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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 HaumeHnoBaHue dopmupyembie 3YH
WHUKATOpa
JOCTHIKCHHUS 3HAHUSA yMEHUS HaBBIKH
KOMIICTCHITUH
N/I-1omk-1 Oo6yuarommuiicst noywken | O0yuaromuiics nopkeH | OOyJaronuics 10JDKeH
Ucnonszyer 3HATh: YMETh: BIIQCTh:
OCHOBHEIE 3aKOHEI | OCHOBHBIE 3aKOHBI | MCITOJb30BaTh HaBBIKAMH
€CTECTBCHHOHAYYHBIX | ECTECTBCHHOHAYYHBIX | OCHOBHBIC 3aKOHBI U | IPOBEJCHUS  (PU3UKO-
JUACIATUTHH JUIA | JUCLIUILIINH, SIBJICHUHM U | TIOHATHS XAMUYECKHX METOH0B
perieHus MpOILIECCOB, B  TOM | €CTECTBEHHOHAYUHbIX | HCCIIEJOBAaHUN TOYB U
CTaHJAPTHBIX 33/1a4 B | YUCIIC MPOIIECCHI | TUCIIUTIIINH B | CEJIbCKOXO3IMCTBEHHOMN
00JIacCTH arpOHOMUU € | 00pa30BaHUS npodeccnoHaIbLHON MIPOIYKIIUHT c
MIPUMEHEHUEM pacTBOpOB, UX | JeATEILHOCTH, MIPUMEHEHUEM
nH(OPMAITMOHHO- CBOMCTBa U | OTIPEACIATh CYIIHOCTH | HHPOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX | OCOOCHHOCTH (U3UKO-XUMHYECKUX KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH MPOTEKAIINX B HUX | IPOLECCOB, TEXHOJIOTHH —
peaKIuii; npoucxoasaux B nouse | (b1.0.38-H.1)
MMOBEPXHOCTHBIE u pacTeHuu;
SBJICHUS M CBOMCTBA | UCIOJBH30BATh
MMOBEPXHOCTHBIX CJIOEB; | CBOMCTBA XHUMHUYECKHUX
YCIIOBHS BEIICCTB B
CyIIIECTBOBAHUS nabopaTopHOH u
JUCIIEPCHBIX CUCTEM M | TPOU3BOACTBEHHOMN
(hakTOpOB, BIMSIONIUX | TIPAKTUKE
Ha ycroiunBocTh Takux | — (b1.0.38-VY.1)
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

O0beM AUCHHUILIMHBI cocTaBiseT 4 3auetHble enuHubl (3ET), 144 akageMuuecKkux 4acoB (manee
yacoB). JlucuuminHa uzydaercs B 3 ceMecTpe.

3.1. Pacnpenesnenne o0beMa JMCHMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboTh KonuyecTBo yacoB

KonraktHasi pa6orta (Bcero) 48

B Tom uncie:

Jlexruu (JI) 16
ITpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 32
CamocrositesibHasi padora odyuaromuxcs (CP) 69
KoutpoJsb 27

Hroro 144

3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam

B TOM YHCJIE 2
=
Ne Bceero KOHTaKTHas paboTa g
TeMLL HaumeHnoBanwue pa3zzena u TeMbl qAcOR CP g
J JI3 I13 g
Paznen 1. dusnyeckas xumus
1.1 | Beenenune 9 1 2 - 6 X
1.2 | ArperaTHble COCTOSIHUS BEIIECTBA 9 - - - 9 X
XuMuyeckasi TepMOJIMHaMUKa U
13 pMoA 11 1 4 - 6 x
TEPMOXUMHUS
1.4 | XuMuueckast KHHETHKA U KaTaJlu3 12 2 4 — 6 X
15 PacTBOpBI 3JIEKTPOIUTOB U 12 2 4 3 6 X
HERJIEKTPOJIUTOB
1.6 | DIEeKTpOXMMHUYECKHE TTPOILIECCHI 12 2 4 — 6 X
Paznen 2. Konnmonanas xumust
2.1 IToBepxHOCTHBIE sIBICHUS. ACOPOITUS 12 2 4 — X
29 Komnonaneie cucTeMbl 1 METO/TBI 12 ’ 4 B 6 «
noJTy4eHus THO(POOHBIX KOJIJIOUIOB
73 Y CTOWYUBOCTD U KOATYJISIIIHS 10 ’ ’ B 6 «
110G OOHBIX KOJJTOMIOB
2.4 | MukporereporeHHblE CHCTEMBI 7 1 - - 6 X
PacTBOpBI BHICOKOMOJIEKYISPHBIX
25 pEL B YD 11 1 4 - 6 x
coenuHenuil (pactsopsl BMC)
KoHnTpoas 27 X X X X 27
OO61ast TpPyA0EMKOCTh 144 16 32 - 69 27




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 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
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 MPOIIECCOB.
@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. [loHMKEHHE 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,
K03 (HUIIMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBopa. Pa3BuUTHE MOHSATHS KUCIOTHI U OCHOBaHUs. Teopus
Bpencrena, KUCIOTHO-OCHOBHBIE Mapbl. CHila KUCIOT U OCHOBaHWMW. KosinuecTBeHHOE ompesesieHue
KHMCJIOTHOCTH BOAHBIX pacTBOpoB. [lonstue pH u pK. Pacuer pH kucibIx M IIE€T0YHBIX pacTBOPOB.
BydepHubie cucrembl, ux coctaB u MexaHu3M jeiictBusa. Pacuer pH Oydepubix cucrem. bydepHas
€MKOCTh, BIUSHHE Ha HEe pPa3IMYHBIX (AKTOPOB. ODJIEKTpUUYECKas MPOBOAMMOCTh PAaCTBOPOB
37eKTpoauTOB. [IpoBogHUKHN mepBOro u BTOporo poxaa. [IpumeHenune 3akoHa JEHCTBYIONIMX MAacc, K
clIabbIM AJIeKTposuTaM. 3akoH pazbaBneHus OctBanbpaa. [1oABHKHOCTH HOHOB. METOIBI U METOAUKHU
uccienoBaHus (U3HKO-XMMHUYECKUX CBONCTB pacTBOpoB. OrmpeneneHUEe CTENEHH W KOHCTAHTHI
JTUCCOIMAIIMU  CNA0BIX  AJNEKTpoNUTOB. KoHAykromMeTrpudeckoe TuTpoBanue. [IpumeHeHHE
ANEKTPUUYECKON MPOBOJMMOCTH ISl ONPENEIICHUS] BIAXKHOCTH CEIbCKOXO3AMCTBEHHBIX MPOIYKTOB,
JTMHAMUKH 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
cuil. [ToTeHIIMOMeTprUECcKOe ONpeiesieHne HOHOB B pacTBopax. Juddy3nonnsie noreHuansl. Metozs
ycrpaneHus: 1udy3noHHBIX MOTEHIUANOB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC YJIEKTPOBI M IICTH.
OKUCIUTENbHO-BOCCTAHOBUTEbHBIN MOTEHIIMAJ MTOYB; €0 N3MepeHue. [loTeHInoMeTpruYecKuii MeTo
onpeneneHuss pH. CrekisHHBIA 537€KTpon ¢ BomopomHoi Qynkiueid. [loTeHnmoMeTpudeckoe
tutpoBanue. OrmpenereHne OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO TOTEHIMANIAa B OHWOJIOTHYECKUX
CHUCTEMax.

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.
Ancopbuus  snexktposutoB. IlpaBuna dasnca-IleckoBa. OOmeHHass ancopOius. YpaBHEHHE
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, DIEKTPUYECKOrO pACHBUICHUS, YIbTPa3Byka H MENTU3alud. MONeKyIspHO-
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 u arperatuBHas yctoiunBocTh. Koarynsamus. JleiictBue anexktponauTtoB. [Ipasuio
[lynpua — I'apau. CoBMecTHOE JOEHCTBHE 3JIEKTPOJIUTOB MMpU Koarynsuuu. Koarynsuus u n3erra-
noreHmuan. Teopus Koaryadmuu asnekTponuTamMu. KuHetnka koarynsanuu. CrapeHue 30Jed 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.
Mem6panHoe paBHOBecue. Bsizkocts. OcMoTHdecKoe naBiaeHne. CBETOpacCessHHUE U MOTIIONICHUE CBETA.
HaGyxanue u pactBopenne BMC. Ctenens HabyxaHus U CKOpocTh HaOyxaHusi. @akTopbl HaOyXaHHUs.
I'emu. Crymau. [Homykomnounbl. MeToasl 1 METOAUKH WCCIICIOBAHMS (PU3UKO-XUMUYECKUX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH.

4.2.ConepxaHue JeKIuii

No Kparkoe cojepikaHue JIeKITHH Kor-80
n/o P p JacoB

BBenenue. Bo3HukHOBeHHME  (PU3MUYECKOW W KOJUIOMJAHOW  XUMHU  Kak
CaMOCTOSITENIBHBIX JTUCIMIUIMH. [lpeamer Qu3nueckod W KOJUIOMIHOW XHUMHH.
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3nauenne  (QuU3MYECKOW H  KOJUIOMJHOM XWUMHH B  OHOJNOTMYECKOH U
CEIIbCKOXO035MCTBEHHOW HayKaX.

XuMnueckass TepMOAMHAMUKA U TepMoxumus. Kiiaccuueckas u ctaTuctTudeckas
tepmoanHamMuka. CuctemMa W BHEIIHSS cpena. JHeprusa. Pabota m TemioTa Kak
crniocoOsl nepenaun sHeprun. @ynkuus cocrostuus. [lapameTpsl cocTosiHus. Peakiym
obpazoBanus. TermnoBoi A3 PexT XuMUUIECKON peakuu. DHTaIbNH. 3akoH ['ecca u
CJIEJICTBUS U3 HETO.

XuMHuyecKass KHHEeTHKA M KaTtaau3. CKOpocTh XUMUYECKUX peakiuid. CpenHss u
MTHOBEHHAsi CKOPOCTh XMMHUYECKOM peakuuu. KoHCTaHTa CKOPOCTH XUMHUYECKOH
peakuuu. BiusitHue KOHUEHTpALMU Ha CKOPOCTh peakiui. OnpeaeeHne KOHCTAHT
CKOpOCTeM peakumii. BimsgHue temmeparypbl Ha CKOPOCTb PEAKLUU. Y PaBHEHUE
Appennyca. OHeprusg axkThBauuv. Karaiu3z u ero 3HaYeHWEe B COBPEMEHHOM
XUMHUYECKOW TEXHOJNIOTUM © OWojormdeckux mporeccax. Kiaccudukamms
KaTaJUTHYECKUX TporeccoB. DepMEHTATUBHBIM KaTallu3, €ro OCOOEHHOCTH U
3HaueHUE B OHMOJIOTMYECKHX Ipoleccax. XMMHUYECKOoe paBHOBecue. PaBHOBecHOe
cocrosgHue. VCTMHHOE, YyCTOMYMBOE, XUMHUYECKOE pABHOBECHE M HW3MEHEHUE
TepMOJMHAMHUYECKUX (QyHKIMH. J[MHaAMHueckuil Xapakrtep paBHOBecus. BrusHue
BHEIIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-lllatense. 3akoH AeHCTBYIOIIMX
Macc.

