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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO AUCHUININHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yiabTatamu ocBoenuss OIIOII

1.1. Heap u 32124 TUCHUMIIJIMHBI

bakanaBp mo HampaBiaeHuto moarotoBku 35.03.04 ArpoHoMusi JOJKEH OBITh MOATOTOBJICH K
pemeHH}o 3a1a4 Hpoq)eCCHOHaHBHOﬁ NCATCIIBHOCTHU CHGI[yIOH_II/IX THUIIOB: HpOI/I3BO,Z[CTB€HHO—
TEXHOJIOTMYECKON U OPraHU3al[MOHHO-YIPABIECHYECKOM.

Heap aucuMmInHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTEMY (QyHIAMEHTAIBHBIX 3HAHUM,
HEOOXOUMBIX I TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3(PGEKTUBHOMY PEIICHUIO
MPAaKTUYECKUX  3a7a4  CEJIbCKOXO3SMCTBEHHOTO TMPOM3BOJICTBA, a TaKXkKe CHOCOOCTBYIOIIUX
JaJbHENIIEMY Pa3BUTHIO TUYHOCTH.

3agauu JMCHMIJIMHBI:

— I/I3y‘-I€HI/I€ 3aKOHOM€pHOCTeﬁ (I)I/I3I/IKO—XI/IMI/I‘-IGCKI/IX HpOI_IGCCOB, HpOI/ICXO,Z[SIH_[I/IX B IIOYBEC U
JKUBBIX OPTaHU3MaXx;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUST; 03HAKOMHUTHCS C almapaTrypoi
1 MeTofamMu (HU3NYECKO-XUMHUECKOTO MCCIIEIOBAHMS, UCIIOIb3yeMbIX I aHalM3a MOYB M KayecTBa
CEJIbCKOXO35MCTBEHHON MTPOAYKIINH;

— OBJIAJICTh METOZ[AMU PEIICHUs (PU3HKO-XUMHUUECKHUX 3a/1a4.

1.2. KomneTeHIMU U MHAMKATOPHI UX JOCTHKEHHU I

OIIK-1. CnocobeH pemaTe THUMOBBIE 33a/1a4d MPO(PECCHOHATLHON JEATEIHPHOCTH Ha OCHOBE 3HAHUWI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO-

KOMMYHHKAIIHOHHBIX TEXHOJIOTHi

Kon u HaumeHoBaHue dopmupyembie 3YH
WHJIUKaTOpa
JIOCTHKEHHS 3HAHUSA YMEHUS HaBBIKH
KOMITCTCHITUU
NI-1omx-1 OO6yuatommiicst gomxeH | O0yuarommiicss goikeH | OOydJaromuiics JoKeH
Ucnonsiyer 3HATh: YMETh: BIIAJICTD:
OCHOBHEIE 3aKOHEI | OCHOBHBIE 3aKOHEI | HCITOJB30BaTh HaBBIKAMH
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX OCHOBHBIC 3aKOHBI ¥ | IPOBEACHHUS  (PU3UKO-
JHCIATUINH I | JACIUIUIMH, SIBJICHUW U | IOHATHUS XHUMHUYECKHX METOJIOB
peuieHus MPOILIECCOB, B  TOM | €CTECTBEHHOHAYYHBIX HCCICAOBAHUN IIOYB U
CTaHJAPTHBIX 33/1a4 B | YUCIIC MIPOIIECCHI | TUCIUTIIAH B | CEIbCKOXO3SIMCTBEHHOMN
001acTH  arpoHOMHHU | 00pa30BaHUS npogeccuoHaTbHON IPOAYKIIMH C
c MIPUMEHEHHUEM | PacTBOPOB, X | JeITEIBLHOCTH, MpUMEHEHHUEM
uH(OPMaIMOHHO- CBOMCTBa U | OTIPENeNATh CYIIHOCTh | HH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX | OCOOCHHOCTH (hUBUKO-XUMHYECKUX KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH MPOTEKAOIMNX B HHUX | IIPOLIECCOB, TEXHOJIOTUI—
peaKIuii; MPOUCXOAAITUX B | (b1.0.38-H.1)
MMOBEPXHOCTHBIE MO4YBE U  PACTCHUH;
SIBIICHHSI M CBOMCTBA | MCIOJIH30BaTh CBOMCTBA
MMOBEPXHOCTHBIX CJIOEB; | XUMUYECKUX BEIIECTB B
YCIIOBHS nabopaTopHOU u
CYIIIECTBOBAHUS MIPOM3BOICTBEHHOM
JTUCIIEPCHBIX CHUCTEM U | NIPAKTHUKE
¢dakTopoB, Biustomux | — (b1.0.38-VY.1)
Ha YCTOMYMBOCTb TAKUX
CHCTEM
- (b1.0.38-3.1)




2. Mecto nucuuminnel B ctpykrype OITIOIIT

JucnunimnHa «XuMus (uU3MYecKas M KOJUIOMIHAs» OTHOCHTCS K OOs3aTeNbHONW YacTH
porpamMMsbl OakanaBpHara.

3. O0bEéM TUCHUNIMHBI U BUABI Y4eOHOIl padoThI

OO0beM muCHUILIMHBL cocTaBisgseT 4 3adeTHble eauuuinpl (3ET), 144 akameMuyecKux 4acoB
(manee yacoB). JluciuniauHa u3ydaeTcst Ha 2 Kypce.

3.1. Pacnpenenenne o0beMa JMCHMIIMHBI 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 YHCJIE a
Ne Bcero KOHTaKTHas paboTa =4
TeMbL HaumenoBanue paszena u TeMbl HACOR CP g
J JI3 I13 g
Paznen 1. dusnyeckas xumus
1.1 BBenenue 10 — — — 10 X
1.2 | ArperaTHble COCTOSIHUS BEIIECTBA 10 - - - 10 X
13 XuMuyeckasi TepMOJIMHaMUKa U 11 1 B B 10 «
TEPMOXHUMUS
1.4 | XuMuueckast KHHETHKA U KaTaJlu3 13 1 2 — 10 X
15 PacTBOpBI 3JIEKTPOIUTOB U 13 2 1 3 10 X
HERJIEKTPOJIUTOB
1.6 | DIEeKTpOXMMHUYECKHE TTPOILIECCHI 12 1 1 — 10 X
Paznen 2. Konnmonanas xumust
2.1 IToBepxHOCTHBIE sIBICHUS. ACOPOITUS 13 1 — — 12 X
29 KonnounnHbie CUCTEMBI U METOIBI 14 1 ’ B 11 <
noJTy4eHus THO(POOHBIX KOJIJIOUIOB
73 Y CTONYMBOCTD U KOATYIS U 13 1 B B 12 «
110G OOHBIX KOJJTOMIOB
2.4 | MukporereporeHHblE CHCTEMBI 12 - - - 12 X
)5 PacTBopsI BBICOKOMOJIEKYIAPHBIX 14 B ) B 12 «
coenuHenuil (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

Bo3aukHOBeHHE (U3MYECKON W KOJUIOMTHOW XHWMHHU KaK CaMOCTOSTEIbHBIX TUCIUILINH.
M.B. JIoMOHOCOB — OCHOBOTIOJIOKHUK (hPU3UYECKON XUMUHU. POJIb OTEYECTBEHHBIX 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 tepMoaumHamuka. 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
SHEPTHUsl ¥ 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. Knaccudukanuss KaTaTUTHUYECKUX MPOIECCOB.
@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 CIAa0BIX 3MeKTposnToB. Konaykromerpuyeckoe tutpoBanue. [Ipumenenue
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). I3MepeHne 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 MOJIEKYI 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 monyueHuss JMOGOOHBIX KOJJIOWJOB C IOMOIIBIO KOHACHCALUH, 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. Dpdext Tunmans u ypaBHenue Panes.MeTonpl 1 METOIMKH HCCIeTOBaHUS (DU3UKO-
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.ConepxaHue JeKIuii

No KonnuectBo
Coneprxkanue JeKIuu
JEKUUU 4acoB

Xumuuyeckass TepMOAMHaAMHKa #  Tepmoxumusi.Knaccuyeckas wu

2
cTaTucTUyeckass TepMoauHamuka. CucreMa M BHEIIHSAS cpena. DHeprus.

7




Pabora u Termiora kak cmocoObl nepenadn dHepruu. OYHKIUS COCTOSHHUS.
[Tapamerpsr  coctosiHus. Peaknum oOpasoBanus. TermmoBoit 3¢ ekt
XMMHUYECKON peaklMy. DHTaNbIMs. 3aKOoH ['ecca u ciencTBUs U3 HEro.
XuMuYecKass KHHeTHKa M KaTajau3.CKOPOCTh XMMHUYECKHX PpEaKIUi.
CpenHsisi M MIHOBEHHass CKOpPOCTb XHUMHYeckoW peakunu. KoHcraHTa
CKOPOCTH XHMMHMYECKON peakuuu. BnusHue KOHLIEHTpallMM Ha CKOPOCTh
peakuuii. OmnpeneneHue KOHCTAHT CKOpocTed  peakuuid. BrausHue
TeMIepaTypbl Ha CKOPOCTb pEaklMu. YpaBHEHHE AppeHuyca. DHEprus
akTuBanuu. Karaau3 W ero 3HauYeHHE B COBPEMEHHOM XMMHYECKOM
TEXHOJIOTHU u OMOJIOTUYECKHUX IpoILIECCaAX. Knaccudukanus
KaTaIUTHYECKUX TporeccoB. DepMEHTATUBHBIN KaTalu3, €ro 0COOCHHOCTH
U 3HaueHWe B OMOJOTMYECKHUX Mpoleccax. XUMHUYECKOE paBHOBECHE.
PaBHoBecHOE cocTosiHue. VICTUHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE
W W3MEHEHHE TEpPMOJIWHAMHUUECKUX GYHKIMHA. J[MHaAMUYeCcKui Xxapaktep
paBHOBecHs. BiusHHME BHEIIHMX YCIOBUM Ha paBHOBecHe, NpuHOun Jle-
[ITaTenbe. 3aKOH NEHCTBYIOIIKUX MaccC.

