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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUININHE, COOTHECEHHbIE ¢ 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 nabopaTopHOM 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 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
HTroro 144
3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam
B TOM YHCJIE a
Ne Bceero KOHTaKTHas paboTa g
TeMLL HaumeHnoBanwue pa3zzena u TeMbl qAcOR 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 «
TEPMOXUMHUS
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 Komnonaneie cucTeMbl 1 METO/TBI 14 1 ’ B 11 «
noJTy4eHus THO(POOHBIX KOJIJIOUIOB
73 Y CTOWYUBOCTD U KOATYJISIIIHS 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 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. [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,
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 MexaHus3M jeiictBusa. Pacuer pH Oydepubix cucrem. bydepnas
€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,
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
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.
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 mosyueHuss JMOGOOHBIX KOJJIOWJOB C IOMOIIBIO KOHACHCALMH, 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 Koaryadamuu snekTponuTamMu. KuHernka 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. Conep:xaHue JeKI Uit

No KomuuaectBo
Conaeprxanue JEeKIUu
JEKIUU 4acoB

XumMu4yeckas TepMOAMHAMHUKA M TEPMOXUMMUA. Knaccuueckas wu

2
cTaTucTUyeckas TepMoanHaMmuka. CucteMa M BHEIIHAS cpefa. DHEPrHusl.

7



PaGora u Temiora kak cmocoObl nepenadn dSHepruu. OYyHKIUS COCTOSHHUS.
[Tapamerpsr coctrosiHusi. Peaknum  oOpazoBanus. TermoBod 3¢ dekt
XUMHUYECKOHN peaklMy. DHTaNbIMs. 3aKOoH ['ecca u ciencTBUs U3 HEro.
XuMuYecKkass KMHEeTHKA W Karajau3. CKOpOCTh XUMHYECKHX PEaKIU.
Cpenusis 1 MrHOBEHHasi CKOpPOCTb XHMMHuYecKod peakuuu. Koncranta
CKOPOCTH XMMHYECKOW peakuuu. BiMsHME KOHUEHTpaluu Ha CKOPOCTh
peakuuii. OmnpeneneHne KOHCTAaHT CKOpOCTeW peakuui. BrausHue
TeMIepaTypbl Ha CKOPOCTh PEAKIHUH. YpaBHEHHE AppeHuyca. DHeprus
aktuBanuu. Karanm3 W ero 3Ha4eHHWE B COBPEMEHHOM XMMHYECKOM
TEXHOJIOTH " OMOIOTMYECKHUX npoleccax. Knaccudukanus
KaTaTUTHYeCKUX TporieccoB. DepMEeHTAaTUBHBIN KaTaan3, ero 0COOEHHOCTH
U 3HaYeHHe B OMOJOTMYECKHX Tpoleccax. XHUMHUYECKOE paBHOBECHE.
PaBHOBecHOE cocTosinue. IcTUHHOE, YCTOMYMBOE, XUMUYECKOE PABHOBECUE
W U3MEHEHHE TepMOoAMHAMUYecKuX (yHKumi. JluHaMuueckwii xapaktep
paBHOBecHs. BiusHue BHEIIHMX YCIIOBUM HAa paBHOBECHE, NMpUHLMI Jle-
[ITaTenbe. 3aKOH NEHCTBYIOIIKUX MaccC.

PacTBOpBI 2JIEKTPOJTUTOB M HEIJIEKTPOJIUTOB. PazbaBlieHHBIE pACTBOPHI.
KomnmuraruBuele  cBoicTBa  pacTBOpoB.  [loHmkeHwe — maBieHUs
HACBIIIEHHOTO TMapa pacTBOPUTENS HAJ pacTBOpoM. Temrmeparypa
3aMep3aHus pa3daBiIeHHBIX pacTBOpoB. Kpwockomms. 3akonbsl Pays.
Temmepatypa kumneHusi pa30aBICHHBIX PACTBOPOB. DOYILTHOCKOIIHS.
Ocmoc. OcMoTrYecKoe JaBiieHne pa30aBICHHBIX PacCTBOPOB. 3akOoH BaHT
l'odda. buonormdeckne mpormecchl U OCMOC. BO3HUKHOBEHHE MOHOB B
pactBopax. IIpomeccel compBatanuu (ruaparanuu). Pa3zputue Teopun
CWJIBHBIX DJJIEKTPONUTOB B pabortax Jlebas u Xrokkens. AKTHUBHOCTb,
KO3 (ULUEHT aKTUBHOCTH, HWOHHAas CHJIa pacTBopa. OJEKTpHuYecKas
MIPOBOJIUMOCTb PACTBOPOB 3JIEKTPOJUTOB. [IpOBOIHUKY MEPBOTO U BTOPOTO
pona. [IpuMeHeHune 3akoHa IeHCTBYIOMIMX MaccC, K CJIa0bIM 3JIEKTPOJIUTAM.

DJIEKTPOXMMHYeCKHe mpouecchl. /[BOMHON 3JE€KTPUYECKUM CIOW U €ro
crpoeHue. ['anpBaHMueckue 3meMeHTH. OOpaTuMble U HeoOpaTUMbIE
aneMeHThl. YpaBHeHue HepHcra. Onexrtpoasblie noreHuuansl u I/C
rajbBaHUYECKUX HJIEMEHTOB. HopmanbHbI (CTaHAAPTHBIN) MOTEHIHAI.
BonopoaHselil 31eKTpos. DIEeKTpobl UHIUKATOPHBIE (M3MEPUTENBHbBIE) U
BCIIOMOTAaTeNIbHbIE (CpaBHEHUS). I3MepeHre 3eKTPOABUKYIIUX CHII.
IloBepxHocTHBIEe  siBJeHHsA. Aacopoums. V3otepmbl  ajcopOuum.
dusnyeckas U XUMUYecKas agcopOumsa. AncopOIys Ha IpaHHLE TBEPIOE
Teno — ra3. Teopust amcopOuum, ypaBHeHue Jlenrmiopa u PpeitHuxa.
AncopOuust Ha rpaHMLE TBEPJOE TEJIO — PACTBOP.

Konsonanbie cucreMbl 1 MeTOABI MOJTy4eHHUs JTHOPOOHBIX KOIJIOUAOB.
OOmiasi XxapakTepuCTUKAa KOJUIOMAHBIX CHCTeM. MeToapl MoyuyeHus
TM0(OOHBIX KOJUIOMJOB C TIOMOIIbIO KOHJAEHCALMH, MEXaHHYECKOTO
pa3apobiieHus, HNEKTPUIECKOT0 pacblICHUS, YIAbTPa3ByKa U NENTHU3AIUH.
MonekynsipHO-KUHETUUECKNE, ONTHYECKHE M DJJIEKTPUUECKHE CBOWCTBA
muodoOHBIX  KommounoB. bpoyHoBckoe aBmkeHue. OcMoTHYECKOE
nasinenue. Cequmentanus. Baskocts. CBeTopaccesiHue.

YCcTouMBOCTb M KoAryasnus JuoGoOoHbIX KoJL1ona0B. Kunetnueckas u
arperatuBHasg ycroilunBocTb. Koarymsauusa. JlelicTBue 3JIE€KTPOJIUTOB.
[IpaBuno Mlynsua — apan. CoBMeCTHOE IEHCTBUE BJEKTPOJIUTOB IMPHU
koarymsinuu. Koarymsiuuss u  a3erta-noteHuuan. Teopus Koaryssiuu
anekTpoauTtaMu. KnHeTnka Koaryssinui.

Hrtoro




4.3. Copepxanue J1a00paATOPHBIX 3aHATHI

Ne . Konunuectso
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN
n/m 4acoB

1 Xumnueckass KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKHU >
XUMHUYECKON PEAKLIUH.

[Tonyuenune 6ydepHBIX paCTBOPOB M U3YYCHHE X CBOWCTB.

2. | DnexkTpoxumuyeckue npoueccbl. KOHIyKTOMETpUUECKOEe U3yUyeHUE CBONCTB 2
pacTBopa cy1aboro MEKTPOJINUTA.

3. | Komnonassle pactBopsl. [losiydeHne u cBOWCTBA KOJUIOMIHBIX PACTBOPOB. 2

4 Bricokomonekymnsipabie coequHeHus. M3yueHne CBOMCTB pacCTBOPOB ’
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH.

