpe/ICTaBIsIeT cOO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIIOIINNA YIPOCTUTH MPOLIETYPY
M3MEpeHUs 3HaHUW ¥ yMeHu# oOydaronuxcsi. O0yJaromumMcst BbIIAIOTCSl TECTOBBIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHUAHTOB
OTBETOB.

Ne

OneHouHbIE CpesicTBa

TunoBeie KOHTPONBLHBIC 3a/1aHUS U (M) UHBIE MaTepHAaIIbl, HE00XO0-
JTUMBbIE JIJIs1 OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMbITA JIEs-

Kox u HanmenoBanue
WHJIUKATOpa KOMIIe-

TEJIBHOCTH, XapaKTEPU3YIOUINX CPOPMUPOBAHHOCTH KOMITETCHIIUHN B TCHIINM
IIPOLIECCE OCBOEHUS IUCLUIIIIUHBL
1. | 3amanme 1 NJ-lonk1  Hcnomns-
Kak m3amenurcs ckopocts peakuuu 2NO + Oz — 2NOg, ecnu 00beM | 3yeT OCHOBHBIE 3aKO-
PEaKIMOHHOIO COCyZa YBEINYUTh B 2 pasa: Hbl  €CTECTBEHHOHA-
1) ymensintes B 4 pasa YYHBIX  JUCLHUILINH

2) yMEHBIIUTCS B 8 pa3

3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

3amanue 2

UeM 00BSCHSIETCS IOBBIIICHHE CKOPOCTH PEAKIMH TPU BBEJICHUU B CH-
CTeMy KaTaju3aTopa:

1) yMeHbILIEHUEM SHEPTUH aKTUBALUH

2) YBEJIMYEHUEM CPEIHEN KUHETUYECKOU SHEPTUU MOJIEKYJI
3) BO3pacTaHUEM Yucia CTOJKHOBEHUI

4) pOCTOM YHCJIa AKTUBHBIX MOJIEKYJI

3ananue 3

Il pEIICHUsl CTaH-
JMApTHBIX 3a/1a4 B 00-
JACTU arpodKOJIOTHH,
arpoXMMHU M arpo-
TIOYBOBEJICHUS C TIPH-
MEHEHHeM  HH(OpMa-
ITHOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI
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Kakue u3 nepeyrcieHHbIX BO3JAEHCTBUN MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBI CKOPOCTHU PEAKLIUHU:

1) n3meHenne maBIcHUS

2) N3MEHEHUE TEMIIEPATYPhI

3) u3meHeHue o0beMa PeakIMOHHOTO COCY/Ia

4) U3MEHEHHE KOHIICHTPALIMK PEarupyroIInX BEIECTB

3ananue 4

Kakoe BnusiHne Oka3bIBaeT NMepeMENIMBAaHUE Ha CKOPOCTh MPOTEKAHUs
reTepOreHHON XUMMUYECKON pEaKIINU:

1) BO Bcex ciydasix YBEJIMYMBAET CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIy4dasix YBEIUYHUBAECT CKOPOCTh PEAKIIMU

3) He BIMSET HA CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajanue S

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

1) yBennueHueM cpeHe KHHETUUECKOM SHEPTUU MOJIEKYJI

2) YMEHBIIEHUEM YHCIIa aKTUBHBIX MOJIEKYJI

3) pocTOM YHCIIa CTOJIKHOBEHUM

4) yBennueHueM 3 (HEKTHUBHOCTH CTOJIKHOBEHUH

3amanue 6

I[Tpu 20 °C KOHCTaHTa CKOPOCTH HEKOTOpOil peakuuu pasHa 10 mun!,
anpu 50 °C - 8:10* mun''. Uemy paBeH TeMmepaTypHbIii KO3(phULIEEHT
CKOPOCTH peaKkLuu:

1)2

2)3

3)4

4) 8

3amanue 7

CKopocThb, KaKHX PEaKIMil yBEIHMUNBAETCS C POCTOM TeMIIepaTyphl:

1) mo0bIX

2) NpOTEKAIOIIUX C BBICICHUEM SHEPTUU

3) IpOTEKAIOLIMX € NOTIOMIEHUEM YHEPTUU

4) HUKaKHX

3ajanue 8

Ecnmu xoncTtanTta ckopoctu omHoi peakiuu (k') OonbIie KOHCTaHTHI
cKopocTH BTOpod peakiuu (k"), TO Kakoe COOTHOILLEHUE MEXKIY IHEP-
TUSIMU aKTUBAIUU 3TUX peaklUui MPaBUIbHO:

1) EJ' >E)"

2) E'.<E."

