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1. Ilnanupyemble pe3yabTaThbl 00y4eHHs M0 JUCHUILIUHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMH pe-
3yabtaramu ocBoeHust OIIOIT

1.1. Hean u 32124 TUCUMIIJIMHBI

eab AMCHUNIHHBI

BakanaBp mo nHampasienuto noarotoBku 35.03.05 CamoBOJCTBO OIKEH OBITH MOATOTOBIIEH K
pelieHro  3aiad  npodecCHOHANbHOM NEATENbHOCTH CIENYIOIIUX THIOB: MPOU3BOACTBEHHO-
TEXHOJIOTHYECKOMY.

Heap aucuunmianHbl — chOpMUPOBATH Y CTYJECHTOB CUCTEMY (yHIaMEHTANbHBIX 3HAHUN, HEOO-
XOJIUMBIX JIJISl TIOCTIEAYIONIECH TTOATOTOBKM OakaaaBpa, CrocoOHOTro K 3()EKTUBHOMY pEIICHUIO TTPaK-
TUYECKUX 33/1a4 CEIbCKOXO3SIMCTBEHHOI'O MPOM3BOJICTBA, @ TAKXKE CIOCOOCTBYIOIIUX JalIbHEHIIEMY
Pa3BUTUIO TUYHOCTH.

3agauu AUCHMUILIMHBI:

— U3Y4YEeHHE 3aKOHOMEpPHOCTEN (PU3UKO-XUMUYECKUX MPOIIECCOB, MPOUCXOIALINX B MTOUBE U JKU-
BBIX OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUST; 03HAKOMHUTHCS C almaparypoit
U MeTo/laMu (PU3UUYECKO-XUMHUECKOTO MCCIIECAOBAHUS, UCIIONb3YEMbIX JJISl aHaJH3a IOYB U KayecTBa
CEJIbCKOXO035MCTBEHHOM MPOAYKIINH;

— OBJIAJICTh METOJAMHU PeUIeHUs (PU3NKO-XUMHUECKUX 3aj1ay.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I

OIIK-1. CrnocoGeH pemaTh TUMOBBIE 3aa4d MPOPECCHOHATBHON IEATENILHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M €CTECTBEHHBIX HAyK C INPUMEHEHUEM HH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

Kon n naumenoBanue ®opmupyembie 3YH

WHIUKATOpa I0CTH-

KCHUS KOMIICTCHII N

3HaHUA

yMeHUs

HaBBbIKHU

NI-1omx-1 OO6yuatommiicst gomxeH | O0yuarommiicss goikeH | OOydJaromuiics JoKeH
I/ICHOHBSyeT OCHOB- | 3HAThb: yMeTBI BJIIaACTH:
HBbIE 3aKOHBI €CTe- | OCHOBHBIE 3aKOHEI | HCITOJB30BaTh  OCHOB- | HABBIKAMM
CTBCHHOHay‘-IHBIX CCTCCTBCHHOHaY‘-IHBIX HBIC 3aKOHBI U ITOHATUA HpOBe,Z[GHI/ISI (1)I/ISI/IKO-
TUCIUTIIMH JUIsl  pe- | MMCUMILINH, SIBICHUH W | €CTeCTBEHHOHAYYHBIX XHUMHUYECKHX METOJIOB
ICHUsA CTaH,Z[apTHBIX Hpouecc013, B TOM 4YHC- | AUCHUIIJIMH B HpO(bGC- I/ICC.HGI[OBaHI/Iﬁ II0YB H
3ala4y B 00JIACTH ca- | Jieé MpPOIeCChl 00pa3zo- | CHOHAJIBHOM  JIESTEINb- | CeTbCKOXO3SIMCTBEHHOM
JIOBOJACTBA C IIpHMe- | BAHUA PacTBOpPOB, UX | HOCTH, OIIPENEINATD | IPOAYKIIUA C IpHUMe-
HeHHeM WHQOpMaIu- | CBOMCTBA M OCOOCHHO- | CYIIHOCTh ¢busuko- | HeHueM  uH(pOpMaIu-
OHHO- CTHU HpOTeKaIOH_II/IX B | XUMHWYCCKUX HpOI_IGC- OHHO-
KOMMYHUKAITMOHHBIX | HUX PEaKIMi; MOBEPX- | COB, MPOMCXOANIMX B | KOMMYHHKAITMOHHBIX
TGXHOJ’IOFI/Iﬁ HOCTHBIC SABJICHUA n | IIOYBC U paCTGHI/II/I; HC- TGXHOHOFHﬁ—

CBOMCTBa TMOBEPXHOCT- | Moab30BaTth  cBouctBa | (b1.0.39-H.1)

HBIX CJIOCB; YCJIOBUA
CYLIECTBOBAHMS  JIUC-
MEPCHBIX CUCTEM n
(hakTOpOB, BIMSIOMINX
Ha YCTOWYHUBOCTH TAKUX

CUCTEM
—(b1.0.39-3.1)

XUMHYECKHUX BEILECTB B
a00OpaTOpHOW H  TIPO-
U3BOJACTBEHHOM  IIpak-
THKE

- (b1.0.39-V.1)




2. Mecto nucuuminnel B ctpykrype OITIOIIT

Jucnunnuna «Xumus Guzndeckas ¥ KOJUIOWTHAS» OTHOCUTCSA K 00s3aTEIbHON YacTH OCHOB-
HOM npodeccruoHaIbHON 00pa30BaTeIbHON MPOrpaMMbI OaKaIaBpHara.

3. O0bEéM TUCHUNIMHBI H BUAbI Y4e0HOI padoThI

O0beM qucHMIUIMHEI cocTaBisgeT 4 3auetHble enuHunbl (3ET), 144 akageMuuecKkux 4acoB (na-
nee yacoB). /lucuumnimHa usydaercs Ha 2 Kypce.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboTh KonuyecTBo yacoB

KonraktHasi pa6orta (Bcero) 16

B Tom uncie:

Jlexmuu (JI) 8
ITpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 8
CamocrositesibHasi padora odyuaromuxcs (CP) 119
KoutpoJsb 9

Hroro 144

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam

B TOM YHCIIE a
Ne Bcero KOHTaKTHas paboTa =4
TeMbL HaumenoBanue paszena u TeMbl HACOR CP g
JI JI3 113 g
Pasnen 1. dusuueckast XuMus
1.1 BBenenue 10 — — — 10 X
1.2 | ArperaTHble COCTOSIHUS BEIIECTBA 10 - - - 10 X
X eckasi TepMO a au Tep-
13 MMUYECKasi TepPMOJAMHAMUKA U TP 11 1 B B 10 «
MOXHUMHUS
1.4 | XumMudeckast KHHETHKA U KaTalan3 13 1 2 - 10 X
15 PacTBOpBI 37IEKTPONUTOB U HEIJIEK- 13 ’ ’ B 9 «
TPOJIUTOB
1.6 | DIEeKTpOXMMHUYECKHE TTPOILIECCHI 12 1 — — 11 X
Pasznen 2. Komnonguas xumust
2.1 IToBepxHOCTHBIE sIBICHUS. ACOPOITUS 13 1 — — 12 X
29 Kommonauelie cucTeMbl 1 METOIBI T10- 14 1 ’ B 11 <
JTydeHust TM0GOOHBIX KOJTONIOB
723 Y CTOMYUBOCTD U KOATYJISLIMS JTHO- 13 1 3 3 12 X
(hOOHBIX KOJUTOMIOB
2.4 | MukporereporeHHblE CHCTEMBI 12 - - - 12 X
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX CO-
2.5 Ph! YIAp 14 - 2 - 12 X
eauHeHui (pactsopsl BMC)
KoHnTpoas 9 X X X X 9
OO61ast TpPyA0EMKOCTh 144 8 8 - 119 9




4. CTpyKTypa U coiepKaHue TN CHUIITUHbI

4.1. ConepxxaHue TUCUUTLTHHBI

Pa3znen 1. ®usnveckasi Xumms

1.1 BBenenue

BosankHOBeHHE (PU3UYECKON W KOJUIOMIHOM XMMHUHU KaK CAaMOCTOSATEIbHBIX JUCHUIUIHH. M.
B. JIoMOHOCOB — OCHOBOTOJIOXKHUK (PU3NUECKONW XUMHHU. POJIb OTEUECTBEHHBIX yUEHBIX B Pa3BUTHU
¢usnveckoil u kommouaHoM xumuu. Ilpeamer ¢u3MYecko M KONJIOWAHON XUMHM. 3HAUYEHUE
(hUBUIECKOM M KOJUTOMIHON XMMUHU B OMOJIOTHUECKOM U CeTbCKOXO03MCTBEHHOW HayKax.

1.2 ArperaTHble COCTOSIHMSI BellleCTBA

CocrosiHHS BeIlecTBa: Ta3000pa3Hoe, JKUIKOE, TBepaoe, ia3ma. ['a3oo0pasHoe cocTosiHUE.
3aKOHBI MJICATBHBIX Ta30B. YPABHEHUE COCTOSHMS WACATBHOIO ra3a, KMHETHYECKass TEOpHUsl Ira3oB
PeanbHbIe rasel.

1.3 Xumuyeckasi TEPMOAMHAMHUKA U TEPMOXHUMUSI

Knaccuueckass u craructudeckass tepMoanHamuka. CucremMa W BHEIIHSS cpefa. DHeprus.
Pabora u Temnora kak crnocoObl nepenayn 3Heprun. OyHkuusi coctosHus. [lapamerpsl cocTostHUS.
Peakiiun oOpaszoBanus. TernoBoil s>dekT xumuueckoil peakuumu. OHTanenus. 3akoH [ecca u
CIIeCTBUS U3 Hero. Bropoe Hawanmo tepmoanHamuku. TpeTbe Hadano TepMoanHaMuKH. CBoOOIHAs
SHEPTHUsI U HAMPABIIEHUE XUMUYECKUX PEaKIIUA.

1.4 Xumuyeckasi KUHETHKA M KaTaJIn3

Cxopocth xumuueckux peakuuil. CpefHsis U1 MTHOBEHHAs CKOPOCTh XMUMHYECKON peakiHH.
Koncranta cKOpoCTHM XHWMHYECKOW peakiuu. BiusHuE KOHIIEHTpalMh Ha CKOPOCTh PEaKIUid.
OmnpeneneHne KOHCTAaHT CKOPOCTEW peakuuil. BuusHue temmeparypsl Ha CKOPOCTb PpEaKIMH.
VYpaBHenue Appenunyca. JHeprus aktupaiuu. Katanus u ero 3HaueHue B COBPEMEHHOM XMMHUYECKON
TEXHOJIOTUM ¥ OWOJIOTUYECKUX TMpoIeccax. Knaccudpukanuss KaTaquTUYECKHX IPOIIECCOB.
@depMeHTaTUBHBIA KaTajau3, €ro OCOOCHHOCTM M 3HAU€HHE B OHOJOTMYECKUX Ipolieccax.
doroxumuyeckue peakuuu. DOTOXMMHUYECKHUE, TEMHOBBIE M PaJAMALMOHHO-XMMHUYECKUE PEAKIUU.
CkopocTh GoToXuMUYECKUX peakinii. CHHTE3 OpraHUYeCKOTO BEIIECTBA PACTCHUSMHU TI0]T IEHCTBHEM
xJiopoduiuia Kak ceHcrOmnu3zaropa. 3HadeHne GpoTocuHTe3a. XUMHUYECKOe paBHOBecHe. PaBHOBecHOE
cocTtosiHue. VICTMHHOE, yCTOMYMBOE, XMMHYECKOE€ PAaBHOBECHE U H3MEHEHUE TEPMOJMHAMUYECKUX
¢bynkuuid. J[MHaMHYECKUH XapakTep paBHOBecHs. BnusHHEe BHEUIHMX YCJIOBUH Ha pPaBHOBECHE,
npuniun Jle-llarenbe. 3akoH AeficTByronmMx Macc. KoHCTaHTa XMMUYECKOTO paBHOBECHS U CBSI3b €€ C
M3MEHEHHEM CBOOOTHON SHEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