PacTBOpBbl 3J1eKTPOIUTOB M HEIJIEKTPOJIUTOB. Pa30aBieHHBIE pPacTBOPHI.
Komnuratushasie cBolicTBa pacTBOpoB. IIoHM)KEHUE NaBIEHMS HACBHILIEHHOTO Iapa
pacTBopuTeld Hajl pacTBOpoM. TemnepaTtypa 3amep3anusi pa30aBlIeHHBIX paCTBOPOB.
Kpuockonus. 3akonsl Payms. Temmeparypa KumeHusi pa30aBlIeHHBIX PacTBOPOB.
O0ymmmockonusg. Ocmoc. OCMOTHYECKOE JaBJICHHE pa30aBICHHBIX PACTBOPOB.
3akon Bant 'odda. bruonornyeckue npoueccsl 1 ocMoc. Bo3HUKHOBEHHE HOHOB B
pactBopax. IIpouneccsl conpBaTanuu (rugpatauuu). Pa3BuThe TEOpUH CHIIBHBIX
ANIEKTPOIUTOB B padorax [lebas u Xiokkens. AKTHBHOCTb, Ko3(dduumeHt
AKTMBHOCTH, MOHHAsl CWJIa pacTBOpa. DJIEKTPUYECKass MPOBOJUMOCTb PACTBOPOB
aneKkTposanToB. IlpoBomHukM mnepBoro u BTOporo poja. lIpuMeHneHue 3akoHa
JNEHCTBYIONIMX Macc, K cIabbIM 3JIEKTpOJIUTaM. MeToIbl 1 METOAUKHU UCCIIEOBAHUS
(U3UKO-XMMHYECKHX CBOHCTB PACTBOPOB.

DNEeKTPOXMMHUYECKHE MPoecchl. J[BOIHOMN 3JEKTPUUYECKUIN CIIOH U €ro CTPOEHUE.
lanpBannueckue 3nmeMeHThl. OOpaTUMble U HEOOpATUMBIC DJIEMEHTHL. Y paBHEHHE
Hepucra. Onektponnbie noTeHuuasnibl v IJIC raapBaHUYECKUX 3JIEMEHTOB.
HopmanbHelii (cTangapTHBIN) moTeHIMaA. BoOZoOpoaHBIM 351€KTpoa. DIEKTPOJIb
WHJUKATOpHbIE (M3MEPUTENbHBIE) U BCIOMOTraTelbHble (cpaBHEeHUs). M3MepeHue
ANEKTPOJABIKYIIMX  cull.  OmnpeneneHue  OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO
NOTEHIIMala B OMOJIOTHYECKUX CHCTEMAX.

IloBepxHOoCcTHBIE siBJeHHMs. AncopOuusi. M3orepmbl agcopouun. dusmueckas u
XUMHU4ecKas aacopOuus. AncopOuusi Ha TpaHuLEe TBepaoe Teno — ras. Teopus
azncopOuun, ypaBaenue Jlenrmiopa u @peiinanuxa. AacopOuus Ha TpaHUIEe TBEPIOE
TEJIO — pacTBOP.

Konnonanbie cucteMbl U MeTOAbI MOJIy4YeHHs THO(POOHBIX KOLIOUA0B. OO1mas
XapaKTEePUCTUKA KOJUTOUTHBIX CUCTEM M UX POJIh OMOJIOTHYECKUX 00BEKTaX, MOYBaX.
Metonsl monmydeHUss JTHUOQPOOHBIX KOJUIOMAOB C TOMOIIBIO  KOHJEHCAINH,
MEXaHUYECKOTO Pa3APOOJICHHs, DJICKTPUYECKOTO pACIBUICHHS, YIbTpa3ByKa U
nenrtusanuu. MonekyIsspHO-KUHETUUECKHUE, ONTHYECKUE U 3JIEKTPUUYECKHE CBOMCTBA
mnopoOHBIX KOJUIOUIO0B. bpoyHOBCckoe paBmkeHue. OCMOTHYECKOE JaBJICHHE.
Cenumentanusi. Bsskocts. CBeropaccessHue. MeToapl 1 METOJIUKH HUCCIEIOBaHUS
(U3UKO-XUMHYECKUX CBOMCTB KOJUTOMIHBIX CHCTEM.

YcroituuBocTh M KoOAryasuusa Ju0(OOHBIX KoJuloMaoB. KuHernueckas u
arperatuBHas yctrounBocTh. Koarymsiuus. JleiictBue siektposutoB. [IpaBuio
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[ynpuna — I'apau. CoBMeCTHOE MAEWCTBHE DSJEKTPOJIUTOB MPU  KOATYJSLMH.
Koarymauus n a3erra-noreHnnan. Teopus Koaryiasnuu 3jeKTpoautamu. KnHernka

KOoaryJsnuu.

Muxporereporeinbie cucrembl. CycneHsuu. Omynbcun. OOpaTtuMocTs das.

Owmynbratopsl. Ilensl. Aspozonu.

PacTBOpbl BBICOKOMOJIEKYJISIPHBIX coequHeHuit (pactBopsl BMC). OOmias
XapakTepucTuka pactBopoB BMC u ux poiib B OMOJOTHYECKUX O0BEKTaX, MOYBaX.

8. 2
ComnocraBnenue auodOOHBIX KOJUIOMJIOB MW, pacTBopoB BMC. Dnekxrpuueckue,
MOJIEKYJIIPHO-KMHETUYECKHE U ONTHYecKue cBoiicTtBa pacTBopoB BMC. 3apsn
yacTuubl. M303nexkTpuueckas Touka. MeToabpl U METOAUKHU HCCIeA0BaHUs (PU3MKO-
XUMHUYECKUX CBOMCTB BBICOKOMOJICKYJIIPHBIX COSIMHEHUN.

HTroro 16
4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
Ne . Kon-Bo
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA
n/n 4acoB
1 BBognoe 3ansTre. TexHuka 6e3onacHOCTH. Pemenue 3aja4d Ha arperaTHbIe 2
) COCTOSIHHUS BEIIECTBA.
) XuMuyeckas TepMoanHaMuKka. OmnpenenaeHne TeroBoro 3gpdexra mpouecca 4
" | pacTBOpEHHUs COTU.
3 Xumnueckass KHHETHKA. POTOMETPUYECKOE N3YUEHNE KHHETUKN XUMHUYECKOU 4
" | peakuum.
[Tomyyenue 6ydepHBIX paCTBOPOB M M3YYCHHE UX CBOMCTB. 4
5 DIEKTPOXUMUYECKHUE Tpoliecchl. KOHIyKTOMETpUUECKOE U3yueHUE CBOMCTB 4
" | pacTBOpa c1abOro 3JIEKTPOIUTA.
6 [ToBepxHOCTHBIE siBIeHUSA. MccienoBanue ancopOuy MOBEPXHOCTHO-AaKTUBHOTO 4
" | BemiectBa (ITAB) u3 pacTBopa Ha MOBEPXHOCTH TBEPJIOTO TEJA.

7. | Konnounneie pactBopsl. ITosyueHue 1 cBoNCTBA KOJJIOUIHBIX PACTBOPOB. 4

8. Y CTONYMBOCTE M KOATYIAINS THO(GOOHBIX KOJIJIOWIOB. 2

9 Bricokomouekynsipabie coeinHeHus. M3yuennue cBONCTB pacTBOPOB 4

" | BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.
HTroro 32
4.4. CopepxaHnue NpaKTHYECKHUX 3aHATHH
[TpakTryeckue 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TLIAHOM.
4.5. Buabl u coaep:xkaHue caMOCTOATEIbHOH padoThl 00yYaOIIUXCS
4.5.1. Bunsl caMoCTOATENbHOM paboThl 00yJaronuxcs
Bupl camocTosTensHON paboThl 00yUYaroImuXCs KonnuecTtBO yacoB
[TonroroBka K 71a00paTOPHBIM 3aHATHUSM H K 3alUTE Ja00OPATOPHBIX paboT 32
CaMOCTOSITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 27
IToaroroBka K IpOMEKYTOYHOM aTTECTaluU 10
HTroro 69




4.5.2. Coneprxanre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS

HanmeHnoBanue TeM U BOMpPOCOB

Koi-Bo
4acoB

Beenenne. M.B. JIOMOHOCOB — OCHOBOIIOJIOXKHUK (U3HUECKOW XuUMHH. Poib
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHH (PU3NYECKON M KOJUIOUTHON XUMHH.

AI‘peFaTHBIe COCTOAHUA BCUICCTBA. Kunernueckas TCOpHA Ira30B. PeanbHbIe ra3bl.

XuMHu4ecKass TEPMOJIMHAMHKA W TepMOXuUMHs. BTopoe Hadamo TepMOIMHAMUKH.
TpeTLe Ha4dvaJio TepMOI[I/IHaMI/IKI/I. CBOGOI[HaSI 3Hepr1/1;1 nu HaHpaBHGHI/Ie XUMHNYCCKUX
pEeaKInii.

XuMuyecKasi KHHETHKA U KaTanu3. Poroxumuueckue peakuuu. GoTOXUMUYECKUE,
TEMHOBBIE W PaJAHAIMOHHO-XUMHUYECKHE peakiuu. CKOpocTh (HOTOXUMHUECKHX
peakiuii. CHHTE3 OpPraHMYECKOro BEIIECTBA PACTEHUSMHU TMOJ JIEHCTBHEM
xjaopodpmuia  Kak ceHcuOunmzaropa. 3HaueHue (¢otocuHTe3a. KoHcTaHTa
XUMHUYECKOTO PABHOBECHUS U CBSI3b €€ C N3MEHEHUEM CBOOOTHOM SHEPTHUH.