3)Ea=E,"

4) HEB3s1 ONPEACIUTh

3amanue 9

Kakue u3 nmepedyncieHHbIX BO3JACHUCTBHI MPUBEAYT K M3MEHEHHUIO 3HA-
YEHUsI KOHCTAHTBI PABHOBECUSI XUMUYECKUX PEAKIIUMN:

1) n3meHenne maBICHUS

2) U3MEHEHUE TEMIIEPATYPhI

3) 3aMeHa Kataau3aropa

4) U3MEHEHHE KOHIICHTPALMM pearupyroinx BEeIEeCTB

3amanue 10

Ecnu 06beM 3aKphITOrO PeakiMOHHOTO COCyJa, B KOTOPOM YCTaHOBHU-
JIOCh paBHOBECHE
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2502 (1.) + Oz (1.) = 2S03 (1.), yMEHBIINTH B 2 pasza, To:

1) ckopocTu npsiMoii U 0OpaTHOM peakIii OCTaHYTCS OJMHAKOBBIMU

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

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbpraraM Tecta 00y4aroImIeMycCsl BBICTABISETCS OIEHKA «OTIHMYHO», «XOPOIIO», «YIAOBIe-
TBOPUTEIBHO» WIIH «HEYJOBIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0J.) TOBOMSATCS 0 CBEICHUS OOyUYaIONUXCS O Hadajaa TeCTH-
poBanusi. Pe3ynpTaT TecTupoBaHus 00bABISETCS 00YUarOIIeMyCsl HEMOCPEACTBEHHO MOCIIE €ro CAAYH.

IMiana (% npamutsix onaeTon)
OneHka 5 (OTIIMYHO) 80-100
Onenka 4 (xopo1io) 70-79
Ouenka 3 (yA0BJIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) meHee 50

4.1.3. YCTHEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJEHTOM OOpa30BATEIBHOU MPOTPaMMBI
o pazaenam 1, 2 AUCUMITIUHBI, OPTaHU3YEeTCs KaKk yuyeOHOe 3aHsTHE B BHJIE coOecel0oBaHUs Mperno/ia-
Barenst ¢ oOydJaromuMucsa. Bompockl K 3aHITHIO M3JIOKEHBI B: Du3nveckas W KOJUIOWIHAS XUMHS
[DnexkTpoHHBIN pecypc] : MeToA. yKa3aHHS K BBITIOJIHEHHIO JJAOOPATOPHBIX paboT [mis OakaiaBpoB,
oOyyaromuxca no HampasieHusM: 35.03.03 "Arpoxumus u arpornouBoBenenue”, 35.03.04 "Arpono-
mus", 35.03.05 "CanoBomctBo”, 35.03.07 "TexHOIOTHS MPOHU3BOACTBA CEIbCKOXO3SIMCTBEHHON IMpO-
aykiun''] / FOxHo-Ypansckuit 'AY, Uucturyt arposkosnoruu ; coct. A. A. Kanranos. - Muacckoe:
IOxHO-Ypansckuii 'AY, 2016. - 85 c. : wi., Tadu. - C npui. - bubnuorp.: ¢. 83 (10 Hass.). - Joctyn u3
nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctyn u3 ceru WuTepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

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

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYICHTOB B Havase 3aHaTuidl. OueHka
OOBSBISAETCS CTYACHTY HEIIOCPEICTBEHHO MOCIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYZICHT ITOJTHO YCBOMJI YUeOHBIN MaTepua;

- TPOABISECT HABBIKM aHAIN3a, 00OOIIEHUS, KPUTHUYECKOTO OCMBICIEHUS U
BOCTIPUATHS HH(POPMALINY;

- Marepuall U3JIOKEH TPaMOTHO, B OIPEIEICHHON JIOTHYECKOW IOCIEeN0Ba-
TEJIbHOCTH, TOYHO UCIIONIb3YETCsI TEPMUHOJIOT S

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

- IIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh M yCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUI U HaBBIKOB;

- MOTYT OBITh JIONYILEHbI OJHA-IB€ HETOYHOCTH IPU OCBELIEHUH BTOPOCTE-
IIEHHBIX BOIIPOCOB.