Paz0aBnennsle pactBopbl. KomnmuratuBHble cBoiicTBa pacTBOpoB. [loHIKEHHE aBICHUS
HACBILIEHHOTO TMapa pacTBOPUTENS HaJ pacTBOpoM. Temmeparypa 3amep3aHusi pa30aBICHHBIX
pactBopoB. Kpuockomwms. 3akonbl Payms. Temneparypa kureHuss pa30aBIeHHBIX pPacTBOPOB.
D0ymmuockonusa. Ocmoc. OcMoTHUecKoe JaBiieHne pa30aBieHHBIX pacTBOpoB. 3akoH Bant [Nodda.
buonoruueckue mpoueccel 1 ocMoc. Bo3HukHOBEHME MOHOB B pacTBopax. [Ipolecchl conbBaTanuu
(runmpatanun). PazButrue Teopun CHIIBHBIX JIEKTPOIUTOB B paborax [[ebas m Xrokkens. AKTUBHOCTD,
KOd((DUIIMEHT aKTUBHOCTH, WOHHAs CHJa pacTBopa. Pa3BuTHe TOHSTHS KHUCIOTHI M OCHOBAHHUS.
Teopuss bpeHcrena, KHUCIOTHO-OCHOBHBIE Mapbl. Cuia KHCIOT M OCHOBaHuMM. KonmuecTBeHHOE
OIIpeIeNIEHUE KUCIOTHOCTH BOJIHBIX pacTBOpoB. [lonstue pH u pK. Pacuer pH xucibix U mienouHbix
pactBopoB. bydepHbie cuctembl, UX cocTaB U MexaHuU3M jaeicTBus. Pacuer pH OydepHbix cuctem.
Bbybepnas emkocTh, BIMsSHHE Ha HEE pA3NIUYHBIX (HAKTOPOB. ODIEKTPUYECKas MPOBOJIUMOCTD
pacTBOPOB 3JIEKTPOJUTOB. [[poBOAHMKHM TIEpBOrO M BTOPOTO poAa. [I[puMeHeHune 3akoHa 1eMCTBYIOMIMX
Macc, K Clla0bIM 3JIeKTponuTaM. 3akoH pa3daBienus OctBanbaa. [1onBHKHOCTH MOHOB. MeTONBI U
METOJIMKH HCCIEeOBaHUS (U3NKO-XMMHUYECKUX CBOMCTB pacTBOpoB. OmpeneneHue CTENeHH U
KOHCTaHTBI TUCCOLMALIMU CIa0bIX 3MeKTponauToB. KoHnykTomMerpudeckoe TutpoBanue. [IpumeHeHne
ANEKTPUUYECKON MPOBOJMMOCTH ISl ONPENEIICHUS] BIAXKHOCTH CEIbCKOXO3AMCTBEHHBIX MPOIYKTOB,
JTUHAMUKH COJIEBOTO PEXXHMMA TOYB.



1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOIHOW 2JIEKTpUUYECKHI CIIOM M ero crpoeHue. ['aapBaHmueckue 3meMeHThl. OOpaTtumMbie U
HeoOpaTuMble dJIeMeHThI. Y paBHeHue HepHcra. Dnekrpoanbie noreHuanbl 1 3J{C raqbpBaHUYECKUX
ajeMeHTOB. HopmanbHbIM (CTaHAAPTHBIM) MNOTEHIMAN. BomOpOAHBIM 3JIEKTPOA. DIEKTPOIbI
MHIVKATOpHBIE (M3MEPUTENIBHBIE) U BCIIOMOTaTelbHbIe (CpaBHEHUS). MI3MepeHne 3IeKTPOABUKYIIUX
cui. [loTeHunomeTrpuueckoe ornpeneiaeHre HOHOB B pacTBopax. [luddy3noHHbIE MOTEHIMATIBI.
Metoast ycrpaneHus: 1uPy3MoOHHBIX TOTEHIIUAIOB. OKUCIHTETFHO-BOCCTAHOBUTEIBHBIC IJIEKTPOIBI
u LenH. OKHUCAUTETHHO-BOCCTAHOBUTEIBHBIN MOTEHLIUAT MOYB; ero U3MEpEeHHe.
[Torenmmomerpuueckuii meton onpeaeneauss pH. CTEKISHHBIA 3JIEKTPOJ ¢ BOJAOPOIHON (YHKIIUCH.
[ToTenumomerpuueckoe TuTpoBanue. OnpeaesieHne OKUCIUTENIbHO-BOCCTAHOBUTEIHLHOTO MOTEHIINAIA
B OMOJIOTHYECKUX CUCTEMaX.

Pa3nen 2. Kosutonanasi xumus

2.1 [loBepxXHOCTHBIE SIBJIEHUSI. ACOPOLMS

Wzotepmbl ancopbumu. PDusnueckass M XUMHUYecKas afcopOrus. AICOpOIUsS Ha TpaHHIE
TBepaoe Teno — ra3. Teopus aacopOmuu, YpaBHenuwe Jlenrmiopa m @DpeliHmmuxa. AncopOuus Ha
TpaHuIle TBEPAOE Telo — pacTBop. OpueHTanus TUQUILHBIX MOJIEKYJ HAa TIOBEPXHOCTH aJcOpOEHTA.
AncopOuus snektponuToB. [lpaBmia @®asuca — IleckoBa. OOMeHHast ancopOius. YpaBHEHUE
Hukonbsckoro. AjcopOuus Ha TpaHHIle pa3iena pacTBOp — ra3. [lOBepXHOCTHO-aKTHBHBIE U
MMOBEPXHOCTHO-HEAKTHBHbIE BellecTBa. OpHEHTalMsl MOJIEKY B MOBEPXHOCTHOM CJIOE. YPaBHEHHE
I'u66ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOTy4eHHusI THOPOOHBIX KOJJIOUI0B

OO01mas xapakTepruCTUKa KOJUIOUIHBIX CUCTEM M UX POJIb OMOJOTHYECKHX OOBEKTax, IMOYBax.
Metoael mosyueHuss JMOGOOHBIX KOJJIOWJOB C IOMOIIBIO KOHACHCALMH, MEXaHHYECKOIrO
pa3apoOsieHus, DIEKTPUYECKOTO pACHBUICHUS, YIbTPa3Byka H MENTU3aluu. MOJNeKyIsIpHO-
KMHETUYECKHE, ONTHYECKHE W DJIEKTPHUYECKHe CBOMcTBa JIMO(OOHBIX KOJUIOMAOB. BbpoyHOBCKOE
newkenue. Ocmoruyeckoe napiaeHue. CenuMenrtanus. BsaskocTs. OuucTka KOJUIOMAHBIX PacTBOPOB
METOJlaMU  JAManu3a, yAbTpaQuibTpaluH, JJIEKTPOAMATIN3a U DIEKTPOYIbTpaduiIbTpaIiu.
Ceeropaccesinue. b dext Tunnans u ypaBaeHue Panes. MeToasl 1 METOIMKHY UCCIIeOBaHUS (PU3UKO-
XUMHUYECKHUX CBOMCTB KOJUIOMJHBIX CUCTEM.

2.3 YcToHYMBOCTD U KOAryJasinus JU0(poOHbIX KOJJIIOMI0B

Kunernueckas wu arperatuBHas ycTolumBocTh. Koarymsamus. JledcTBUE 3JIEKTPOIMUTOB.
IIpaBuio Ulynbua — N'apau. CoBMecTHOE AeHCTBUE 3IEKTPOIUTOB IpU Koaryiasuuu. Koarynsauus u
J3eTTa-noTeHuual. Teopus Koaryisiuu siekTpoautamu. Kunernka koarynsanuu. CtapeHue 305 u
MenTu3anus. 3alUTHOE IeHCTBHE MOJIEKYIISIPHBIX aCOPOUPYIOIIUX CIIOEB.

2.4 MukporeTeporeHHbie CHCTeMbI

Cycnenzuu. Omynbeuu. O6patumocts pas. IMynbsraropsl. Ilensr. Aspo3omnu.

2.5 PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHenuii (pacrBopsl BMC)

OO6mas xapakrtepuctuka pactBopoB BMC u ux ponb B OHOJOTHYECKHX OOBEKTax, MOYBaAX.
ComnocraBnenue au0GOOHBIX KOJUIOWIOB W pacTBopoB BMC. Dnextpuyeckue, MOJEKYISIPHO-
KMHETUYECKHE U OoNTHYecKHe cBoiicTBa pacTBopoB BMC. 3apsa uactunsl. M3031ekTprueckas Touka.
MewMOpanHoe paBHOBecue. BszkocTb. OcmoTmdeckoe naBieHue. CBeTopaccesHHE W TIOTJIONICHUE
ceera. HabGyxanue u pactBopenne BMC. Crenenp HaOyxaHMs U CKOPOCTh HaOyxaHUs. DakTOpb
HaOyxanus. ['emu. Crygau. Ilomykommouasl. MeTonpl M METOIWKH HCCIEIOBaHUS (PU3UKO-
XUMHUYECKUX CBOMCTB BHICOKOMOJIEKYJISIPHBIX COCAUHEHUMN.

4.2. Conep:xaHue JeKI Uit

No KonnuectBo
Coneprxkanue JeKIuu
JEKUUU 4acoB

XuMu4yeckass TepMOAMHAMHUKA W Tepmoxumusi. Knaccuueckas M craTu-
cTudeckas TepMoanHamuka. Cucrema v BHEIHsS cpena. DHeprus. Pabora u

7




TEII0Ta KaK CrocoObl epenaun sHepruu. OyHkuus coctosaus. [Tlapamerpsr
cocrosiausi. Peakiuu oOpaszoBanust. TermoBoil 3h(eKT XuMHUUECKOW peak-
uuu. DHTaNbNUs. 3akoH ['ecca u cneacTBUs U3 HETo.

Xumuyeckass KHHeTHMKAa W Karaam3. CKOpOoCTh XUMHYECKHMX pPEaKIUil.
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh XMMUYECKO# peakiuu. KoHcTaHTa CKOpo-
CTH XMMHUYECKON peakUMu. BiMsiHue KOHLIEHTpAaUUU HA CKOPOCTh PEaKIIMii.
OnpeneneHre KOHCTAHT CKOPOCTEH peakuuil. BiusiHue temmeparypsl Ha
CKOPOCTb peakiuu. YpaBHeHUuEe AppeHunyca. DHeprus aktuBauuu. Karanus u
€ro 3Hau€HUE B COBPEMEHHON XMMHUYECKOW TEXHOJOTHU U OMOJIOTHYECKUX
nporeccax. Kimaccupukanuss kaTaluTHUECKUX mpoueccoB. DepMeHTaTUB-
HBIM KaTanu3, ero 0cCOOEHHOCTH M 3HAaYeHHE B OMOJIOTMYECKHX IpoLeccax.
Xumnueckoe paBHoBecHe. PaBHOBecHOe cocTosHME. IcTMHHOE, yCTOWUMBOE,
XMMHUYECKOE PaBHOBECHE U U3MEHEHUE TePMOJUHAMHYECKUX (yHKIMM. [u-
HaMHUYECKUH XapaKTep paBHOBECUs. BiusHME BHEIIHUX YCIIOBHM HAa paBHO-
Becue, npuHuun Jle-1llarense. 3akoH NEMCTBYIOMIMX MacC.

PacTBOpBI 3/1€KTPOJINTOB M HEIJIEKTPOJIUTOB. Paz0aBiIeHHBIE PACTBOPHI.
KonnurarusHele cBoiicTBa pacTBOpOB. IIoHM>KEHNE NaBIEHUS HACBIIEHHOTO
mapa pacTBOPUTENS HaJ pacTBOpoM. Temmeparypa 3amep3aHusi pa30aBiICH-
HbIX pacTBOpoB. Kpuockonus. 3akonsl Payna. Temneparypa KuneHusi pas-
0aBIeHHBIX pacTBOpoB. DOymmmockonus. Ocmoc. OcMoTHYECKOE TaBIEHUE
pasz0aBiieHHBIX pacTBOpoB. 3akoH Bant ['odda. buomornueckue mporecchl u
ocMoc. Bo3HukHOBeHHE MOHOB B pacTBopax. IIpouecchl conpBaTanuu (rua-
patanuu). Pa3BuTHE TEOpHHM CHUIIBHBIX AJIEKTPOJUTOB B padorax Jlebas u
XI0KKensa. AKTUBHOCTb, KO (UIIMEHT aKTUBHOCTH, HOHHAs CUJIa PacTBOpA.
DnexTpuueckas MPOBOJAUMOCTh PACTBOPOB AIIEKTponuTOB. [IpoBogHMKM
IIEpBOro U BTOporo poxa. [IpumeHeHune 3akoHa AEMCTBYIOIMX Mace, K cia-
OBIM DJICKTPOJIUTAM.