PacTBOpbI 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB. Pa3BUTHE TMOHATUS KHCIOTHI U
ocHoBaHus. Teopusi bpeHcTena, KHUCIOTHO-OCHOBHbIE mapbl. Cuina KHUCIOT U
ocHoBaHuil. KonuuecTBeHHOE oOmpeneraeHre KUCIOTHOCTH BOIHBIX PAaCTBOPOB.
[onsarue pH u pK. Pacuer pH kucnbix u menoyHsx pacTBopoB. bydepHsie cuctemsl,
WX COCTaB U MexaHu3M jaeicTBus. Pacuer pH Oydepnbix cucrem. bydepnas emkocTs,
BIMSHAE Ha Hee pasauuHblXx (aktopoB. 3akoH pazbaBieHuss OcTBajbia.
[TonBukHOCTH MOHOB. OmpeeneHrue CTeneH U KOHCTaHThl JUCCOLMAIUHN CIa0bIX
anekTposnToB. KoHaykTOMeTpuueckoe TUTpoBaHue. lIpuMeHeHne 3nexkTpudecKkoin
IIPOBOAMMOCTH JUISL OIpe/IeieHHs BIAXKHOCTH CEIbCKOXO03SHCTBEHHBIX MPOIYKTOB,
JMHAMHMKU COJIEBOTO PEKHMMA I1OYB.

DNeKTpOXUMHUYECKHE TMporecchl. [loTeHnmoMeTpu4eckoe OINpeesieHne HOHOB B
pactBopax. Hud¢dysnoHHble nmoteHuuansl. Metoabl ycrpaHeHus AUp(GY3MOHHBIX
NOTEHUHAIOB.  OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  JJIEKTPOABI M LEMH.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIM ~ MOTEHIMaJ  [O4YB;  €ro  HM3MEpEHHeE.
[Torenumomerpuueckuii  Meron omnpeneneHuss pH. CTeKIsIHHBIA 3JEKTpoa ¢
BoJIopoiHOM (yHKIHeH. [ToTeHImoMeTprIecKoe TUHTPOBAHHE.

[ToBepxHocTHbIe siBIeHUS. OpueHTaluus AUQPWIBHBIX MOJEKYJ Ha MOBEPXHOCTU
agcopbenrta. AzncopOuust snekrponutoB. [IpaBuna @Pasmca-lIleckoBa. OOmeHHas
afcopOmus. YpaBHenue Hukombckoro. AncopOuus Ha TpaHMIIE pasziesia pacTBOp —
ra3. IloBepXHOCTHO-aKTHMBHBIE ¥  IOBEPXHOCTHO-HCAKTHBHBIC  BEILECTBA.
OpueHTanys MOJICKYJ B IOBEPXHOCTHOM ciioe. YpaBHeHnue [ ub6ca.

Konnouaneie cucteMbl U MeTOAbI MONy4deHUs JTHO(POOHBIX KosutouaoB. OuucTka
KOJUTOMTHBIX PAaCTBOPOB METOJAMH JHAJIN3a, YIbTPadMIbTPAIMU, SIEKTPOINATN3A
u 3nekTpoynbrpadunsTparmn. Iddext Tunnans u ypaBuenue Panes.

YeroiunBoCcTh W Koarynsamus JUOo(OOHBIX KoymonaoB. CrapeHue 30iedl H
nenTu3amus. 3aUTHOe TeHCTBHUE MOJIEKYIIIPHBIX aJICOPOUPYIONTUX CIIOEB.

10.

Mukporereporennsie cucrembl. CycneH3uu. IOMmynbcuu. OOpaTUMOCTh  (da3.
Owmynbraropsl. [lensl. Aspo3onu.

11.

PacTBOpHBI BBICOKOMOJIEKYIISIPHBIX coeuHeHui (pactBopsl BMC). MembOpanHoe
paBHOBecue. Baskocts. OcMoTHueckoe aaBieHue. CBETOpAcCEsTHUE U MOTJIOIICHUE
cBera. HaOyxanue u pactBopernne BMC. Crenens HaOyxaHusi ¥ CKOPOCTb
HaOyxanus. @akropsl HaOyxanwus. ['enn. Ctynuu. [lomykommoue.

Hroro

69
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S. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAaMOCTOAATEIbHOH padoThl 00y4aromuxcs 1o
AUCIHUTIJIMHE

YuebHO-MeTonnueckue pa3padboTku umerorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Xumusa ¢usndeckas M KOUIOUAHAs [DNEKTpOHHBIA pecypc]: METOA. peKOMEHIAlUU K
CaMOCTOSITENIbHOM paboTe Mo AWCHUIUIMHE [ OakajaBpoB, OOydYaloIIMXCsl MO HaMpaBIICHUSM:
35.03.03 Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 Camosoactso, 35.03.07
TexHoMOTHS MPOM3BOJICTBA U MIEPEPAOOTKHU CEIIbCKOXO03sICTBeHHOM npoaykiuu] / KOxxHO-Y panbckuit
I'AY, Uuctutyt arposkonoruu; cocT. A. A. Kanranos. - Muacckoe: Oxuo-Ypansckuiit 'AY, 2016. -
28 «c¢.. wun., Ttabnm. - bubmmorp.: c. 28 (10 wmHa3.). - Jloctym u3 JIOKadbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTn WuTepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

6. DoH/ OLIEHOYHBIX CPEICTB /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAMU 00y4AIOIIHUXCS M0
JUCIHHUILIHHE

JI1st ycTaHOBJIEHUST COOTBETCTBHUS YPOBHSI MMOJATOTOBKH oOydarommuxcs TpedoBanusim @I'OC BO
pa3zpaboTan (GOHI OIECHOYHBIX CPEICTB JUIS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M TPOBEICHHS
MIPOMEXYTOUHOH aTTecTaluy 00yJaromuxcs no gucuumminie. GoH/1 OLIEHOYHBIX CPEICTB MPEICTaBIeH
B [Ipunoxxenuu.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHAasl JIUTEePaTypa, He0oOXoAuMasi 1JI1 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl U JIOTIOJIHUTENbHAs yueOHas uteparypa uMmeercs B Hayunoit  Oubimnoreke u
ANEKTPOHHOU HH(pOpMaImoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 iUuTEpaTypa

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

2. Bacrokosa, A.H. Tunossie pacueTsl 10 pU3NUECKON U KOJTOMIHON XUMHH [ DIIEKTPOHHBIN pecypc]
: yaue6Hoe nocobue / A.H. Baciokosa, O.I1. 3agaunna, H.B. Haconosa [u ap.].— DnektpoH. naH. —
CIIo. : Jlaub, 2014. — 140 c. - Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll 1d=45679

JonosHuTebHAS JUTEPATypa

1. Mapunkuna, I'. A. ®usnyeckas u KoJutouaHas XuMus : yuebHoe nocodue / I'. A. Mapunkuna, H.
I1. TTonsikosa, FO. U. KoBans. — HoBocubupck : HITAY, 2009. — 151 c. — TekcT : 251eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/4568

2. Kpyrasaxos, II.M. ®usnueckas u kKomougHas xumud. [Ipaktukym [DnekTpoHHbId pecypce] :
yuebnoe nocobue / [1.M. Kpyrnsikos, A.B. Hymraesa, H.I'. Bunkosa [u ap.]. — DnekTpoH. naH. —
CII6.: JIanp, 2013. 208 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=5246

3. Tep3usn, T.B. ®usnueckas u KomwougHas xumus : ydueOHoe mocobme / T.B. Tepsusn. —
ExarepunOypr : U3parensctBo Ypanbckoro yausepcurera, 2012. — 108 ¢. — Pexxum moctyma: mo
noxmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=239715

4. Xwumwus. M30panHbie pa3fensl o0med (u3ndecKod M KOJUIOMIHOW XMMHH: ydeOHOe Tocolue
[DnexTponnsiit pecypc] / O.B. Auapromkosa, T.W. Boctpukosa, A.B. IlIBeipeBa, E.1O. ITonosa. —
HoBocubupck: HITY, 2011. — 160 c. —Pexxum
nocrymna:http://biblioclub.ru/index.php?page=book &id=228572.
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Kykymkuna, W.M. Komnougnas xumus [DnekTpoHHBIH pecypc]: ydeOHoe mocobOue /
N.MN. Kykymkuna, A.JO. MutpodanoB. - KemepoBo : KemepoBckuii T0OCynapCTBEHHBIN
YHUBEPCUTET, 2010. 216 c. - Pexxum
nocryma: http://biblioclub.ru/index.php?page=book&id=232755.

. Pecypchbl uH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT», He00X0AUMbIe IS

OCBOCHMA NTUCHHUIIJIMHBI

Enunoe 0kHO f0oCTyna K yueOHO-METOIMUYECKUM pa3paboTkam https://toypray.pd
OBC «Jlanb» http://e.lanbook.com
Yuusepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHMI0 JUCHUIIJIMHBI

VYyebHO-MeToAMYeCcKuE pa3paboTku umeroTcs B Hayunoit  Oubiamorexe u AIIEKTPOHHON

nHpopManoHHO-00pazoBarenbHOil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1.

dusznyeckas U KOUIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc] : METOH. yKa3aHHUsS K BBIIIOJIHEHHUIO
nmabopaToOpHBIX paboT [ OakamaBpoB, oOydaromuxcs o HanpasiaeHusMm: 35.03.03 "Arpoxumus
u arponouBoBenenue’”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoncrso”, 35.03.07 "Texnonorus
MPOU3BOJACTBA CEIIbCKOXO03MCTBeHHOW mnpoaykuuu'] / HOxuo-Ypaneckuii ['AY, HuCcTHTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuiit ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmmorp.: c. 83 (10 Ha3B.). - 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

Xumus Gusndeckas ¥ KoUTouHas [ DIeKTPpOHHBIH pecypc] : MEeTO/. yKa3aHus 10 PELICHUIOo 3a1a4
[m1s GakanmaBpoB, oOy4varonuxcs mo HanmpasiaeHusM: 35.03.03 "Arpoxumus u arpornoYBoBeACHUE ",
35.03.04 "Arponomus", 35.03.05 "CamoBonctBo", 35.03.07 "Texnonorus mnpoU3BOJACTBA
cenbckoxo3sricTBeHHOM npoaykuuu'"] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoI0TuH ; COCT.
A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY, 2016. - 28 c. - JlocTyn u3 J0KaJbHOM ceTH:

http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctym w3 cetu VHTEepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf
Xumusi  (usudeckas W KOJUIOMAHAs [DJEKTPOHHBIM pecypc] : METOM. PEKOMEHIAIMU K

CaMOCTOSITENIbHON paboTe MO TUCHMILIMHE [U11 O6akagaBpoB, 00y4arOMIUXCS MO HANPaBICHHUIM:
35.03.03 "Arpoxumus u arponouBoBenenue’, 35.03.04 "Arponomus’”, 35.03.05 "CamoBoactBo",
35.03.07 "TexHonorust NpouU3BOJICTBA CENbCKOXO03sicTBEHHON npoaykuuu'"] / KOxHOo-Y panbekuii
I'AY, Uucturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 28 c. : wun., tabn. - bubmmorp.: c¢. 28 (10 Ha3B.). - JlocTyn W3 JIOKaTbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn  u3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

dusnyeckas U KOJUIOUHAA XUMUS [ DNEKTPOHHBIN pecypc] : METo. YKa3aHus MO UCIOJIb30BAHUIO
71a00paTOpHOTO OO0OPYAOBAaHUS [AJs1 CTYIEHTOB arpOHOMHYECKOro (axyiabTeTa HarpaBICHUM:
35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - TexHonorusi NPOU3BOJACTBA CEIbCKOX03MCTBEHHON npoaykuuu] / KOxxHo-Y panbckuii
I'AY, Uucturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 18 c. : wm., tabn. - bubmuorp.: c¢. 17 (6 Ha3B.). - [ocTyn ©3 JIOKaIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctynm  wu3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf
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10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIECTBJICHUH 00Pa30BaTEJILHOTO

npouecca no AUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus U
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
KoncynpranTltoc (cipaBodHbIE IPABOBBIE CUCTEMBI)WWW.consultant.ru;
TexakcnepT (nHpopManmonHo-cpaBoyHas cucremMa 'OCToB)www.cntd.ru.