- HE PacKphITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHraa;

- o0HapyXeHO HE3HAHWE WM HeTIOHUMaHUe OONbIeH, Win Hanbolee BAKHON
YacTH y4eOHOTO MaTepuaa;

- IOMYIIEHBI OMUOKN B OMpEACICHUU TOHSATUH, MPU UCTIOIH30BAHUH TEPMHU-
HOJIOTHH, KOTOPbIC HE HCITPABIICHBI ITOCIIC HECKOJIBKUX HABOSIIMX BOIPOCOB;

- He chOpMHPOBAHBI KOMITETEHITNH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,

O1eHKa «HE 3aUTEHO»
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| yMeHNs 1 HABBIKH.

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /1JIsl MIPOBEICHUS NMPOMEKYTOUHOM
arrecTauMu

4.2.1. 3a4der ¢ OLIEHKON

3ader C OIeHKOU sABJseTCS (POPMOM OIIEHKH Ka4eCTBAa OCBOCHHUS 00YyJarolmMMCss OCHOBHOM TIPO-
(beccronanbHON 00pa30BaTENBFHON MPOrpaMMBI IO paszjenaM JucuMIUIMHBL [lo pe3ynpraram 3adera c
OIICHKON 00YyYaromeMycsi BBICTABIISETCS «OTIIMYHO», «XOPOIIO», «YIAOBICTBOPUTEIHHO» HIIH «HEYIO-
BJIETBOPUTEIILHO.

3aueT MPOBOJUTCS MO OKOHYAHUM YTEHMS JICKUIUN U BBIIOJHEHHS J1TaOOpaTOpHBIX (IIpakTHue-
CKUX) 3aHATUH. 3a4eT NMPUHUMAETCS NPENoJaBaTesIMH, MPOBOAMBIIUMH J1a0OpaTOpHbIe (IIpaKTHYe-
CKH€) 3aHATHUSA, WIM YUTAIOIIMMHU JIEKIIMH 10 JAHHOW TUCHUIIIMHE. B ciyyae OTCyTCTBHS BERYLIErO
IpenojaBaTess 3a4eT NMPUHUMAETCS MPENoJaBaTeIeM, Ha3HAYEHHBIM DPACIOPSIKEHUEM 3aBENYIOLIETO
kadenpoii. C paspenieHus 3aBenyroniero kageapoil Ha 3aueTe MOXKET MPUCYTCTBOBAThH MPEIO/1aBaTeNlb
Kadeapel, IPUBJICUYEHHBIH IS TOMOIIHX B IIPUEME 3a4eTa.

[TpucyTcTBHE Ha 3auere mpemnojaBareneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrops-
KEHHUSI PEKTOpa, MPOPEKTOpa MO y4eOHOI U BOoCIUTATENbHON paboTe, TUPEKTOpa HHCTUTYTA HE JOIYC-
KaeTcsl.

dopma npoBeneHus 3aueTa (YCTHBIM ompoc 1o OuieraM, MUCbMEHHAas paboTa, TECTUPOBAHUE U
Ip.) onpenesstoTcs Kadeapoi 1 T0BOAATCS A0 CBEACHUS 00yJaroMXcsl B Hauajae ceMecTpa.

Jlna mpoBeneHusl ’K3aMeHa BEAYLIMI NpEenojaBaTellb HaKaHyHE MOJIYy4yaeT B JUPEKTOpare 3a-
YETHO-3K3aMEHALIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPAIIAECTCS B JUPEKTOPAT IMOCIE OKOHYAHUS MEpO-
IPUATHS B IEHb IPOBEACHMS 3a4€Ta WIH YyTPOM CIIEAYIOLIETO JIHS.