PacTBOpBI 2J1€KTPOJTUTOB H HENIEKTPOJIUTOB.Paz0aBieHHbIE PACTBOPHI.
KonnurarusHele cBoiicTBa pacTBOpOB. IIoHM>KEHNE NaBIEHUS HACBIIIEHHOTO
mapa pacTBOpUTENsl Haa  pacTBopoM. Temmeparypa  3amep3aHus
paz0aBiieHHBIX pacTBOpoB. Kpuockomus. 3akonsl Payms. Temmeparypa
KUIIEHUs] ~ pa30aBICHHBIX  PAaCTBOPOB. D0yYIITNOCKOMHSL. Ocwmoc.
OcMoTHYecKkoe JaBlieHHe pa30aBICHHBIX pacTBOpoB. 3akoH Bant ['odda.
buonornueckue mpouecchl 1 ocMoc. BO3HUKHOBEHHE MOHOB B PacTBOpaXx.
[Ipoueccsl  conmpBaTanuu  (ruapatauuu). Pa3BuThe TEOpUM  CHIIBHBIX
AJIEKTPOIUTOB B paborax [lebas m Xiokkens. AKTUBHOCTb, KO3 UIHMEHT
aKTUBHOCTHM, WOHHAasi CuHJa pacTBOpa. OIJEKTpUYeckass MPOBOAMMOCTh
pacTBOpPOB  ANIEKTPOAUTOB. [IpOBOAHMKKM mMEpBOro W BTOPOTO poja.
[TpuMmeHeHne 3aKoHa JEMCTBYIONIMX MAcC, K CIa0BIM AJIEKTPOJIUTAM.

DJIEKTPOXMMHYECKHe TMpouecchl./[BOWNHON 3JIEKTPUYECKUN CIOW M €ro
crpoeHue. [lanpBaHmdeckue osneMeHThl. OOpaTuMbele U HeoOpaTUMbIE
aneMeHThl. YpaBHeHue HepHcrta. Onexktpoanble noreHuuansl U OC
rajlbBaHUYECKUX HJIEMEHTOB. HopmanbHbI (CTaHAAPTHBIN) MOTEHIMA.
BonopoaHelii 35ekTpona. DJEKTpOAbl MHIUMKATOPHBIE (M3MEPUTEIbHBIE) U
BCIIOMOTAaTeNIbHBIE (CpaBHEHUS). I3MepeHre 3eKTPOABUKYIIUX CHII.
IloBepxHocTHBIE  siBJeHHs. Aacopoumsa. M3otepmbl  ajacopOuum.
®dusnyeckas U XUMHUUEcKast aacopOouus. AncopOLus Ha rpaHHLIE TBEPIOE TEI0
—ra3. Teopus ancopOimu, ypaBHenue Jlenrmiopa u @peitnumxa. Ancopouus
Ha IPaHULE TBEPIOE TEJIO — PaCTBOP.

Komsonanbie cucreMbl HW = MeTOAbl  MOJYy4YeHHS]  JHO(POOHBIX
KoJJI0uA0B.O01Iasi  XapakTepUCTUKA KOJUIOMIHBIX CHCTeM. MeToabl
noyiydeHuss  JUO(OOHBIX  KOJUIOMJOB C  TOMOINBI0  KOHJEHCAIIUH,
MEXaHUYECKOTOo pa3ApoOIeHHs, EKTPUUECKOr0 paclbUIeHUs, YIbTpa3ByKa
U nenTu3auuu. MoJekyIsipHO-KUHETHYECKUE, ONTUYECKUE U DIIEKTPUIECKUE
cBoiicTBa TMO(POOHBIX KOUTOUIOB. bpoyHoBCckoe aABmxkeHHne. OCMOTHYECKOE
nasnenue. Cenumenrtanus. Bsskocts. CBeTopaccesiHue.

YcTounBOCTh M KOAryJasiiusl JU0(OOHBIX KoJI0uA0B. KruHeTnyeckas u
arperatuBHasg ycroiiunBocTh. Koarymsanus. JleficTBUE 3IEKTPOJIUTOB.
[IpaBuno Wlymeua — T'apgu. CoBMeCTHOE AEHCTBHE AJIEKTPOJIUTOB IMPHU
koarymsauuu. Koarynsuuss u  ja3eTTa-nmoreHuuan. Teopust KoaryJsiuu
anekTpoauTtaMu. KuHeTnka Koaryssinui.

Hroro




4.3. Copepxanue J1a00paATOPHBIX 3aHATHI

Ne . KonunuectBo
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN
n/m 4acoB
1 Xumnueckass KUHETUKAa. POTOMETPUYECKOE U3YUCHUE KUHETUKN XUMUYECKOU 2
) peaKkuu.
[Tonyuenune OyepHBIX paCTBOPOB M U3YYCHHE X CBOWCTB.

2. | DnexTpoxumMHuueckue mpoueccsl. KoHAyKToOMETpuYeCKOe N3y4eHNe CBONCTB 2
pacTBopa cy1aboro MEKTPOJIUTA.

3. | Konnouansle pactBopsl. IlonyueHue u cBOMCTBA KOJIJIOWIHBIX pPacTBOPOB. 2

4 BricokomonekymnsipHbie coequHeHus. M3yueHne CBOMCTB pacCTBOPOB )

" | BBICOKOMOJIEKYJIIPHBIX COSMHEHUMN.
HTtoro 8
4.4. ConepxaHue NPaKTHYECKUX 3aHATHI
[TpakTryeckue 3aHATHS HE TPEyCMOTPEHBI Y4EOHBIM TLIAHOM.
4.5. Buabl u coaep:xkaHue caMOCTOATEIbHON padoThl 00yUYarOIIuXcst
4.5.1. Buasl caMOCTOSTEIHbHON PabOThl 00yUYarOIINXCS
Bunbl camocTosTennbHON paboThl 00yJarOIIHXCs KonnuecTtBO yacoB
[ToaroroBka Kk 1a6OPATOPHBIM 3aHATHSM U K 3alTUTE Ta00PATOPHBIX paboT 9
CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 100
IToaroroBka K MpOMEXKYTOYHOM aTTECTAUH 10
Hroro 119
4.5.2. ConeprxaHre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS
Ne Konunuectso
HanmeHnoBanue TeM U BOMpPOCOB

n/m 4acoB

Beenenne. BosHukHOBeHHE (U3MUECKOM U KOJUIOMJHOM XHMHUH —Kak

CaMOCTOSITENIbHBIX TUCHHIUIMH. [Ipeamer pu3ndeckoil U KOIJIOUTHOW XHUMHH.

1 3HaueHne (GUBUYECKOM W KOJJIOMJHOW XUMHU B OHOJIOTHYECKOW | 10
CEIbCKOXO3MCTBEHHOW Haykax. M.B. JIoOMOHOCOB — OCHOBOIIOJIOKHUK
buzndeckoil XuMuu. Poib 0TEUECTBEHHBIX YUCHBIX B Pa3BUTUU (PU3NUECKON U
KOJUIOMTHOU XUMHUHU.

’ ArperatHbele cocTosiHUS BemlectBa. KuHetnmdeckas Teopus ra3oB. PeaibHbie 10
rasbl.

Xumuyeckas TepMOJIMHAMUKA u Tepmoxumusi. Bropoe HayaJo

3 | repmonuHamMuku. TpeThe Hawamo TepMoanmHamuku. CBOOOIHAs SHEpPTUs M 10
HaIlpaBJICHUE XUMUYECKUX PEAKIU.

Xumuueckas KUHETHKA u katanu3.doroxuMuueckue peakuuu.
DOTOXMMHYECKHE, TEMHOBbIE W  PAJAUALNMOHHO-XMMHUYECKHUE PEAKIUU.

4 | Ckopocth (poToxumuuecknx peakiuid. CHHTE3 OpPraHMYECKOro BeIIeCTBa 10
pacTeHHsIMH TOJ JecTBHEM XJopoduia Kak ceHcHOmiIu3aTopa. 3HadeHHE
dorocunTe3a. KoHCTaHTa XMMHYECKOTO PABHOBECHUS U CBSI3b €€ C N3MEHEHUEM
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CBOOOTHOM PHEPTHUH.

PacTBOpBI 31EKTPOJIUTOB M HERIEKTPOIUTOB.Pa3BUTHE MOHATHS KUCIOTHI U
ocHoBaHus. Teopust bpeHcrena, KMCIOTHO-OCHOBHBIE napbl. Cuiia KHCIOT U
ocHoBaHuM. KonnuecTBeHHOE OIpeiesieHne KUCIOTHOCTH BOJHBIX PacTBOPOB.
[onsarue pH u pK. Pacuer pH kucapIX u menodnsix pactBopoB. bydepHbie
CHUCTEMBI, UX COCTaB M MeXaHu3M jecicTBus. Pacuer pH Oydepnbix cuctem.
5 | Bydepnas emMKocTh, BIMAHHE Ha Hee pa3IUYHBIX (AKTOpOB. 3aKOH 10
paz6asnenust OctBanbpaa. [logBmwkHOCT, WMOHOB. OmpeneneHue CTENEHU U
KOHCTAaHTBl JTUCCOIMALIMU CHa0BIX 3JIEKTPoIuTOB. KOHIyKTOMETpHUecKoe
TUTpoBaHue. [IpuMeHeHne 3IeKTpuYecKor MPOBOJUMOCTH I ONPEIEICHUS
BJIQ)KHOCTH CEJIbCKOXO35HCTBEHHBIX MPOIYKTOB, JMHAMUKH COJIEBOTO PEKHUMA
IIOYB.

DneKTpoXuMHUecKue npoueccel. [loTeHnromeTprueckoe onpeaeacHue HOHOB B
pacTBoOpax. Hudy3roHHbIe MOTEHINAJIBL. Meronst YCTpaHEHUs
1 y3nOHHBIX MOTeHIHATOB. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE 3JIEKTPOIBI
1 neny. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTOTEHIIUAII [T0YB; €r0 U3MEPEHHE.
[lorenumomerpuueckuii meron ompeneneHuss pH. CTeKIsSHHBIA 3J1EKTpOJ C
BoiopoaHON (hyHKIMen. [loTeHImoMeTrpuieckoe THTPOBaHUE.

10

[loBepxHocTHble  siBneHusa. OpueHTanuss AUQWIBHBIX  MOJEKYJl  Ha
MOBEPXHOCTU ajacopOeHTa. ApcopOmust siekTpoauToB. [IpaBmia dasHca —
ITeckoBa. OOmenHas ancopbuus. YpaBHenue Hukombckoro. AmcopOius Ha
rpaHUIle pa3ziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TTOBEPXHOCTHO-
HCAKTHUBHBIC BCIICCTBA. OpI/IeHTaI_II/IH MOJICKYJI B IIOBCPXHOCTHOM CJIOC.
Ypasuenne ['u66ca.

12

Komnonansie CHCTEMBI U METO/IbI HOJTyYEHUs T10(HOOHBIX
Ko/uTon10B.OUNCTKa  KOJUIOWAHBIX ~ PAacTBOPOB  METOJAMHM  JIHAIN3a,
yAbTpadUIbTPALUHU, dJEKTPOAUAIN3A U AIIEKTPOYIbTpadmiIbTpauuu. IPPexT
Tunnans u ypaBHeHue Pases.

11

YcroitunBocTh U Koarynsius Juo(oOHbIX KoiutonaoB.CTapeHue 305ed U

. 12
nenTu3amys. 3alyuTHOE TEUCTBUE MOJICKYJISIPHBIX aJICOPOUPYIONINX CIOEB.