DJIEKTPOXMMHYeCKHe Tpouecchbl. J[BOMHON 3JIEKTpUYECKUM CIIOH M ero
crpoeHue. 'anbBaHndeckue 31eMeHThl. OOpaTHMble U HEOOpaTHUMBbIE 3ile-
MeHThl. YpaBHeHue HepHcera. Dnekrponnbie noreHuuansl 1 3/1C ranbBaHu-
YECKHUX 3JIeMeHTOB. HopManbpHbIN (CTaHIapTHBIN) noTeHIHa1. BomopoaHsiil
AIEKTPOJI. DIIEKTPOJbl MHAMKATOPHBIE (M3MEpPUTEIbHBIE) U BCIIOMOTATENb-
HbIE (CpaBHEHUS). MI3MepeHne 3JIeKTPOIBUKYIIINX CHIL.

IloBepxHocTHBIE siBIAeHHUs. Ancopoums. M3orepmbl ancopbumu. Pusmye-
CKasl M1 XMMHU4ecKasl azcopOuus. AncopOuys Ha rpaHulle TBEPAOE TEJIO — ras.
Teopust ancopbunu, ypaBaenue Jlenrmiopa n @pelinanmnxa. AncopOuust Ha
IpaHMILIe TBEPAOE TEIO — PACTBOP.

Kossonanbie cucreMbl 1 MeTOABI MOJIyYeHHs JIHO(POOHBIX KOJIJIOUI0B.
OO0mias xapakTepUCTHKA KOJJIOUTHBIX CHUCTeM. METOJbl MONY4YEeHUS JIHO-
(OOHBIX KOJUTOUIOB C MOMOIIBIO KOHJICHCAIIUH, MEXaHUYECKOTO pa3apooie-
HUs, JIEKTPUYECKOrO pAaCHbUIEHUS, YJIbTpa3ByKa M menTuzanuu. Moseky-
JSIPHO-KMHETHYECKUE, ONTHYECKHE U IJIEKTPHUECKUE CBOMCTBA JTHMO(OOHBIX
KOJTOuJ0B. bpoyHOBCcKoe nBmxkeHue. Ocmorndeckoe naBieHue. CeauMmeH-
tauus. Bszkocts. CBeTOpaccesHue.

YCeTounBOCTbh U KOAryJasauus JuogoOoHbIX KoIouaoB. Kunernueckas u
arperatuBHas ycroiuuBocTh. Koarymsauus. [leiictBue anextponutos. Ipa-
Bwio yneia — [Napau. CoBMeCTHOE AEHCTBUE 3JIEKTPOJIUTOB MPU KOAryJis-
nuu. Koarymsiuus m n3erra-noreHuuan. Teopus Koaryisluu 3J€KTPOIUTA-
Mu. KuHeTnka koarymsanum.

Hroro




4.3. Copepxanue J1a00paATOPHBIX 3aHATHI

Ne . KonunuectBo
HanmeHoBaHue 1a00paTOpHBIX 3aHATUI
n/n 4acoB
1 Xumnueckass KUHETUKAa. POTOMETPUYECKOE U3YUCHUE KUHETUKN XUMUYECKOU 2
PEaAKIIHH.
2 | Ilonydyenune O6yhepHbIX paCTBOPOB U U3YUCHUE UX CBOMCTB. 2
3 | Konnouansle pactBopsl. [lonydyeHne u cBoicTBa KOJUIOUAHBIX PACTBOPOB. 2
4 Bricokomonekymsipabie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BBICOKO- )
MOJIEKYJISIPHBIX COEIMHEHUM.
HTtoro 8
4.4. Copepxanue NpaKTHYECKHUX 3aHATHH
[TpakTudeckue 3aHATHS HE IPEAYCMOTPEHb! YUECOHBIM IIAHOM.
4.5. Buabl u coaep:xkaHue caMOCTOATEIbHON padoThl 00yYaOIIUXCS
4.5.1. Bunsl caMoCTOATENbHOM paboThl 00yJaronuxcs
Bunpl camocTosTenbHON paboThl 00yUJarOIIHXCs KonnuecTtBO yacoB
IToaroroBka K 7a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT 10
CamMOCTOSITETLHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 44
BrinonHeHue KOHTPOJIbHOW PaboTHI 55
IToaroroBka K IpOMEKYTOUYHOH aTTECTALUU 10
HTtoro 119
4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs
No KonuuaecTBo
HaumeHnoBanue TeM 1 BOIPOCOB
n/n 4acoB

Beenenue. BosnukHoBeHHE (PU3MUECKON W KOJUIOMIHOM XUMHUHU KaK CaMOCTO-
SITeNBHBIX TUCHUIUIMH. [IpenMer ¢u3mdeckoil U KOJUTOMIHOW XUMUU. 3HaYe-
1 HUE (HU3UYECKON M KOJUIOMJHOW XMMHH B OHOJOTHYECKOH M CEIIbCKOXO3sH- 10
CcTBeHHOH Haykax. M.B. JIOMOHOCOB — OCHOBOTIOJIOXKHHK (DPU3NUECKON XMMUU.
Posb 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHHU (HU3UYECCKON M KOJIJIOMTHONW XMMUH.

ArperaTtHbele cocTosiHUSA BemlectBa. KuHetnmueckas Teopus ra3oB. PeabHbie
ra3bl.

10

XumuuecKkas TepMOJIMHAMKKa U TepMOXUMUs. Bropoe Havano TepmoaguHaMu-
3 | ku. Tperbe Hauano TepMoanHamMuKH. CBOOOIHAS PHEPTUS U HAINIPABICHUE XU- 10
MHUYECKUX PEAKIUN.

XuMuyecKass KHHETUKA U KaTanus. PoToxumuyeckue peakuuu. Poroxumuye-
CKHE, TEMHOBBIC M paTuallMOHHO-XUMHUYECKHE peakiuu. CKoOpocTh (OTOXU-
MUYECKUX peakuuii. CUHTE3 OpraHUYeCcKOro BeIleCTBa PACTEHUSIMHU MOJ JeH-
cTBUEM XJjopoduiia Kak ceHcuOwmnmm3aTopa. 3HaueHue ¢otocunre3a. Kon-
CTaHTa XUMHUYECKOTO PABHOBECHUS U CBS3b €€ C M3MEHEHHEM CBOOOIHON dHEP-
THH.

10

PaCTBOpBI QJICKTPOJIUTOB U HECIJICKTPOJIUTOB. Pazputne moHATHS KUCIOTHI U

10
ocHoBaHMs. Teopusi bpeHcrena, KMCIOTHO-OCHOBHBIE mapbl. Cuiia KUCIOT U
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ocHoBaHui. KonnuecTBeHHOE OlpesiesieHne KUCIOTHOCTH BOJHBIX PacTBOPOB.
[Tonsitue pH u pK. Pacuer pH kucipix u menoyHsix pactBopoB. bydepHbie
CUCTEMBI, UX COCTaB M MexaHu3M jeiictBus. Pacuer pH OydepHbIx cucrem.
bydepHas eMKoCTh, BIHsIHUE HA HEE Pa3IMYHBIX (PaKTOPOB. 3aKOH pa30aBiie-
Husa OctBanbna. [lonBrxkHOCTh MOHOB. OmpeneneHne CTENeHH U KOHCTAHThI
JUCCOLIMAIMU CJIa0BIX 3JIEeKTPoJIUTOB. KOHIyKTOMETpHuYecKoe THUTPOBAHHE.
[IpuMeHeHne >IEeKTPUYECKONM MPOBOJMMOCTH IS OINPEACNICHUS BIAKHOCTHU
CEIbCKOXO035MCTBEHHBIX NPOAYKTOB, TMHAMHUKHU COJIEBOTO PEKMUMA MTOYB.

DNeKTpOXUMHUYECKHE mporiecchl. [loTeHImoMeTpuueckoe onpeeieHue HOHOB B
pactBopax. uddysnonnsie moreHmumansl. Meroasl ycrpaneHus: auddy3noH-
HBIX MOTEHIMAIOB. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE 3JIEKTPOJbI U LEIH.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN MTOTEHIIMAN M0YB; €ro usmepenue. [loren-
uoMeTpudeckuii Meroa onpeaencHus pH. CTEKISIHHBIN 31€KTpoJ ¢ BOAOPOA-
HOM (pynkimeit. [loreHnmomerpudyeckoe THTpOBaHNE.

10

[ToBepxHocTHbIe siBieHUs. OpueHTanus AUQUIBHBIX MOJIEKYN Ha TOBEPXHO-
ctu azacopoeHTa. Ancopbumsi snmekrponutoB. [IpaBuna dasaca — Ileckora.
OObmennas ancopOuusi. YpaBHeHune Huxombckoro. AncopOuus Ha TpaHUIE
pazgena pactBop — ra3. [lOBEpXHOCTHO-aKTHBHBIE W TIOBEPXHOCTHO-
HEaKTHBHbIC BemecTBa. OpueHTalus MOJIEKYII B TIOBEPXHOCTHOM clioe. Y paB-
HeHue ['ub0ca.

12

Komnounuele cucteMbl M METOABI MONY4EHHUS JUO(POOHBIX KOJIIOUIOB.
Ounctka KOJUIOMJHBIX PAacTBOPOB METOMAMM AHMAIN3a, YIbTpadHiIbTpaluy,
AIIEKTPOAMAIH3A U dIEKTpOyiIbTpaduiabTpanun. Dpdext Tunnans u ypaBHe-
Hue Pases.

11

YcroitunBocTh U Koarynsius Juo(oOHbIX KowtouaoB. CTapeHue 305ei U
nenTHU3anus. 3aluTHOE 1eHCTBHE MOJIEKYIISIPHBIX aICOPOUPYIOLINX CIIOEB.

12

10

Mukporereporennsie cuctembl. CycneH3uu. Omyinbcun. OOpaTUMOCTh ¢as.
Omynbraropsl. [lensl. A3po3onu. 3apsia 4yacTUIbL.

12

11

PacTBOpHI BBICOKOMOJIEKYIISIPHBIX coeuHeHu (pactBopsl BMC). Membpan-
Hoe paBHOBecue. BsazkocTb. OcmoTndeckoe napieHue. CBeTopaccesHue U 1o-
riomeHue ceeta. Habyxanue u pactBopenne BMC. Ctenens HaOyxaHus u
ckopocTh Habyxanus. ®akropsl HaOyxauus. ['enu. Ctyaau. [Tomykommonas.
PacTBOpHBI BBICOKOMOJIEKYIISIPHBIX coeauHenuit (pactBopsl BMC). O6mue xa-
paktepuctuku pactBopoB BMC. Conocrasnenue 11o(hoOHBIX KOUIOUIOB H,
pactBopoB BMC. Dnekrpuueckue, MOJIEKYJIIPHO-KUHETUUECKHUE U ONITUYE-
ckue cBorictBa pactBopoB BMC. M3o3nekTprdeckas Touka.

12

Hroro

119

S. YueOHO-MeTOoANYeCKOe o0ecTiedeHne CAMOCTOATEIbHOH PadoThl 00y4al0IMXCSl 110 JMCIH-

IJIMHE

Y4eOHo-MeToanueckue pa3padborku umerorcss B Hayuwnoit 6ubnuorexke ®I'bOY BO HOxHO-
Vpansckuii [AY:

1. Xumus dusudeckas M KOJUIOUJIHAS [DJIEKTPOHHBINA pecypc]: METOMI. PEeKOMEHIalluM K ca-
MOCTOSATENbHOM paboTe 1Mo AMCUUIUIMHE [ GaKanaBpoB, 00yUYaIOMIMXCs MO0 HalpaBJICHU-
sam: 35.03.03 Arpoxumus u arpomnouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CanoBoa-
ctBO, 35.03.07 TexHoMOrUsl MPOU3BOJACTBA U MEPEepPabOTKH CEIbCKOXO3SIMCTBEHHON Mpo-
nykuuu] / FOxnHo-Ypaneckuii ['AY, UacTuTyT arposkonorun; coct. A. A. Kanranos. -
Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 28 c.: un., Tadin. - bubmuorp.: c. 28 (10 Ha3B.).
- Hoctyn u3 mokansHO# cetn: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Jloctyn

u3 cety Mutepnet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf
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2. dusnueckas U KOJUIOMAHASL XUMHUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHus K BBIIIOJIHE-
HUIO KOHTPOJILHOM pabOoThI ISl CTYJEHTOB 3a04HOI (popMbl 00ydeHHUs [1I0 HampaBICHUIM:
35.03.03 Arpoxumus u arponouBoBeaenue, 35.03.04 Arponomus, 35.03.05 CanoBozactso,
35.03.07 TexHomorusi MPOU3BOACTBA CEIBCKOXO3SIMCTBEHHON Tmipoaykuuu]| / HOxHO-
VYpansckuit 'AY, UHcTtuTyT arposkosnorum ; coct. A. A. Kanranos. - Muacckoe: FOxHo-
Vpansckuiit ['AY, 2017. - 36 c. : Tabn. - C npun. - bubmmorp.: c. 5-6 (13 Haszs.). - Jloctyn
U3 JoKajabHOUM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Jloctyn u3 cetu
WuTtepner: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6. DoH/ OLIEHOYHBIX CPEICTB /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAMU 00yYAOIIHXCS 10

JUCIUILIHHE

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC

BO pa3paboTtan (HoHII OLIEHOYHBIX CPEICTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
IIPOMEKYTOUYHOM aTTecTaluu OOydyaroluXcsl M0 JUcUMIUIMHE. DOHJ OLEHOYHBIX CPE/ICTB MPEICTAB-
neH B [IpunoxxeHun.