Bo Bpems 3auera oOyuaroluecss MOTYT MOJI30BAThCS C pa3pelieHus BEAYLIETo MpernojaBareis
CIPAaBOYHON W HOPMATHUBHOHN TUTEPATYPOU, IPYTUMH ITOCOOMSIMH U TEXHUUECKUMHU CPEICTBAMH.

Bpemsi moAroToBku oTBETa B YCTHOM (popMe IpH cade 3adera JOJDKHO COCTaBJISATh HE MEHee
20 MUHYT (I10 KeJaHUI0 00yJaroIIErocsi OTBET MOXKET OBITh TOCPOUHBIM). Bpems oTBeta - He Gonee 10
MUHYT.

[IpenogaBaTento NpeaoCcTaBiIseTCA MPaBo 3aaBaTh 00YUYAIOUUMCS JOMOJIHUTEIbHbBIE BOIIPOCHI
B paMKax MpOrpamMMbl TUCHUILUIMHBI.

3HaHUsI, YMEHHUS U HaBBIKM OOYYarOIIMXCSl ONMPEAETSIOTCS OLEHKAMU «OTJIMYHO», «XOPOILIO»,
«YIOBIIETBOPUTEIBHO»,  «HEYJOBICTBOPUTEIHHO»,  KOTOPBIE  BBICTABIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloIerocs B IeHb SK3aMeHa.

[IpenonaBaTenn HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U TOUHOCTH BHE-
CEHUs 3aluCel O pe3yibTaTax MPOMEKYTOYHON aTTECTAlMH B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu obyuaronuiics SBUICS Ha 3a4eT M OTKA3aJICS OT MPOXOXKJICHHS aTTECTAllMK B CBSI3U C HE-
ITOATOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHALIMOHHYIO BEJOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

HesBka Ha 3aueT oTMedaeTcsl B 3a4€THO-9K3aMEHAITMOHHOW BEIOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymenne ITuCHMIUIMHEI, CIUCBIBAHUE, UCIOIb30BaHUE O0YUYaIOMIMMUCS HEepa3pelIeHHbIX Ie-
YaTHBIX U PYKONMCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB U JPYTUX BUAOB JTUYHOM KOMMYHHKAIIMOHHON W KOMITBIOTEPHOM TEXHUKH BO Bpe-
Ms 3a4eTa 3ampelieHo. B ciyuyae HapyuieHust 3Toro TpeboBaHUs MpernojaBaTesib 00s3aH yAaIUTh 00y-
YaroIIerocs U3 ayAUTOPUU U IPOCTaBUTh EMY B BEJJOMOCTH OLIEHKY «HE 3a4TEHO.

OOyuarommmcsi, He CAABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXXUTEIbHON MpUYNHE, UH-
IUBUAYaIbHBIE CPOKU IPOBEICHMS 3a4€Ta ONpEAEIAoTCA JUpeKTopoM MHCTUTYTA.

OOyuaronuecs, UMEIOIINE aKaJeMHUECKYI0 3aJJ0OJKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeesie-
Mble YHHBepcuTeToM. MHpOpManus o JTUKBUAALUHN 3310JDKEHHOCTH OTMEYAeTCsl B 9K3aMEHAI[MOHHOM
JIUCTE.

Jonyckaercs ¢ paspenieHus aupexkropa MHcTUTyTa M AO0CpOYHas ciada 3a4era ¢ 3alKchbio pe-
3yJbTaTOB B HK3aMEHAIMOHHBIH JIUCT.
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I/IHBaHI/I,Z[BI " JIMla ¢ OrpaHU4YCHHBIMA BO3MOKHOCTAMU 310POBbS MOTYT CAABaTh 3a4YCThI B CPO-

KH, YCTaHOBJICHHBIC WHAWBHUYaJIbHBIM y‘{e6HI)IM IIJIAaHOM. I/IHBaJ'II/II[I)I " JInga ¢ OrpaHUYCHHBIMU BO3-
MOKHOCTAMMU 3J0POBbs, UMCIOIINUC HAPYIICHUA OIIOPHO-ABUI'ATCIBHOIO allrapara, JOIMyCKAarTCd Ha aT-