Mukporereporennsie cucteMbl.CycneH3uu. OMynbcun. OOpatuMocTs ¢as.

12
Omynbraropsl. [lensl. A3po3onu.3apsg 4aCTUIIBL.

10

PacTBOpPBI BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN (PACTBOPHI
BMC).Memb6panHoe paBHOBecue. BsizkocTs. OcMOTHYECKOE JaBIICHUE.
CaetopaccesiHue 1 noronieHue ceera. Habyxanue u pactBopenne BMC.
Crenenp HaOyxaHUs U CKOPOCTh HaOyxaHus. PakTopsl HaOyxaHus. [ enu.
11 | Crygnu. [Honykomnouasl. PacTBOpbI BBICOKOMOJIEKYISIPHBIX COCTMHEHUN 12
(pactBopbl BMC). O6mmue xapaktepuctuku pactBopoB BMC. ConocraBnenue
110G OOHBIX KOJUTOUAOB U, pacTBOpoB BMC. DnekTprueckue, MOJIEKYISIPHO-
KHMHETHUYECKHUE U onThuueckue cBoiictBa pactBopoB BMC. MU3oanexTpuueckas
TOYKA.

Hroro 119

S. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CAaMOCTOAATEILHOH padoThl 00y4arouXxcs 1Mo
AUCHUTIJIMHE

YuebHO-MeTonuueckue pa3padboTku umetorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:
1. Xumust Qusnueckas W KOJUIOWIHAs [DJIEKTPOHHBIM pecypc]: MeToa. pPEKOMEHIAIUU K
CaMOCTOSITENIbHON paboTe M0 TUCIUILTHHE [/17151 0aKanaBpoB, 00y4aroIUXCs M0 HAIPABICHUSM:
35.03.03 "Arpoxumus wu arpomouBoBenenme”, 35.03.04 "Arponomms", 35.03.05
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"CanoBoactso", 35.03.07 "TexHonorusi NpoOU3BOJCTBA CEIbCKOXO3IUCTBEHHON MpoayKuuu'] /
IOxHo-Ypansckuit I'AY, Uactutyt arposkonioruu ; coct. A. A. Kanranos. - Muacckoe:
HOxno-Ypanbckuiit 'AY, 2016. - 28 c. : wi., Tadn. - bubnuorp.: c. 28 (10 Ha3Bs.). - locTym u3
JmokanpHOM cetu: http://192.168.2.40/Books/keaz063.pdf. - MHoctym wu3 cetu HHTEpHET:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf

2. ®dusnueckas U KOUIOUAHAsA XUMHUA [DIIEKTPOHHBIN pecypc] : METO. YKa3aHUsI K BBIIIOJIHEHUIO
KOHTPOJIBHOW paboOTHI JJIsl CTYIEHTOB 3a09HOM (popMbl 00ydeHus [1mo HampasiaeHusM: 35.03.03
Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamosoactBo, 35.03.07
TexHosorus Npou3BOACTBA CENbCKOXO3siicTBEHHON nponykuuu] / HOxHo-Ypanbckuit 'AY,
HNucTutyT arposkosioruu ; coct. A. A. Kairanos. - Muacckoe: FOxuo-Ypansckuii 'AY, 2017.
- 36 c. : Tabn. - C mpun. - bubmmorp.: ¢. 5-6 (13 nHa3B.). - JlocTyn W3 JTOKAJIBHON CETH:
http://192.168.2.40/Books/keaz060.pdf . - Hoctyn u3 ceTn WNHutepHerT:
http://188.43.29.221:8080/webdocs/iae/keaz060.pdf

6. DOH/I OLIEHOYHBIX CPEICTB /1JIs1 MPOBEIEHUANPOMEKYTOUHOM aTTeCTAMU 00y4aIOIMXCHA MO
JUCIUILIHHE

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS
MPOMEXYTOUHOM arTecTauuu oOydaroummxcs 1o AucuuiiimHe. @OOHJ OIEHOYHBIX CPE/ICTB
npezacrasieH B [Ipunoxenun.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIUTePaTypa, HeoOXoAuMasi 1JI1 OCBOEHMSI
AMCUMUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAs yueOHas uteparypa uMmeercs B Hayunoit  O6ubnunoreke U
ANEKTPOHHOU HH(pOpMaImoHHO-00pa3oBarensHOi cpene @I'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa

1. Hurmarymmma, H.I'. ®usnueckas u KoyuougHas XuMHsS [DIEKTPOHHBIA pecypc] : ydeOHoe
nmocobue. — OnekrpoH. npan. — CII6. : Jlams, 2015. 276 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll 1d=67473

2. BacrwokoBa, A.H. TumnoBbsie pacyeTbl MO (U3HUYECKOW M KOJJIOMJTHOW XHMHH [DIEKTPOHHBIN
pecypc] : yuebHoe mocobme / A.H. Bacrokosa, O.Il. 3amaumna, H.B. Haconoma [u np.].—
Onexktpon. gan. — CII6. : Jlams, 2014. — 140 c¢. - Pexum pocryma:
http://e.lanbook.com/books/element.php?pll 1d=45679

JonosHuTebHAS IUTEpATypa

1. Topuxkos, B. . OcuoBsl ¢pusnueckoit xumuu [Teker] : yueOnuk / B. U. I'opmikos, 1. A.
Ky3nernog. — 4-e u3a. — M. : BUHOM. JlaGopaTtopust 3nanuii, 2011. 407 c.

2. Kpyrusakos, II.M. ®usndeckas u komtonaHas xumus. Ilpaktukym [DnekTpoHHBIN pecype] :
yaebnoe mocooue / I[1.M. Kpyrmsikos, A.B. Hymraesa, H.I'. Bunkosa [u ap.]. — DnekTpoH. gaH. —
CIIo.: Jlaus, 2013. 208 c. - Pexum JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll id=5246

3. Bammmueiii B.H. ®u3nyeckas u KOJJIOMAHAS XUMUSA: YUECOHUK IS CEIbCKOXO35SHCTBEHHBIX
By30B[TekcT] / MuHucrepctBo cenbckoro xossiicrBa Poccuiickont @enepanun. — KpacHonmap:
I'VII «I1evatnsiit nBop Kybanu», 2001. 344 c.

4. bongsipeB A.U. ®uszndeckas u kojtouaHas xumus [ Tekct] : YueOHuK s C.-X. BY30B. — 2-€ U31I.,
nepepad. u gon. — M.: Beicmr. mik., 1983.408 c.

5. Xumwms. M30panubie pazaensl oOmed (Qu3nyueckod M KOJJIOMJAHOW XWUMHUHU: y4eOHOe mocoOue
[DnexTponnsiit pecypc] / O.B. Auapromkosa, T.W. Boctpukosa, A.B. IlIBeipeBa, E.1O. ITonosa. —
HoBocubupck: HITY, 2011. — 160 C. —Pexxum
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—

nocrymna:http://biblioclub.ru/index.php?page=book &id=228572.
Kykymkuna, W.M. Kommougnas xumus [DnekTpoHHBIH pecypc]: ydeOHoe mocobue /
N.MU. Kykymkuna, A.JO. Mutpodano. - KemepoBo : KemepoBckuii rocynapcTBeHHBIH
YHUBEPCHUTET, 2010. 216 c. - Pexum
nocrymna: http://biblioclub.ru/index.php?page=book&id=232755.

. Pecypchl nHpOpMALIHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «MHTEepHeT», He00X0AUMBbIe 11l

OCBOCHHUSA JUCIHHUIIJIMHBI

Enunoe okHO mocTymna K yaeOHO-METOAMYEeCKUM pa3zpaboTkam https://roypray.pd
OBC «Jlanp» http://e.lanbook.com
Yuusepcurerckas oudimoreka ONLINEhttp://biblioclub.ru

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

Y4ebHO-MeToInuecKre pa3paboTku uMmetorces B Hayunoit  Oubnmorexe U AIIEKTPOHHOMN

nHpopManmonHo-oo6pazoBatenbHOU cpeae PI'BOY BO 0xHO-Ypansckuii [AY:

1.

dusnyeckas U KOJJIOUMIHASA XUMHS [DJIEKTPOHHBIM pecypc| : METOJ. yKa3aHHsS K BBINOJHEHUIO
nabopaTopHbIX paboT [1ia OakanaBpoB, oOydaronxcs no HanpasieHusM: 35.03.03 "Arpoxumus
u arponouBoBenenue’”, 35.03.04 "Arponomus”, 35.03.05 "CagoBonctBo”, 35.03.07 "Texnomnorus
IIPOU3BOJICTBA CENbCKOXO03sMcTBeHHON mnponykuuu'"] / IOxHo-Ypansckuit ['AY, WucTUTyT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmuorp.: c. 83 (10 Ha3p.). - JlocTynm u3 JOKaJbHOH CETH:
http://192.168.2.40/Books/keaz061.pdf - Hoctyn u3 ceTn WHTepHerT:
http://188.43.29.221:8080/webdocs/iae/keaz061.pdf

Xumus pu3udecKas U KOUIOuHas [ DIEeKTPOHHBIA pecypc] : MEeTO/. YKa3aHUs 10 PEIICHHUIO 3a/1a4
[ OakamaBpoB, oOywaromuxcs 1o  HampasineHwsMm:  35.03.03  "Arpoxumus u
arponiouBoBenenue’", 35.03.04 "Arponomus”, 35.03.05 "CamoBoacto", 35.03.07 "TexHomorus
IIPOU3BOJICTBA CENbCKOXO03sicTBeHHON mnponykuuu"] / IOxHo-Ypansckuit ['AY, WucTUTyT
arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii ['AY, 2016. - 28 c. -

Hoctyn u3 nokanpHOW cetu: http://192.168.2.40/Books/keaz059.pdf. - [octyn u3 cetu
Wutepner: http://188.43.29.221:8080/webdocs/iae/keaz059.pdf
Xumus ¢usuveckas W KOJUIOMAHAs [DIEKTpOHHBIM pecypc] : METOA. PEeKOMEHAALUu K