[IporpammHoe obecnieueHue:

AntuBupyc Kaspersky Endpoint Security mms OusHeca, JlureH3uoHHBIN 1g0oroBOp No
20363/166/44 ot 21.05.19;

IO OfficeStd 2019 RUS OLP NL Acdmc, Jluuen3uonnsiii goroBop Ne 11353/409/44 ot
25.12.2018;

I[TO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JINIIeH3MOHHBIN 10TOBOP
Ne 11354/410/44 ot 25.12.2018;

1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIMIIeH3HOHHBIN JI0TOBOP
Ne 008/411/44 ot 25.12.2018;

ITO WinPro 10 SNGL Upgrd OLP NL Acdmec, JIuuensuonnsiii gorosop Ne 008/411/44 ot
25.12.2018;

11. MaTepuanbHoO-TexHH4YecKasi 6a3a, Heo0XoAuMasi /151 OCYLeCTBJICHHA 00pa30BaTEILHOIO

nmponecca nmo 1MCUMIIJIMHE

Y4yeOHble ayauTOpPHMH /JJIS TPOBeJeHUs] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,

OCHaIlleHHbIe 000PYA0BAHMEM U TeXHHYECKHMMH CPeICTBAMHU 00yUYeHHs

1.

2.

WO TAN R WD =

JlaGopatopus xumuu Ne 314, ocHamieHHass 00OpyJOBaHUEM Ui MPOBeNEHUsS Jab0paTOPHBIX
3aHATHU.

YyeOHast aynuTopus AJisg POBEACHUS 3aHATHH NekuuoHHoro tuna Ne 217, 202, ocHalleHHbIE
MYJIbTUMEAUMHBIM 000pYI0BAaHUEM: KOMIIBIOTEDP, BUIEOTIPOCKTOP.

IHoMemeHus 1J1s1 CAMOCTOATENbHON PadoThl 00y4aKOIIMXCSH

. Iomemmenue s camoctosTenbHON padoTel Nel08, Manblit unTanbHbIi 3211 Oubnroreku Nellla,

OCHAIIICHHBIC KOMITBIOTEPHOW TEXHUKOU C MOAKIIOUEHUEM K ceTh «HTepHeT».

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI

®dotokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

Becs! anextponnsie VIC-120 d3.
Cymmunpabnii mkadg CHOJI 58/350.
BrrTspkHOM mIKad.

Tepmoctat TC-1/20 cyxOBO31yIIHBIH.
DneKkTpuyecKas 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

KomnereHuu u uX HHIUKATOPHI, (JOPMUpPYEMbIE B MPOILIECCE OCBOCHUS TUCIUILITUHBI
[lokazarenn, KpuTepud U  [IKala  OICHUBAHUS  HMHAMKATOPOB  JOCTHIKCHHS
c(OPMHUPOBAHHOCTU KOMITETCHIINN

TunoBble KOHTPOJIbHBIE 3aJJaHUS U (WJIM) MHBIE MaTepuaibl, HEOOXOUMBIE ISl OLEHKU
3HAaHWW, YMEHMH, HaBBIKOB M (WIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX
c(OpMUPOBAHHOCTH KOMIIETEHIIUH B MPOIIECCE OCBOCHUS JUCIUILTUHBI

Mertonuueckre MaTepuaibl, OMPEAESISIONINE TPOLIEAYPhI OLICHUBAHUA 3HAHHUI, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEIBHOCTH, XapaKTEPU3YIOIUX cHOPMUPOBAHHOCTD
KOMIIETEHIINH

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OuenuBaHHe OTYETA 11O TAOOPATOPHOH padboTe

4.1.2. TectupoBaHue

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

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 u Popmupyemsie 3YH
HaUMEHOBaHUE HaumenoBanue
UHUKATOpa OILICHOYHBIX
3HAHUS YMEHHUS HaBBIKU
JOCTHUKEHUS CpEICTB
KOMTETCHIINH
NI-1onk-1 OO0yuarommiics OO0yuaromuiics OO6yuarommiics Tekymas
Hcnone3yer JOJIKCH 3HATh: JOJI’KEH YMETh: JOJKCH BIIAJICTh: aTTecTalus:
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | HCIOJIb30BATh HaBbIKaMU - OTYeT 1O
€CTECTBEHHOHAYY | €CTECTBCHHOHAyY | OCHOBHBIC 3aKOHBI | IPOBEICHUS nabopaTtopHO
HbIX JUCLUIUIMH | HBIX JMCLUUIUIMH, | U MOHATHS | PU3UKO- it padore;
TUTST pelIeHus | SBICHUN U | €CTECTBCHHOHAYY | XHMHUYECKUX -
CTaHJIapPTHBIX MPOLIECCOB, B TOM | HBIX JUCLMILIUH B | METOJIOB TECTUPOBaHUE
3ama4y B OO0JIACTH | YMCIIE TPOIECCHI | MPO(ecCHOHANBLHO | UCCIEeIOBAaHUI MTOUYB
arpOHOMUU c | oOpazoBaHus W JeATEeNbHOCTH, | U [TpomexxyTou
MIPUMEHEHHEM pPacTBOpOB, UX | ONpenensTh CEIIbCKOXO3SUCTBEH | Has
nH(OPMALIMOHHO- | CBOMCTBA U | CYLIHOCTh HOM MPOOYKIUHU C | aTTecTalus:
KOMMYHHUKAIIUOHH | OCOOCHHOCTH duzuko- IIPUMEHEHUEM - DK3aMeH
BIX TEXHOJIOTHH IPOTEKAIOIIUX B | XUMHUUYECKUX nH(OPMaLIHOHHO-
HUX peakuuii; | mpoIeccos, KOMMYHHKAI[UOHHBI
MOBEPXHOCTHBIE NPOUCXOSAIINX B | X TEXHOJOTUHN —
SIBIICHUS u | nouse u pacrenud; | (b1.0.38-H.1)
CBOMCTBa UCIIOJIb30BAaTh
MOBEPXHOCTHBIX CBOMCTBA
CIIOEB;  YCIIOBUS | XUMHUYECKUX
CYILLECTBOBaHUS 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

o Kpurepuu u mkana onieHMBaHUs PE3YJIbTATOB O0YUCHHUS 11O JUCITUTIINHE
OpMUPYCMBIC Henocratounsrit JlocTaTo4yHbIN . .
3YH Cpennuii ypoBeHb | Bblcokuil ypoBeHb
YPOBEHb YPOBEHb

b1.0.38-3.1 OO6yuarontuiicst He | OOyyarormumiics cnabo | OOyuarommiics 3Haer | OOydaromuiicss 3HaeT
3HaeT OCHOBHBIX | 3HAaCT OCHOBHBIC | MECTOJIBI ~TNPHMCHEHHS | IPaBUIa W  METOMBI
3aKOHOB €CTECTBEHHO- | 3aKOHBI ~€CTECTBEHHO- | OCHOBHBIX 3aKOHOB | IMPHMEHEHHS] OCHOBHBIX
HAy4HBIX MUCIHMIUIMH, | HAYYHBIX JUCHMIUIMH, | €CTECTBCHHO-HAYYHBIX | 3aKOHOB €CTCCTBEHHO-
SBIICHHUH M IIPOLECCOB | SBICHHH U MPOLECCOB, | JUCLUILIUH C | HAYYHBIX  JUCIUILIHH
pu peleHpy | HA KOTOPBIX OCHOBaHbI | HE3HAYUTEILHBIMA Ha HUX IEPECEUCHUH C
CTAHJAPTHBIX 3ajay B | UPUHLMIbBL  JCHCTBUS | OUIMOKaMK u | TpeOyeMoll CTeneHbI0
06IaCTH 00BEKTOB OT/EIbHBIMU HOJIHOTBI U TOYHOCTU
arpodKOIIOTHH, podecCcHOHANBHO npobenamu
arpOXUMHH U | ACATEIBHOCTH
arporoYBOBEACHUS
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b1.0.38-V.1 OO6yyarontuiicst He | OOywaromuiics cnabo | OOyuarommuiicss ymeer | OOygarommuiicss ymeer
yYMEEeT  HCIOJb30BaTh | YMEET  MCHOJIB30BAaTh | OIMCHIBATH OINCHIBATH
OCHOBHBIC 3aKOHbl M | OCHOBHBIE 3aKOHBI U | NOHSATHHHYIO U | MOHATHHHYIO u
MOHATUSl €CTECTBEHHO- | TMOHATHS E€CTECTBEHHO- | MAaTEMaTHYECKYIO MaTeMaTHYeCKyIo
HayYHBIX JUCIMIUIMH B | HAyYHBIX TUCLUILIMH B | KapTHHY SBJICHUH, | KapTHHY SIBJICHUH,
npodeccroHaIBLHOM npodeccroHaIbHOM BO3HHKAIOIINX Ha | BO3HUKAIONINX Ha
JeATeIIbHOCTH JeSTeIIbHOCTH nepece4eHn N HepeceueHn!
€CTECTBEHHO-HAYYHBIX | €CTECTBEHHO-HAYYHBIX
JUCTIATUTAH C | IUCIWILINH
HE3HAYNTEIEHBIMU
3aTPYAHEHUSIMHA
b1.0.38-H.1 OO6yuarontuiics He | OOydwarommiics cmabo OO6yuaronuiics OO0yuatonuiics
BIageeT HaBBIKAMHU BJIaJIeeT HaBBIKAMU BJaJeeT HAaBBIKAMHU cBOOOJTHO BiajeeT
npoBeneHuss  (QU3MKO- | IpoBeneHus GunKo- npoBeneHust GU3UKO- | HaBBIKAMH MPOBEICHUS
XMMHUYECKMX METOJIOB | XMMUYECKUX METOAOB | XHMMHYECKHX METOJIOB (PU3MKO-XMMUYECKUX
UCCIIEJIOBAaHUI II0YB M | MCCIICJOBAHUM NMOYB M | HCCIIEIOBAaHUM I10YB U METOJIOB
CEJIbCKOXO351IICTBEHHO CEIIbCKOXO3SICTBEHHO | CEJIbCKOXO3SHCTBEHHO | HCCIIEIOBaHUI IOYB U
i HIPOLYKLUU c I IPOYKIIMU C I IpoayKIHUU C CeJIbCKOXO035IICTBEHHO
HNPUMEHEHHUEM HNPUMEHEHHUEM HEeOOJIBLIINMHU { IPOLyKINH TIPU
UHPOPMATHOHHO- HHPOPMALINOHHO- 3aTPYAHEHUSIMH C pemeHnn
KOMMYHHUKAIIHOHHBIX KOMMYHHUKAIIHOHHBIX MIpUMEHEHUEM po¢eCCHOHATHHBIX
TEXHOJIOTHH TEXHOJIOTHHA UHPOPMATHOHHO- 3a/1a4 ¢ MPUMEHEHIEM
KOMMYHHUKAITHOHHBIX MHPOPMALIHOHHO-
TEXHOJIOTHI1 KOMMYHHUKAITHOHHBIX
TEXHOJIOTUHI