TE€CTALlMOHHBIE UCIIBITAHUS B COTIPOBOKIEHUH ACCUCTEHTOB-COITPOBOKIAIOIIIHX.
[Ipouenypa mpoBeaeHUS TPOMEKYTOUHOM aTTeCTAllUU Ui OCOOBIX CiIy4aeB m3ioxkeHa B «llo-

JOXKEHUH O TEKYyLIEM KOHTPOJE YCHEBAEMOCTH M INPOMEXKYTOYHOM aTTeCTallMM OO0YyYaroluxcs IO
OIIOII 6akanaBpuara, cnenuanutera u Maructparypsi» ®I'BOY BO IOxno-Ypansckuit TAY (KOVp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OueHoYHbBIE CPEACTBA Kon n naumenoBanue
TunoBble KOHTPOJIBLHLIE 3aJaHUs U (UIIK) MHBIE MATEPUAIIBI, HEOOXO- HHAUKATOpa KOMIIC-
JIMMBIC JUIsl OIICHKY 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OIIBITA JICs- TCHIIMH
TEITHLHOCTH, XapaKTePU3YIOMUX CHOPMUPOBAHHOCTh KOMIIETCHITHI B
MIPOLIECCE OCBOCHUS IUCHUTIUHBI
1. 1. TIpeamert u 3amaun GpuznuecKoi XUMHH. POJIb OTEYECTBEHHBIX yue- N-1ormk-1
HBIX B Pa3BUTHU (PU3NYECKON M KOJJIOWAHON XuMuU. 3HaueHue (pusu- | Mcrnonb3yeTr OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHM B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOU HayKax. CTBEHHOHAYYHbBIX

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

3. 3akoHbI UAcaIbHBIX Ta30B. 3akoH boils-Mapuotra, I'eit-JIroccaka,
ABoranpo. MoJieKyJIIpHO-KHHETUYECKAasi TEOPUSL Ta30B.

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

5. Tlpenmer tepmoauHamMuku. OCHOBHbIE TEPMOAMHAMUYECKHE TTOHS-
TUS: TEIIoTa, pabdoTa, Teno, cucTema, cpena, (asza, mapaMmeTpsl, Mpo-
necc. IlepBoe Hauano TepMOAMHAMUKH.

6. 3akon I'ecca u ciencTBUs, BBITEKAlOIIKMEe W3 Hero. IloHsTHE DH-
Tanbnuu. Beruucinenue TemnoBbiX 3(G(EKTOB peakuuil Mo TerioTaM
00pa3oBaHMs U CTOPAaHUS BELIECTB.

7. Btopo#l U TpeTuil 3aKOH T€PMOAMHAMHUKU. JHTponus. [ToTeHunan
I'n66ca u HaNpaBIEHHOCTh XUMHUECKUX peakuuid. [Ipumenenue 3ako-
HOB TEPMOJIMHAMMKH K JKUBBIM OpraHU3MaM.

8. Xwumnueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. X 3aBUCUMOCTh OT pa3IMUHbIX (DAKTOPOB. YpaBHECHHUE
Appennyca. DHeprus akTuBauu. OnpeneaeHue SHEPTuU aKTUBALUH.
9. MonexynspHOCTh U MOPSIOK PEAKIUU. JJIEMEHTAPHBIE ITPOLIECCHI.
Kunernueckue ypaBHEeHUS peakuid IEPBOTO U BTOPOTO MOPSAKOB.

10. Karanu3 u ero 3Hauenrie. OCHOBHbBIE MPUHIUIIBI KaTain3a (y4acTue
KaTaJlu3aTopa B XUMUYECKOW peakly, CHUKEHHUE YHEPTUU aKTUBAIlUU
U U30UPATEeNbHOCTh JNEUCTBHS). [ OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX ITpoLieccax.

11. CnoxHble peakiuu, UX pa3zHOBUAHOCTU. DOTOXMMUUYECKUE pEaK-
uuu. CHHTE3 OpPraHMYEeCKOro BEIIECTBA PACTECHUSAMH IOJ JIEHCTBUEM
xjopoduia. 3HaueHune PoTocuHTE3A.