7. OCHOBHAS U JONOJIHUTEIbHAS Y4eOHAasl JIUTEePaTypa, HeoOXoAuMasi 1JI1 OCBOEHM sl TUCHHUILIIH-

HbI

OcHoOBHast ¥ JONOJHUTENbHAS yueOHas jauTepaTypa umeercss B HayuHoil 6uOnnoreke u aJiek-

TpoHHOH MH(pOpMarmonHo-o0pazoBatTensHoOl cpeae PI'BOY BO IOxno-Ypansckuiit [AY.

OcHoBHas1 iUuTEpaTypa

Hurmarymnun, H.I'. @usndeckas u KoutonaHas XuMust [ DIEKTPOHHBINA pecypce] : yaeOHoe moco-
ome. — Onektpod. man. - CII6. : Jlaws, 2015. 276 c¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll 1d=67473

BacrokoBa, A.H. TunoBsie pacuersl Mo (GU3NYECKONW M KOJUIOMJIHOW XMUMHH [DIEKTPOHHBIN pe-
cypc] : yue6Hoe nmocobue / A.H. Bactokosa, O.I1. 3agaunna, H.B. HaconoBa [u ap.].— DnekTpoH.
JaH. — CIIo. : JlaHb, 2014. — 140 C. — Pexum JlocTyna:
http://e.lanbook.com/books/element.php?pll 1d=45679

JonosHuTe/bHAs IUTEpAaTypa

Mapunkuna, I'. A. ®usndeckas u KoutouHast Xumus : yueobnoe nocobue / I'. A. Mapunkuna, H.
I1. Monskosa, 0. . KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : 3J1eKTpoH-
HbIH // Jlanb : anekTpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/4568
Kpyrnskos, [I.M. ®usndeckas u komwionaHas xumus. [Ipaktukym [DneKTpoHHBIA pecypc] :
yuebnoe nocobue / [1.M. Kpyrnsikos, A.B. Hymraesa, H.I'. Bunkosa [u ap.]. — DnekTpoH. naH. —
CIIo6.: Jlaus, 2013. 208 C. - Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll 1d=5246

Tep3usn, T.B. ®usnueckas u KowtonaHas Xxumus : yueonoe mocooue / T.B. Tep3usn. — Exare-
puHOYpr : M3narenscTBo Ypanbckoro yHuepcurera, 2012, — 108 ¢. — Pexxum gocrtymna: mo mnoa-
nucke. — URL: http://biblioclub.ru/index.php?page=book&id=239715

Xumus. M30panHble pa3zgensl oOmiel (U3M4eckoil M KOIOMTHONW XHMHUU: ydeOHOe mocolOue
[Onexrponnsiii pecypc] / O.B. Augpromkosa, T.U. Boctpukosa, A.B. llIBeipeBa, E.YO. I[Tonosa. —
HoBocubupck: HITY, 2011. - 160 c. —Pexum JOCTY-
na:http://biblioclub.ru/index.php?page=book&id=228572.

Kykymkuna, W.M. Komnougnas xumus [DnekTpoHHBIH pecypc]: ydeOHoe mocoOue /
N.N. Kykymkuna, A.}O. Mutpodanos. - Kemeporo : KemepoBckuii rocy1apcTBeHHBIH YHUBEPCHU-
tet, 2010. 216 c. — Pesxum noctyna: http://biblioclub.ru/index.php?page=book&id=232755.
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8. Pecypchbl HHPOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT», He00X0AUMbIe IS
OCBOCHUS AMCHMILINHBI

1. Epunoe okHO JocTyna K yueOHO-MEeTOANYECKHM pa3padoTkam https://toypray.pd
2. OBC «Jlanp» http://e.lanbook.com
3. Vumepcuterckas 6ubmamoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus JJsi 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHo-MeToInueckre pa3paboTku umerorcs B HayuHoit  OMOIMOTEKE W AJNEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. ®usnyeckas ¥ KOJJIOUIHAS XUMHUsI [ DIIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBIIIOJIHEHUIO Jia-
O0opaTopHBIX paboT [17s1 OGakanaBpoB, oOydaromuxcs 1mo HampasieHusM: 35.03.03 "Arpoxumus u
arponouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CanoBoacto", 35.03.07 "TexHonorus
MPOU3BOJCTBA CEIbCKOXO034iCTBEeHHON npoaykiuu"] / KOxuHo-Ypanbckuii 'AY, Uucturyr arpo-
skosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit [AY, 2016. - 85 c. : wi., Tabm.
- C npwr - bubmuorp.: c¢. 83 (10 wmHa3p.). - Jloctym U3 JIOKaJbHOH CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢usndeckas U KoTouHas [ DIeKTPOHHBIA pecypc] : METO/. yKa3aHus 10 PELICHHUIO 3a1a4
[ GakamaBpoB, oOywaromuxcsi mo HampasieHusM: 35.03.03 "Arpoxumusi U arporo4YBOBEIC-
Hue", 35.03.04 "Arponomus", 35.03.05 "CamoBoacto", 35.03.07 "TexHonorus mpou3BOICTBA
cenbckoxo3sicTBeHHOU npoaykuuu'"] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KojI0TuH ; COCT.
A. A. Kanranos. - Muacckoe: OxxHo-Ypansckuit I'AY, 2016. - 28 c. - JlocTyn u3 JIOKaapHOU ce-
ta: http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Joctyn wu3 ceru HHrepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumwus pusnueckas U KOUIOUTHAS [DIESKTPOHHBIA pecypc] : METOA. PEKOMEHIAIIUN K CaMOCTOsI-
TEJNBbHOM paboTe Mo AUCHUILTUHE [ O6akanaBpoB, oOyyaromuxcs mo HampasiaeHusM: 35.03.03
"Arpoxumus u arpornouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CamgoBonctBo”, 35.03.07
"TexHoJIOrHUsI MPOU3BOJACTBA CEIbCKOX034KcTBeHHON npoaykuun"] / ¥Oxuo-Ypansckuit 'AY,
HNucturyT arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuit 'AY, 2016. -
28 c¢. : wmn., Ttabm. - bubmmorp.: c¢. 28 (10 Ha3B.). - JlocTym u3 JOKAJIBHOH CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn  u3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJJIOMAHAS XUMHUS [ DJIEKTPOHHBIN pecypc] : METO. YKa3aHUS M0 UCTIOIb30BAHUIO
na0opaTOpHOTO OO0OPYAOBAaHUS [AJs1 CTYIEHTOB arpOHOMHYECKOro (axyiabTeTa HarpaBICHUI:
35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - TexHonorusi NPOU3BOJACTBA CEIBCKOX03MCTBEHHON npoaykunu] / KOxxHo-Y panbckuii
I'AY, Uucturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 18 c. : wm., tabn. - bubmuorp.: ¢. 17 (6 Ha3B.). - [ocTyn H3 JIOKaIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctynm  u3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf

5. ®usnueckas U KOJUIOMIHAS XUMMsI [DIEKTPOHHBIA pecypc] : METOJ. YKa3aHMsl K BBIITIOJIHEHUIO
KOHTPOJIbHOW PabOThI ISl CTYJAEHTOB 3a04HOM (hopmbl 00yueHus [mo HampaBieHusM: 35.03.03
Arpoxumus u arpomnouBoBeneHue, 35.03.04 Arponomus, 35.03.05 Caposoactso, 35.03.07 Tex-
HOJIOTHS MPOU3BOJACTBA CEIbCKOXO3siMCcTBeHHON npoaykuuu] / FOxHo-Ypaneckuii ['AY, UacTH-
TYT arpo3kojoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit I'AY, 2017. - 36 c. :
1abn. - C mnpun. - bubmuorp.: c¢. 5-6 (13 Ha3p.). - JlocTym wu3 JOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf
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10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIECTBJICHUH 00Pa30BaTEJILHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeYeHb IPOrpaMMHOro odecredyeHus1 1 MH(POPMALHOH-

HBIX CIIPABOYHLIX CUCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
KoncynbranTtlmroc (cipaBoyHbIE TPaBOBbIE CUCTEMBI) WwWw.consultant.ru;
TexakcnepT (nHpopManmonHo-cpapouHas cucremMa 'OCToB) www.cntd.ru.

[IporpammHoe obecnieueHue:

AntuBupyc Kaspersky Endpoint Security ans Ousneca, JluneH3uoHHBIH J0roBOop Ne
20363/166/44 ot 21.05.19;

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

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JINIICH3MOHHBII JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JINIICH3UOHHBII JOTOBOP
Ne 008/411/44 ot 25.12.2018,;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensuonnsiii norosop Ne 008/411/44 ot
25.12.2018

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTeIbLHOTO

nmpoumecca nmo 1TMCuMIJInHe

Y4yeOHble ayIUMTOPUM /ISl IPOBEAEHNUs 3aHATHH, NPeIyCMOTPEHHBIX MPOrPaMMOii, OCHA-

ICHHbIC oﬁopyImBaHneM U TEXHUICCKHMHU CPpEeACTBAMHU oﬁyqennﬂ

1.

2.

AR SRR e

JlaGopaTopust xumuu Ne 314, ocHameHHass 00OpYIOBaHHEM JIJIsl TTPOBEICHHS J1aOOPaTOPHBIX
3aHITHIH.

YueOHast aynuTOpus I MPOBEACHUS 3aHATHH JeKimoHHOro THna Ne 217, 202, ocHaieHHbIE
MYJIbTUMEAUHHBIM 000pYIOBAaHUEM: KOMITBIOTEP, BUACOIPOCKTOP.

IToMemeHus 1Ji1s1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCS

. [lomemenune s camocrosTenbHOM padoTel No 308, Manblii YHTAIBHBIA 3a]1 OMOIMOTEKH

Nellla, ocHallleHHbIE KOMITBIOTEPHOU TEXHUKOMU C MOAKIIOYEHUEM K ceTh «HTepHeT».

IlepeuyeHb 000py10BaAHNS U TEXHHYECKUX CPEACTB 00y4eHH s

®dorokonopumerp KOK-3.

HNonomep MN-130.

Kongykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmmnbhsnii mxagp CHOJI 58/350.
BriTsokHOM miKad.