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 3aJJaHUS U MAaTepUAIIbl, HEOOXOAMMBIC JJISI OIICHKU 3HAHWM, YMCHUH H
HABBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. ®uznueckas U KOJJIOMJIHAS XUMUS [DIEKTPOHHBIM pecypc] : METOH. yKa3aHHs K BBIIIOJIHEHHUIO
nabopaTopHBIX padoT [ OakaaBpoB, oOydaromuxcs 1mo HanpasiaeHusM: 35.03.03 "Arpoxumus u
arponouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CamoBoactBo", 35.03.07 "TexHomorus
MPOU3BOJACTBA CEIIbCKOXO3SIMCTBEeHHOM mponykiuu"] / HOxHo-Ypansckuit ['AY, HWHctuTyT
arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: IOxHo-Ypansckuii 'AY, 2016. - 85 c. : un.,
1abn. - C npwr - bubmuworp.: c. 83 (10 wnHazp.). - Jloctym U3 JIOKJIBHOW 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 Gu3nUecKas U KOJUIOMIHAS [DNEeKTPOHHBIA pecypc] : METOM. yKa3aHUs M0 PEUICHUIO 33134
[m1s GakanaBpoB, oOydarommxcs mo HanpasiaeHusM: 35.03.03 "Arpoxumus u arponodBoBeieHHE",
35.03.04 "Arponomus", 35.03.05 "CamooactBo", 35.03.07 "TexHoyiorusi MPOU3BOJICTBA
cenbCcKoxo3scTBeHHOU mpoaykiuu' | / KOxxnHo-Ypanbckuii ['AY, MHCTUTYT arpo3KoJI0THH ; COCT. A.
A. Kanranos. - Muacckoe: FOxuno-Ypansckuit ['AY, 2016. - 28 c¢. - Jloctyn U3 JIOKaJbHON CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctym w3 cerm  HHrepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus ¢u3mdeckas M KOJJIOWAHAs [DNEKTpOHHBIA pecypc] METOJl. PEKOMEHJAUHNN K
CaMOCTOSITENIbHOM padoTe MO AUCUUIUIMHE [/ OakanaBpoB, OOy4YalOLIMXCS MO HAIpPaBICHUSM:
35.03.03 "Arpoxumust u arponouBoBenenue”, 35.03.04 "Arponomusa", 35.03.05 "CanoBoactso”,
35.03.07 "TexHOJOTHs MPOU3BOJICTBA CEIBbCKOXO3IMCTBEHHON mpoaykiuu"] / FOxHo-Ypansckuii
I'AY, Uucturyt arposkosoruy ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016.
- 28 c¢. : wrn, Tabm. - bubmwmorp.: c. 28 (10 Ha3B.). - JlocTym w#3 JOKaJIbHOW CETHU:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas ¥ KOJUIOUJHASI XUMUS [ DIEKTPOHHBINA 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://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf

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

B nmanHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACIAIONIUE IPOLEAYPHl OLICHUBAHMS
3HaHU#, yMEHHWI, HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
TUCHUIUIMHE «XUMHUS (QU3ndeckas U KOJUIOMJHAs», IPUBEIEHbl MPUMEHUTEIBHO K KaxaAOMy U3
UCIIOJB3YEMBIX BHIOB TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
oOydJaronmxcs.

4.1. OueHo4Hble cpeacTBA VI NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. OnieHuBaHMe OTYETA IO JTAOOPATOPHOIT paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTrpaMMBbl 1O OTICIBLHBIM TE€MaM JIUCIUTUINHBL
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubpiM pabotam (. 3 ®OC). CoxepkaHue oTueTa W KPUTEPUH OIEHKH oOTdera (TadI.)
JIOBOJIATCS J10 CBEJICHUS 00yYAIOIINXCsl B HAUasle 3aHsATHH.

No OneHouHbIe CpPEACTBA Kon u HaumeHoBanue

) Otuer no n1abopatopHoit pabore (mpumep) VMHJIUKATOpa KOMIIETEHIUH

1 1. 3HaueHNs KOHCTAaHT CKOPOCTEN UCCIIEOBAHHON N-1onk-1
peakLuu Py JBYX TEMIIepaTypax. Hcnonp3yeT OCHOBHBIE 3aKOHBI
2. 3HaueHus EpUOOB MOIYIPEBPAIECHUS BEILIECTBA IPU | €CTECTBEHHOHAYYHBIX
JBYX TEMIIEpaTypax. JUCLMIUINH ~ JUIsl  PEIIeHUus
3. BenuunHy 3HEpruM akTUBALIMM PEAKLIUH. CTaHJApTHBIX 3a/a4 B 00JacTu
4. IloquuHseTcs 1M AaHHAas peakuus npaBuily BaHT- arpOHOMMU C TPUMEHEHUEM
Tl'odda (onpenenuts TemneparypHbiid K03 uuueHt UH(POPMALIMOHHO-
peaxkuuu y)? KOMMYHUKaIlMOHHBIX
5. Belpa)keHne 3akoHa NEHCTBYIOIIMX MaccC I JAHHOM | TEXHOJIOTUM
peaKLuu.

Otyer oOLEHUBAETCS M0 YCMOTPEHHUIO IIPENOAABATENs OLEHKON «OTJIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBHO» WM OLEHKOW «3a4T€HO», «HE 3a4TeHO». OLeHKa
«3aYTEHO» CTaBUTCSA oOOydaroumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM,
YCTAQHOBJIEHHBIM JUISl TOJOKUTEIBHBIX OLIEHOK («OTIUYHO», «XOPOIIO», «YyIOBIETBOPHUTEIBHO»).
OneHka 00OBSABISIETCS 00YYAIONIEMYCSl HETTOCPEACTBEHHO MOCe CAaYl OTYeTa.

Hlkana Kpurepumn oneHuBanusi

- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;

OHGHKa 5 - YMCHHUC BBLICKA3bIBATh U O6OCHOBaTB CBOM CYKIACHUS IPU OTBCTC HaA
KOHTPOJIBHBIC BOIIPOCHI;

(OTJ'II/I‘IHO) - YMCHHC OIIUCBIBATH (bl/I3I/IKO-XI/IMI/I‘IeCKI/I€ 3aKOHBI, SABJICHUA U IPOLICCCHI;
- YMEHHE NMPOBOJIUTH U OIEHUBATH PE3yIbTaThl U3MEPEHU;
- cnocoOHOCTB PEeIIaTh 33Aa4H.

OueHka 4 - U3JIOKEHUE MaTepuraa JIOTUYHO, TPaMOTHO;

(xopor1o) - cBOOOJTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
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- 0CO3HAHHOE MPUMEHEHUE TEOPETUYECKUX 3HAHUN JJIs1 ONUCaHUs (PUUKO-
XMMHMYECKHMX 3aKOHOB, SIBJICHUI Y IPOLIECCOB, PEICHUS KOHKPETHBIX 3a1a4,
IIPOBEJIEHUS] M OLIEHUBAHUS PE3YJIbTaTOB M3MEPEHUM, HO COJEp)KaHUE U
(dopMa 0TBETa UMEIOT OTJCJIbHBIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTH B OIpEAEICHUM TOHATHI, B NPUMEHEHUH 3HAHUHN s
onmucaHus PU3NKO-XUMHUECKUX 3aKOHOB, SIBJICHUH U MPOLIECCOB, PEUICHUS
KOHKPETHBIX 33/1a4, IPOBE/ICHUS U OLICHUBAHUSI PE3YJIbTAaTOB U3MEPEHUH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- Oo0HapyXuUBaeTCs HEJOCTaTOYHO TIyOOKOEe IOHWMaHUE HU3YYEHHOTO
Marepuasia.

OneHka 2
(HEYAOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; TOMYIICHBI OMINOKH B
OIpENICICHUN TOHATUH W ONUCAaHUM (UIUKO-XUMHUUYECKHUX 3aKOHOB,
SBJICHUI M MPOLECCOB, MCKAXEH HX CMBICI, HE PEIICHBI 3amadd, He
MPAaBUIIHLHO OLEHUBAIOTCS PE3YNbTAaThl H3MEPEHUI;

- HEe3HaHHE OCHOBHOTO Marepuaia y4eOHOH MpOrpaMMBbl, JOITYCKaroTCs
rpyObie ouIOKH B U3JI0KEHUH.