12. Xumunueckoe paBHOBecHe. JIMHAMMUYECKHUH XapaKTep PaBHOBECHS.
3aKkoH JelcTByIOUX Macc. KoOHCTaHTa XMMHYECKOrO PaBHOBECHUS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XUMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObl BeIpaskeHUsI cOcTaBa pacTBOpoB. Dusnyeckas
Y XMMHUYECKas TEOPUHU PACTBOPOB.

JTUCIUTIIAH TSI pe-
LIEHUSl CTaHJAPTHBIX
3agay B oOJjlacTh ar-
PO3KOJIOTHUH,  arpo-
XUMUU U arpornoyBo-
BEJICHUS C MPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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14. KonnuratuBHble CBOMCTBA pacTBOpOB. 3akoHbl Payins. [loHmxkenue
JABJIEHHs HACBHIIIEHHOIO Iapa pacTBOpUTENs Haja pacTtBopoM. Kpuo-
CKoMus. DOYUTMOCKOIIHS.

15. Ocmoc. OcMoTHYECKOE JaBlIeHUE pa30aBlIeHHBIX PACTBOPOB. 3aKOH
BanTt-T'odda. bruomornueckue mporeccsl 1 0cMocC.

16. Teopust 3yeKTpOIUTHYECKON auccouuanuu AppeHuyca. PactBopbl
AJIEKTPOJIUTOB U HE-3JEKTPOIUTOB. Criabble U CUIIbHBIE AJIEKTPOJIUTHL.
IIpoueccel conpBaTanuu (rugparanuu). CTeneHb U KOHCTAHTa JIUCCO-
LMALUH, UX 3aBUCUMOCTb OT KOHILIEHTPALMK U TEMIIEPATYPHI.

17. Teopusi cUIbHBIX 3JeKTpoUTOB [[ebast m X1oKKkens. AKTUBHOCTD,
KO3 PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOPA.

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

19. Bona. MoHHOE pou3BeieHUE BOJIbI, €70 3aBUCUMOCTh OT TEMIIEpa-
Typbl. Bonopoausiii u ruapoxcunbHbii nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpeielieHne KUCIOTHOCTU BOJHBIX pacTBOpOB. IloHs-
tue pH u pK. Berancnenne pH cuIbHBIX U C1a0BIX KHCIOT, OCHOBAHHIA
Y TUJPOJIU3YIOIIHUXCS COJICH.

20. BydepHble cCUCTeMBI, UX COCTaB U MexaHU3M neicTBus. Pacuer pH
Oydepnbix cuctem. bydepHas eMKOCTh, BIMSHUE HAa HEE Pa3IUIHBIX
(daktopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpuyeckas MPOBOAMMOCTb PACTBOPOB 3JIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOrO U BTOPOrO poAa. Y AeiabHas 3JIEKTPUUYECKas MPOBO-
JUMOCTb; 3aBUCUMOCTb OT pa30aBieHus. MomsipHasl ayeKTpudeckas
IPOBOJIUMOCTh. 3aKOoH paz0aBienus OcrtBanbia. [1oJBHKHOCTE HOHOB,
CKOPOCTh UX ABMXeHHUA. [IpakTrueckoe npuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOMN 3MEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro U BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIUAI. Y paB-
HeHue HepHcra. MIHIuKaTtopHble, CTaHAAPTHBIE U 3JIEKTPOJIbl CpaBHE-
Hus. [loTeHmomMeTpuieckoe onpeaeseHue HOHOB B pacTBOpax.

23. T'anpBaHn4eckue 3neMeHThl. OOpaTUMBbIE U HEOOpATUMBbIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHbIE ABJICHHS Ha TpaHMLEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumsi. M3otepmbl ancopbumu. AncopOuus u ee OHONOrHmuecKoe
3HauYEHUE.