HTtoro 8
4.4. ConepxxaHue NpaKTHYECKUX 3aHATHI
[TpakTHueckue 3aHATHS HE PEyCMOTPEHBI Y4EOHBIM TLIaHOM.
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUYaOIIUXCS
4.5.1. Bunsl caMoCTOATENbHOM paboThl 00yJaronuxcs
Bunpl camocTosTensHON paboThl 00yJatomuXxcs KonnuecTtBO yacoB
[TonroroBka K 71a00paTOPHBIM 3aHATHUSM H K 3alIUTE Ja00OPATOPHBIX paboT 9
CaMOCTOSITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 100
IToaroroBka K IpOMEKYTOYHOM aTTECTaluU 10
HTroro 119
4.5.2. Coneprxanre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS
Ne KonunuectBo
HaumeHnoBanue TeM 1 BOIPOCOB
n/n 4acoB
Benenne. Bo3HukHOBeHHE (U3NYECKOH U KOJUIOMJHOM XHMHUHU Kak
CaMOCTOSATENbHBIX TUCHUTIINH. [IpenMeT ¢pu3ndeckoi U KOJUTOMTHOW XUMHUH.

1 3HaueHue QUINYECKOM M KOJUIOMAHOW XHUMHUU B OHOJIOTHYECKOW U 10
CEIbCKOXO35MCTBEHHOW Haykax. M.B. JIOMOHOCOB — OCHOBOMOJIOKHHUK
¢uznveckoil xumMuu. Poib 0Te4eCTBEHHBIX YUCHBIX B Pa3BUTUHU (PU3NYECKOM
U KOJUIOUJTHOU XUMHUM.

’ ArperaTHble cocTOsiHUS BemlecTBa. KuHernueckas teopus ra3oB. PeanbHble 10
raspl.

Xumuyeckass ~ TepMOJAMHAMHKAa W TepMoxumusa. Bropoe  Havaiio

3 | repmoauHamMuku. Tperbe Hauano TepMoauHamMukH. CBOOOIHAST SHEPTHUS U 10
HaIlpaBJICHUE XUMUYECKUX PEAKIUH.

XuMuueckass KUMHETHMKAa W Karam3. @DOTOXMMHYECKHE  PEAKLIHH.
@OTOXUMUYECKHE, TEMHOBBIE U PaJUALNOHHO-XMMHUYECKHE PEaKIHH.

4 CkopocTb (oToOXUMHUECKUX peakiuii. CHHTE3 OpraHHYecKOro BeIIeCTBa 10
pacTeHUSIMH TIOJ JEHCTBUEM XJIOpo(uIlIa Kak ceHCHOUIu3aTopa. 3HaueHHe
¢orocunTeza. KoHCTaHTa XUMHUECKOTO paBHOBECHS U CBA3b €€ C
M3MEHEHHEM CBOOOIHON SHEPIHH.




PacTBOpBI 37EKTPOIUTOB U HEINEKTPOJUTOB. Pa3BUTHE MOHATHUS KUCIOTHI U
ocHoBaHus. Teopust bpeHcTena, KUCIOTHO-OCHOBHBIE Maphl. Cuiia KUCIOT U
ocHOBaHul. KoinnmdecTBEHHOE  ONpeNeNeHHE  KHCIOTHOCTH  BOJHBIX
pactBopoB. [lonarue pH u pK. Pacuer pH kuCIBIX U IETOYHBIX paCTBOPOB.
Bydepnsbie cuctemsl, MX cocTaB 1 MexaHu3M JeiictBusi. Pacuer pH OydepHbix
5 | cuctem. bydepHas eMKOCTh, BIUSHHUE HA HEE Pa3IMYHBIX (PaKkTOpoB. 3aKOH 10
pazbasnenuss OctBanbaa. [TonBuxHOCTH MOHOB. OmpeneneHue CTENeHu U
KOHCTaHTBl JMCCOLMALIMU CJIa0BIX 3JEKTPOIUTOB. KoHIykTOMETpHueckoe
TuTpoBaHue. IIpuMeHeHne 31eKTpu4ecKoi MPOBOJUMOCTH I ONIPEAEICHUS
BJIQXKHOCTH  CEJIbCKOXO3SICTBEHHBIX MPOAYKTOB, JIUHAMHKH COJIEBOTO
pexuMa MOYB.
DrexkTpoxuMHuuecKue npouecchl. [loTeHImomeTpruueckoe onpeaeacHue HOHOB
B pactBopax. [uddy3noHHBIE MOTEHIMANbL. MeETOonbl  YCTpaHEHUs
TP Py3MOHHBIX MOTEHINAJIOB. OKHCIUTENbHO-BOCCTAHOBUTEIBHbIE
ANEKTPOobI U enH. OKUCIUTETbHO-BOCCTAHOBUTEIBHBINA MOTEHIIUAN TIOYB; €T0
m3mepenue. [loreHumomerpuueckuii meton onpeneneHus pH. CTeKISHHBINA
ANIEKTPOJ ¢ BojopoaHoN dyHKimel. [loTeHImoMeTpuueckoe THTPOBaHHE.
[loBepxHocTHbIe — siBneHUS. OpueHTauus AUQUIBHBIX  MOJIEKYJT Ha
MOBEPXHOCTU ajicopbenTa. AncopOuust snekTponautoB. [IpaBuna dasHca —
[TeckoBa. ObmeHHast ancopOuus. YpaBHenne Hukonbckoro. AncopOrus Ha
IpaHule pa3ziena pacTBOp — ras. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-
HeakTHBHbIE BemniecTBa. OpuEHTAIMs MOJIEKY]T B IOBEPXHOCTHOM CJIOE.
YpaBuenue ['n66ca.
Komnonaneie cucteMbl U METOABI TMOMYYeHHsS] JUO(POOHBIX KOJUIOUIOB.
OuncTKa KOJJIOMIHBIX PACTBOPOB METOJAMU JHANIN3a, YIbTpadUIbTpalny,
AIEKTpOUANIN3a W dJeKTpoyiabTpaduiabTpanuu. Iddexkt Tungans wu
ypaBHeHue Panes.
YeroiunBOCTh M KoAryssius JuohoOHBIX KoutouaoB. CtapeHue 30Jei u
nenTu3anus. 3aluTHOE ISHCTBHE MOJICKYIISIPHBIX aICOPOMPYIOLINX CIIOEB.
MuxkporeteporeHHsie cuctembl. CycneH3uu. IMynbcuu. O0patuMocTs (Bas.
OMyunbratopsl. Ilensl. A3po3onu. 3apsia yaCTHIIBL.
PacTBOpBI BEICOKOMOJIEKYISIPHBIX coearHenuid (pactBopbl BMC).
MemOpanHoe paBHOBecHe. BsizkocTs. OCMOTHYECKOE JaBIICHUE.
CeetopaccesiHue 1 noryionieHue ceera. Habyxanue u pacrsopenne BMC.
Crenenp HaOyxaHUs U CKOPOCTh HaOyxaHus. PakTopsl HaOyxaHus. [ enn.
11 | Crynuu. Ionykonnounasl. PacTBOpEI BBICOKOMOJEKYISPHBIX COEAMHEHUMN 12
(pactBopsl BMC). O0mue xapaktepucTuku pactBopoB BMC.
ComnocraBnenue mro(GoOHBIX KOJIIOUI0B U, pacTBopoB BMC.
DNEKTPUUECKHE, MOJIEKYJIIPHO-KMHETUYECKUE U ONITUYECKHE CBOMCTBA
pactBopoB BMC. M30351ekTpryeckast Touka.