CaMOCTOSITENIbHOM paboTe Mo AUCUMIUIMHE [/U1d OakanaBpoB, 0OyYaIOIIMXCS MO0 HAIPaBJICHUSIM:
35.03.03 "Arpoxumus u arponouBosenenue", 35.03.04 "Arponomus”, 35.03.05 "CanoBonactBo",
35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIBCKOX03sMCTBeHHOU mpoaykuuu''| / KOxxHO-Y panbckuit
I'AY, Uuctutryt arposkosnoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypanbckuii 'AY,
2016. - 28 c. : wn., Tabm. - bubmwmorp.: c¢. 28 (10 Hasp.). - JlocTynm W3 JIOKAJIBbHOW CETH:
http://192.168.2.40/Books/keaz063.pdf. - Hoctyn u3 CeTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf

dusznyeckas U KOJUIOUJHASI XUMUS [ DIEKTPOHHBIN pecypc] : METOJI. yKa3aHUs 10 UCII0JIb30BAHUIO
1abopaTopHOro 00OPYAOBAHUS [[JIs1 CTYIAEHTOB arpOHOMHYECKOro (akyiapTeTa HampaBiIeHHIL:
35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - Texuoyorusi MpOU3BOACTBA CEIHCKOXO03IUCTBEeHHON npoaykuuu] / FOxxHO-Ypanbckuit
I'AY, Uucturyt arposkosnoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypanbckuii 'AY,
2016. - 18 c. : wim., Tabm. - bubmmorp.: ¢. 17 (6 Ha3B.). - JlocTynm W3 JIOKaJbHOH CETH:
http://192.168.2.40/Books/keaz062.pdf - Hoctyn u3 ceTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz062.pdf

dusznyeckas U KOUIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc] : METOH. yKa3aHHUsS K BBIIOJIHEHHUIO
KOHTPOJIbHOW PabOThI ISl CTYJAEHTOB 3a04HOM (hopmbl 00yueHus [mo HampaBieHusM: 35.03.03
Arpoxumusi u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 Canmosoacto, 35.03.07
TexHonoruss MPOU3BOJICTBA CEIBCKOXO35MCTBEHHOM mpoaykuuu]| / FOxHo-Ypansckuit ['AY,
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WuctutyT arposkonorud ; coct. A. A. Kanranos. - Muacckoe: OxHo-Ypansckuii I'AY, 2017. -
36 c. : tabn. - C mpun. - bubmuorp.: c¢. 5-6 (13 Ha3B.). - JlocTynm W3 JIOKaJbHOH CETH:
http://192.168.2.40/Books/keaz060.pdf . - Hoctyn u3 CeTH Hurepner:

http://188.43.29.221:8080/webdocs/iae/keaz060.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble P OCYLIEeCTBJICHUNO0Pa30BaTeIbHOIO

npouecca no JTUCHUILINHE, BKJIOYAs NepedyeHb NPOrpaMMHOIo odecnevyeHusiu
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
KoncynwranTltoc (cipaBodHbIE IPABOBBIE CUCTEMBI)WWW.consultant.ru;
TexakcnepT (uHpopManmonHo-cpaBoyHas 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, JINIICH3UOHHBII 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;

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

11. MaTepuajibHO-TeXHUYecKas 6a3a, Heo0OXoAUMAs JAJIsl OCYIIeCTBIEHUsI 00Pa30BaTeJIbLHOI0

nmponecca mo IMCUMIIJIMHE

Y4yeOHble ayauTOpPMH AJIsl TPOBeJACHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,

OCHaIlleHHbIe 000PYA0BAHMEM U TeXHHYECKHMMH CPeICTBAMHU 00yUYeHUs

1.

2.

L OTAN R WD =

JlaGopatopus xumuu Ne 314, ocHamieHHass 00OpyJOBaHUEM Ui MPOBENEHUs Ja00paTOPHBIX
3aHATHU.

YyeOHast aymuTopus IJis POBEACHUS 3aHATHH JekuuoHHoro tuna Ne 217, 202, ocHalleHHBIE
MYJIbTUMEAUMHBIM 000pYI0BAaHUEM: KOMIIBIOTEDP, BUICOTIPOCKTOP.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4AKOIIMXCH

. IMomemenune nanst camoctosiTenbHONH padoTel Ne 308, manblii uMTambHBIA 321 OMOIMOTEKH,

OCHAIIICHHBIC KOMITHIOTEPHOW TEXHUKOU C MOAKIIOUEHUEM K ceTh «HTepHeT».

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

®dotokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs1 anextponnsie VIC-120 d3.
Cymmunpabnii mkadg CHOJI 58/350.
BrrTspxHOM mIKad.

Tepmoctat TC-1/20 cyxOBO31yIIHBIH.
DneKkTpruyecKas MinTKa.

bans ma6oparopnas 113-4300.
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IIPH/IOKEHHUE

®OH/J OHNEHOYHbIX CPEACTB

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

Komnerenun u X MHIUKATOPHI, (HOpMUpYyEeMbIe B MPOIECCE OCBOCHUS AUCIUTUINHBI
[Toxazarenu, KpuTepuM W  IIKaJa  OLEHUBAHUA  HMHAMKATOPOB  JOCTHIKCHMS
c(OpPMHPOBAHHOCTH KOMITETEHIIMNA

TunoBele KOHTPONBHBIE 33aHUsl U (WJIM) WHBIE MaTepUasbl, HEOOXOAUMBIE JUIsl OLIEHKU
3HaHWM, YMEHMM, HaBBIKOB UM (WIM) OMNbITa JEATEIbHOCTH, XapaKTEPHU3YIOIUX
Cc(OPMHPOBAHHOCTb KOMIIETEHIIMH B IPOLIECCE OCBOCHUS IUCLUIIIMHBI

Meroauueckue MaTepuaibl, OMPEACISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) ONBITA JEATEILHOCTH, XapaKTePU3YIOIUX C(HOPMUPOBAHHOCTD
KOMIIETEHIN I

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OueHuBaHHe OTYeTa MO JIAOOPATOPHOU paboTe

4.1.2. TectupoBanue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA IS POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMeH
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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 3dKOHOB MAaTCMAaTUUYCCKUX, CCTCCTBCHHO-HAYYHbIX U OGH.IGHpO(beCCI/IOHaJIBHBIX AU CLHUIIIINH
C MpUMEHEHUEM HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

Kon n Popmupyemsie 3YH
HAauMEHOBAaHHE HaumenoBanue
WHIUKATOpa OIICHOYHBIX
3HAHUS YMEHHUS HaBbIKU
TOCTUKECHUS CpEICTB
KOMIIETCHITHH
N/I-1omk-1 OO0yuarommiics OO0yuarommiics OO6yuarommiics Texymas
Hcnonb3yer JOJIKCH 3HATh: JOJI’KEH YMETh: JTOJI’KECH BIIAJICTh: aTTecTalus:
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | HCIIOJIb30BATh HaBbIKaMU - OTYEeT 1O
€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH | OCHOBHBIE 3aKOHBI | IPOBEACHHUS nabopaTropHoit
BIX JUCHUIUIMH | BIX  JUCUUIUIMH, | U HOHATHS | PU3UKO- pabore;
TUISE pelIeHus | SBICHUMN U | €CTECTBEHHOHAYYH | XUMHYECKHX -
CTaH/IapTHBIX MPOLIECCOB, B TOM | bIX JUCHUIUIMH B | METOJOB TECTUPOBAHUE
3aa4 B OO0JACTH | YUCJIE MPOILECCH | MPOPECCHOHAIBHO | UCCIICOBAHHIA IOYB
arpoOHOMUU ¢ | oOpazoBaHus W JeATEeNbHOCTH, | U [TpomexxyToun
MPUMEHEHHEM pPacTBOpOB, UX | ONpenensiTh CEJIbCKOXO3SUCTBEH | as
MH(OPMAILIMOHHO- | CBOMCTBa U | CYLIHOCTh HOM MPOIYKIUHU C | aTTecTalus:
KOMMYHHKAIIHOHH | OCOOCHHOCTH duzuko- IPUMEHEHUEM - DK3aMeH
BIX TEXHOJIOTUI IPOTEKAIOMIUX B | XUMHYECKHUX uH(pOpPMaLMOHHO-
HUX peaxiuii; | mpoIeccos, KOMMYHHKAITUOHHBI
MOBEPXHOCTHBIE OPOUCXOJSAIMINX B | X TEXHOJIOTUH—
SIBJICHUSA u | nouse u pactenuy; | (61.0.38-H.1)
CBOMCTBa UCIIOJIb30BaTh
MOBEPXHOCTHBIX CBOMCTBA
CJIOEB;  YCIIOBHUS | XUMHYECKHX
CYILIECTBOBaHUS BEIIICCTB B
JIUCTIEPCHBIX nabopaTopHOH U
CUCTEM U | IPOU3BOJCTBEHHO
(bakTopoB, W TIpaKTHUKe
BIIUSTFOTIIMX Ha | — (b1.0.38-VY.1)
YCTOHYUBOCTh
TaKUX CUCTEM
—(b1.0.38-3.1)

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHKATOPOB JOCTHKCHU S KOMIIeTeHII it

® Kpurepuu u mkana onieHMBaHUS PE3YJIBTATOB O0YUCHHUS 11O JUCITUTIINHE
OpMHUPYCMBIC Henocratounsiii JlocTaTO4YHBIN o o
3VH Cpennuii ypoBeHb | Bblcokuii ypoBeHb
YpPOBEHB YPOBEHB