25. AncopOuust Ha TpaHUIE «TBEPIOE TEIo - ra3». Teopun agcopOIuu,
ypaBHeHue Jlenrmiopa u @peiHanmxa.

26. AncopOuusi Ha TpaHUIIE «TBEPJOE TEJIO — PacTBOp». MoIeKysip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U T10-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaurBaHue. Ponb afgcopOuuy B mpUpoie U TEXHUKE.

27. O6mas XxapakTepuCcTUKa IUCIepCHBIX cucTteM. VX kimaccudukanums
U paclpoCTpaHEeHUE B IPUPOJIE.

28. O6mas XxapakTepucTUKa KOJJIOMAHBIX CHCTeM. MEeTObI MOTy4eHus
KOJUIOM/IHBIX CUCTEM.

29. MunemisipHas Teopusl CTPOSHMSI KOJUIOUIHON YaCTUIIBI.

30. MosieKyIsIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
BbpoynoBckoe nBuxkenue. OcmoTuueckoe naBiaeHue. CeauMeHTaIus.
BsazkocTs.

31. Ouncrka KOJUIOMOHBIX PAacTBOPOB METOJAaMU [UaIN3a, YJIbTpa-
buabTpanuy, dISKTPOANAIN3A U JIEKTPOYIbTpadUIbTPALIUH.
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32. OnTuyeckue CBOMCTBA KOJUIOMAHBIX cucTeM. (CBeTropaccesHue.
O¢dexr Tungana. YapTpaMUKpOCKONUYECKUE U He(EITOMETPHUUECKUE
HCCIEA0BaHUS.

33. DIEKTPOKUHETUYECKUE SIBICHUSI KOJUIOMAHBIX cUcTeM. J[3eTTa-
MTOTEHIMA.

34. KuHetnueckass M arperaTMBHas yCTOMYMBOCTb KOJUIOWJHBIX CH-
crem. Koarymnsmusa u dakropsl, ee BbizbpiBaromue. [IpaBuna [lymbie-
I'apau. Ilopor koarynsauuu. B3aumuas koarymsiuus. CtapeHue 30iei u
NeNnTH3anus. 3allUTHOE JEHCTBHE MOJEKYJSPHBIX aJICOPOUPYIOLINX
CJIOEB.

35. Xapakrepuctuka pacrtsopoB BMC. Dnexkrpuyeckue, MOIEKyJIIpHO-
KWHETUYECKHE U ONTHYEeCKHUe cBoicTBa pactBopoB BMC. M3o3nekTpu-
gyeckas Touka. Bsiskocth. HaOyxanue. BricamuBanue. Koamepsariusi.
Oo6parumocts BMC.

36. O0mast xapakTepucTUKa MUKPOTETEPOTeHHBIX CHCTEM. A3pO30JIH,
CYCIIEH3UH, YMYJIbCUH, NTEHBI.

[IIkama 1 KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIEroCs MPECTaBICHBI B TAOIHUIIE.

Ixana Kpurepun ouennBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHHe MIPOrpaMMHOTO MaTe-
(oTHYHO) pI/IaJIa,v YCBOCHHE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPhl, PEKOMEHIO-
BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHuasia, yCBOEHHE OCHOBHOM JIMTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OITHOO0K
(xoporo) B pELIEHUU 3a7a4i, WK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKAaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaHa B MUHUMAJIbHOM O6’beMe, I10-
TPEITHOCTH HEMPHUHITUITHATIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBIIETBOPUTEIHHO)
IICHWHU 3a4a4Hu.
Orenka 2 mpoOenbl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO Matepuaja, MPUHIIUITHATb-
(HeyIOBJICTBOPHUTEIHHO) | HbIe OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Ox3ameH
DK3aMeH He MPelyCMOTPEH YUeOHBIM MJIaHOM

4.2.3. KypcoBas paboTta / KypcoBOil IPOEKT

Kypcosast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUeOHBIM IIIAHOM
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JIMCT PETUCTPALIMU U3MEHEHU I

Homep Howmepa mucros O — Hata BHECE-
H3MCHE- OcHoBaHHe [U1sl BHECEHUS H3MEHEeHHIH [Moxmucs HUSI H3MEHC-
Hus PAMEHCHHBIX| HOBBIX |aHHYIMPOBAHHBIX HOIHCH -
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