Hroro 119

10

12

11

12

10 12

S. YueOHO-MeTOoAHYeCKOe o0ecnedeHne CaMOCTOATEIbHO padoThl 00y4aOIIMXCS 10
JTUCIHUILINHE

YuebHO-MeToan4eckue pazpadbotku umerorcst B Hayunoit 6ubnamoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

1. Xumus ¢usnyeckas W KOJIOWAHAA [DIEKTPOHHBIN pecypc]: METOA. PEeKOMEHAALUU K
CaMOCTOSITENIbHOM paboTe Mo AUCUMILIUHE [11s1 0aKkaiaBpoB, 00y4JaIOLIUXCS 10 HAPABICHUSIM:
35.03.03 Arpoxumus u arpomnousoBeaenue, 35.03.04 Arponomus, 35.03.05 CamoBojctso,
35.03.07 TexHosoTHsI MPOM3BOJCTBA M TMEPEPaAOOTKH CEIbCKOXO3IMCTBEHHON MpOayKIuu] /
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OxHo-Ypanbckuii 'AY, Macturyt arposkosnoruy; coct. A. A. Kanranos. - Muacckoe: FOxHo-
VYpansckuii ['AY, 2016. - 28 c.: ni., Ta6:1. - bubmmorp.: ¢. 28 (10 Ha3B.). - JlocTyn U3 JIOKaTbHON
cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [doctynm wu3 ceru WuTepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. duznueckas U KOJUIOUJHAS XUMUS [ DJIEKTPOHHBIA pecypc] : METOA. YKa3aHHs K BBITOJHEHUIO
KOHTPOJILHON Pa0OTHI [T CTYACHTOB 3a04HON (popMbl 00ydeHus [mo Hanpasienusm: 35.03.03
Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 Camosoacto, 35.03.07
TexHosorns Npou3BOACTBA CENbCKOXO3siicTBEHHON nponykuuu] / HOxxHo-Ypanbckuit ['AY,
WuctutyT arposkosnoruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2017.
- 36 c. : Tabn. - C mpun. - bubmmorp.: ¢. 5-6 (13 Ha3B.). - JlocTynn U3 JIOKAJIBHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf -  Hoctym wu3 cetu  UHrepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6. ®oH/1 OLICHOYHBIX CPEICTB 1JIsl MPOBEACHHUS MIPOMEKYTOYHOM aTTecTaluy 00y4aoImMXcs 1o
AUCHMILIAHE

Jln1sl yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatomuxcsi TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB ISl TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOBEICHMS
MIPOMEKYTOUHOM aTTeCTaIli 00yUYaroMUXCsl 10 JUcUUIUTMHE. DOHJ OIICHOUHBIX CPE/ICTB MPEACTABICH
B [Ipunoxxenun.

7. OcHOBHAs M JONOJTHUTEJIbHASI y4eOHasi IUTePaTypa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHoBHasl U AONOJHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubmuoreke U
3IEKTPOHHOU HH(pOopManmoHHo-o0pa3oBatenbHOM cpenae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHasi JInTEpaTypa

1. Hurmarymnun, H.I'. ®uznyeckas m koyowaHas XuMHS [DJIEKTPOHHBIA pecypce] : ydeOHOe
nocobue. — DnektpoH. mgaH. — CII6. : Jlaws, 2015. 276 c¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?7pll_id=67473

2. BactokoBa, A.H. TunoBsie pacueTsl o GU3NYECKON U KOJUTOUTHON XUMUU [ DIIEKTPOHHEIN pecypc]
: yueObHoe mocobue / A.H. Bactokona, O.I1. 3agaunna, H.B. Haconona [u ap.].— DnekTpoH. gaH. —
CIIo. : Jlaub, 2014. - 140 c. - Pexum JocTyna:
http://e.lanbook.com/books/element.php?pll id=45679

JlonoJHUTeIbHAA JINTEPAaTypa

1. Mapunkuna, I'. A. ®usnyeckas u KojutouaHas XuMus : yaeonoe nmocooue / I'. A. Mapunkuna, H.
I1. [onskosa, FO. U. KoBans. — HoBocubupck : HT'AY, 2009. — 151 ¢. — TekcT : 2neKTpoHHbIi //
Jlanb : anexTponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/4568

2. Kpyrusakos, II.M. ®usndeckas u komwtonaHas xumus. Ilpaktukym [DnekTpoHHBIN pecype] :
yaebnoe mocooue / I[1.M. Kpyrmsikos, A.B. Hymraera, H.I'. Bunkosa [u ap.]. — DnekTpoH. gaH. —
CIIG.: JIanb, 2013. 208 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=5246

3. Tep3usn, T.B. ®dusuyeckas u koowaHas xumus : ydeOHoe mocodome / T.B. Tep3usH. —
ExatepunOypr : UznatensctBo Ypansckoro ynusepcutera, 2012. — 108 c. — Pexxum gocrtyna: mo
noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=239715

4. Xumus. M30pannbie pazgensl oOmied (u3nyeckod M KOJUIOMIHOW XMMHHU: ydyeOHOe mmocobue
[Onexrponnsiii pecypc] / O.B. Augpromkosa, T.U. Boctpukosa, A.B. llIBsipeBa, E.}YO. [Tonosa. —
HoBocubupck: HITY, 2011. - 160 c. —Pexxum
nocryma:http://biblioclub.ru/index.php?page=book &id=228572.

5. Kykymkuna, WM. Komnmougnas xumus [DnekTpoHHBIH pecypc]: yueOHoe mocobue /
N.MN. Kykymkuna, A.JO. MutpodanoB. - KemepoBo : KemepoBckuii ToCynapCTBEHHBIN
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N =

YHUBEPCUTET, 2010. 216 c. - Pexxum
nocryma: http://biblioclub.ru/index.php?page=book&id=232755.

. Pecypchbl uH(pOpMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», He00X0AUMbIe IS

OCBOCHMA NTUCHHUIIJIMHBI

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

VYyebHo-MeToanUecKue pa3paboTku umerorcs B Hayunoit  Oubiamorexe u AIIEKTPOHHOU

nHpopManoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii AY:

1.

dusznyeckas U KOJUIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc] : METOH. yKa3aHHUsS K BBIIOJIHEHHUIO
nabopaToOpHBIX paboT [ OakamaBpoB, oOydaromuxcs mo 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, HuHCcTHTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxuno-Ypansckuit ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmmorp.: c. 83 (10 Ha3B.). - JlocTym wu3 JIOKaabHOH CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

Xumus Gusndeckast ¥ KoutouHas [ DIeKTPpOHHBIH pecypc] : METO/. yKa3aHus 10 PELICHUIO0 3aa4
[m1s GakanmaBpoB, oOyqaronuxcs mo HanmpasiaeHusM: 35.03.03 "Arpoxumus u arporoYBoBeACHUE ",
35.03.04 "Arponomus", 35.03.05 "CamoBonctBo", 35.03.07 "Texnonorus mnpoU3BOJACTBA
cenbckoxo3siicTBeHHOM npoaykuuu'"] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KojI0TuH ; COCT.
A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY, 2016. - 28 c. - [locTyn 3 J0KaJbHOM ceTH:

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

CaMOCTOSITENIbHON paboTe MO IUCHMILIMHE [/U11 O6akagaBpoB, 00yYarOMIUXCS MO HANPaBICHHUIM:
35.03.03 "Arpoxumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CamoBoactBo”,
35.03.07 "TexHonorust MpoU3BOJICTBA CENbCKOXO03siicTBEHHON npoaykuuu'"] / KOxxHo-Y panbckuii
I'AY, Uucturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-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  wu3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

dusunyeckas U KOJUIOUHAA XUMUS [ DNEKTPOHHBIN pecypc] : METo. YKa3aHus MO UCIOJIb30BAHUIO
n1a00opaTOpHOTO OO0OPYAOBAaHUS [AJs1 CTYIEHTOB arpOHOMHYECKOro (axyiabTeTa HarpaBICHUI:
35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - TexHonorusi NpPOU3BOJACTBA CEIBCKOX03MCTBEHHON npoaykuuu] / KOxxHo-Ypanbckuii
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 - Hoctyn  u3 cetu  UutepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf

dusnyeckas U KOJJIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc| : METOJ. yKa3aHHs K BBINOJHEHUIO
KOHTPOJILHOM paboTHI U CTYACHTOB 3a04HOM (opMmbl 00ydeHus [rmo HampasieHusm: 35.03.03
Arpoxumuss u arpomnouBoBeneHue, 35.03.04 Arponomus, 35.03.05 Camomoacto, 35.03.07
TexHosnorus npoM3BOACTBA CENbCKOXO03AlCcTBeHHOM mponykuuu] / IFOxHo-Ypansckuii T'AY,
HNuctutyT arposkosioruw ; coct. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit [AY, 2017. - 36
c. : tabn. - C mpun. - bubmmorp.: c. 5-6 (13 Ha3p.). - JlocTyn ©3 JIOKadbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn  u3 cetu  UutepHer:
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http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

10. UndopmaunoHHbIe TEXHOJIOTHH, HCNIOJIb3yeMble P 0CYLeCTBIEHUN00Pa30BaTeIbHOI0

npoiecca no JMCUMILVINHE, BKJIKYAs epeYyeHb MPOrpaMMHOro odecrne4eHnsiu
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
KoncynpranTlintoc (cipaBo4HbI€ IIPaBOBBIE CUCTEMBI) WWW.consultant.ru;
TexoskcnepT (nH(MDOpMamoHHO-cipaBouHas cuctema 'OCToB) www.cntd.ru.