b1.0.38-3.1 OO6yygarontuiicst He | OOyuarommuiicss cnabo | OOyuarommiics 3Haetr | OOydaromuiicss 3HaeT
3HACT OCHOBHBIX | 3HACT OCHOBHBIC | METOJbI IMPUMEHCHUA IpaBuja u METOAbI
3aKOHOB €CTCCTBCHHO- 3aKOHbI €CTECTBCHHO- OCHOBHBIX 3aKOHOB IIPUMEHCHUA
Hay4YHbIX JUCHUILIUH, HAay4YHbIX AUCHUIIINH, C€CTCCTBCHHO-HAYYHbIX OCHOBHBbIX 3aKOHOB
SIBJICHUM H Ipo1eccoB SIBIICHUH H MMpoueccoB, | AMCUHUILINH C €CTCCTBCHHO-HAYYHbIX
npu pemrenny | Ha KOTOPBIX OCHOBAHBI | HE3HAYUTCIBHBIMU JUCUMIUIMH Ha  HUX
CTAHJAPTHBIX 3amad B | IPUHLMIBL  JICHCTBHS omudKaMu U | IEepeceueHun c
06acTi 00BEKTOB OTEIbHBIMU TpeOyeMOl CTEHEeHbIO
arpo3KOJIOTHH, npoecCHOHAIBLHOM npobenamu MIOJIHOTBI M TOYHOCTH
arpoXHMHH 1 | ACATEIBHOCTH
arporno4BoOBCACHUSA
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b1.0.38-V.1 OO6yyarontuiicst He | OOyuaromuiicss cnabo | OOyuarommiics ymeer | OOydaromuiicss ymeer
yMEEeT  HCIOJb30BaTh | yMEET  KCIOJIb30BaTh | OIMCHIBATH OIUCHIBATH
OCHOBHBIC 3aKOHbl M | OCHOBHbIE 3aKOHBI W | NOHSATHHHYIO U | MOHATHHHYIO "
MOHATUSl €CTECTBEHHO- | TOHATHS E€CTECTBEHHO- | MAaTEMaTHYECKYIO MaTeMaTHYeCcKyIo
HayYHBIX JUCIHMIUIMH B | HayYHBIX TUCLHUIUIMH B | KAPTUHY SBJICHUH, | KapTHHY SIBJICHUH,
npodeccroHaIBLHOM npodeccHoHaNBLHON BO3HHKAIOIINX Ha | BO3HHKAIOIIUX Ha
JeITeIbHOCTH JIeSITEIIbHOCTH nepece4eHn N nepeceueHut
€CTECTBEHHO-HAYYHBIX | €CTECTBEHHO-HAYYHBIX
JTUCTIATUTAH C | AWCIIUIUTUH
HE3HAYNTEIEHBIMU
3aTPYAHEHUSIMHA
b1.0.38-H.1 OOGyuarontuiics He | OOywarommiics ciabo OOyuaronuics OO6yuarontuiicst
BIageeT HaBBIKAMU BJaJeeT HaBBHIKAMHU BJIaJeeT HAaBBIKAMHU cBOOOJTHO BiIafeeT
npoBeneHuss (QU3MKO- | TpoBeleHus GpU3NKo- npoBeneHust QU3UKO- | HaBBIKAMH NPOBEICHUS
XMMHUYECKMX METO/IOB | XUMHYECKUX METOJOB | XHMHYECKHX METOJIOB (PU3UKO-XMMHUYECKUX
UCCIIEJIOBAaHUI II0YB M | HMCCJICAOBAHUM NOYB M | HCCIIEIOBAaHUM IT0YB U METO/IOB
CEJIbCKOXO035IICTBEHHO CEJIbCKOXO3SIICTBEHHO | CEJIbCKOXO3IHCTBEHHO | HCCIIEAOBaHUIl OYB U
i HIPOLYKLUU c I IpoayKIUU C I IpoayKIUU C CEJIbCKOXO351IICTBEHHO
NPUMEHEHHEM NIPUMEHEHHUEM HeOOJIbLIINMHU H IPOAYKIMY MTPpH
MHPOPMAIHOHHO- UHPOPMAIMOHHO- 3aTPYAHEHUSIMH C pereHnH
KOMMYHHUKAIIHOHHBIX KOMMYHHUKAITHOHHBIX MIpUMEHEHUEM po¢eCCHOHATHHBIX
TEXHOJIOTHHA TEXHOJIOTHI UHPOPMAITHOHHO- 3a1a4 ¢ MPUMEHEHUEM
KOMMYHHUKAITHOHHBIX HHPOPMALTNOHHO-
TEXHOJIOTHI1 KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHil

1.

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3y0MX

copMUpPOBaAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHU S JUCIUIIMHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbI, HEOOXOAUMBIC ISl OIEHKH 3HAHUM, YMEHUN U
HABBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

duznueckas U KOJUIOUAHAS XUMHS [DIEKTPOHHBIM pecypc]

. MCTOA. yKa3aHHd K BBIITOJIHCHUIO

nmabopaToOpHBIX paboT [ OakamaBpoB, oOydaromuxcs mo HanpasiaeHusm: 35.03.03 "Arpoxumus
u arponouBoBenenue’”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoncrBo”, 35.03.07 "Texnomnorus
MPOU3BOJACTBA CEIIbCKOXO03MCTBeHHOW mnpoaykuuu"] / HOxuo-Ypaneckuii ['AY, HuHCcTHTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxuno-Ypansckuiit ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmmorp.: c. 83 (10 Ha3B.). - JlocTym u3 JIOKaabHOH CETH:
http://192.168.2.40/Books/keaz061.pdf - Hoctyn u3 ceTu Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz061.pdf

Xumus Gusndeckas ¥ KoUtouHas [ DIeKTPOHHBIN pecypc] : MEeTO/. yKa3aHus 10 PELICHUIOo 3a1a4
[mns  OakamaBpoB, oOywarommuxcs 1o  HampaBieHusMm:  35.03.03  "Arpoxumus
arponouBoBenenue’”, 35.03.04 "Arponomus", 35.03.05 "CanmoBoacto", 35.03.07 "TexHonorus
MPOU3BOJACTBA CEIIbCKOXO03MCTBeHHOW mnpoaykuuu'] / HOxuo-Ypaneckuii ['AY, HHCTHTYT
arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: HOxno-Ypansckuii ['AY, 2016. - 28 c. -
HNoctyn w3 nokampHOW ceTu: http://192.168.2.40/Books/keaz059.pdf. - [octym wu3 certu
WnTepner: http://188.43.29.221:8080/webdocs/iae/keaz059.pdf

Xumusi (u3udeckas W KOJUIOMAHAs [DJIEKTPOHHBIN pecypc] METOJl. PEKOMEHIAIUN K
CaMOCTOSITENIbHOM paboTe Mo AUCUMIUIMHE [/U1d OakanaBpoB, 0Oy4aIOIIMXCS MO HAIPaBJICHUSIM:
35.03.03 "Arpoxumus u arponouBosenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBonactBo",
35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIBCKOX035MCTBeHHOU npoaykuu''| / KOxxHO-Ypanbckuit
I'AY, Uuctutryt arposkosnoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypanbckuii 'AY,
2016. - 28 c. : wn., Tabm. - bubmwmorp.: ¢. 28 (10 Ha3.). - JlocTynm W3 JIOKAJIBbHOW CETH:
http://192.168.2.40/Books/keaz063.pdf. - Hoctyn u3 CeTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf

dusznyeckas U KOJUIOUIHASI XUMUS [ DIEKTPOHHBIN pecypc] : METOJI. yKa3aHUs 10 UCII0JIb30BAHUIO
1abopaTopHOro 000PYAOBAHUS [[JIs1 CTYIAEHTOB arpOHOMHYECKOro (akyiapTeTa HampaBiIeHHIL:
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35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - Texuosorust MpOU3BOACTBA CEIBCKOXO3IHCTBEHHON npoaykuuu] / FOxxHO-Ypanbckuit
I'AY, Uuctutryt arposkosnoruu ; cocT. A. A. Kanranos. - Muacckoe: OxHo-Ypanbckuii 'AY,
2016. - 18 c. : wim., Tabm. - bubmmorp.: ¢. 17 (6 Ha3B.). - JlocTynm W3 JIOKaJbHOH CETH:
http://192.168.2.40/Books/keaz062.pdf - Hoctyn u3 ceTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz062.pdf

5. ®usnueckas U KOJUIOMAHAS XUMMsI [DIEKTPOHHBIA pecypc] : METOJ. YKa3aHMsI K BBIIIOJIHEHUIO
KOHTPOJIbHOW PabOThI ISl CTYJAEHTOB 3a04HOM (hopmbl 00yueHus [mo HampaBieHusm: 35.03.03
Arpoxumuss u arpomnouBoBeneHue, 35.03.04 Arponomus, 35.03.05 Camomoacto, 35.03.07
TexHosorus npoM3BOACTBA CENbCKOXO03AlcTBeHHOM mponykuuu] / IFOxHo-Ypansckuii T'AY,
HNuctutyT arposkonoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxnHo-Ypansckuii 'AY, 2017. -
36 c. : Tabn. - C mpun. - bubmuorp.: ¢. 5-6 (13 Ha3B.). - [ocTyn H3 JIOKaTbHOW CETH:
http://192.168.2.40/Books/keaz060.pdf . - Hoctyn u3 ceTu WHTepHerT:
http://188.43.29.221:8080/webdocs/iae/keaz060.pdf

4. MeToauyeckne MaTepuaJIbl, ONpeesiioiue Npoueaypbl OlleHUBAHUS 3HAHMIA, YMEeHUIA,
HABBIKOB M (MJIM) ONBITA AeSATEIbHOCTH, XaPAKTEPU3YOIIUX C(POPMUPOBAHHOCTH KOMIIETEHIIUIT

B nmaHHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACISAIONIUE IPOLEAYPHl OLICHUBAHMS
3HaHU#, yMEHHWI, HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
TUCHUIUIMHE «XUMHS (QU3ndeckas U KOJUIOMJHAs», IPUBEIEHbl MPUMEHUTEIBHO K KaXaAOMy U3
UCIOJNB3YEMBIX BHIOB TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
oOydJaronmxcs.

4.1. OueHoyHble cpeacTBA I NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. OnieHuBaHue OTYETA IO JTAOOPATOPHOI padoTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIIbLHOW MPOTPaMMBbl 1O OTICIBLHBIM TEMaM JIHUCIUTLINHBL
Coneprxanue u Gpopma oTdeTa 1o Jab0opaTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubpiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH oOTdeTa (TadI.)
JOBOJIATCS 10 CBEJCHUS 00yYaIOIINXCsl B HAUasIe 3aHsATHI.

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ne o HHAUKATOpa
Otuer o naboparopHoii pabote (mpumep)
KOMIIETEHIINHU
1 1. 3HayeHus KOHCTAHT CKOPOCTEH UCCIEIOBAHHON PEAKIIMY MIPU ABYX N-1ormk-1
TeMIeparypax. Hcnons3yer
2. 3HauyeHus Nepruoa0B MOIYIPEBPALIEHUS BEIIECTBA MTPU ABYX OCHOBHBIE  3aKOHBI
TeMIEepaTypax. €CTECTBEHHOHAYYHBIX
3. BennunHy 3HEpruy akTUBALUU PEAKIIUH. JTUCLUTIINH JUTSL
4. llomunHseTcs U naHHas peakuus npasuiy Bant-I'opda peLIeHns
(ompenenuTh TeMnepaTypHbid Ko3PPUIMeHT peakuu y)? CTaHJIapTHBIX 33734 B
5. BelpakeHune 3aKkoHa AEUCTBYIOLIMX MAacC JJIsl JaHHOM peakLitu. 00JIacTH  arpOHOMHHU
c MIPUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