Tepmocrar TC-1/20 cyXOBO3yIIHBIN.
DJIeKTpUYecKas MInTKa.

bans naboparopnas [13-4300.
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I1PH/IOKEHHUE

®OH/J OHNEHOYHbIX CPEACTB

JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAIUN
o0yJarmuxcs
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COJIEP)KAHUE

KomMrieTeHIInM 1 UX HHIUKATOPHI, (hOPMHUpPYEMBIE B MPOIIECCE OCBOSHUS TUCIIUTLITMHBI
[Toxazarenu, KpUTEPUH U IlIKaJla OIICHUBAHUS MHAMKATOPOB JOCTHXKEHUS C(HOpMHUPOBaH-
HOCTH KOMIIETEHIINI

TunoBble KOHTPOJbHBIE 3a7aHusl U (WJIM) MHBIE MaTepHalibl, HEOOXOIUMBIE AJISi OLEHKH
3HAHWM, YMEHHI, HABBIKOB U (MJIM) OMBITA JEATEIBHOCTH, XapaKTEPU3YIOMUX CHOPMUPO-
BAHHOCTb KOMIIETEHIIUI B IPOLIECCE OCBOEHUS JUCLUIIIINHBI

Meroauueckue MaTepuaibl, OMPEACISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB W (WJIH) OTIBITA JIEATEIHHOCTH, XapaKTePU3YIOIINX C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIINAHN

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OueHuBaHHe OTYeTa MO JIAOOPATOPHOU paboTe

4.1.2. TectupoBanue

4.1.3. KowutponpHas paboTa

4.2. [Ipouenypsl ¥ OLIEHOYHBIE CPEACTBA JIJIs POBEICHUS MPOMEKYTOUHOM aTTecTa-
8050541
4.2.1. 3auer

4.2.2. Dxk3aMeH
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpYyeMble B IIpoLecce 0CBOCHHUS TMCIUIIIHHbI

OIIK-1. CnocobeH pemaTh THUMOBBIE 33a/a4d MPO(ECCHOHATLHON JEATEIPHOCTH HAa OCHOBE 3HAHUWI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHIA

Koxn u HanmeHo- Popmupyemsie 3YH
BaHUE WHIUKATOpa Hanwenosanne
OLICHOYHBIX
JIOCTHIKECHUS KOM- 3HAHHUS yMEHUs HaBBIKH
CpEICTB
MIETCHITNHI
NJI-1omxk-1 OOyyarommmiics OOyuatomuiics OOyuatomuiics Tekymias ar-
Hcnonb3dyeT  oc- | JOJDKEH 3HATH: JIOJKEH YMETh: JIOJDKEH BJIAJIETh: TeCTalu:
HOBHBIC  3aKOHBI | OCHOBHEIC 3aKOHBI | HCIIOJL30BAaTh OC- | HABBIKAMHU - KOHTpPOJIbHAS
€CTECTBCHHOHAYY- | €CTECTBEHHOHAy4Y- | HOBHBIC 3aKOHBI U | IpOBeACHUS (HU3H- | paboTa;
HBIX  JMCHUIUIMH | HBIX  JMCIHIUIMH, | TOHATHS eCcTe- | KO-XMMHYECKUX Me- | - OTYET IO Jia-
JUTSE pelieHus | SBICHUH ¥ TMPO- | CTBEHHOHAYYHBIX | TOJOB  HCCIIEIOBa- | OOpaTOpHOU
CTaHAAPTHBIX 3a- | IECCOB, B  TOM | TUCLHUILIUH B | HU TIOYB W celb- | paboTe;
a4 B 00JIaCTH ca- | YUCJI€  TPOLECCHl | MpodheCcCHOHaAb- CKOXO3SIUCTBEHHOM | - TECTUpOBa-
JIOBOJICTBA C TIpH- | 00pa3oBaHUsl pac- | HOW  JIeATeNbHO- | IPOAYKIUUA C TIPH- | HUE
MEHEHHEM WH- | TBOPOB, WX CBOW- | CTH, ONPEHETATh | MCHEHUEM  HH)Op-
¢bopmanoHHoO- CTBa M OCOOEHHO- | CYIIHOCTh  (PH3H- | MAIIMOHHO- IIpomexyTou-
KOMMYHUKAIUOH- | CTU MPOTEKAIOIIUX | KO-XUMHUYECKHUX KOMMYHUKAIMOH- Hasg aTTecTa-
HBIX TEXHOJIOTHI B HHUX pEaklUWii; | MPOLUECCOB, IMPO- | HBIX TEXHOJIOTUH — U
TMOBEPXHOCTHBIE ucxonsammx B mod- | (b1.0.39-H.1) - DK3aMeH
SBJICHUSI M CBOW- | BE W pacCTEHUU;
CTBa MOBEPXHOCT- | UCMOJIB30BATH
HBIX CJIO€B; YCJIO- | CBOMCTBA XHMMHYE-
BUSl CYIIECTBOBA- | CKHX BEIIECTB B
HUS JIUCIEPCHBIX | TabOpaTopHOH U
cucteM U (PaKTo- | MPOU3BOJICTBEH-
POB, BIUSIOIIUX HA | HOW MPAKTUKE
ycronuuBocth Ta- | —(b1.0.39-V.1)
KUX CHCTEM
- (b1.0.39-3.1)

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHAHUKATOPOB JOCTUKCHU S KOMIIeTeHIIM it

Kputepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE

dopmupyemble v >
3VH Henocrarounsiii | JlocraTouHblid ypo- C . B N
peaHUN YPOBEHD BICOKHUH YPOBEHb
YPOBEHB BEHb
b1.0.39-3.1 OO6yuaronuiicst He 3Ha- | OOywarommiics ciabo | OOyuatomuiicss 3HaeT | OOy4aroniuiicss 3HaeT
€T OCHOBHBIX 3aKOHOB | 3HAE€T OCHOBHBIE 3aKO- | METO/bl TMPUMEHEHHs | IpaBHJa W  METOJbI
€CTECTBEHHO-HAYYHBIX | HbI €CTECTBEHHO- | OCHOBHBIX 3aKOHOB | MPUMEHEHHsS  OCHOB-
JUCUUILINH, SIBICHAN M | HAYYHBIX JMCIMIUIMH, | €CTECTBCHHO-HAy4YHBIX | HBIX 3aKOHOB  ecTe-
nporecco IPH  pe- | ABICHHH M NPOLECCOB, | AMCLMILIMH C HE3HAYU- | CTBCHHO-HAYYHBIX
IUEHNM  CTaHAapTHbIX | Ha KOTOPBIX OCHOBAHBI | TCIAbHBIMM OIMOKAMH | JMCLMIUIMH HA MX IIe-
3a1a4 B oGNacT arpo- | IPMHLMIbBL  ICHCTBUS | U OTACNBHBIMH NPOOE- | peceucHnu ¢ Tpedye-
sKonoruy, arpoxumun | OOBEKTOB mpodeccro- | 1amu MO CTEMEHBIO MOJTHO-
¥ arpoOTIOYBOBEICHHS HAJIbHOM JEATeIbHOCTH TBI ¥ TOYHOCTH
b1.0.39-V.1 OO6yyarontuiicst He | OOyuarommuiicss cnabo | OOyuarommiics ymeetr | OOydaromuiicss ymeer
yMEEeT  HCIOJb30BaTh | yMEET  KCIOJb30BATh | ONHMCHIBATH I[IOHSATHI- | OMUCHIBAT  MOHSATHM-

OCHOBHBIC 3aKOHBI H
MOHSITUSL €CTECTBEHHO-
HAYYHBIX JUCIUIUIAH B
npoQeCCUOHATBHOM
JeSATEILHOCTH

OCHOBHBIE 3aKOHBI U
MOHSITHUSL €CTECTBEHHO-
HAYYHBIX JUCIMILUIAH B
po¢heCCHOHATBHOMN
JIESITEIbHOCTH

HYI0O W Maremaruue-
CKyI0 KapTHUHY sIBJIe-
HUH, BO3HUKAIOIIUX Ha

HYI0O W Maremaruye-
CKyI0 KapTUHY sBIle-
HUH, BOSHUKAIONINX Ha

nepeceuycHun €CTC- | IEpeCCUCHUU €CTC-
CTBCHHO-HAay4YHbIX CTBCHHO-HAay4HbIX
JUCHUININH C HC3HAYM- | JUCHUIIINH
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TCIBbHBIMHA
HUAMUA

3aTpyHe-

b1.0.39-H.1

OO6yyarommuiics He
BJIaIEET HABLIKAMU
MpoBeACHUS (PU3HKO-
XHUMHAYECKHUX METO0B
HCCIEIOBAHUI ITOYB 1
CEIbCKOXO035IMCTBEH-
HOM NMPOJyKIUH C
npuMeHeHueM HHGOp-
MAaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

OO6yygarontuiics cnado
BJIaJICET HABBIKAMM
npoBeaeHus QPU3uKO-
XUMHUYECKUX METOIOB
HCCJIEIOBAaHUN TOYB U
CEIIbCKOXO03SHCTBEH-
HOM MPOJTYKIIMU C
MpUMEHEHHEM HHDOP-
MaIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH

OOyuaronuiics Biaje-
€T HaBBIKAMH MTPOBE-
neHust Gusnko-
XUMHUYECKUX METOIO0B
HUCCJIEIOBAaHUN TOYB U
CEIIbCKOXO03SHCTBEH-
HOW TPOIYKIIMHU C He-
OOJIBIIIMMH 3aTpPYy/IHE-
HUSIMU C IPUMEHEHUEM
WHPOPMAITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH

OO0yyJaroniuiicst CBo-
0OHO BJIAJEET HABLI-
KaMu mpoBeacHus Gu-
3UKO-XUMUYECKHUX Me-
TOJIOB MCCJICAOBAaHUI
[TOYB U CEJILCKOXO03SH-
CTBCHHOM MPOIYKIUI
U peleHny mpodec-

CHOHAJIBHBIX 337134 C
MpUMEHEeHHEM HHPOP-

MAaIMOHHO-

KOMMYHHUKAIIHOHHBIX

TEXHOJOTUH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (M) HHbIe MATEPUAJIbI, HEO0OXOAUMBbIE /11l OLIEHKH 3Ha-
HH, YMeHUii, HABBIKOB U (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIUX C(hpOPMUPOBAHHOCTH
KOMIIeTEHIHIl B Mpolecce 0CBOCHU S JUCIUINIMHBI

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbI, HEOOXOAUMBIC ISl OIEHKH 3HAHUH, YMEHUN U

HAaBLIKOB, COACPKATCA B y‘-Ie6HO-MeTO,Z[I/I‘-I€CKI/IX pa3pa60TKax, MMPUBCACHHBIX HUKC.

1. ®usnueckas U KOJJIOUIHAS XUMHUS [DIEKTPOHHBIN pecypc] : METOJ. YKa3aHMs K BBIIIOJIHE-

HUIO Ja00paTOpHBIX paboT [t GakamaBpoB, oOydaromuxcs mo HampasieHusM: 35.03.03
"Arpoxumusa u arpomnousosenenue”, 35.03.04 "Arponomus”, 35.03.05 "CamoBoactBo",
35.03.07 "TexHomnorusi MPOW3BOJACTBA CEILCKOXO3sKcTBeHHOW mpoaykiuu'] / HOxHO-
VYpansckuii 'AY, Uuctutyt arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-
Ypansckuii ['AY, 2016. - 85 c. : w1, Tabn. - C npui. - bubmuorp.: c. 83 (10 Hass.). - Jlo-
CTYIl M3 JIOKaJbHOU ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctyn u3
cetu UnTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus Gusnueckas 1 KOJUIOUAHAs [DNeKTpOHHBIN pecypc] : METOJI. YKa3aHHUs MO PEIICHUI0

3amau g OakanaBpoB, oOydaromuxcs mo HanpasieHusM: 35.03.03 "Arpoxumus U arpo-
nouBoBeaenue", 35.03.04 "Arponomus", 35.03.05 "CanoBoacto", 35.03.07 "Texuonorus
MPOU3BOJCTBA CENbCKOX03MCTBEHHON npoaykuun'| / KOxuHo-Ypanbckuii 'AY, UHCTUTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxxno-Ypansckuit ['AY, 2016. - 28 c.
- Jloctyn u3 nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Joctyn
u3 cetu MHtepHert: http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus pusnyeckas u KOJUTOUAHAS [DIESKTPOHHBIA pecypc] : MeTO. peKOMEHIAINH K CaMo-

CTOSITENIbHON paboTe Mo AMCUUIUIMHE [A71s1 0aKanaBpoB, 00YUAIOIIUXCS O HAMIPABICHHUSIM:
35.03.03 "Arpoxumus u arpornouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBon-
ctB0", 35.03.07 "TexHonorusi Mpou3BOJCTBA CEIbCKOX03sicTBeHHOW npoaykiuu'"] / FOx-
Ho-Ypansckuii ['AY, Uucturyt arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: FOx-
Ho-Ypanbckuit ['AY, 2016. - 28 c. : un., Tabn. - bubnuorp.: c. 28 (10 Ha3B.). - locTymn u3
JOKaabHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Jloctym u3 cetu UnH-
TepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®Ousznyeckas U KOJUIOUJHAST XUMUA [DJIEKTPOHHBIA pecypc] : METO. yKa3aHHs MO UCHOJIb-

30BaHHUIO JIA0OPATOPHOTO OOOPYMOBaHUS [AJIA CTYACHTOB arpOHOMHUYECKOTO (haKynbTeTa
HanpaBnenuid: 35.03.03 - Arpoxumus u arpomnouBoBegeHue, 35.03.04 - ArpoHomus,
35.03.05 - CagoBoactBo, 35.03.07 - TexHoOTUsI MPOU3BOJCTBA CEIbCKOXO3SIICTBEHHOMN
npoaykuuu] / FOxuo-Ypansckuit 'AY, UacTutyT arposkosnoruu ; coct. A. A. Kanranos. -
Mpuacckoe: FOxHo-Ypansckuii [AY, 2016. - 18 c. : uin., Tadn. - bubmuorp.: ¢. 17 (6 Ha3B.).
- Hoctym u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - JlocTym
u3 cetu MHTepHert: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf

5. ®wusndeckas W KOJUIOUAHAS XUMHS [DIEKTPOHHBIA pecypc]

. METOA. yKa3aHHsA K BBIIIOJTHCHUIO

KOHTPOJILHOM paboTHI JUIs CTYACHTOB 3a04HOM (opMmbl 00ydeHus [rmo Hampasienusm: 35.03.03
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Arpoxumus u arponouBoBeneHue, 35.03.04 Arponomus, 35.03.05 Caposoactso, 35.03.07 Tex-
HOJIOTHS MPOU3BOJACTBA CEIbCKOXO03siMcTBeHHON npoaykuuu] / FOxHo-Ypaneckuii ['AY, UncTH-
TYT arpo3kojoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit I'AY, 2017. - 36 c. :
1abn. - C mnpun. - bubmuorp.: c¢. 5-6 (13 Ha3B.). - JlocTym wu3 JOKAIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

4. Meroanyeckue MaTepHaJibl, ONpeaesiiolue Npoueaypbl OeHUBAHUA 3HAHMI, yMEHHUI,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM

B nanHOM paszneiie METOOMYECKUE MATEPHAIIbI, OIPEIEISIOIINE TPOLELyphl OLICHUBAaHUS 3Ha-
HUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIMX 0a30BbIi 3Tan (GOPMHUPOBAHUS KOMIIETECHIIMNA MO TUCIIH-
IMHe «XUMHSA QU3NYecKas U KOJJIOUIHAs», IPUBEACHBI IPUMEHUTEIBHO K KaXKIOMY U3 MCIIOJIb3Yye-
MBIX BHJIOB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalli 00yYaroIUuXCsl.