[IporpammHuoe obecrieueHue:

AntuBupyc Kaspersky Endpoint Security nns Owusneca, JlunieHsmonsslli moroBop No
20363/166/44 ot 21.05.19;

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

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JINIieH3MOHHBINH JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInIieH3MOHHBINH JOTOBOP
Ne 008/411/44 ot 25.12.2018;

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

11. MaTepuajbHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIECTBJIEHHsI 00Pa30BaTeIbLHOT0

nmpoumecca nmo 1TMCuMIJInHe

Y4yeOHble ayquTOPUU [UJISI NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,

OCHAIIICHHbIC oﬁopyszaHneM H TEXHUICCKHMHU CPEICTBAMHA oﬁyqum{

1.

2.

AR SRR

JlaGopaTtopust xumuu Ne 314, ocHameHHass 00OpYIOBaHHEM JIJIsi TTPOBEICHHS J1aOOPaTOPHBIX
3aHITHIH.

YueOHast aynuTOpus I MPOBEACHUS 3aHATHH JeKimoHHOro Trna Ne 217, 202, ocHaleHHbIE
MYJIbTUMEAUHHBIM 000pYIOBAaHUEM: KOMITBIOTED, BUACOIPOEKTOP.

ITomemeHus 1J1s1 CAMOCTOATEIBHOM PadoThI 00y4ar0IMXCS

. I[Momemmenue myist camocTosiTeIbHON paboThl Ne 308, Maibiit unTanbHbIN 31 Onommoreku Nel 11a,

OCHAILEHHBIE KOMITBIOTEPHON TEXHUKOMN C IOAKIIFOUEHUEM K CceTU «IHTepHET».

IlepeyeHb 000py1I0BaAHNS U TEXHHYECKUX CPEACTB 00y4eHU s

®dorokonopumerp KOK-3.

HNonomep MN-130.

Kongykromerp KCJI-101.

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

Tepmocrtar TC-1/20 cyXOBO3yIIHBIN.
DJIeKTpUYecKas IInTKa.

bans naboparopnas [13-4300.
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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 n ux MHIUKATOPHI, ((OpMUPYEMBIE B IPOLIECCE OCBOCHHSI TUCIIUILIIHHBI
ITokasarenn, KpuTepuM W  LIKaJa  OLEHMBAHUSA  MHJIUKATOPOB  JIOCTHXKECHHS
c(OPMHUPOBAHHOCTU KOMITETCHIINN

THUMOBBIE KOHTPOJIBHBIE 33aHUS U (WJIM) MHBIE MaTepUaibl, HEOOXOAUMBIE JUISl OLIEHKU
3HAaHWW, YMEHMH, HaBBIKOB M (WIM) ONbITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX
Cc()OPMHUPOBAHHOCTb KOMIIETCHIIMI B IPOLIECCE OCBOEHUS TUCIIUITIIMHbI

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

4.1.3. KontponsHas pabora

4.2. [Ipouenypsl ¥ OLIEHOYHBIE CPEACTBA [IJIs POBEACHUS MPOMEKYTOUHOM
aTTeCTalluH
4.2.1. 3auer

4.2.2. DOxk3aMeH
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17
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19
19
19
20
21

22
22
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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 MPOUCXOAIMIUX B | X TEXHOJOTUH—
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

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

1. ®usnueckas 1 KOJUIOUHASI XUMHUS [ DIEKTPOHHBIN pecypc] : METOJI. yKa3aHUs K BBIIOJIHEHHIO

nabopaTOpHBIX paboT [ms OakamaBpoB, oOydarommxcss mo HampabieHusm: 35.03.03
"Arpoxumusa u arpomnousosenenue”, 35.03.04 "Arponomus”, 35.03.05 "CapmoBoactBo",
35.03.07 "TexHomnorusi MPOW3BOJACTBA CEILCKOXO3scTBeHHOW mpoaykiuu'] / HOxHO-
VYpansckuii 'AY, Uuctutyt arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-
Ypansckuii 'AY, 2016. - 85 c. : wi., Tabm. - C npui. - bubmmorp.: ¢. 83 (10 Hass.). - Jloctyn
u3 JIoKanpHOUM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - loctyn u3 cetu
Wutepuert: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

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

3. Xumus ¢usznueckas W KOJUIOMAHAS [DIEKTPOHHBIM pecypc]

4. ®Ouznyeckass W KOJUIOMAHAs XUMHUS [DJIEKTPOHHBIM pecypc]

3amau [ms OakanmaBpoB, oOydaromuxcst 1o HampabieHusMm: 35.03.03 "Arpoxumus u
arponouBoBenenue”, 35.03.04 "Arponomusa", 35.03.05 "CapmosoactBo", 35.03.07
"TexHOoJorusl MPOU3BOJCTBA CEIbCKOXO03AMCTBeHHOW mpoaykuuu'] / FOxHO-Ypanbckuit
I'AY, Uuctutyt arposkosoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypanbckuit
T'AY, 2016. - 28 c. - Hocrtyn 3 JIOKAJIbHOU CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Joctyn wu3 ceru HHTepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

METOJI. PEKOMEHJAIUU K
CaMOCTOSITENIbHOW paboTe Mo JaucHUIUIMHE [ans  OakanaBpoB, OOyYaroIIUXCS IO
HanpaBieHusm: 35.03.03 "Arpoxumus u arporouBoBeaeHue", 35.03.04 "Arponomus’,
35.03.05 "CanmooactBo", 35.03.07 "TexHonorus MpPOU3BOJICTBA CEIbCKOXO3SICTBEHHOMN
npoaykuuu'] / KOxuo-Ypanbckuit 'AY, MacTUTYT arposkosioruu ; cocT. A. A. Kanranos. -
Muacckoe: FOxno-Ypanbckuit [AY, 2016. - 28 c. : un., Tabmn. - bubmuorp.: c. 28 (10 Ha3B.).
- Hoctym u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - JlocTym
n3 cetu UntepHert: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

METOJI. yKa3aHWs IO
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UCIOJIb30BAHUIO JIA0OPATOPHOTO OOOpPYMOBAaHUS [[JI1 CTYACHTOB arpOHOMHYECKOTO
¢dakynprera HampasneHuit: 35.03.03 - Arpoxumus u arpomouBoBenenue, 35.03.04 -
Arponomusi, 35.03.05 - CagoBoxactBo, 35.03.07 - TexHosioruss MNPOU3BOJCTBA
cenbCcKoxo3srcTBeHHOM nponykiuu] / KOxuo-Ypanbckuit 'AY, UHCTUTYT arposkosioruu ;
coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2016. - 18 c. : wn., Tabmd. -
bubmuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJTBHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Jloctym wu3 cetu HMuTepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf

5. ®dusnyeckas ¥ KOJUIOUHAS XUMUS [ DIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBITIOJTHEHHUIO

KOHTPOJIbHOM palOoThl Al CTYACHTOB 3a04HOW (POpMbI OOydeHMs [[1O HampaBJICHUSIM:
35.03.03 Arpoxumust u arpornouBoBeaenue, 35.03.04 Arponomusi, 35.03.05 CamoBozacTso,
35.03.07 TexHomoruss NpPOU3BOJACTBA CEIBCKOXO3SMCTBEHHOM mnpoaykuuu] / HOxHO-
Vpansckuii 'AY, UuctutyT arposkonoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-
VYpansckuii 'AY, 2017. - 36 c. : Tabun. - C npui. - bubmuorp.: ¢. 5-6 (13 Hass.). - Joctyn u3
JoKanpHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Jloctyn u3 cetu
Nutepner: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

4. MeToauyeckne MaTepuaJIbl, ONpee/siioiiue Npoueaypbl OlleHUBAHUS 3HAHMI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSTEJIbHOCTH, XaPAKTEPU3YOIIUX C(POPMHUPOBAHHOCTH KOMIIETEHIIUIT

B

JAHHOM paslieJie METOAUYECKHE MaTepuajbl, ONPEICISIIONINE MPOIEAYPhl OLICHUBAHUS

3HaHU#, yMEHHWIl, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
TUCHUIUIMHE «XUMHS (QU3ndeckas U KOJUIOMJHAS», NPUBEIEHbl MPUMEHUTEIBHO K KaxJAOMy U3
UCIIOJB3YEMBIX BHAOB TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTecTaluu
oOy4Jaronmxcs.

4.

1. OI[BHO‘IHLIB CpeacTBa AJd NPOBEACHUA TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

4.1.1. OnieHuBaHue OTYETA IO JTAOOPATOPHOI padoTe

Otuer o 1abopaTopHON PabOTE UCIIOIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00 YJArOIIHMMCS

OCHOBHOH

npodeccuoHanbHOM 00pa30BaTeIbHON MPOrpaMMBbl MO OTAEIbHBIM Te€MaM JUCLMIUIUHBL.