OTyeT OIEHMBACTCS 10 YCMOTPEHHIO TIPEMOJaBaTeisi OIEHKON «OTIWYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIBHO», «HEYIOBICTBOPUTEIHLHO» WM OIEHKON «3a4TeHO», «HE 3auTeHOo». OleHKa
«3a4TEHO» CTAaBHUTCS OOydJarmmMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
YCTAaHOBJICHHBIM ISl TOJIOKHTEIBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «YyIOBICTBOPUTEIHLHO»).
OreHka 00BSBIIACTCS 00YJaAIOMEMYCsl HEITOCPEICTBEHHO MOCTIE CIavu OTUYETa.
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IIxana Kpurtepun oueHnBanns
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;
Ouerka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXICHHUS NPH OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;
(oTIHMYHO)
- YMEHHUE ONUCHIBATh (PUBUKO-XUMHUYECCKUE 3aKOHBI, SIBJICHUS U TIPOIIECCHI;
- YMGHI/IG HpOBOI[I/ITI: 1 OLICHHUBATHb pe?)y.]II:TaTBI HBMGPGHHﬁ;
- CIIOCOOHOCTH peniaTh 3aa4H.
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEN;
Onenka 4 - OCO3HAaHHOE IIPUMCHEHHE TEOPETUYECKUX 3HAHUM U1 ONMCaHUs
(xoporo) (UBUKO-XUMUYECKUX3aKOHOB,  SIBICHHMM HW  TIPOIIECCOB,  pEHICHUS
KOHerTHBIX 3aaay, HpOBGI[eHI/IH U OLICHUBAHUSA pesyanaTOB I/IBMepeHI/II\/'I,
HO coJiep)kaHue ¥ opMa OTBETA UMEIOT OTJEIbHBIC HETOYHOCTH.
- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,
- HETOYHOCTH B ONpPEACICHWU IOHATUM, B TNPUMECHCHUH 3HAHWMA IS
Orerka 3 onucaHus (PU3NKO-XMMHUYECKUX3aKOHOB, SBJICHUN M MPOIECCOB, pemeHvHﬂ
KOHKPETHBIX 3aJ1a4, MPOBEJCHUS U OIICHUBAHUSI PE3Yy/IbTaTOB U3MEPEHUH,
(YIOBJIETBOPUTEIBHHO) .
- Ban}II[HeHI/IH B O6OCHOBaHI/II/I CBOHUX Cy)K,Z[GHI/II/I;
- OOHapy>XMBAEeTCs HEIOCTATOYHO TJIYOOKOE€ TOHHMMAaHHWE H3yYE€HHOTO
Marepuasia.
- OTCYTCTBHE HEOOXOJMMBIX TEOPETUUCCKUX 3HAHUM; JOMYIIEHBI OIMTHOKN
B OHpGI[eJIeHI/II/I HOHHTI/Iﬁ U OIInCaHuun (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX321KOHOB,
Onenka 2 SIBJICHUA WM TIPOLIECCOB, MCKAaXXEH HMX CMBICI, HE pEIICHbl 3a7ayu, He

(HEy1OBJIETBOPUTEIILHO)

MPAaBUIILHO OLEHUBAIOTCS PE3YNIbTaThl H3MEPEHUIA;
- He3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKaroTCsS
rpyObie ouIiOKH B U3JI0KEHUU.

Ixana

Kpurepun oneHuBanus

O1leHKa «3a4TEHO»

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KIIEHHUsS TpPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHE OMUCHIBATh (PUZNKO-XUMUIECKUE 3aKOHBI, SIBICHUS U MPOIIECCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;

- CHOCOOHOCTh pemaTh (PU3UKO-XUMHUECKHE 3aJadd  (JOIyCcKaeTcs
HaJIMYMe MAaJO3HAUYUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO TIOJHOE
PaCKpBITHE COJIepKaHUE BOMIPOCA UITU MOTPEUTHOCTh HEMPUHIIUITHATBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OMIMOKN
B OIpPENEIICHUU TIOHSATHA W ONUCAaHWU (U3UKO-XMMHUYECKHX 3aKOHOB,
SIBJICHUU H MMpoHeCCOB, HMCKaXCH HUX CMBICJII, HC PCIICHBLI 3aaa4du, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHIA;

- He3HAaHWE OCHOBHOTO MaTepuana y4eOHOW MpOrpaMMBbl, JOMYCKAOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.2. TectupoBanue

TectupoBaHue WCHONB3YETCA MJIS OIEHKH KadecTBa OCBOCHHUS OOYyJaroluuMcs OCHOBHOM
npodeccuoHaTbHON — 00pa3oBaTeIbHONM MPOTrpaMMBbl MO  OTJECJNBHBIM TeMaM WM  pa3JienaM
TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUI
YIPOCTUTH MPOLENYypYy H3MEpEHUs 3HaHUH W yMeHuH oOydarommxcs. OOydarouMcs BBIIAIOTCS
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TECTOBBIE 33/1aHUS ¢ POPMYIUPOBKON BOIPOCOB M MPEJIOKEHHUEM BBIOPATh OJMH MPaBUIBHBIA OTBET
13 HECKOJIBKUX BAPUAHTOB OTBETOB.

O1ieHOYHBIE CPEJCTBA

Kox u HaumMeHnoBanue

Ne HHAUKATOpa
TectupoBanue
KOMIIETEHIINHU
1 | 3amanume 1 NJI-1onk-1

Kax m3menutcs ckopocth peaknuu 2NO + O — 2NOy, ecinu o0beM Ucnonp3yer
PEaKIIMOHHOT'O COCY/1a YBEIIMYUTH B 2 pa3a: OCHOBHBIE 3aKOHBI
1) ymenwutes B 4 pasza €CTECTBEHHOHAYYHBIX
2) ymeHbIIUTCS B 8 pa3 JUCHUIIIINH JUIS
3) Bo3pacTteT B 4 pa3a peleHus

4) Bo3pacTer B 8 pa3

3amanue 2

UeMm OOBSACHSETCS TOBBIIICHHE CKOPOCTH PEAKIMHM TPU BBEICHUU B
CUCTEMY KaTanuszaTopa:

1) yMeHbILIEHUEM SHEPTUH aKTHBALUH

2) YBEJIMYEHUEM CPEIHEN KUHETUYECKOW SHEPTUN MOJIEKYJT

3) BO3pacTaHUEM YHucia CTOJIKHOBEHUI

4) pOoCTOM YKCJla aKTUBHBIX MOJIEKYJT

3ananue 3

Kakne W3 mnepednciieHHBIX BO3JACHCTBHI MPUBEAYT K H3MEHEHUIO
KOHCTAHTBI CKOPOCTU PEAKLIUU:

1) n3meHenne maBICHUS

2) N3MEHEHUE TEMIIEPATyPhI

3) u3meHeHue o0beMa PeakIMOHHOTO COCyIa

4) U3MEHEHHE KOHIICHTPALIMK PEarupyrolIuX BELIECTB

3ananue 4

Kaxkoe BnusiHue OKa3bpIBaeT mepeMenInBaHie Ha CKOPOCTh MPOTEKAHUS
reTepOreHHON XMMUYECKON peaKIvu:

1) Bo Bcex ciaydasix yBEJIMUMBAET CKOPOCTh peaKLun

2) B HEKOTOPBIX CIIy4asix yBEJIWYMBAET CKOPOCTh PEAKIUU

3) He BIMSAET HA CKOPOCTh peaKluu

4) yMEHbIIIAeT CKOPOCTh PEAKIINHI

3ajanue 5

VYBenuueHrne CKOPOCTH peaklUH C TMOBBIIICHHEM TeMIepaTyphl,
BBI3BIBACTCS TJIABHBIM 00Pa30M:

1) yBennm4eHueM CpeIHel KHHETUYECKON SHEPTUH MOJIEKYT

2) yMEHBILIEHUEM UNCIIa AaKTUBHBIX MOJIEKYJ

3) poCTOM YMClIa CTOJIKHOBEHUH

4) yBenmuueHueM 3(pPEKTUBHOCTH CTOJIKHOBEHUIN

3ananue 6

I[Tpu 20 °C KOHCTaHTa CKOPOCTH HEKOTOPOH peakiuy pasHa 10™ Mun"
I a mpu 50 °C - 810* mum!. Uemy paBeH TemmepaTypHbIii
KO3 PUITMEHT CKOPOCTH PEaKIINH:

1)2

2)3

3)4

4)8

3amanue 7

CKopoCThb, KaKHX PEaKIMil YBEIMUMUBAETCS C POCTOM TeMIIepaTyphl:

1) mo0bIX

CTaHAApTHBIX 3a/1a4 B
00J1aCTH arpOHOMUU
C IPUMCHCHUCM
nH(pOpMaIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHI
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2) NPOTEKAOIINX C BbIICIIEHUEM SHEPTUHU

3) NpOTEKAIOMIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3ajanue 8

Ecnu xoHcranta ckopoctu oxHoi peakimu (k') Gosibliie KOHCTaHTHI
ckopoctu BTOopoi peakiuu (k"), TO Kakoe COOTHOIIEHHUE MEXKIY
SHEPTUSIMHU aKTUBALIMH 3TUX PEAKLUNA MPABUIIBHO:

1) Ed' >E"

2) E'.<E,"

3)Ea=E."

4) HeNb3sl ONPENIETUTh

3amanue 9

Kakue u3 mnepeuuciaeHHBIX BO3ACHCTBUNA MNPUBEAYT K H3MEHEHUIO
3HAYEHUS] KOHCTAHThI PaBHOBECHSI XUMUYECKUX PEAKIIHil:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) 3aMeHa KaTaiu3aropa

4) U3MEHEHHE KOHLEHTPALMN pearupyronmx BelecTB

3aganue 10

Ecin  o0beM  3aKkphITOTO  PEAaKIUOHHOTO  COCYAa,B  KOTOPOM
YCTaHOBUJIOCH PAaBHOBECHE

2502 (1.) + O (1.) = 2S03 (1.), yMEHBIINTH B 2 pasza, TO:

1) ckopocTu npsiMOii U 0OpaTHOM peakIii OCTaHYTCsl OAMHAKOBBIMU
2) CKOpPOCTh TPSIMOM pEaKIMu CTaHET B 2 pa3a OOJbIIE CKOPOCTH
00paTHOW peakuuu

3) paBHOBECUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pesynpraTamM TecTa OOy4arolIEMyCsl BBICTABIISIETCS OLIEHKA «OTJIUYHO», <«XOPOILIO»,
«YZOBJIETBOPUTEIBLHO» UIIA «HEYTOBIETBOPUTEILHO».

Kputepun ornenuBanusi orBera (Tabi.) MOBOAATCS JO CBEICHHS OOYYarONIUXCs O Hayaia
TeCTUpOBaHUs. Pe3ynpTar TecTUpOBaHUS OOBSBISETCS 00ydYarOIIEeMycsl HEMOCPEACTBEHHO IOCIE €ro
clayu.

Kpurepun onenuBanuns

Ikana
(% npaBUJIbLHBIX OTBETOB)

OrneHka 5 (OTJIMYHO) 80-100

Onenka 4 (Xopoiio) 70-79

Onenka 3 (yI0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HeyaOBJIETBOPUTEIHHO) Menee 50

TecToBble 3amaHMsi, HCIOJB3YIOIIHMECS ISl OLIEHKM KayecTBAa JUCUUIUIMHBI C IOMOILIBIO
MH()OPMAIIMOHHBIX TEXHOJOTUH, pealin30BaHbl B DJIEKTPOHHO-UH(POPMAIIMOHHONW 00pa3oBaTeIbHOMI
cpene u mnpuBeneHsl B PIIJl: «8. Pecypchl wuHGOpMaIMOHHO-TEICKOMMYHHUKAIIMOHHONH —CETH
«HTEpHET», HEOOXOAMMBIE JIIST OCBOSHUS TUCUUILIINHBI» - https://foypray.pd.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl POBeAeHHUs TPOMEKYTOUHOM aTTeCTAlluM
4.2.1. 3a4eT He MPeyCMOTPEH yIeOHBIM TUTAHOM

4.2.2. DK3aMeH

DOK3aMeH SsBisieTcss (GOpMON OIEHKHM KadecTBAa OCBOCHUS OOYYaIOMUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNbHON MPOTrpaMMbl 10 pasjenam IUCHMIUIMHBL [lo pesympTaram
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dK3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WIIH
«HEYJOBJIETBOPUTEIBHO».