HIxana

Kpurepun oneHuBanus

OlLeHKa «3a4TEHO»

- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KJIEHHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh PUZNKO-XUMUUECKUE 3aKOHBI, IBJICHUS U MPOLIECCHI;
- YMEHHE NIPOBOJUTH U OLIEHUBATh PE3YJIbTAaThl U3MEPEHUI;

- CIOCOOHOCTH pemaTrh (PUIUKO-XUMUYECKHE 3aJaydl  (JOMyCKaeTcs
HAJIMYME MAaJO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE
PacKpbITUE COJEpKAHUE BOMPOCA UM OTPEITHOCTh HEMPUHIMITUATIBLHOTO
XapakTepa B OTBETE HA BOIIPOCHI).

O1LeHKa «HE 3aU4TCHO»

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHW; JOMYIIEHB! OMNOKN
B OIpENEeNCHUU TOHATHA W ONUCAaHMU (PU3UKO-XMMUYECKHX 3aKOHOB,
SBJICHUI ¥ TPOLIECCOB, MCKAKEH HMX CMBICI, HE PEIICHBI 3ahadd, He
MPAaBUIILHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHHIA;

- He3HaHWE OCHOBHOTO Marepuayia y4eOHOH MpOrpaMMBI, JOMYCKAIOTCS
rpyObie OIIMOKH B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBaHue HCHONB3YyEeTCSl U OLIEHKM KayecTBa OCBOCHHUS OOy4YaroIUMCS OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTENbHON MIPOTPAMMBI IO OTACTBHBIM TEMaM HIIM pa3jieiaM ITUCIUTUTHHEL.
Tect mpencraBisieT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, TMO3BOJISIONIMK YIPOCTUTH
MpoLEAYPYy H3MEPEHUS 3HAaHUH U yMeHUH oOydaromuxcs. O0y4aromuMces BBIJAIOTCS TECTOBBIC 33/ IaHUS
¢ (GOopMyIUPOBKOW BOIMPOCOB U MPEIJIOKEHUEM BBIOpPATh OAMH NMPABUIBHBIA OTBET M3 HECKOJBKHX

BapHUaHTOB OTBCTOB.

OneHouHbIE CPEACTBA Kon u HaumeHoBanue
Ne TectupoBanue HRIukatopa
KOMIETEHIINH
1 | 3anmanwme 1 W/I-1ork-1

Kak m3menuntcs ckopocts peakuuu 2NO + Oz — 2NOz, ecnu 00beM Hcnons3yer
PEaKIMOHHOIO COCYy/la YBEJIUYUTH B 2 pasa: OCHOBHBIE 3aKOHBI
1) ymensintes B 4 pasa €CTECTBEHHOHAYYHBIX
2) YMEHBIIUTCS B 8 pa3 JUCIUILINH IS

19




3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

3amanue 2

YeM 00bsACHSAETCS MOBBIIIEHHE CKOPOCTU PEAKIMH MPU BBEICHUH B
CUCTEMY KaTanu3aTopa:

1) yMEHBIIIEHHEM PHEPIUU aKTUBAIUU

2) yBEJIIMYEHUEM CPEAHEN KMHETUYECKON SHEPTUU MOJIEKYJI

3) BO3pacTaHHEM YHClia CTOJIKHOBEHUHN

4) pocTOM uHuClIa aKTUBHBIX MOJIEKYJ

3ananue 3

Kakue M3 nepeuncieHHbIX BO3JEHCTBUI NMPUBEAYT K HW3MEHEHHUIO
KOHCTAHTBI CKOPOCTH PEaKIUH:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIEpaTypbl

3) u3MeHeHue oobeMa peaKkIMOHHOT0 Cocyaa

4) U3MEHEHHE KOHLIEHTPALIMU PEAarupyroNInuX BEIEeCTB

3amanue 4

Kakoe BnusHHME OKa3bplBaeT IMEpPEeMEIIMBaHWE Ha CKOPOCTb
IIPOTEKaHUs FETEPOreHHOM XUMUUYECKON PEaKLIUU:

1) BO Bcex ciydasix yBEJIMYMBAET CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEIUUYUBAET CKOPOCTh PEAKIIUU

3) He BIMSET Ha CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajanue S

VYBenuueHne CKOPOCTH PEaKIMM C IOBBIIIEHUEM TEMIEPATYPHI,
BBI3BIBACTCS INIaBHBIM 00pa3oM:

1) yBennm4eHueM CpeIHEl KUHETUYECKON SHEPTUH MOJIEKYT

2) yMEHBILIEHUEM YNCIIa AaKTUBHBIX MOJIEKYJ

3) pOCTOM YHClIa CTOJIKHOBEHUH

4) yBenmuueHueM 3(pPEKTUBHOCTH CTOJIKHOBEHUMN

3ananue 6

Ipu 20 °C KOHCTaHTa CKOPOCTH HEKOTOPOii peakiyy paBHa 10™ Mun~
I a mpu 50 °C - 810* mumm'. UeMmy paBeH TeMmepaTypHBIi
KO3 PHUIUEHT CKOPOCTH PEaAKLIUU:

1)2

2)3

3)4

4) 8

3amanue 7

CKOpoOCTb, KAKMX PEAKIUI YBEIMUNBAETCS C POCTOM TEMIIEPATYpPHL:
1) mro0BIX

2) NPOTEKAIOIINX C BbIICTIEHUEM SHEPTUU

3) NpOTEKAIOMIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3amanue 8

Ecnu xoHcTanTa ckopoctu onHoU peakuuu (K') Oosbiie KOHCTAaHTHI
ckopoctu BTOpoi peakuuu (k"), TO Kakoe COOTHOIICHHE MEXKIY
SHEPTUSIMHU aKTUBALIMY 3TUX PEAKLUNA MPABUIIBHO:

1) Ed' >E)"

2) E'.<E,"

3)Ea=E."

4) Helb3sl ONpPEeNIETUTh

pereHus
CTaH/apTHBIX 33734 B
00J1aCTH arpOHOMHH
C IPUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI
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3amanue 9
Kakne u3 mepeyuciaeHHbIX BO3ACUCTBUN MPUBEAYT K U3MEHEHHIO

3HAYCHUS] KOHCTAHThI PABHOBECHS] XUMUYECKUX PEaKIIU:

1) n3meHenne maBICHUS

2) U3MEHEHUE TEMIIEPATyPhI

3) 3aMeHa Karanu3aropa

4) U3MEHEHHE KOHIICHTPALIMM pearupyromux BEeUeCTB

3amanue 10

Ecnmu o00beM 3aKkpbhITOro peakIMOHHOTO COCyAa, B KOTOPOM
YCTaHOBUJIOCH PaBHOBECHE

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

1) ckopocTH TpsIMOM 1 0OPAaTHOM PEeaKIuii OCTAaHYTCS OAMHAKOBBIMU
2) CKOpOCTH MpPSIMOM peakIy CTaHeT B 2 pa3a OOoJbIIe CKOPOCTH
00paTHOM peakiuu

3) paBHOBECUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

IIo pe3yjbTataM TECTa 06yqafomeMyc;1 BBICTABJIAACTCA OLCHKA <«OTIMYHO», «XOPOIIO»,
«YHOOBJICTBOPUTCIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO».

Kpurepuu oneHuBaHus orBera (Talil.) AOBOASTCS O CBEACHHUS OOYYArOMIMXCS IO Havama
TeCTUpPOBaHUA. Pe3ynbTaT TeCTUpPOBaHUS OOBSABISACTCS OOYyJarOIIEMyCsl HETIOCPEACTBEHHO IOCIE €ro
clIauu.

Kpurepun oueHuBanust

IIkana
(% npaBHJIbHBIX OTBETOB)
Omernka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yIOBIETBOPUTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPHUTEIIHHO) MmeHee 50

TecTtoBble 3amaHus, HCIONB3YIOIIMECH [ OLEHKM KayecTBa JUCIHUIUIMHBI C IOMOILBIO
WH(POPMAIMOHHBIX TEXHOJOTHH, peaTn30BaHbl B DJIEKTPOHHO-MH(POPMAIIMOHHONW 00pa3oBaTelIbHON
cpene u mupuBenensl B PIIJ[: «8. Pecypchl HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHONW CETH
«HTEepHET», HEOOXOAUMBIE /111 OCBOEHUS TUCLUIUINHBI» - https://toypray.pd.

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUYHOM aTTeCTAllUNN
4.2.1. 3a4eT He MPeyCMOTPEH YIeOHBIM TUTAHOM

4.2.2. DK3aMeH

DOK3aMeH sBisieTcs (GOpMOM OIEHKHM KadecTBa OCBOCHUS OOYYalOMMUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHON HPOTrpaMMbl 10 pasjenam IUCHMIUIMHBL [lo pesympTaram
9K3aMeHa 00y4YaroIIeMycsl BBICTABIISIETCS OLEHKA «OTIIMYHO», «XOPOILIO», «yIOBIETBOPUTEIHLHO» HIIH
«HEYJOBJIETBOPUTEIILHO».

OK3aMeH MO JUCUUILIMHE IPOBOJUTCA B COOTBETCTBHM C PACIHUCAHUEM MPOMEKYTOUHOMU
aTTeCTaluy, B KOTOPOM YKa3bIBa€TCs BPEMsl €r0 IIPOBEICHHUs, HOMEp ayJAUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclucaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEH/IaX, a TaKXkKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHMI [IsI MPOMEXKYTOUHOM arTrecTaud OOyYaroIIUXCs yCTaHABIMBACTCS
paboueil mporpaMMoil TUCHHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCcsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3apenyromero kadeapoi
Ha 3K3aMeHe MOXKET MPUCYTCTBOBATH MpernojjaBaTelb Kadeapbl, MPUBICUEHHBIN 1JI TOMOIIH B IpUEeMe
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sK3aMeHa. B ciydae oTCyTCTBHS BEAYIIETO IMPENoaaBaTelis dK3aMeH MPUHUMAETCs MpenoaaBaTeseMm,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBue Ha H3K3aMeHe IMpenojaaBateneii ¢ Apyrux kKadeap ©0e3 COOTBETCTBYIOIIETO
pactopspKEeHHs peKTopa, IPOPEKTOpa 1Mo yueOHo# padoTe win ekaHa GakyabTeTa HE TOMYyCKaeTCs.

OOyuaromiuecs MpH sIBKE Ha HK3aMeH 0053aHbl UMETh NP ce0e 3aUETHYIO KHUXKKY, KOTOPYIO OHH
HPEIbSBIAIOT 3K3aMEHATOPY.