Coneprxanue u Gpopma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopupiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH oOTdera (TadI.)
JOBOJIATCS J10 CBEJCHUS 00yYaIOIINUXCsl B HAUasle 3aHsATHI.

O1LleHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
Ne . AHIUKATOpa
Otuer o maboparopHoit padore (mpumep)
KOMITETEHIINHU
1 1. 3HayeHus KOHCTAHT CKOPOCTEN UCCIECIOBAHHON PEAKIINU TIPU N-1omxk-1
JIBYX TeMIIepaTypax. Hcnons3yer
2. 3HaueHus Nepruoa0B MOIYIPEBPALIECHUS BEIIECTBA MTPU ABYX OCHOBHBIE  3aKOHBI
TeMIEpaTypax. €CTECTBEHHOHAYUYHBIX
3. BenmnunHy 3HEpruy akTUBALUU PEAKIIUH. JUCLATIIINH JUTS
4. llomunHseTcs U naHHas peakuus npasuiy Baut-I'opda peleHus
(ompenenuTh TeMnepaTypHbId Ko3PPUIIMEHT peakuu y)? CTaHJIAPTHBIX 3a]a4 B
5. BeIpakeHne 3akoHa AEUCTBYIOLUIMX MAacC ISl JaHHOM peaklitu. 00J1aCTH arPOHOMMUH C
MIPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

Otuer OLCHUBACTCA II0 YCMOTPCHHIO IIpe€rioaaBaTCIsd OI.[CHKOI71 «OTIAYHO», «XOpOoHmIo»,
«yHOBJICTBOPUTCIIBHO>», «HCYAOBJIICTBOPUTCIBHO» HJINU OHGHKOﬁ «3aQUYTCHO», «HC 3a4YTCHO». OI_IGHKa

«3a4YTCHO»

CTaBUTCS OOydJarmmMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
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YCTaHOBJICHHBIM ISl TOJIOXKHTEIBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «YyIOBICTBOPUTEIHLHO»).
OreHka 00BABIIACTCS 00YJaIOMEMYCsl HEITOCPEICTBEHHO MOCTIE CIavu OTYETa.

(HEYIOBIETBOPUTENBHO)

IIkana Kpurepun oueHnBanns
- U3JI0’)KEHHUE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;
Ouerka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXICHHUS TPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(OTIIMYHO)
- YMEHHUE ONUCHIBATh (PU3UKO-XUMHUYECKUE 3aKOHBI, SIBJICHUS U TIPOIIECCHI;
- YMEHHUE NMPOBOJAUTH U OLIEHUBATH PE3YyJIbTaThl U3MEPEHUM;
- CIIOCOOHOCTH peniaTh 3aJa4H.
- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEN;
Onenka 4 - 0CO3HAHHOE NMPUMEHEHUE TEOPETUYECKUX 3HAHUN JJIs1 ONUCaHUs (PU3UKO-
(xoporo) XMMHYECKHX 3aKOHOB, SIBICHHUI U MIPOLIECCOB, PEIICHUSI KOHKPETHBIX 3a]1a4,
MPOBEACHUS U OIICHUBAHUS PE3YyJIbTAaTOB U3MEPEHUM, HO COJAEpXKaHUE U
(dhopma 0TBETa UMEIOT OT/ICIbHBIC HETOYHOCTH.
- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEOCIEA0BaTEIbHO,
- HETOYHOCTH B ONpPEACICHUU IOHATUM, B TNPUMCHCHUH 3HAHWA IS
Ouerka 3 onucanus PU3NKO-XUMHUYECKUX 3aKOHOB, SIBIICHUH U MIPOIECCOB, pemevaI
KOHKPETHBIX 3aJ1a4, MPOBEJCHUS U OIICHUBAHUS PE3YIbTaTOB U3MEPEHUH,
(YIOBIIETBOPUTENHHO) .
- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,
- OOHapy>XMBAeTCs HEIOCTAaTOYHO TJIYOOKOE€ TOHHUMAaHHWE W3yYEHHOTO
Marepuasia.
- OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHUI; JOMYIICHBI OTUOKH B
OTIpEICTICHUN TMOHATUH M ONMHCAHWH (DU3MKO-XUMHUYECKUX 3aKOHOB,
OneHka 2 SIBJICHUA WM TIPOLIECCOB, MCKAaXXEH HMX CMBICI, HE pEIICHbl 3aJayu, He

MPaBUIILHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUIT;
- He3HaHHE OCHOBHOTO Marepuaia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIOKH B U3JI0KEHUU.

HIxana

Kpurepun oneHuBanus

OlLeHKa «3a4TEHO»

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

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KIIEHHUsS TPU OTBETE Ha
KOHTPOJIbHBIE BOMIPOCHI;

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

- CHOCOOHOCTh pemaTh (PU3UKO-XUMHUECKHE 3aJadd  (JOIMyCKaeTcs
HaJIMYMEe MaJO3HAUYUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO TIOJHOE
PaCKpBITHE COJIep KaHUe BOMIPOCA UITU MOTPEUTHOCTh HEMPUHIIUITHAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LeHKa «HE 3aU4TECHO»

- OTCYTCTBHE HEOOXOJIMUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OMIMOKN
B OIpENEIICHUU TIOHSATHA W ONUCAaHWH (U3UKO-XMMHUYECKHX 3aKOHOB,
SIBJICHUU H MMpoHEeCCOB, HMCKAKXCH HUX CMBICJII, HC PCIICHBLI 3aaa4du, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- He3HAaHWE OCHOBHOTO MaTepuana y4eOHOW MPOrpaMMBbl, JOMYCKArOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.2. TectupoBanue

TecTtupoBaHue HCTHONB3YETCS MJIS OIEHKH KadecTBa OCBOEHHUS OOYyJaromuMcs OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTENbHON IPOrPAMMBI IO OTACTBHBIM TEMAaM HIIU pa3jieiaM ITUCIUTUTHHEL.
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Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLelypy U3MEpPEHMsI 3HaHUH 1 yMeHUH o0ydaromuxcsa. O0ydaronMes BbIIAI0TCA TECTOBbIE 3aaHNS
¢ (OpMYJIHPOBKOH BOIMPOCOB U MPEIJIOKEHUEM BBHIOpATh OJAMH MPABUJIBHBIN OTBET M3 HECKOJIBKHUX
BapUAaHTOB OTBETOB.

O1leHOYHBIE CPEJICTBA

Kon n HaumeHoBaHue

4) Bo3pacTer B 8 pa3

3amanne 2
YeM 00BSICHAETCS MOBBIIICHUE CKOPOCTU PEAKIUH MPH BBEJICHUH B

Ne WHIUKATOpa
TectupoBanue
KOMITETEHIINHI
1 3amanue 1 N-1onk-1

Kax m3menutcst ckopocts peakuuu 2NO + O, — 2NO», ecinu 00beM Ucnonp3yet
PEaKIIMOHHOT'O COCY/1a YBEITMYUTH B 2 pa3a: OCHOBHBIE 3aKOHBI
1) ymensmutes B 4 pasza €CTECTBEHHOHAYYHBIX
2) ymeHbIIUTCSA B 8 pa3 JUCHUIIINH JJIS1
3) Bo3pacTteT B 4 pa3a pelIeHus

CTaHAAPTHLIX 3aJla4 B
00J1acTH arpOHOMUU
C IPUMCHCHUCM

CUCTEMY KaTanuszaTopa: nH(OpPMaLILOHHO-
1) yMeHbILIEHUEM SHEPTUH aKTUBALMH KOMMYHHUKAIIHOHHBIX
2) YBEJIMYEHUEM CPEIHEN KUHETUYECKOW SHEPTUN MOJIEKYJT TEXHOJOTHUI

3) BO3pacTaHUEM YHuCia CTOJIKHOBEHUI

4) pOoCTOM YHCJIa AaKTUBHBIX MOJIEKYJT

3ananue 3

Kakne u3 mepeyuciaeHHbIX BO3ACUCTBUM MPUBEAYT K U3MEHEHHIO
KOHCTAHTBI CKOPOCTH PEAKLIUHU:

1) n3meHenne maBICHUS

2) N3MEHEHUE TEMIIEPATyPhI

3) u3meHeHue o0beMa PeakIMOHHOTO COCyIa

4) U3MEHEHHE KOHIICHTPALIMK PEarupyIolIuX BEUIECTB
3ananue 4

Kakoe BnusHMe oOKa3blBaeT IEepeMEUIMBaHHE Ha
MPOTEKAHUS T€TEPOreHHON XMMUYECKON peakinu:

1) Bo Bcex ciaydasix yBEJIMUMBAET CKOPOCTh peaKLun

2) B HEKOTOPBIX CIIy4asix yBEIUYMBAET CKOPOCTh PEAKIIUU
3) HE BIMSAET HA CKOPOCTh peaKLuu

4) yMEHbIIIAeT CKOPOCTh PEAKLINHI

3ajanue 5

VYBenuueHne CKOPOCTH pPEaKIHMH C IOBBIILIEHUEM TEMIEpaTyphl,
BBI3BIBACTCS TJIABHBIM 00Pa30M:

1) yBennm4eHueM CpeiHel KHHETUYECKON SHEPTUH MOJIEKYT

2) yMEHBILIEHUEM YNCIIa AaKTUBHBIX MOJIEKYJ

3) poCTOM YHClIa CTOJIKHOBEHUH

4) yBennueHueM 3 (HEKTUBHOCTH CTOJIKHOBEHUH

3ananue 6

ITpu 20 °C KOHCTAaHTa CKOPOCTH HEKOTOPOH peakiuy pasHa 10™ mun"
I, a mpu 50 °C - 810" mum!. Uemy paBen TemmepaTypHblii
KO3(PUITMEHT CKOPOCTH PEAKIINH:

1)2

2)3

3)4

4)8

3amanue 7

CKOPOCTb
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CKOpOCTh, KAKUX PEAKIUI YBEIIMUYUBAETCS C POCTOM TEMIIEPATYPBhI:
1) mro0BIX

2) NPOTEKAIOIINX C BbIICTICHUEM SHEPTUHU

3) NpOTEKAIOMIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3amanue 8

Ecnu xoHcTanTa ckopoctu onHOoU peakuuu (K') OoibpIie KOHCTAaHTHI
ckopoctu BTOpoi peaknuu (k"), TO Kakoe COOTHOIICHHE MEXKTY
SHEPTUSIMU aKTUBALIMH 3TUX PEAKUUNA MPABUIIBHO:

1) Ed' >E"

2) E'.<E."

3)Ea=E."

4) HeNb3sl ONPENIETUTh

3amanue 9

Kakue u3 nepeduciieHHBIX BO3ACHCTBUN MPHUBEAYT K HW3MEHEHUIO
3HAYEHHS] KOHCTAHThI PAaBHOBECHSI XUMUYECKUX PEaKIIHil:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIepaTypbl

3) 3aMeHa KaTaju3aropa

4) U3MEHEHHE KOHLEHTPALIMN pearupyronmx BelecTB

3aganue 10

Ecin  0o0beM 3aKkphITOrO PEaKIMOHHOTO COCYAa,B KOTOPOM
YCTaHOBUJIOCH PAaBHOBECHE

2502 (1.) + O2 (1.) = 2S03 (1.), yMEHBIINUTH B 2 pasza, TO:

1) ckopocTH npsiMO 1 0OpPaTHOM peakIMii OCTaHyTCsI OAMHAKOBBIMHU
2) CKOpOCTh MpPSIMOM peakIy CTaHeT B 2 pa3a OoJbIIe CKOPOCTH
0o0paTHO# peakiuu

3) paBHOBeCUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[lo pesynpraTamM TecTa OOy4arolIEMyCsl BBICTABIISIETCS OLIEHKA «OTJIUYHO», <«XOPOILIO»,
«YZOBJICTBOPUTEIBHO» UIIA «HEYIOBIETBOPUTEIILHO».

Kputepuun ornenuBanusi orBera (Tabi.) MOBOAATCS JO CBEICHHS OOYYarOIIUMXCs JO Hayaia
TeCTUpOBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00ydYarOIIEeMycsl HEMOCPEACTBEHHO IOCIE €ro
clayu.

Kpurepun onenuBanuns

Ikana
(% npaBUJIbLHBIX OTBETOB)
OrneHka 5 (OTIMYHO) 80-100
Onenka 4 (Xopoiio) 70-79
Onenka 3 (yI0BIE€TBOPUTEIHHO) 50-69
Onenka 2 (HeyaOBJIETBOPUTEIHHO) Menee 50

TectoBble 3amaHus, MCIONB3YIOIIMECS I OLEHKH KadecTBa IUCLUIUIMHBI C IIOMOILBIO
MH(POPMAIIMOHHBIX TEXHOJOTHH, pealin30BaHbl B DIEKTPOHHO-MH()OPMAIMOHHONW 00pa3oBaTeNbHON
cpene u mupuBenensl B PIIJ[: «8. Pecypchl HHPOPMAaLMOHHO-TEIEKOMMYHUKAIIMOHHONW CETH
«IHTEpHET», HEOOXOAMMBIE Il OCBOCHUS AUCLUIUIMHBI» - https://roypray.pd.

4.1.3. KonTponbHas paboTa

KonTpomnbHast pabota mpoBoUTCs AJIs OLEHKH KaueCTBA CAMOCTOSTEIIbHOIO OCBOCHHUSI CTYACHTOM
0o0pa3oBaTeNpHON MPOTpaMMBI MO OTICIBHBIM TEeMaM JUCIUIUIMHBL Pabora oleHuBaeTcs IO
YCMOTPECHHIO MPEIOJIaBaTeNsl OIICHKOM «3auTeHO», «HE 3auTeH0». CoJiepKaHue KOHTPOJIbHOM pabOThI
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u TpeboBaHHS K €€ O(POPMIICHHIO TPUBEACHBI B METOAMYECKHX YKa3aHUSX, PEKUM JOCTYIIA:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

Kpurepun omeHKH KOHTPOJIBHON paboThl (Tabj.) JOBOIATCS 1O CBEICHHS CTYACHTOB Ha
CTaHOBOYHOM JieKInH. OlleHKa 00BSBISETCS CTYACHTY MOCJE MPOBEPKH KOHTPOIBHOU PabOTHI.
[lIxana Kpurepuu onenuBanus

OrneHka «3auTeHO» | - coJepXaHHe M O(OpMIICHHE KOHTPOJBbHOM pabOThl COOTBETCTBYET
TpeOOBAHUSIM;
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- HagM4Me  MaJO3HAYUTENbHBIX  OMMOOK  WJIM  MOTPEIIHOCTb
HEMPUHIUIHUAILHOTO XapaKTepa MPHU BHIIOJHEHUH 3aaHUil.
OrneHka «He 3aYTeHO» | - coJepKaHue U o(opmIiIeHHE KOHTPOJIBHOM pabOThl HE COOTBETCTBYET
TpeOOBaHUSM;
- U3JI0)KEHHE MaTepuasa He JOTUYHO, UMEIOTCSI TPaMMaTHYEeCKUE OLINOKHY;
- 3HAYUTEIbHBIC OMMOKU MPUHIHUITHATBHOTO XapaKTepa MPHU BHIMOTHECHUH
3aJaHuN.

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHUS MPOMEKYTOUYHON aTTeCTAllNN
4.2.1. 3a4eT He MPeyCMOTPEH YIeOHBIM TUTAHOM

4.2.2. DK3aMeH

DOK3aMeH sBisieTcs (GOpMON OIEHKHM KadecTBAa OCBOCHUS OOYYalOMUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNIbHON MPOTpaMMBl 10 pasjenam IUCHMIUIMHBL [lo pesympTaram
9K3aMeHa 00YyJaromeMycCsl BHICTABIISIETCSI OIICHKA «OTIUYHO», «XOPOIIO0», «YIOBJICTBOPUTEIHLHO» WU
«HEYIOBJIETBOPUTEIILHO».

OK3aMeH MO JUCUUILIMHE IPOBOJUTCA B COOTBETCTBHM C PACIHUCAHUEM IMPOMENKYTOUHOU
aTTecTallud, B KOTOPOM YKa3bIBa€TCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMHU. Y TBEPKACHHOE paclycaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
oduIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN IJIi MPOMEKYTOYHOM aTTECTAllMU OOYYAIOMIMXCS YCTaHABIMBACTCS
paboueit mporpaMMoi TUCIUIUIMHBI U IOBOJUTCS 10 CBEJICHHS 00YJaloIUXCs B HaYaje CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MPaBuIIo, JiekTopamu. C pa3pelieHus 3aBeayroIiero kadempoit
Ha 9K3aMeHe MOXKET MPUCYTCTBOBATH MPernojaBaTelb Kadeapbl, MPUBICUCHHBIH JJII TOMOIIH B IpPUEMe
JK3aMeHa. B cirydae oTCyTCTBHS BEQyILIEro MpernojaBaress 3K3aMeH IMPUHUMAETCS MPENoIaBaTelieM,
HA3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIONIET0 Kadeapoi.