OK3aMeH 10 JUCLMIUIMHE IPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM NPOMEKYTOUHOU
aTTeCTallMy, B KOTOPOM YKa3bIBAE€TCs BPEMsI €r0 IMPOBEICHUS, HOMEp ayJUTOPHH, MECTO IIPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclucaHue pa3MeIiaeTcss Ha HHPOPMAIlMOHHBIX CTeHIaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI [IsI MPOMEXKYTOUHOM arTecTalud OOyYaroIIUXCS yCTaHABIMBACTCS
paboueil mporpaMMoil TUCHHUIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCcsl B HaUajie ceMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MPpaBuiio, Jiektopamu. C paspenieHus 3aBeAyomnero kadeapoi
Ha DJK3aMEHE MOXET IMPHUCYTCTBOBATH MpENojaaBareib Kadeapbl, MPHUBJICYCHHBIA I TOMOIIH B
nmpueMe H3K3amMeHa. B ciydae OTCYTCTBHSA BEOyLIEro MNpPENoJaBaress HK3aMEH NIPUHUMAETCs
IpernoiaBaTeNeM, Ha3HAYeHHBIM PAaCIOPSDKEHUEM 3aBEIyIONIETo Kadeapoil.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadenp Oe3 COOTBETCTBYIOIIETO
pacropshKeHHs PEKTopa, MPOpPEeKTopa Mo yuebHoi pabote win aekaHa GakyabTeTa He JOIyCKaeTCs.

OOyuaromumecst IpH SBKE Ha dK3aMEH 005S3aHbl UMETh MpU ce0e 3aYEeTHYI0 KHUKKY, KOTOPYIO
OHH IIPEABABIAIOT IK3aMEHATOPY.

Jlns mpoBeneHMs sK3aMeHa BEyIIHM IPErnoJaBaTelb HaKaHyHe M0Jy4daeT B IeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlAETCs B JE€KAaHAT I10CIE OKOHYaHUS MEPONPUATHUS B
JI€Hb ITPOBEICHUS K3aMEHA WIIM YTPOM CIEAYIOIIErO THS.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHAE, JTHOO B BHUJE
TECTUPOBAHUSL. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpol SK3aMEHAMOHHBIMH BONPOCAMU U YTBEPKIAIOTCA 3aBEAYIOLINM
kadenpoii exxeroaHo. B 6uere comepKuTcs 2 TEOPETHISCKUX BOTIPOCA U 3aj1a4a.

DK3aMeHaTOpy MHPEAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OwWiera, a TakkKe MOMHMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PEIICHMS 3aJa4d M IMPUMEPBI, HE BBIXOJAIIUE 33 PaMKH
IIPOMICHHOI0 MaTepuaa o U3y4aeMot AUCLUIIIMHE.

3HaHUsI, YMEHUS U HAaBBIKU OOYYAIOMIMXCS OMPENESIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO»,
«yJOBIIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABISIIOTCA B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B I€Hb SK3aMeHa.

[Ipu mpoBeneHNH yCTHOTO 3K3aMEHa B ayAWTOPUH HE JOJDKHO HAXOAUTHCS Oosee BOCBMHU
oOy4aroluxcsi Ha OJIHOTO MPeToiaBaTess.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOYYarolIUiicsi BHIOMpPAeT SK3aMEHAIlMOHHBIN OHIeT B
CIIy4aiiHOM MOpSAKE, 3aTeM Ha3bIBaeT (haMUIIUIO, UMSI, OTYECTBO U HOMEP IK3aMEHAIMOHHOI0 OuieTa.

Bo Bpemsi sk3aMeHa oOydaromrgecs MOTYT IOJIb30BaTbCd C pa3pelIeHUs 3K3aMeHaropa
MPOTrpaMMOM  JUCITUIUIMHBI, CIPABOYHOM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU IOCOOMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems moArotoBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (hopMe JOJDKHO COCTaBISITH HE
MeHee 40 MUHYT (110 JKEJIaHUIO0 00YYaromIErocsi OTBET MOXET ObITh JOCPOUYHBIM). BpeMmsi oTBeTa — He
oomnee 15 MuHyT.

OOyuaromiuiics, HCIBITHIBAIOLINH 3aTPYIHEHHS TPU MTOATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OWjieTa ¢ COOTBETCTBYIOIIUM MPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy oxkOHUYaTeIHLHOM OIEHMBAHWM OTBETAa OIICHKA CHIDKAeTCsl Ha ofuH Oayul. Beimaua
TPEeThero OuieTa He pa3perraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3siB OWJIET, OTKa3zajcsi OT IPOXOXKIACHHUS
aTTeCTallud B CBS3M C HEMNOATOTOBJIEHHOCTbIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLICHKA
«HEYJIOBJIETBOPUTEIBHO.

Hapynienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MEYAaTHBIX M PYKOMUCHBIX MAaTEpPHaOB, MOOWIBHBIX TeNe(pOHOB, KOMMYHHMKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JUYHON KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimyuyae HapymieHust 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJalIUTh O0YYaromlerocss M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIBHO».
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BricTaBneHne OLEHOK, TOJYYCHHBIX TMPH MOJABEICHUU PE3YJbTaTOB IMPOMEKYTOUYHON
aTTeCTallud, B 3aY€THO-DK3aMEHAIMOHHYIO BEJOMOCTb M 3aU€THYI0 KHWXKKY IpPOBOAMUTCA B
NPUCYTCTBUU caMoro oOyudatomierocs. IlpenogaBateny HeCyT NEpCOHAIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTb U TOYHOCTb BHECEHUS 3allUCed O pe3ysbTaTax MpPOMEKYTOUYHOM aTTecTalud B
3a4eTHO-9K3aMEHAI[MOHHYIO BE€IOMOCTh M B 3aYETHBIC KHUKKH.

HesBka Ha »K3aMeH OTMedYaeTcsi B 3a4€THO-IK3aMEHAIIMOHHOM BEJAOMOCTH CIIOBAMM «HE
SABHIICA».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOINIM CcJaThb JK3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHUBEpPCUTET yCTaHABIMBACT MEPHOA JUKBUAALNHU 33J0/KEHHOCTH. B 3TOT mepuon npenojasareny,
NPUHUMABIIKE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHeH, Korga oHu OyayT NMpUHUMATH
3a0/okeHHOCTH. VMHpopMmanus o JMKBHIAIMM 33J0JDKEHHOCTH OTMEYAeTCs B SK3aMEHAIMOHHOM
JHCTE.

OOyuaronmMesl, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHHUSA B TEUEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh INPOCTaBlIEHA 3K3aMEHALMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 craun 3k3amMeHa. OlLieHKa BBICTaBIIAETCS B HK3aMEHAIIMOHHBIN JIUCT WK B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuasl ¥ Mna ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI, MOTYT CIlaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN TIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaIbHBIM YU€OHBIM TNIaHOM. MIHBaUAbI 1
JMIA C OTPAaHUYEHHBIMM BO3MOXHOCTSIMM 3/I0POBbs, MMEIOIIUE HApYIIECHUS OMOPHO-IBUIATEIBHOTO
ammapara, JOINYyCKaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKACHUU ACCHUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTallMM AJIi OCOOBIX CIy4aeB H3JI0XKEHa B
«[TomokeHnu 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTEeCTalluu 00Yy4aroLUIUXcs 10
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OI'BOY BO HOxuo-Ypanbckuii [AY
(IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 r).

OLleHOYHBIE CPEJICTBA Kox u HaumMenoBanue
Ne HHAUKATOpa
DK3aMeH
KOMIICTCHITUH
1 1. Ilpeamer m 3amaum Qusnueckoi XuUMHUH. PoOJb OTEYECTBEHHBIX NJI-1onk-1
YUEHBIX B pa3BUTHUHM (U3NYECKON M KOJJIOWIHON XMMHHU. 3HAYECHUE Hcnons3yer
GbU3MYECKO M KOJUIOMTHOM XUMHUH B OWOJIOTHYECKON U OCHOBHBIE 3aKOHEI
CEJbCKOXO35MCTBEHHON HAayKaxX. €CTECTBEHHOHAYYHBIX
2. ArperatHble COCTOSHMSI BEIIECTBA. XapaKTEpUCTHUKA TBEPIAOTO U NUCIIUIIINH JUISA
JKHAKOro cocTtossuus. ITonsaTue o mma3me. perieHus
3. 3akoHbl HIEATBbHBIX Ta30B. 3akoH boins-Mapuorra, ['eil- | cTaHgapTHBIX 33724 B
Jroccaka, ABoranpo. MoiekyIsipHO-KMHETHYECKasi TEOPHUS Ta30B. o0acT arpOHOMUU
4. PeanpHple raszpl, UX OTIWYHE OT HACAIBbHBLIX. | a30BBIE CMECH, C IPUMEHEHUEM
3akoH JlanbToHA. uH(}OPMaIMOHHO-
5. Ilpeamer tepmoamHamuku. OCHOBHBIE TEPMOJAMHAMHUYECKHE | KOMMYHUKAITHOHHBIX
MOHATHSI: TEIUIOTa, paboTa, Teno, cucTema, cpena, dasa, mapameTphl, TEXHOJIOTHI

npouecc. [IepBoe HayaI0 TEPMOIUHAMUKH.

6. 3akoH ['ecca m ciencrBus, BBITEKarOMe u3 Hero. l[loHsarme
SHTANBIUU. Beraucienne TermnoBeix 3QPEeKToB peakiuii Mo TermioTam
0o0pa30BaHMs U CrOpaHUS BEILIECTB.

7. Bropo#l u TpeTuil 3aK0H TepMOAMHAMHUKHU. DHTponusl. [ToreHnnan
['m66ca u HampaBIEHHOCTh XUMHYECKUX peakuuid. [IpuMeHeHue
3aKOHOB TEPMOJUHAMUKH K KUBBIM OpraHU3MaM.

8. Xwumunueckas kKuHeTMKa. CKOpPOCTh M KOHCTAHTa CKOpPOCTHU
XUMHAYECKON peakuuu. X 3aBHCHMOCTH OT pa3iMyHBIX (HaKTOPOB.
VYpaBHenue Appenuyca. DHeprusi aktuBanuu. OnpenaeneHue SHEPrun
aKTUBAIUU.
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9. MonekyIapHOCTb U MOPSIOK peaKLUU. DJIEMEHTAPHBIE NTPOLIECCHI.
Kunernueckue ypaBHEeHHs peaklUii IEPBOTO U BTOPOTO MOPSIIKOB.