4.1. OueHoyHble cpeacTBA IS IPOBeeHNs TEKYIIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. OuenuBanue oT4yeTa Mo J1abOpaTopHOii paboTe

OtyeT no abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH KauyeCTBAa OCBOCHUS 00yJarouMCs
OCHOBHOH mpodeccHOHaTbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Coneprxanuie u popma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUAX K
nabopatopubM padoram (. 3 @OC). ConepxaHue oT4eTa U KPUTEPUU OLIEHKU OTuYeTa (Tadil.) J0BO-
ISITCS 10 CBEIICHHS 0OYJaloONINXCsl B HaYalle 3aHITHH.

No Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue WH-

j Ortuet o nabopaTopHoii paboTe (mpumep) JMKaTOpa KOMIETEHLIUN

1 1. 3HayeHUs KOHCTAHT CKOPOCTEMN UCCIECIOBAHHON pEaKIINKU WJI-1onk-1
IIpU JBYX TEMIIEpaTypax. Hcnonb3yer OCHOBHBIE 3a-
2. 3Ha4eHNs NEPUOOB MOJIYNIPEBPAICHHS BEIECTBA U KOHBI €CTECTBEHHOHAYYHBIX
JBYX TEMIIepaTypax. JUCLUIUIMH JUIsl  PELUEHUs
3. BenuunHy HEprUM aKTUBALIMK PEAKLIUH. CTaHJApPTHBIX 3a7a4d B 00J1a-
4. llomunHseTcs U naHHas peakuus npasuiy Bant-I'opda CTU CaJOBOACTBA C IIpUME-
(ompenenuTh TeMnepaTypHbid Ko3PPUIMEeHT peakuu y)? HEHHEeM WHGOPMAIMOHHO-
5. Belpa)keHne 3akoHa JEHCTBYIOIIMX MAacC AJs JaHHOM pe- | KOMMYHUKALlMOHHBIX — TEX-
aKIUH. HOJIOTUU

OTyeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOAABATEINSI OLEHKON «OTIMYHO», «XOPOIIO», «YI0-
BJIETBOPUTENBHO», «HEYIOBJIECTBOPUTEIBHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlLEeHKa «3a4yTe-
HO» CTaBUTCS OOydaromumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIlleHKa 0OBSBISICTCS
oOyuJarolemMycs HemoCpeCTBEHHO MOCIe CIaYH OTYeTa.

HIkana Kpurepumn oneHuBaHusi

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

Ouerka 5 - YMEHUE BBICKa3bIBaTh 1 00OCHOBATH CBOM CYXJICHHUS IPU OTBETE HA KOH-
TPOJIbHBIE BOIIPOCHI;

(oTaHHO) - YMEHHE ONUCHIBATh (PUZNKO-XUMUIECKUE 3aKOHBI, SIBICHUS U MPOIIECCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- c1ocoOHOCTB PeIIaTh 3a4a4H.
- U3JI0)KEHHE MaTepuasa JOTUYHO, TPaMOTHO;

Ouenka 4 - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

(xoporo) - OCO3HAaHHOE MPUMEHEHUE TEOPETHYECKUX 3HAHWK IS OMHMCaHus (Pu3n-
KO-XMMHMUYECKUX 3aKOHOB, SIBICHUW U MPOIECCOB, PEIICHHUS] KOHKPETHBIX
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3aaa4, MpOBCACHUA U OLUCHHUBAHUSA PC3YyJILTATOB H3MepeHHﬁ, HO COoCpIkKa-
HUC " (bOPMa OTBE€Ta UMCIOT OTACJIIbHBIC HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTH B ONPEIEICHUN MOHSTUN, B IPUMEHEHUHU 3HAHUI JIJIs OMu-
caHusl (PU3UKO-XUMUYECKUX 3aKOHOB, SIBJICHWI U MPOILIECCOB, PEUICHUS
KOHKPETHBIX 33/1a4, POBE/ICHUS 1 OLICHUBAHUS PE3YIbTAaTOB U3MEPEHUH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- o0HapyXUBaeTCs HEJOCTATOYHO INTyOOKOEe MOHMMaHWE M3YYEHHOTO Ma-
Tepuaa.

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHUM; JOMYIICHBI OIIHOKN
B ONpEACICHUN MOHIATUN U ONMUCAHUM (PU3UKO-XUMHUYECKUX 3aKOHOB, SB-
JICHUH M TPOLECCOB, MCKAXEH MX CMBIC, HE PEIICHbI 3aJadd, HE Ipa-
BUJIBHO OILICHUBAIOTCS PE3YNIbTAaThl H3MEPEHHUIA;

- He3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIOKH B U3JI0KEHUH.

Ixkana

Kpurepun oneHuBanus

O11eHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CYXKICHHS TPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NKO-XUMUYECKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;
- YMEHHE MPOBOJUTH M OIIEHUBATH PE3YJIbTaThl U3MEPEHUI;

- CIOCOOHOCTH pemiaTh PU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAeTCsl HaJH-
9rie MaJIO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPBITHE
cojiep)KaHne BONPOCA MIIM MOTPEITHOCTh HENPUHIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHW; JOMYIIEHB! OMNOKN
B OIPE/ICICHNUN TOHATHH U ONMUCAHUM (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHUH W TIPOLIECCOB, MCKaKEH MX CMBICI, HE PEIICHBI 3a7a4d, He mpa-
BUJIBHO OIICHUBAIOTCS PE3YNIbTAaThl H3MEPEHHUIA;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH MpOrpaMMBI, JOMYCKAIOTCS
rpyObie OUIMOKH B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBaHue HCMONb3yeTCs AJI OLEHKH KAauecTBa OCBOEHHS OOydYaroIMMCS OCHOBHOM Ipo-
(deccruoHanbHONM 00pa30BaTENILHON MPOTpaMMBbl MO OTACIBHBIM TEMaM WM pa3feiaM JUCIUILINHBL.
Tect mpencraBiseT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3a7aHUM, IMO3BOJISIONIMKA YIPOCTUTH
MPOLIEYPYy U3MEPEHUs 3HAHUN U yMeHHMI oOydaroruxcs. OOyJaromuMcs BEIIAIOTCS TECTOBBIE 3a/a-
HUS ¢ (OPMYIHPOBKOM BOMPOCOB U MPEATIOKEHNEM BbIOpaTh OJUH MPABUIBLHBIM OTBET U3 HECKOIBKUX

BapHUaHTOB OTBCTOB.

OneHouHbIE CpPEACTBA Kon n naumenoBanue
No WHJIUKaTOpa KOMIIe-
TectupoBanue
TEHIINH
1 3amanue | N/I-1omk-1

Kak m3menutcs ckopocth peakiun 2NO + O2 — 2NO», ecnmu 06vem | Mcnonb3yeT 0CHOB-

PEaKUHOHHOIO COCy/a YBEIUUUTh B 2 pa3a: HBIE 3aKOHBI ecTe-
1) ymensintes B 4 pasa CTBEHHOHAY4YHBIX
HBIUIUTCS B JTUCIUIUIAH JJIS pe-
2) yme cs B 8 pa3 c e
3) Bo3pacrer B 4 paza LIEHUS CTAaHJAPTHBIX
4) BO3pacTeT B 8 pa3 3a/1a4y B 00J1aCTH ca-
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3amanue 2
Yem OOBSICHSCTCS TMOBBIIIEHUE CKOPOCTH PEAKIMH TPU BBEACHUU B

CUCTEMY KaTanu3aTopa:

1) yMEHBIIIEHHEM SHEPIUU AKTUBAIUU

2) yBEJIIMYEHUEM CPEAHEN KMHETUYECKOM SHEPTUU MOJIEKYJI

3) BO3pacTaHHEM YHCIia CTOJIKHOBEHUH

4) pocTOM uHuCIIa aKTUBHBIX MOJIEKYJ

3ananue 3

Kaxue n3 nepeuncieHHbIX BO3AEHCTBUI NIPUBENYT K U3MEHEHHUIO KOH-
CTaHTBl CKOPOCTH pEaKLUu:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIepaTypbl

3) u3MeHeHue oobeMa peakIMOHHOTI0 CoCya

4) U3MEHEHHE KOHLEHTPALIMU PEAarupyroNuX BEIeCTB

3ajanue 4

Kakoe BnusiHME OKa3bIBa€T MepeMelInBaHUE Ha CKOPOCTh MPOTEKAHUS
reTepOreHHON XMMUYECKON pEaKIINU:

1) BO Bcex ciydasix yBEJIMYMBAECT CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEJIUYHUBAECT CKOPOCTh PEAKIIUU

3) He BIMSET HA CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajaHue S

YBenuueHne CKOpOCTH PEAKIUY C MOBBILIEHUEM TEMIIEPATYpPhl, BbI3bI-
BaeTCs IIaBHBIM 00pa3oM:

1) yBennueHueM cpeiHe KUHETUYECKOM SHEPTUU MOJIEKYJI

2) yMEHBILIEHUEM UNCIIa AaKTUBHBIX MOJIEKYJ

3) poCTOM YMClIa CTOJIKHOBEHUH

4) yBenmuueHueM 3(pPEKTUBHOCTH CTOJIKHOBEHUIN

3ananue 6

Ipu 20 °C KOHCTaHTa CKOPOCTH HEKOTOPOil peakiuu paBHa 10 Mun
!, a mpu 50 °C - 8:10* mun!. Uemy paBeH TemmepaTypHbIii ko3 du-
LIUEHT CKOPOCTH PEAKIUU:

1)2

2)3

3)4

4)8

3amanue 7

CKOpoOCTb, KAKMX PEAKIUI YBEIMUNBAETCS C POCTOM TEMIIEPATYypPHI:

1) mro0BIX

2) NPOTEKAIOIINX C BbIICTIEHUEM SHEPTUHU

3) NpOTEKAIOMIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3amanue 8

Ecnu xoHcranta ckopoctu oxHoi peakiuu (k') Gosblie KOHCTaHTHI
ckopocTH BTopoi peakiuu (k"), TO Kakoe COOTHOIIICHHE MEXITY dHEp-
TUSIMUA aKTUBALIMU 3TUX PEAKIUHI MPaBUIBHO:

1) Ed' > E)"

2) E'a<Ey"

3)Ea=E."

4) HeNb3sl ONPENIETUTh

3amanmne 9
Kakue 13 nepeuncieHHbIX BO3AEHCTBUN NPUBENYT K U3MEHEHUIO 3Ha-

JIOBOJICTBA C MPUME-
HEHHEM HH(pOpMAIIH-
OHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJOTUHN
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YEHUS] KOHCTAHThHI PAaBHOBECHUSI XUMUYECKUX PEAKITHIL:

1) n3meHenne maBICHUS

2) U3MEHEHUE TEMIIEPATyPhI

3) 3aMeHa KaTanu3aropa

4) U3MEHEHHE KOHIICHTPALIMM pearupyroiux BEeUeCTB

3amanue 10

Ecnu 00beM 3aKphITOr0 peakIMOHHOTO COCY/a, B KOTOPOM YCTaHOBH-
JIOCh paBHOBECHE

2S0; (r.) + Oz (r.) = 2S0O5 (T.), yMEHBLIUTH B 2 pa3a, TO:

1) ckopoCTH TIPSIMOM 1 OOPAaTHON PeaKIUii OCTAHYTCS OJUHAKOBBIMU
2) CKOpOCTh MPSIMON peaklUu CTAaHeT B 2 pa3a Ooiblle CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBeCUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

ITo pe3ynpTaTaM TecTa 00yYaroIIEMYCsl BBICTABISETCSA OILCHKA «OTIMYHO», «XOPOIIO», «YIO-
BJIETBOPUTENIBHO» WM «HEYAOBIETBOPUTEIBHO.