[IpucyTcTBHEe Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropshKeHHs PEKTopa, MPOpPeKTopa Mo yueOHoil pabote win aekaHa GakyabTeTa He JOIyCKaeTCs.

OO0yuaromumecs IpH SIBKE Ha 9K3aMeH 00s13aHbI UMETh NPH ceO€ 3a4eTHYIO KHUKKY, KOTOPYIO OHH
MPEABSIBISAIOT 3K3aMEHATOPY.

s mpoBeneHys 3K3aMeHa BEyIIHM IPErnoJaBaTelb HaKaHyHe M0Jy4daeT B IeKaHaTe 3a4€THO-
AK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B J€KaHAT MOCIE OKOHYAHUSI MEPONPUSATHS B
JI€Hb ITPOBEACHUS K3aMEHA WIIM YTPOM CIEAYIOIIErO THS.

DK3aMeHbl TMPOBOJATCA MO OwWieraM B YCTHOM WU TMHCHBbMEHHOM BHJE, TUOO B BHUJC
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOH (hopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpoill SK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPKIAIOTCS 3aBEAYIOLIUM
kadeapoii exxerogHo. B 6uere comepKuTcs 2 TEOPETHIECKUX BOTIPOCA U 3aj1a4a.

DK3aMeHaTOpy MPEIOCTABISIETCS MPaBO 3a/1aBaTh BOIMPOCHI CBEpX OwWieTa, a Takke MOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PEIICHMS 3aJa4d M IMPUMEPBI, HE BBIXOJAIIUE 33 PaMKH
IIPOMICHHOI0 MaTepuaa 10 U3y4aeMot AUCLUIIIMHE.
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3HaHUs, YMEHHSI M HAaBBIKA OOYYAIOIIMXCS ONPENENAIOTCS OLCHKAMU «OTJIMYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Ipu mpoBeneHUM YCTHOIO 3K3aMEHa B ayJUTOPUU HE JOJKHO HAaXOJIUThCS Ooyiee BOCHMH
00yJaroImuxcs Ha OAHOTO MPEToaaBaTENs.

[Ipu mpoBemeHWHM YCTHOTO SK3aMEHAa OOYYarolIuics BBIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B
CIIy9aifHOM TIOPSIKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIMOHHOT0 OMIeTa.

Bo Bpems »sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThCA C paspelleHus SK3amMeHaTropa
MPOTrpaMMOM  JUCITUTUIMHBI, CIPABOYHOW W HOPMATHBHOM JIMTEPAaTypOd, IPYrUMHU TMOCOOMSIMHU U
TEXHUYECKUMH CPEJICTBAMHU.

Bpems noAaroToBku oTBeTa Mpu cAaye d3k3aMeHa B YCTHOU (hopMe JOKHO COCTABIISTh HE MEHEe
40 MuHYT (110 ’KeJTaHNI0 00YYaIOIIErocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpemst oTBeta — He Oonee 15
MUHYT.

OOyJaronuiicsi, NCTIBITHIBAIOIINN 3aTPYAHCHUS TPU MOJATOTOBKE K OTBETY IO BEIOPAHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OWjieTa ¢ COOTBETCTBYIOIIMM IMPOAJIEHUEM BpPEMEHU Ha
moAroTOBKY. [Ipyu OKOHUYATENLHOM OIEHMBAaHWW OTBETA OIICHKA CHIDKASTCS Ha OAWH Oawi. Beimaua
TpPEeThero OuieTa He pa3peraeTcs.

Ecnu oOyvaromumiics sSIBUJICS Ha 9K3aMEH, U, B35B OWJIET, OTKA3aJICs OT MPOXOXKICHUS aTTECTAIINH
B CBS3M C  HENOATOTOBJIEHHOCTHbIO, TO B  BEAOMOCTH €MY  BBICTaBISIETCS  OLIEHKA
«HEYJIOBJIETBOPUTEIBHO.

Hapymienne AUCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MEYAaTHBIX M PYKOMUCHBIX MAaTEpPHaOB, MOOWIBHBIX TeNe(pOHOB, KOMMYHHKATOPOB, TUIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUOB JIMYHOM KOMMYHUKAIIMOHHOM U KOMITBIOTEPHOU TEXHUKHU BO
BpeMs aTTECTAlMOHHBIX HWCIBITAHWNA 3ampenieHo. B ciiydae HapylieHHs 53TOro TpeOOBaHHUS
npernojaBaTeib 0053aH yJAIUTh 00y4JaloIerocs 3 ayIMTOpUU U IPOCTaBUTh EMY B BEZIOMOCTH OLIEHKY
«HEYJIOBJIETBOPUTEIBHO.

BricTaBiieHne OLIGHOK, TIONYyYEHHBIX TpPU TOJBEICHUH PE3YNIbTaTOB MPOMEKYTOUHOM
aTTecTalliH, B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh ¥ 3a4ETHYIO KHI)KKY IIPOBOJIUTCS B MPUCYTCTBUU
camoro obyuaromierocs. [IpenogaBaTenu HeCcyT MepCOHaIbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh
U TOYHOCTh BHECEHHS 3aliceil O pe3ylbraraX MPOMEXKYTOYHON aTTecTalii B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

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

Jnist 0O6y4daronuxcsi, KOTOpbIE HE CMOTJIM CJIaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUO]I JIMKBUAALNHU 3310JKEHHOCTU. B 3TOT mepuon npenogaBarenu, IpUHUMAaBIINE
9K3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEeH, Korja OHU OyAyT MPUHUMATH 3aJ0JKCHHOCTH.
Nudopmanus o TMKBUAALINHN 33]J0DKEHHOCTH OTMEUYAETCs B 9K3aMEHAIlMOHHOM JIMCTE.

OOyuaronMes, MOKa3aBIIUM OTJIMYHbIE W XOpPOIIWE 3HAHHUSA B TEUCHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYILIET0 KOHTPOJISl YCIIEBAEMOCTH, MOKET ObITh TPOCTaBJICHA YK3aMEHAIMOHHASI OLIEHKA
JOCPOYHO, T.€. 0e3 caauu sk3ameHa. OIeHKa BBICTABIACTCS B AK3aMEHAIIMOHHBIH JINCT WU B 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WMHBanuapl u IHIa ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3[I0OPOBBS, MOTYT ClIaBaTh 3K3aMEHHI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE MHIMBUyaIbHBIM YU€OHBIM MJIaHOM. VIHBanu b 1
JUIAa ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, UMEIOIIUE HAPYIICHUSI OMOPHO-IBUTATEIILHOTO
anmapara, JOMYCKalOTCsl Ha AaTTeCTAllMOHHBbIE WCIBITAHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COIIPOBOXAAIOILHUX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTaluu s OCOOBIX Cy4yaeB M3JI0KEHa B
«[TonoxeHnn o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalluu OOYJaIOUIUXCS 110
OIIOIl OGakanmaBpuara, crneruanutTeTra W Marucrparypel» ®I'BOY BO IOxHo-Ypansckmit ['AY
(FOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1).

‘ Ne | OneHouHbIE CpesicTBA | ‘
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Kox 1 HanmenoBanue

DK3aMeH WHJUKaTopa
KOMIIETEHIIUH

1. Tlpenmer um 3amaum Gu3ndecko XUMUU. Poib OTEYECTBEHHBIX WJI-1onk-1
YUYEHBIX B Pa3BUTUHU (PU3NYECKON U KOJUIOMTHOM XUMHUU. 3HAuUCHHE Hcnons3yer
GU3MYECKO ©  KOJJIOWJIHOW XUMHUHU B  OHOJIOTMYECKOW U OCHOBHBIE 3aKOHEBI
CEJIbCKOXO35MCTBEHHOW HAyKaX. €CTECTBEHHOHAYYHBIX
2. ArperarHbie COCTOSIHUS BEUIECTBA. XapaKTEPUCTUKA TBEPIOTO U JUCIIUILINH IS
JKHAKOTo coctosuus. I[ToHsaTre o mna3me. peuieHus

3. 3akoHBl HUIEANbHBIX Tra3oB. 3akoH boitng-Mapuorra, [eii-
Jlroccaka, ABorazipo. MonexkyIsipHO-KUHETHYECKasi TEOpHUS ra30B.