10. Katanuz u ero 3HaueHue. OCHOBHBbIE MPUHIUIBI KaTajln3a
(yyacTue KaTanuzaTopa B XMMHUYECKOH peakiuu, CHUKEHHE HHEPrHU
aKTUBAallUM ¥  W30UpaTenbHOCTH  ACUCTBHs). | OMOTCHHBIH W
TeTePOreHHBIN KaTtann3. @epMEHTAaTUBHBIN KaTallu3, €ro 0COOCHHOCTH
Y 3Ha4YEHUE B OMOJIOrMYECKHX Mpolieccax.

11. CnoxHble peakiuu, HUX Pa3HOBUAHOCTH. {DPOTOXUMHUYECKHE
peakuuu. CHHTE3 OpPraHMYECKOTO BELIECTBA PACTEHUAMM IIOJ
neiicteueM xjaopoduiuia. 3HaueHne PoToCHHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUYECKUNM XapaKTep paBHOBECHUS.
3aKkoH aeucTByromMX Macc. KoHCTaHTa XMMHUYECKOTO PAaBHOBECHS, €€
CBsI3b ¢ moTeHIManaoM ['ub6ca. CmerneHrne XMMUYeCKOTo paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObl BEIpaXKEHHS cOCTaBa pacTBOPoB. dusnueckas
U XUMHUYECKasi TEOPUU PaCTBOPOB.

14. KonnuratuBHble  CBOWMCTBa  pacTBOpPOB.  3akoHel  Payis.
[loHmkeHrne naBlEHUS HACBHIILIEHHOTO TI1apa pacTBOPUTENS Haj
pactBopoM. Kprockonust. D0ymInoCcKomnus.

15. Ocmoc. OcmoTHYecKOe MaBlieHHE pa30aBICHHBIX pPacTBOPOB.
3axon Bant-I'odda. buonornyeckue nmporeccsl 1 0cMoc.

16. Teopust HMEKTPOTUTHIECKON TuccoIanuu Appennyca. PactBopsl
AJIEKTPOJIMTOB U HE-3JEKTPOIUTOB. Cllabble U CUIIbHBIE SJIEKTPOJIUTHI.
[Ipoueccsl conpBaTanuu (ruaparanuu). CreneHb W KOHCTaHTa
JUCCOLUAINH, UX 3aBUCUMOCTb OT KOHLIEHTPALIUU U TEMIIEPATYPBHI.

17. Teopust cuIbHBIX 37eKTPoaUTOB [lebast n Xiokkens. AKTUBHOCTb,
KOd(hPUIMEeHT aKTUBHOCTH, HOHHAS CHJIa pacTBOpa.

18. Ilpumenumocts 3axkoHoB Payns u Baut-I'opda k pactBopam
AIEKTPOJINTOB. MI30TOHMYEeCKUH KOA()PHUITEHT.

19. Bona. HonHOe mpou3BeleHUE BOJbI, €ro 3aBUCHUMOCTb OT
TemnepaTypbl. BogopoaHblii M rUapOKCUIIbHBIA Tokazatenu (pH u
pOH). KonuuecTBeHHOE  oOmpeAelieHHEe  KUCIOTHOCTH  BOJHBIX
pactBopoB. [lonstue pH u pK. Beraucnenne pH cunbHBIX U c1aObIx
KHUCJIOT, OCHOBAHUM U TUAPOIU3YIOLIUXCS COJICH.

20. BydepHbie cucTeMbl, IX COCTaB U MeXaHU3M JericTBus. Pacuer pH
OydepHbix cucreM. bydepHas eMKOCTb, BIUSHHE HA HEE Pa3IMYHBIX
(dakTopoB. buonorndeckoe 3HaueHne Oy(PEepHBIX CHCTEM.

21. DnexkTpuueckass  IPOBOAMMOCTb  PacTBOPOB  DJIEKTPOJIUTOB.
[IpoBoAaHMKK TEpBOrO M BTOPOro poja. YAenbHas >JeKTpUYecKas
MPOBOJUMOCTh;  3aBUCHMOCTb  OT  pa30aBineHus.  ModsipHas
AJIEKTPUYECKass TPOBOJUMOCTh. 3akoH pazbamieHust OcTBaibia.
[ToaBM>KHOCTP HMOHOB, CKOPOCTb HX JBHKeHUA. [IpakThueckoe
MPUMEHEHHE TPOBOAUMOCTH.

22. JIBOMHOM 3JEKTPUUYECKUN CIIOH M €ro CTpOEHHE. OJIEKTPOJbI
nepBoro u BTOpOro poaa. CTaHAAPTHBIM 3JIEKTPOJHBIM MOTEHIMAI.
VYpaBHenue HepHcra. MHIuMKaTOpHBIE, CTaHIAPTHBIE U BJIEKTPOIBI
cpaBHeHus. [loTeHIMOMeTpHUYECKOE ONPEIeIeHe HOHOB B PaCTBOPaXx.
23. l'anpBannueckue oieMeHTHl. OOpaTumble U HeoOpaTHMBbIe
aneMeHThl. DJIC rampBaHMYECKUX 3JIeMEHTOB. KoOHIEHTpalnoHHbIE
JJIEMEHTHI.

24. TToBepXHOCTHBIC SIBJICHUSI Ha TpaHUIle pasznena ¢a3. AxcopOmus u
abcopOrms. IloBepxHocTHas sHeprus. Du3mdeckas W XHUMHUYECKas
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ancopbuus. Mzotepmsbl afcopOiuu. AncopOrus U ee OHOIOru4ecKoe

3Ha4yeHue.
25. AncopOrusi Ha TpaHUIE <«TBEpIOE Telno - Ta3». Teopum
aacopO1uu, ypaBHenue Jlenrmiopa u Opeitaamxa.

26. AncopOusi Ha TpaHMLE «TBEpJOE TEeIO0 —  pacTBOP».

MonekynsapHas u oOMeHHas ancopOuus. Monutel. [loBepxHOCTHO-
aKTUBHBIE W TOBEPXHOCTHO-HEAKTUBHBIE BeliecTBa. [loBepxHOCTHOE
HaTsKeHHE U cMaunBaHue. Poinb agcopOuuy B mpUpoie U TEXHUKE.

27. O61mas XxapakTepUCTHUKa JUCIIEPCHBIX CHCTeM. VX KiaccupuKaIus
U PacIpoCTpaHEeHUE B IPUPO/IE.

28. O0masi  XapakTepUCTHKA  KOJUIOMJHBIX  CHCTEM.  MeTombl
MOJIy4EHUSI KOJUTOMIHBIX CUCTEM.

29. MunemisipHas Teopusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MoJiekyJIsIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM.
BbpoynoBckoe nBmxenune. Ocmoruueckoe napieHue. CenuMeHTaLMs.
Bsaszkocts.

31. Ouncrtka  KOJUIOMAHBIX ~ pPacTBOPOB  METOJAMH  JUANIN3a,
yIbTpaduIbTpAlluH, SJIEKTPOANATIN3A U IIEKTPOYIbTpaduIbTPAIIUH.
32. Ontuueckne CBOMCTBA KOMIOMAHBIX cucteM. (CBeTopaccesHue.
Dddekt Tunnans. Y IbTpaMUKPOCKOTTUYECKHE "
He(eIoMeTpUYECKIE UCCIICIOBAHUS.

33. DAEKTPOKUHETUYECKUE SIBJICHHUS KOJUIOMIHBIX cucteM. Jl3erra-
MIOTEHLIHAJ.

34. KuHetnyeckass W arperaTuBHasg YCTOWYHUBOCTH KOJUIOMIHBIX
cucrem. Koarynsamus u  ¢daktopsl, ee BbBbIBaomue. I[Ipasuia
[{ynsue-I'apau. Ilopor koarymsauuu. BsaumHas — Koaryssnus.
Crapenue 3051eil U nenTu3anus. 3alUTHOE JIEUCTBUE MOJICKYISPHBIX
aICOPOUPYIOIIUX CIIOEB.

35. Xapakrepucruka pacTBOpPOB BMC. DIIEKTPUYECKHE,
MOJIEKYJIIPHO-KUHETUYECKME M ONTHYECKUE CBOMCTBA PAcCTBOPOB
BMC.  MU3osnexktpuueckas  Touyka.  Bsskocte.  HaOyxanwe.
BricanuBanue. Koaneppanus. O6parumocts BMC.

36. OGmias xapaKTepuCTUKAa MUKPOTETEPOTEHHBIX CHCTEM. A3PO30JIH,
CYCII€H3UHU, IMYJIbCUH, TIEHBI.

[Ikana u KpuTEepUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MIPEICTABICHBI B TA0INIIE

Hlkana Kpurepun oneHuBanusi
BCECTOPOHHEE, CHUCTEMaTH4YeCKoe M TIyOOKoe 3HaHHWE MPOrPaMMHOIO
Orenka 5 Marepuaia, YCBOCHHE OCHOBHOM M  JIONMOJHUTEIBHOW JIMTEpaATypBhl,
(0TJIIMYHO) PEKOMEHJIOBAaHHOM IIPOrpaMMOM  IUCLHUIUIMHBI, IPAaBWIBHOE DEILICHUE
3a/1a4u.
[IOJIHOE 3HaHUE MPOrpaMMHOI0  MaTepuaia,
Ouenka 4 JIUTEPATYPHI, PEKOMEHIOBAHHOM B MporpaMme,
(xopor11o) MaJIO3HAYUTENIBHBIX OMIMOOK B PEIICHUN 33J]auH, WM HEJOCTATOYHO MOJTHOE

pacKphITHE COAEepIKaHUE BOIIPOCaA.

3HAHUC OCHOBHOT'O IMMPOrpaMMHOIo Marcpuajia B MHUHHUMAJIbHOM OG’bGMG,

Onuenka 3
! MOTPEIIHOCTH HEMPUHIIMUIINAIBLHOTO XapakTepa B OTBETE Ha 3K3aMEHE U B
(YIOBIIETBOPUTENHHO)
PCHICHUHU 3aJa4HU.
Onenka 2 npoGesnbl B 3HAHHUAX  OCHOBHOTO  NPOTPaMMHOrO  Marepuana,

(HEYAOBIETBOPUTENHHO)
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros (OcHOBaHUE i
aTta
Howmep TUTST Pacmudposka
[Tonmuck BHECCHUS
M3MEHEHHUABAMEHEHHBIX| HOBBIX | aHHYJIUPOBAHHBIX BHCCCHUA ToArHCeH H3MEHEeH s
M3MEHEHUH
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