Jnist mpoBeieHus SK3aMeHa BEIYIIHiA MTPeroaBaTellb HaKaHyHE MOTy4aeT B AeKaHaTe 3a4eTHO-
HK3aMEHAIlMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIAETCs B JIEKAHAT MOCIE OKOHYAHUS MEPOIPUITUS B
JIEHb IIPOBE/ICHUS 3K3aMEHa I YTPOM CJIEIYIOIIEro JHs.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BHUJE
TECTUPOBaHMA. DK3aMEHALIMOHHbIE OUJIETHI COCTABIIAIOTCS MO YCTAHOBJIEHHOM (hOpMe B COOTBETCTBUU
C YTBEpPKIEHHBIMH Kadenpol SK3aMEHALMOHHBIMH BONPOCAMU U YTBEPKAAIOTCA 3aBEAYIOLIIM
kadenpoii exxerogHo. B 6uiere comepKuTcs 2 TEOPETHISCKUX BOTIPOCA U 3aj1a4a.

DK3aMeHaTOpy MNPEAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OwWiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JAaBaTh JUIsl PELICHMs 3a7auyd M TPUMEPBl, HE BBIXOJAIINE 3a PAMKH
IIPOMICHHOI0 MaTepuaa 1o U3y4aeMot AUCLUIIIMHE.

3HaHUs, YMEHMSI M HAaBBIKA OOYYAIOIIMXCS ONPENENAIOTCA OLEHKAMU «OTIMYHO», «XOPOLIO»,
«yJOBIICTBOPUTEIBHO»,  «HEYIOBIECTBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIIOTCA B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00y4aroIIerocs B I€Hb 3K3aMEHa.

[Ipu mpoBeneHNH yCTHOTO 3K3aMEHa B ayAWTOPUH HE JOJDKHO HAXOAUThCS Oosee BOCBMHU
o0yJaroIuxcs Ha OAHOTO NPENnoaaBaTes.

[Ipu mpoBeneHNH yCTHOTO 3K3aMEeHa OOYYarolIUiicsi BHIOMpPAeT SK3aMEHAIlMOHHBIN OHIIEeT B
Clly4ailHOM MOPsJIKE, 3aTeM Ha3bIBaeT (GaMIIINIO, UMs, OTYECTBO U HOMEp SK3aMEHALMOHHOT 0 OuieTa.

Bo Bpemsi sk3aMeHa oOydaromrecs MOTYT IOJIb30BaTbC C pa3pelIeHUs 3K3aMeHaropa
MPOTpaMMOM  JUCIUTUIMHBI, CIPABOYHOWM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU TOCOOMSIMHU U
TEXHUYECKHMHU CPEACTBAMHU.

Bpems noaroToBku oTBeTa NpH cAaye SK3aMeHa B yCTHOM (hopMe TOJKHO COCTaBIISITh HE MEHEe
40 MuHYT (T10 ’KeJTaHNI0 00YYaIOIIErocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeta — He Oonee 15
MUHYT.

OOyuaromuuiics, HCIBITHIBAIONINH 3aTPYIHEHHS TIPU MMOATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
Ounery, UMeeT MpaBO Ha BbIOOp BTOPOro OujieTa C COOTBETCTBYIOIIMM IPOJUIEHUEM BPEMEHHU Ha
noaroToBky. [Ipy OKOHUYaTEeIHLHOM OIEHMBAHWM OTBETa OIICHKA CHIDKAeTCsl Ha OfuH Oayul. Beimaua
TpeTbero Ousiera He pa3peraeTcs.

Ecnu oOyuaromuiics sBUiICS Ha 9K3aMEH, U, B3sB OMJIET, OTKA3aJICsI OT MPOXOXKICHUS aTTECTAlluU
B CBA3M C  HEMNOATOTOBIEHHOCTBIO, TO B  BEAOMOCTM €My  BBICTABISIETCS  OLIEHKA
«HEYJIOBJICTBOPUTEIHHO.

Hapymenne AMCHUIUIMHBI, CHUCBIBAHUE, HMCIOJIB30BaHUE OOYUYaIOIIMMUCSH HEPA3pPEIIEHHBIX
MEYaTHBIX M PYKONHCHBIX MaTepHajoB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHOW KOMMYHHUKALIMOHHOMN U KOMIIBIOTEPHON TEXHUKU BO
BpeMs aTTECTAllMOHHBIX HWCHBITAaHWWA 3ampernieHo. B ciydae HapymieHus 3Toro TpeOoBaHHUs
IIpernoiaBaTelb 00s3aH yaaluTh 00y4yaroIerocs u3 ayJJUTOpUU U IPOCTaBUTh EMY B BEZIOMOCTH OLICHKY
«HEYJIOBJICTBOPUTEIHHO.

BeicTaBieHne OLEHOK, TOMYYEHHBIX IIPU MOJBEACHUU pE3yJIbTaTOB IMPOMEXKYTOYHOH
aTTeCTalllH, B 3a4€THO-IK3aMEHAI[MOHHYIO BEJOMOCTb U 3aUETHYIO KHUKKY IIPOBOJAUTCS B IPUCYTCTBUU
camoro oOyuvaromerocs. [IpernonaBarenu HecyT ePCOHATBHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTh
M TOYHOCTh BHECEHHUS 3alucel O pe3ynbTaTax IMPOMEXYTOYHOM aTTecTallil B 3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4E€THBIE KHUKKH.

HesBka Ha 5K3aMeH OTMEYAeTCs B 3a4ETHO-9K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SABHIICA».

Jnist 06y4daronuxcsi, KOTOpbIE HE CMOTJIM CJIaTh YK3aMEH B YCTAaHOBJICHHbIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET NEPUOJ JIMKBUALMHU 3a10JDKEHHOCTU. B 3TOT nmepuos npenogaBaTeny, NpUHUMABIINE
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9K3aMeH, JOJDKHBI YCTAaHOBUTh HE MeHee 2-X JIHEH, Korga oHM OyayT MPUHUMATH 3a70JKEHHOCTH.
Nudopmanus o TMKBUAANH 330JDKEHHOCTH OTMEUYAETCs B 9K3aMEHAI[IOHHOM JIHCTE.

OOyuaronMes, MOKa3aBIIUM OTJIMYHbIE W XOpOILWE 3HAHHUSA B TEUCHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYII[ETO KOHTPOJIS yCIIEBAEMOCTH, MOXKET OBITh IPOCTAaBJICHA SK3aMEHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 0e3 caauu sk3ameHa. OIeHKa BBICTABIACTCS B AK3aMEHAIIMOHHBIH JINCT WU B 3a4ETHO-
HK3aMEHAIIMOHHYIO BEOMOCTb.

WuBanuapl 1 1Mna ¢ OrpaHu4eHHBIMU BO3MOXKHOCTSIMH 3/I0pOBBS, MOTYT CIIaBaTh SK3aMEHBI B
MEKCECCHOHHBIH MEpHo]] B CPOKH, YCTAHOBJICHHBIC HHANBUIYAIbHBIM y4eOHBIM MIaHOM. VIHBanuap! u
JHMIA ¢ OrPAaHNYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI, HMEIOIINE HAPYIICHHUS OMOPHO-IBUTaTEIbHOTO
ammapara, JOINYCKAaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKAECHUU ACCHUCTEHTOB-
COIPOBOXKJAFOIITHX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM AJIi OCOOBIX CIy4aeB H3J0XKEHa B
«[TonokeHNH O TEKyIIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAllK O00YyJalOMUXCs 110
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckuii [AY

(IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 r).

OneHouHbIE CpesicTBA

Kox 1 HanmenoBanue

KUAKOro cocTosHud. [lonstue o nna3zme.
3. 3akoHbl HAealdbHBIX Ta30B. 3akoH boing-Mapuorra, Ieit-
Jroccaka, ABoraapo. MojekynsapHO-KMHETUYECKask TEOPHUsS ra3oB.

No SK3aMeH WHJUKATOpa
KOMITICTCHITUI

1 3 cemecTp NI-1omnxk-1
1. Tlpemmer u 3amaum Qu3udeckoil XUMHH. POJIb OTEUECTBEHHBIX Hcnonb3yer
YYEHBIX B Pa3BUTUU (PU3NYECKON M KOJJIOMIHOW XUMHUHU. 3HAYCHHE | OCHOBHBIC 3aKOHBI
¢u3uueckoii W  KOJIOMJHOM XMMHUHM B OMOJIOTUYECKOH U | €CTECTBEHHOHAYYHBIX
CEIbCKOXO035MCTBEHHOW HayKaX. JUCIIUILINH IS
2. ArperarHble COCTOSIHUS BEUIECTBA. XapaKTEpUCTHUKA TBEPAOrO U peLeHus

CTAaHJApPTHBIX 337124 B
00J1aCTH arpOHOMHH
C IPUMEHEHUEM

4. PeanpHble Ta3bl, UX OTIMYHE OT HJCANbHBIX. ['a30BbIe cMecH, | HMH(POPMAIIMOHHO-
3aKkoH JlanpToHa. KOMMYHUKaIlMOHHBIX
5. Ilpeamer tepmonunamuku. OCHOBHBIE TEPMOAMHAMUYECKUE TEXHOJIOTUI

MOHSTHSL: TEIJI0Ta, paboTa, Tello, CUCTeMa, cpefia, Ga3a, mapameTpsl,
npouecc. [lepBoe HaUaI0 TEPMOJMHAMUKH.

6. 3axoH I'ecca u ciencrBus, BBITEKAOIME W3 HeEro. lloHarue
SHTAJBIMUU. BpluucneHne TemioBeIX d3(PQEeKToB peakuuii 1o
TEII0TaM 00pa30BaHUS U CTOPAHUS BEILIECTB.

7. Bropoil M Tperuid 3aKOH TEPMOJMHAMUKH. OHTPOIUS.
[Torenmman ['mO66ca W HamMpaBIEHHOCTh XHMHYECKUX PEAKIIHM.
[IpumeHeHne 3aKOHOB TEPMOAMHAMUKH K )KMBBIM OPTaHU3MaM.

8. Xumunueckas kuHeTuka. CKOpPOCTh M KOHCTAHTa CKOPOCTHU
XUMHUYECKON peakiuu. VX 3aBUCUMOCTb OT pa3iM4yHBIX (PaKTOPOB.

VYpaBHenue AppenHuyca. OHeprus aktuBauuv. OnpeneneHue
SHEPTUU aKTUBAIUH.
9. MonekynapHOCT M HOPAJOK peakuuu. OIJIEMEHTapHbIE

nporecchl. KuHeTnyeckue ypaBHEHUsI PEaKIMii TIEPBOTO U BTOPOTO
MOPSIIKOB.