Kputepun orenuBanusi orBeta (Tabi.) JOBOIATCS 10 CBEACHHMS OOYdYalOMIMXCS 10 Hayaja Te-
cTupoBaHus. Pe3ynbraT TecTHpOBaHUS OOBSBIAETCS OOydaroIIeMycs HEMOCPEICTBEHHO IOCIE €ro
Ca4H.

Kpurepun oueHuBanust

IMIkana
(% npaBHJIbHBIX OTBETOB)
Omenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yIOBIETBOPUTEIHHO) 50-69
Onenka 2 (HeyaOBJIETBOPUTEIBHO) Menee 50

TectoBble 3aMaHUsI, UCIIOJIB3YIOMIMECS A OICHKM KAauecTBa JUCUUIUIMHBI C TMOMOIIBIO WH-
(hopMaIMOHHBIX TEXHOJIOTHH, peaTn30BaHbl B DJIEKTPOHHO-UH(POPMAIIMOHHONW 00pa3oBaTelbHON Ccpe-
ne u npuseneHsl B PIIJI: «8. Pecypcsl nH(opMaImoHHO-TeIEKOMMYHUKAIIMOHHOM ceTH «MHTepHeT»,
HEO0O0XOIMMBIE IS OCBOCHUS JUCIIAIIINHEI» - https://roypray.pd.

4.1.3. KonTposbHas paboTa

KonTponpHas paboTa mpoBOAUTCS IS OIEHKH KadecTBa CAMOCTOSTEIBLHOTO OCBOCHHSI CTY/ICH-
TOM 00pa30BaTEIHLHOW MPOrPAMMBI IO OTICIBHBIM TeMaM JTUCIUILUIMHBIL. PaboTa oleHMBaeTCs IO
YCMOTPEHHIO MPENOIaBaTelIsl OLEHKON «3auTeHO», «HE 3a4TeHO». CoepKaHne KOHTPOJIbHOU paboThI
U TpeOoBaHHMS K €€ O(POPMIICHHIO MPHUBEACHBI B METOIAMYCCKHX YKa3aHUSAX, PEKHAM JOCTYIIA:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

Kputepun o1ieHKH KOHTPOJIBbHOM paboThI (TalIl.) JOBOISATCS 0 CBEICHUS CTYACHTOB Ha YCTaHO-
BOYHOM JieKIMH. O1ieHKa 00BSBISETCS CTYACHTY MOCJe MPOBEPKH KOHTPOIbHOU PabOThlI.

[lIxana Kpurepuu onieHuBaHuUs

OrneHKa «3a4T€HO» | - cojeprKaHue W oGopMIIeHHE KOHTPOJIBHOW PabOThI COOTBETCTBYET TPeOO-
BaHUSIM,;

- M3JI0’KEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- HAJIMYHUEC MAJIO3HAYUTCIIbHBIX OI_HI/I60K HJIN ITOrpCIIHOCTD HCTIPUHIUITNAJIb-
HOTO XapakTepa MPH BHITIOJTHCHUH 3aTaHHH.

OreHka «HE 3aYTEHO» | - coJepKaHhe U 0(OpMIIEHHE KOHTPOJIbHON pabOThl HE COOTBETCTBYET Tpe-
OOBaHUAM;

- M3JI0’KEHHE MaTepHala He JIOTUYHO, UMEIOTCS TpaMMaTUYeCKHe OINOKH;

- 3HAYMTEJIbHBIC OUIMOKHM NPHHIUIHAAIBHOTO XapaKTepa MPH BBIIOJIHEHUH
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3aJIaHUH.

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAeHHUS MPOMEKYTOUYHON aTTeCTAlINN

4.2.1. 3auet

3a4er He MPeyCMOTPEH YUE€OHBIM IJIAHOM

4.2.2. Dx3aMeH

DK3aMeH sABseTcs (popMoil OLleHKH KadecTBa OCBOCHHS 00yJaroUIMMcs OCHOBHOM npodeccro-
HaJIbHON 00pa3oBaTENbHON MPOrpaMMBbl MO pazienaM JUcHUIUIMHBL [lo pesynpTaTam sk3aMeHa o0y-
YAIOMIEeMYCsl BBICTABIISIETCS OLEHKA «OTJIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WA «HEYIOBIIE-
TBOPUTEIHHO».

OK3aMeH 0 JTUCLUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACIMCAaHUEM IIPOMEXYTOUHOM aTTe-
CTallM, B KOTOPOM yKa3bIBa€TCsI BPEMsI €ro MPOBEACHUS, HOMEP ayJUTOPUHU, MECTO MPOBEACHUS KOH-
CylbTalluu. YTBEP)KACHHOE paclucaHue pa3MelaeTcs Ha WHGOPMAMOHHBIX CTEHIAX, a TaKke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA ISl MPOMEXKYTOUHOHN aTTecTaud O0YyJaroIIMXCsl YCTAHABIUBACTCS pa-
604eil mporpaMMoil TUCHHUIIMHBI U JOBOAUTCS 10 CBEACHHS 00yJaloluXcsl B Hauaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayronero kadenpoit
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpernoiaBareib Kaeapsl, MPUBICUYECHHBIN Ui TOMOIIU B MpHe-
Me JK3aMeHa. B cilydae OTCYTCTBUS BEIYyILEro NMPEnojaBaTelisd dK3aMeH NPUHHMMAETCS MPEnoaBaTe-
JIeM, Ha3HauEHHBIM PacrlopsHKEHUEM 3aBelyroliero kadeapoil.

[IpucyrcTBUE Ha SK3aMeHE MpenoAaBareneil ¢ Apyrux kageap 6e3 COOTBETCTBYIOIIETO paco-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe nin Jekana (pakynbTeTa He TOMyCKaeTCsl.

OOyyaromuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TIPEABSBISAIOT HIK3aMEHATOPY.

Jlg npoBeneHus dK3aMeHa BEAYIIMM MPEenoiaBaTellb HAKaHYHE M0JIydaeT B JeKaHaTe 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAETCs B JE€KaHAT MOCIE OKOHYAHHUSI MEPONpPUATHUS B
JI€Hb IPOBEICHUS PK3aMEHA UM YTPOM CIEAYIOLIErO JHs.

DK3aMeHbI MPOBOJATCSA MO OUJIeTaM B YCTHOM WJIM NMHCbMEHHOM BUJE, MO0 B BHJIE TECTUPO-
BaHUS. DK3aMEHAIMOHHbIE OWJIETHI COCTABISAIOTCA MO YCTaHOBJICHHOH (opMe B COOTBETCTBUU C
YTBEPKJIEHHBIMH Kadeapoil SK3aMeHalMOHHBIMU BOMPOCAMU U YTBEPKIAIOTCS 3aBeyrONINM Kaden-
poii exxeroHo. B Ousere comepkutTcs 2 TEOPETUUECKUX BOIIPOCa U 33/1a4a.

DK3aMeHaTopy MpPEeNoCTaBIsIeTCA MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ousera, a Takke MOMUMO
TEOPETUYECKUX BOIIPOCOB /1aBATh JUIsl PEIICHUS 3aa4l U IPUMEPHI, HE BBIXOJAIINE 32 paMKU MpPOK-
JIEHHOT'0 MaTepuaa 1o U3y4aeMoi TUCIUILINHE.

3HaHUs, YMEHHSI ¥ HABBIKA OOYUYAIOIIMXCS ONPENENAIOTCS OLCHKAMU «OTIMYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABIISIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aroierocs B IeHb 3K3aMeHa.

[Tpu mpoBeaeHUH YCTHOTO 3K3aMEHa B ayJTUTOPUU HE JOJKHO HaXOJIUThCS OoJiee BOChbMH 00Y-
YalOIIMXCS Ha OJJHOTO MpenogaBaTes.

[Ipu mpoBeneHWHM YCTHOTO SK3aMEHAa OOYYarolIuics BBIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B
CIly4yailHOM MOpSJIKe, 3aTeM Ha3bIBaeT (aMIIINIO, UMsI, OTUECTBO U HOMEp SK3aMEHALlMOHHOTO Ouiera.

Bo Bpemst sk3ameHa oOyyarouiyecsi MOTYT IMOJIb30BAThCA C pa3pelieHusl dK3aMeHaTopa Ipo-
rpaMMOM TUCIMILUIMHBI, CIIPAaBOYHONH M HOPMATUBHOW JINTEPATYPOH, APYTUMH TOCOOUSMHU U TEXHUYE-
CKHMH CPEJCTBAMHU.
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BpeMst moaroToBku oTBETa MpH CAaue dK3aMeHa B YCTHOW (hopme JOMHKHO COCTaBISATH HE Me-
Hee 40 MUHYT (110 KEJaHUIO 00yUYaIoIIerocss OTBET MOXKET ObITh JOCPOYHBIM). Bpems oTBeTa — HEe 060-
nee 15 MunyT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Ousery, IMeeT MPaBo Ha BHIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOLIUM IPOAJICHHEM BPEMEHU Ha MOJ-
roTtoBKy. [Ipu okoHUYaTeNTbHOM OLICHMBAaHMM OTBETA OI[CHKA CHUXKAeTcs Ha oAuH Oami. Beigaua TpeTh-
ero Omiiera He pa3peraeTcs.

Ecnu oGyuaromuiics sBUICS Ha 3K3aMEH, U, B3SIB OMJIET, OTKA3aJiCs OT MPOXOKJIECHUS aTTecTa-
LMY B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTaBJISIETCS OILICHKA «HEYIOBIETBOPH-
TECIIBHO».

Hapymienne TucuuIuiMHbl, CIUChIBAaHUE, UCTIOIb30BaHUE 00YUalOIIMMUCS HEPa3pelIeHHbIX Te-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOMIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs aTTeCTAI[MOHHBIX MCIIBITaHUI 3anpeiieHo. B ciydae HapymeHus 3Toro TpeboBaHus MpenoaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPUH U IPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYA0-
BJICTBOPUTCIILHO».

BricTaBiieHre OLIEHOK, OMYyYEHHBIX IPU MOJBEIECHUU PE3yIbTaTOB MPOMEKYTOUHOM arTecTa-
UK, B 3a4YCTHO-3K3aMCHAIITUOHHYIO BEAOMOCTDb U 3a4YCTHYIO KHUKKY MPOBOAUTCA B MPHUCYTCTBUU Ca-
Moro oOyuatomierocs. [IpenogaBarenu HecyT nepcoHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTD U
TOYHOCTb BHECEHHUs 3amuced O pe3ylabTarax IPOMEKYTOYHOM aTTeCTallud B  3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

HesiBka Ha HK3aMeH OTMEUAeTCsl B 3aU€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBHI-
CsD».

Jnst o0ydaronuxcsi, KOTOpble He CMOTJIM CAaTh 3K3aMEH B YCTaHOBJICHHBIE CPOKH, Y HUBEPCHU-
TET yCTaHaBIMBAaeT MEPUOJ JMKBHUAALMU 3aJI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBaTeiu, MPUHU-
MaBIIHC 3K3aMCH, NJOJDKHBI YCTAHOBUTH HEC MCHCC 2-x HHeﬁ, Korga OHu 6YI[yT MMPpUHUMATh 3a/10JIKCH-
Hoctu. MH(popmanus o TMKBUIAIUY 330DKEHHOCTH OTMEUaeTCsl B 9K3aMEHAIllMOHHOM JIMCTE.

O6y‘{aIOH_II/IMC$I, MOKa3aBIIMM OTJIMWYHBIC U XOPOIIHEC 3HAHUA B TCUCHUC CECMCCTpAa B XOAC IIO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLlEHKa
AOCPOYHO, T.C. 663 caa4du DK3aMCEHa. OHGHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIX B 3a4CTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBaJII/I,Z[BI " Jnha ¢ OrpaHu4YCHHBIMHA BO3MOKHOCTSAMU 300POBbs, MOT'YT CAAaBATb 3K3aMCHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM YU€OHBIM MJIaHOM. VIHBanuabI 1
Jiuia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 30POBbS, UMCIOINNEC HAPYIICHUA OIMOPHO-ABUTATCIILHOTO
anmapara, [JOMYCKalOTCsl Ha aTTeCTAllMOHHBbIE WCIBITAHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COITPOBOKIAIOIIUX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAalluy JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYy4aroUIuXcs IO
OIIOIl OGakanmaBpuara, crneruanuTeTra W Marucrparypel» ®I'BOY BO IOxno-Ypansckmii ['AY
(FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 1).