10. Karaim3z u ero 3HadeHue. OCHOBHbBIC TPUHIMIIBI KaTajau3a
(yyacTue Karaau3aTopa B XUMHUUYECKON pPeaKkliu, CHUKEHUE SHEPTUU
aKTHBAIlMd W W30UpaATeNbHOCTh JIeHWCTBHs). [ OMOTEHHBIM W
reTeporeHHbli  Karanu3.  DepMEHTaTUBHBIM  KaTaluu3,  €ro
0COOEHHOCTH Y 3HaY€HHE B OMOJIOTMYECKUX MPOIEcCcax.
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11. CnoxxHble peakuM, HX Pa3HOBUAHOCTH. DPOTOXMMHUYECKUE
peakuuu. CHHTE3 OpPraHMYECKOrO BEIIECTBA PACTEHUSIMH IIOJ
neiictBueM xiopoduuia. 3HaueHue poTocuHTE3A.

12. Xumnueckoe paBHOBECHE. JAnHamuyeckuit XapakTep
paBHOBeCHs. 3aKoH AeicTByromux Macc. KoHcTaHTa XMMHYECKOIO
paBHOBecHs, €€ CBA3b C TMOoTeHnuasoM [mnb6ca. CwmemnieHue
XUMHYECKOro paBHOBecHsl, puHLuI Jle-Illarense.

13. PactBopbl. CrnocoObl  BBIpOKEHHSI  COCTaBa  pPacTBOPOB.
duznyeckas 1 XUMUYECKasi TEOPUU PacTBOPOB.

14. KonuraTuBHble  CBOMCTBa  pacTBOpPOB.  3aKoHbl  Pays.
[lonmkeHne pAaBiIeHUs HACBILIEHHOIO IIapa pPacTBOPUTENS HaJ
pactBopoM. Kprockomnust. D0ymmockomnus.

15. Ocmoc. OcmoTuueckoe aaBieHHE pPa30aBICHHBIX PACTBOPOB.
3akon Bant-I'oda. buonoruveckue mpoiecchl 1 0cMOC.

16. Teopust ~ 2IEKTPOIUTHYECKOM  AuMccouanuu  AppeHuyca.
PacTBOpbI 37EKTPOIUTOB U HE-3JeKTpoauToB. Criabble U CHIIbHBIE
anektposntel. Ilponeccsl conpBaTanuu (rugparanuu). CreneHb U
KOHCTaHTa JUCCOLIMAIMU, MX 3aBHUCHUMOCTb OT KOHIEHTpaluu U
TEMIEPATYPHI.

17. Teopust cwibHBIX dnekTponuToB Jlebas wu  XroKKes.
AKTHUBHOCTB, KO3 (DUIIMEHT aKTUBHOCTH, HOHHAsI CHJIa PacTBOpA.

18. Ilpumennmocth 3akoHOB Payns m Bant-I'odhda x pactBOpam
ANIeKTPOIUTOB. VI30TOHMUECKUH KO3 (DUITHEHT.

19. Boga. MonHOE mnpou3BeACHUE BOJbI, €r0 3aBUCHUMOCTH OT
Temneparypbsl. BogopoaHslil U ruapoKCuiIbHBIN nokazarenu (pH u
pOH). KonuvectBeHHOE OIpEAeIeHHe KUCIOTHOCTH BOIHBIX
pactBopos. [lorstue pH u pK. Berancnenne pH cuibHBIX U c1aObIx
KHCJIOT, OCHOBAaHUM U TUAPOIU3YIOLIUXCS COJIEH.

20. BydepHnbie cucTteMbl, IX COCTaB U MEXaHHW3M JeicTBus. Pacuer
pH Oydepubix cucrem. bydepHas eMKkocTh, BIUSHUE Ha HeEe
paznmuuHbIX (hakTopoB. bromornueckoe 3HaueHne Oy(hepHbIX CUCTEM.
21. DnexTpuueckas NPOBOJAUMOCTb PAcCTBOPOB  AJIEKTPOJIUTOB.
[TpoBOAHMKHN TEPBOTO W BTOPOrO poja. YenbHasl 3JIeKTpHUYecKas
OPOBOJUMOCTB;  3aBHCUMOCTh  OT  pas30aBieHus. MomspHas
AJICKTPUYECKas TMPOBOAMMOCTh. 3akoH paszbaBienus OcTBanbia.
[ToaBMXHOCTP HMOHOB, CKOPOCTb HX JBMKeHUA. [IpakThueckoe
MPUMEHEHHE TPOBOAUMOCTH.

22. JIBOWHOM 3JIEKTPUYECKUM CIIOM M €ro CTPOEHHE. DIJIEKTPOJIbI
MepBoro u BTOporo poaa. CTaHAapTHBIN ANEKTPOAHBIN MOTEHIIMA.
VYpasHenue Hepucra. MHaMkaTopHbIE, CTaHAAPTHBIE U JJIEKTPOJIBI
cpaBHeHUs. [loTeHIMOMETpUYECKOE  ONpeleleHHe HOHOB B
pacTBopax.

23. lNanpBannyeckue HnemMeHTh. OOpaTuMble W HEOOpaTHUMBbIC
anemeHThl. DJIC ranbpBaHnYecKux 31eMeHTOB. KOHILIEHTpalmoHHbIE
JJIEMEHTHI.

24. TloBepxXHOCTHBIE SIBJICHUSI HA TpaHuIle pasznena ¢as. Ancopouus
u abcopbuus. [ToBepxHocTHast sHeprus. usndeckas ¥ XuMUUECKast
ancopbuums. M3orepmsl aacopOiun. Ancopouns 1 ee OMOIOTHUECKOe
3HaYEHUE.

25. AncopOuMss Ha TpaHHIE <«TBEpAOE TENo - ras». Teopuu
azicopO1uu, ypaBHeHue Jlenrmiopa nu OpeitHamxa.
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26. AncopOuusi Ha TpaHMIE «TBEpPAOE TEIO0 — PacTBOP».
MounekynsapHas u oOMeHHas ancopOuus. Monutel. [ToBepxHOCTHO-
aKTHBHBIE U TOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. [loBepxHOCTHOE
HaTsDKEHME U cMaudrBaHue. Poib agcopOuuy B IpUpoJie U TEXHUKE.
27. O0mass ~ XapakTepuCTHKa  JUCIEPCHBIX  cucreM.  Mx
KJIacCU(UKALKA U PaCIPOCTPAHEHUE B IPUPO/IE.

28. O0miasi XapakTEepHCTUKA KOJUIOMAHBIX CHUCTEM. MeTOoIbI
MOJTyYEHUS KOJUTOUTHBIX CUCTEM.

29. MunennsapHas Teopust CTpOEHUS KOJIJIOUJHONW YaCTULIBI.

30. MoJieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMIAHBIX CHCTEM.
BbpoynoBckoe aBuxkenue. OcMoTuyeckoe gapieHue. CenuMeHTaIusl.
Bsi3kocTs.

31. OuucTtka KOJUIOMJHBIX  PACTBOPOB  METOJAMHM  JUAIU3a,
yIAbTpapUIbTPALIUH, HIEKTPOIUATN3A U AIEKTPOYIbTpadUIbTPALIUN.
32. OnTuueckre CBOMCTBA KOJUIOMIHBIX cucTteM. CBeTopaccesHue.
Dddekt Tunnans. Y abTpaMUKPOCKOITUYECKHE "
He(eITOMETPUUECKUE UCCIICIOBAHMUS.

33. DNEKTPOKMHETUYECKUE SIBJICHUSI KOJUIOMAHBIX cUCTeM. [[3eTTa-
MOTEHIHAI.

34. Kunetndeckass W arperaTuBHasi YCTOMYMBOCTH KOJIJIOWIAHBIX
cucteM. Koarymsuust u QaxTopsl, ee BbI3bIBaromme. lIpaBumna
Ilyneue-I'apau. Ilopor koarynsimuu. B3anmHas Koaryisius.
CrapeHnue 307€el 1 enTu3amus. 3aluuTHOE JeHCTBUE MOJICKYJIIPHBIX
a7ICOpOUPYIOIINX CIOEB.

35. Xapakrepuctuka pacTBOpOB BMC. DneKTpuYecKue,
MOJIEKYJIIPHO-KMHETUYECKHE M OINTHYECKUE CBOICTBAa PacTBOPOB
BMC. WM3oonmekTtpuueckass  Touka. Bsskocts.  HaOyxanwe.
BricanuBanue. Koanepsauus. O6parumocts BMC.

36. O0mias  XapakTEpPUCTHKA  MHUKPOTETEPOTCHHBIX  CHCTEM.
A»3p030J11, CYCIIEH3UH, SMYJIbCUH, TICHBI.

[Ikana u KpuTEepUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MTPEICTABICHBI B TA0INIIE

Hlkana Kpurepumn oneHuBanusi

BCECTOPOHHEE, CHUCTEMaTH4YeCKoe M TIyOOKOoe 3HaHHWE MPOrPaMMHOIO
Orenka 5 Marepuaia, YCBOCHHE OCHOBHOM M  JIONMOJHUTEIBHOW JIMTEpaTypBhl,
(0TIIMYHO) PEKOMEHJIOBAaHHOM IIPOrpaMMOM  IUCLHUIUIMHBI, IPAaBWIBHOE DEILICHUE

3aa4un.

IIOJIHOC 3HaHHUC nporpaMMHOTO Marcpuajia,

YCBOCHHE  OCHOBHOM

Ouenka 4 JIUTEPATYPhI, PEKOMEHJOBAHHOM B MpOrpamMMe, HaJTuuue MajJ03HAUUTEIbHBIX

(xopor1o) OmMOOK B pEHICHUHM 3aJa4d, WM HEIOCTaTOYHO IIOJIHOE PACKPBITUE
coJiep>KaHue BOIPOca.

OHGHKa3 3HAHUC OCHOBHOT'O IMPOrpaMMHOIo0 Marcpuajia B MHUHHUMaJIbHOM OG’bGMG,
MOTPEIIHOCTH HEMPUHIUIINAIBLHOTO XapakTepa B OTBETE Ha 3K3aMEHE U B

(YIOBIIETBOPUTEIBHHO)

PCHOICHUHU 3aJa4HU.

Onenka 2 npoGesnbl B 3HAHHUAX  OCHOBHOTO  NPOTPaMMHOrO  Marepuana,

(HEYAOBIETBOPUTENBHO)

NMPUHIOHUITWAJIBHBIC OIIINOKHU IIpU OTBCTC HA BOMMPOCHI U B PCHICHUH 3aJ1da4H.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHUe
TUIS
BHECEHUS
H3MCHEHUH

Ioamuce

Pacmmdposka
HOJIUCH

Jara
BHECCHHS
U3MCHCHUA
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