O1neHOoYHbBIE CPECTBA Kon u HaumeHnoBanue
Ne SK3aMeH WHJIUKATOpa KOMIIe-
TEHIIUHA

1 1. Ilpeamer m 3amaum Qusnueckoi XuMHUH. POjb OTEYECTBEHHBIX NJI-1onx-1
YUEHBIX B pa3BUTUHM (U3NYECKON M KOUIOMJHON XMMuHU. 3HadeHue | Vcrmonb3yeT OCHOB-
(hU3UYECKON M KOJUIOMAHOM XMMHUHM B OMOJOTHYECKONW M CEIThCKOXO- HEIE 3aKOHBI €CTE-
351ICTBEHHOM HayKax. CTBEHHOHAYYHBIX
2. ArperatHble COCTOSHMSI BEIIECTBA. XapaKTEpHUCTHUKA TBEPJAOTO U | JUCLMIUIMH IJISI pe-
JKHAKOro cocTtossuus. ITonsaTue o mma3me. LICHUSI CTAaHJAPTHBIX
3. 3akoHBl WHACAWIBHBIX Ta30B. 3akoH boins-Mapuorra, [I'eil- | 3amgad B oOmactu ca-
Jlroccaka, ABoranpo. MoiekynsipHO-KMHETHYECKasi TEOpHUs Ta30B. JIOBOJICTBA C MPUME-
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4. PeanbHble Ta3bl, UX OTJIMYKE OT UJealbHBIX. ['a30BbIE cMecH, 3a-
KoH [lanmbTOHA.

5. llpenmer TepmoanHamMuku. OCHOBHBIE TEPMOJMHAMUYECKHE I1O-
HATHS: TeruioTa, pabora, Teno, cucrema, cpena, ¢asza, mapamerphl,
npouecc. [IepBoe HayaI0 TEPMOJIUHAMUKH.

6. 3axoH ['ecca u ciencrBus, BBITEKAOMME W3 Hero. IloHsTue HH-
TanbIuy. BeluncieHne TemioBeIX 3(PQEeKTOB peakiuil Mo TerioTam
o0pa30BaHMs U CrOPaHUS BEILIECTB.

7. Bropoil u TpeTuil 3aK0H TepMOAMHAMHUKHU. DHTponusl. [loreHnnan
['m66ca u HampaBIEHHOCTh XUMHUYECKUX peakiuid. [I[pumenenue 3ako-
HOB T€PMOJIMHAMHKH K JKUBBIM OpraHu3MaM.

8. Xwumunueckass kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMH-
4yecKol peakuuu. VX 3aBUCUMOCTB OT pa3inyHbIX (PaKTOpPOB. YpaBHe-
HHe AppeHuyca. DHeprus aktuBauuu. OnpeneneHne YHEPruu aKTHUBa-
1117078

9. MonexynsipHOCTb U MOPSAAOK PEAKIIMHU. DJIEMEHTAapHBIE MPOLECCHI.
Kunernueckue ypaBHEHUS peakuid IEPBOTO U BTOPOTO MOPSAKOB.

10. Karanu3 u ero 3Hadyenre. OCHOBHbIEC MPUHIUIIBI KaTtain3a (y4da-
CTHE KaTaJlu3aTopa B XMMHUYECKON peaKkliy, CHU)KEHUE SHEPTUU aKTH-
BallMM ¥ U30WPATEIBHOCTD NIEUCTBHS). | OMOTEHHBIN U TeTePOTrCHHBIN
karanu3. OepMEeHTaTUBHBIN KaTallu3, €ro OCOOCHHOCTH U 3HAYEHUE B
OMOJIOTMYECKHUX MPOIIeccax.

11. CnoxHble peakiuu, UX pasHOBUIHOCTH. DOTOXMMHUYECKHE PEAK-
nuy. CHHTE3 OpraHM4eCcKOro BEUIECTBA PACTEHHUSAMHU IOJ JEHCTBHEM
xyopoduiuia. 3HaueHue GoTocuHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUYECKUNM XapaKTep paBHOBECHUS.
3akoH naeucTByromMX mMacc. KoHCTaHTa XMMHUYECKOTO PABHOBECHS, €€
CBsI3b ¢ moTeHIMaaoM ['ub6ca. CmernieHrne XMMUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObl BEIpaXKEHHs cOCTaBa pacTBOpPoB. dusnueckas
1 XMMHUYECKas TEOPUHU PaCTBOPOB.

14. KonnuratuBHble CBOMCTBa pacTBOpoB. 3akoHbl Payms. Ilonnxke-
HUE€ JaBJICHUS HACBIIIEHHOIO Iapa pPacTBOPUTENS HAJ PacTBOPOM.
Kpunockonus. 0ynanocKomnus.

15. Ocmoc. OcMoTrdeckoe AaBieHUE pa30aBICHHBIX PacTBOPOB. 3a-
koH Baut-I'odda. buonornueckue npoueccs 1 0CMOC.

16. Teopust HMEKTPOIUTHUECKON TuccoIanuu Appenuyca. PactBopsl
ANEKTPOJIUTOB U HE-IIEKTPONUTOB. Cllabble ¥ CHIIbHBIE JICKTPOJIHTEHIL.
[Ipoueccnl conbBatanuu (rugpartanuu). CTENEHb U KOHCTaHTa AUCCO-
LHALUH, UX 3aBUCUMOCTb OT KOHLEHTPALUU U TEMIIEPATYPhI.

17. Teopus cunbHBIX 37eKTpouTOB JleOast m XroKKenss. AKTHBHOCTD,
KO3 (HUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOpA.

18. IIpumenumocts 3akoHOB Payns u Bant-I'odda x pacTBopam srek-
TponuToB. U30TOHMUYECKN KOAPDUITUECHT.

19. Boga. MoHHOE mpou3BeAeHUE BOJABI, €r0 3aBUCUMOCTb OT TEMIIE-
patypsl. Bogoponnsiii 1 runpokcunbHbiii nokasarenu (pH u pOH).
KonnuecTBeHHOE onpeneneHne KUCIOTHOCTA BOAHBIX pacTBOPOB. I1o-
usatue pH u pK. Berancnenue pH cuibHBIX U cabbIX KHCIOT, OCHOBA-
HHUU ¥ TUAPOIU3YIOIINXCS COJIEH.

20. BydepHble cuCcTeMBbl, KX COCTaB U MeXaHU3M JeiicTus. Pacuer pH
OydepHbix cucreM. bydepHas eMKOCTh, BIUSHUE HAa HEE Pa3IMYHBIX
¢daktopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUHI
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21. DnexTpuueckas MPOBOJUMOCTb PACTBOPOB 3JIEKTpoauToB. IIpo-
BOJHHMKHU TIEPBOrO U BTOPOTO poja. Y AenbHas AJIEKTpUYecKas IpoBO-
JIUMOCTh; 3aBHCHUMOCTH OT paz0OaBieHus. MousipHasi dJIeKTpUYecKast
MPOBOAUMOCTh. 3akoH pazOamieHuss OctBanpaa. [loaBUKHOCTH
HMOHOB, CKOPOCTh UX JBIKEHHS. [IpakTHueckoe mpUMEHEHUE MpPOBO-
JUMOCTH.

22. JIBOMHOM IEKTPUUYECKHI CIION M €ro CTpOoeHue. DJIEKTPOabl Nep-
BOT0 U BTOPOTO poja. CTaHAApTHBIN 3JEKTPOJHBIN MOTEHIMA. Y paB-
Henue Hepucra. MnaukatopHbie, cTaHIapTHBIE U 3JEKTPOJIbI CpaBHE-
Hus. [loTeHnmomerpuieckoe onpezaeneHue HOHOB B pacTBOpax.

23. T'anpBannueckue sneMeHThl. OOpaTuMble W HeoOpaTHMBbIE dJie-
MeHThl. DJIC raapBaHUYECKUX 3JIEMEHTOB. KOHIIEHTpalMOHHbIE 3Je-
MEHTBHI.

24. TToBepXHOCTHBIC SIBJICHUS Ha TpaHUIlEe pasznena ¢a3. AgxcopOomus u
abcopOrus. [ToBepxHocTHas sHEprusi. PuznuecKas U XUMHIECKast af-
copbOrusa. M3otepmbl ancopOrmu. AnmcopOuust U ee OMOJIOTHYECKOe
3HauYEHHUE.

25. AncopOnyst Ha TpaHMIIE «TBEPAOE TEJIO - Ta3». Teopuu amcopd-
1uHY, ypaBHeHue JIenrmroopa u Opeinmamxa.

26. AncopOnyst Ha TpaHUIE «TBEPIIOE TEJIO — pacTBOP». MoONEKyIsp-
Hast U oOmeHHas ancopOmusa. MouuTsl. [loBEepXHOCTHO-aKTUBHEBIE H
MMOBEPXHOCTHO-HEAKTHBHbIE BemlecTBa. [[0BepXHOCTHOE HATSKEHHE U
cMmaurBaHue. Poinb agcopOuuu B mpupoie U TEXHUKE.

27. OGmias XapaKTEepUCTHKA JUCTIEPCHBIX cucTeM. VX kimaccudukanus
U paclpoCTpaHEHHE B IIPUPOJIE.

28. OOmiast xapakTepHCTUKA KOJUIOMAHBIX CHUCTEM. MeTONbI Mmoiryde-
HUS KOJUTOMIHBIX CUCTEM.

29. MunemisipHas TeOpUsl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MoJieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM.
BbpoynoBckoe neuxenue. Ocmoruueckoe napieHue. CenuMeHTAaLMs.
Bsazkocts.

31. OuncTka KOJJIOMJIHBIX pPacTBOPOB METOJAMHU JHAIM3a, YIbTpa-
buiabTpanuy, 3JIEKTPOAUAIN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuueckre CBOMCTBA KOIOMAHBIX cucteM. (CBeTopaccesHue.
Oddexr Tungams. VYapTpaMUKpOCKONMUYECKHE M HedemomeTpuye-
CKHE UCCIIEOBaHUSI.

33. DAEKTPOKUHETUYECKUE SBJICHHUS KOJUIOMIHBIX cucteM. Jl3erra-
MOTEHLIHAJ.

34. KuHeTnyeckass U arperaTuBHas yCTOMYMBOCTH KOJITIOMIHBIX CH-
crem. Koarynsmus u ¢axtopsl, ee Boi3biBatomue. [Ipapuna Lymnbie-
Iapau. [Topor koarynsinuu. B3aumuas koaryssiusa. CtapeHue 305ei u
MenTu3anus. 3alUTHOE JCHCTBHE MOJEKYISPHBIX aJCOpOUPYIONINX
CIJIOEB.

35. Xapakrepuctuka pactsopoB BMC. Dnektpuueckue, MOJIEKYIISIp-
HO-KMHETUYECKHUE W ONTHYeCKHe cBoilcTBa pactBopoB BMC. U3o-
ayieKTprueckas Touka. Bszkocts. Habyxanue. BricanuBanue. Koarep-
Banusi. O6parumocts BMC.

36. Obmas xapakTepUCTUKa MUKPOTETEPOTCHHBIX CUCTEM. ADPO30IIH,
CYCIIEH3HH, IMYJIbCUH, TTEHBI.
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[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JIHIIC

IIxana Kpurtepun ouennBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHI/Ie MIPOrpaMMHOTO MaTe-
(oTHuHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHl, PEKOMEHIO-
BaHHOW MPOTpaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOW JIUTEpaTy-
OueHka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMYME MaJIO3HAYNTEIBHBIX OITHOO0K
(xoporo) B pELIEHUU 3aJa4i, WJIK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OHGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE M B pe-
(YIOBIIETBOPUTEIHHO)
IICHWHU 3a4a4YHu.
Ornenka 2 mpoOenbl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO Matepuaja, MPUHIIUITHATb-

(HEYAOBIETBOPUTENBHO)

HBIE OLIMOKHU IMpU OTBCTC HA BOMMPOCHI U B PCHICHUH 3aJ1da4H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmep

Howmepa nucros

OcHoBaHue
U BHECE-

IM3MCHCHU |

BaMCHCHHBIX| HOBBIX | AaHHYJIMPOBaHHBIX

HUS U3Me-
HEeHUHU

[Tonmuck

Pacmudposka
NOJIUCH

Jlara BHe-
CEHUS U3-
MCHCHUS

27