4. PeanpHble Taspl, UX OTJIMYHE OT HACAJILHEIX. | a30BbIE CMECH,
3akoH [[anbToHAa.

5. Ilpeamer TtepmoarHaMuUkKud. OCHOBHBIE TEPMOAUHAMUYECKHE
MOHSITHSL: TEIJIOTa, padoTa, Tello, CUCTeMa, cpefa, a3a, mapameTphl,
npouecc. [lepBoe Hayao TepMOIMHAMUKH.

6. 3akon I'ecca u ciencTBus, BBITEKamomue M3 Hero. IloHsaTue
SHTAIBNUU. Bbluncnenue TemioBbXx 3((EKTOB peakuuid 1o
TEIIOTaM 00pa30BaHUS U CTOPAHUS BEIIECTB.

7. Bropoil W TpeTruil 3aKOH TEPMOAUHAMHUKH. OHTPOIUS.
[Morenmman [m60Oca W HaNpaBICHHOCTh XUMHYECKHX pEaKIUH.
[IpyMeHeHne 3aKOHOB TEPMOIMHAMUKH K 5KUBBIM OpPTaHHU3MaM.

8. Xumnueckasg kuHeTHKa. CKOpPOCTh M KOHCTAHTa CKOpPOCTH
XUMHUYECKON peakuuu. VX 3aBHCHUMOCTBH OT pa3iuyHbIX (PaKTOPOB.
VYpaBHenue AppeHuyca. OHeprus aktuBauuu. OmnpeneneHue
SHEPrUU aKTUBAIUH.

9. MonexkynapHOCT M HOPAJOK  peakUuu. OIJIEMEHTapHbIE
npouecchl. Kunernyeckue ypaBHEHHs! peaklHii epBOrO U BTOPOTO
MOPSIIKOB.

10. Karaim3 u ero 3HayeHue. OCHOBHbBIC TPUHIMIIBI KaTajau3a
(yyacTue Karaau3aTopa B XUMHUYECKON peaKkliu, CHUKEHUE SHEPTUU
aKTHBAIlMd W W30UpaATeNbHOCTh JIeHCTBHs). [ OMOTEHHBIM W
reTeporeHHbli  Karanu3.  DepMEHTaTUBHBIA  Karaiuus,  €ro
0COOCHHOCTH U 3HaU€HUE B OMOJIOrMUYECKUX MPOIleccax.

11. CnoxxHble peakuM, HX pPa3HOBUAHOCTH. DPOTOXMMHUYECKUE
peakuuu. CHHTE3 OpPraHMYECKOrO BEIIECTBA PACTEHUSIMH IIOJ
neiictBueM xiopoduiuia. 3HaueHue poTocuHTE3A.

12. Xumnueckoe paBHOBECHE. JnHamuyeckuit XapakTep
paBHOBecHs. 3aKOH AeicTByromux Macc. KoHcTaHTa XMMHUYECKOIO
paBHOBecHs, €€ CBA3b C TMOTeHmuasoM [mnb6ca. CwmemnieHue
XUMHYECKOro paBHOBecHs, puHLu Jle-Illarense.

13. PactBopbl. CrnocoObl  BBIpOKEHHSI  COCTaBa  pPacTBOPOB.
duznyeckas 1 XUMUYEcKasi TEOPUU PacCTBOPOB.

14. KonnuratuBHble  CBOMCTBAa  pacTBOpPOB.  3akoHbl  Payns.
[TonwxeHue naBIEHUS HACBHIILIEHHOTO T[apa pacTBOPUTENS Ha
pactBopom. Kprockonust. D0y1nockonusi.

15. Ocmoc. OcmoTHUYECKOE MaBJICHHE pPa30aBICHHBIX PacTBOPOB.
3akoH Bant-I'odda. buonornueckue npoueccsl ¥ 0CMOC.

16. Teopust ~ PNEKTPOJUTUYECKONM  JUccolManuu  AppeHuyca.
PacTBOpBI 2NEKTPOTUTOB M HE-NIEKTPOIUTOB. Ciiadbie U CHUIIbHBIC
3neKTpoauThl. [Iponecchl compBaTanuu (rugparanuu). CTENeHb U

CTaH/IapTHBIX 33734 B
00J1aCTH arpOHOMHH
C IPUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI
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KOHCTAHTa JMCCOLMAIMU, WX 3aBUCHUMOCTb OT KOHIIGHTPAllUU HU
TEMIEPATypHhI.

17. Teopust cunbHBIX dJekTponuToB Jlebas u  XrOKKens.
AKTHBHOCTb, KO3(PHUIIMEHT aKTUBHOCTH, HOHHAsI CHJIa pacTBOpa.

18. Ilpumenumocts 3akoHOB Payns u Bant-I'opda k pactBopam
3JIEKTPOIUTOB. M30TOHMYECKN KOA(DPHUITEHT.

19. Bona. HonHoe mnpowusBeneHue BOJABI, €r0 3aBUCHUMOCTb OT
TeMmnepaTypbl. BogopoiHblii U THAPOKCUIIBbHBIA TTOKa3artenu (pH u
pOH). KonuuectBeHHOE OIpeAeieHre KUCIOTHOCTA BOIHBIX
pactBopos. [lorstue pH u pK. Berancnenne pH cuiibHBIX U c1aObbIx
KHCJIOT, OCHOBAaHWM U TUAPOJIU3YIOLIUXCS COJIEH.

20. BydepHnbie cucTeMbl, IX COCTaB U MEXaHHW3M JeicTBus. Pacuer
pH Oydepubix cucrem. bydepHas eMKkocTh, BIUSHUE Ha HeEe
paznmuuHbIX (hakTopoB. bromornueckoe 3HaueHne Oy(hepHbIX CUCTEM.
21. DnexTpuueckas MPOBOJAUMOCTb PAcCTBOPOB  AJIEKTPOJIUTOB.
[TpoBOAHMKHN TEPBOTO W BTOPOrO poja. YenbHasl 3JIeKTpHYecKas
MPOBOJAMMOCTB;  3aBUCHMOCTh  OT  pa30aBieHus. MomspHas
AJIEKTPUYECKas TMPOBOAMMOCTh. 3akoH paszbaBienus OcTBanbia.
[ToaBMXHOCTP HMOHOB, CKOpOCTh HX JBHKeHUA. [IpakThueckoe
MPUMEHEHHE TPOBOAUMOCTH.

22. JIBOWHOM 3JIEKTPUYECKUM CIIOM M €ro CTPOEHHE. DIIEKTPOJIbI
MepBOro U BTOporo poaa. CTaHAapTHBIN ANEKTPOAHBIN MOTEHIIMA.
VYpasuenue Hepucera. MHaMkaTopHbIE, CTaHAAPTHBIE U JJIEKTPOJIBI
cpaBHeHUs. [loTeHIMOMETpUYECKOE  ONpeleleHHe HOHOB B
pacTBopax.

23. T'anpBanuueckue aneMeHTH. OOpatuMble M HeoOpaTHMBbIE
sneMeHThl. DJIC rambBaHUYECKUX 3JIEMEHTOB. KOHIIEHTpaIlMOHHBIE
DJIEMEHTHI.

24. TToBepxHOCTHBIC SBJICHUS HA TpaHUIle pa3aena $as3. AxcopOnus
u abcopbuus. [ToBepxHocTHas 2HEprus. u3nveckas ¥ XUMUIECKast
ancop6ius. Mzorepmser ancopOiuu. AacopOIus U ee OMoJIOrHIecKoe
3HAuYEHHUE.

25. AncopOumsi Ha TpaHHUIE «TBEPAOE TEIO - Ta3». Teopuu
agcopbumu, ypaBHenue Jlearmiopa u @peiinmxa.
26. AncopOuMss Ha TpaHHMIIC «TBEPAOE TEIO0 — PacTBOP».

MonexynsipHas u oomenHast ajgcopOuus. Monutsl. [loBepxHOCTHO-
AKTUBHBIC M TTOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. [loBepXHOCTHOE
HATSDKCHHE U cMaudrBaHue. Poib agcopOuuy B mpuUpoie U TEXHUKE.
27. O0miass ~ XapaKTepUCTUKA  JHUCIIEPCHBIX CHUCTEM. Nx
KJIacCU(UKALIUS U PACIIPOCTPAHECHUE B IPUPOJIC.

28. O0miasi  XapaKTEePUCTHKAa KOJUIOMJIHBIX CHCTEM. MeTobl
MOJIYYEHUS KOJUIOUHBIX CUCTEM.

29. MunenmnsipHasi TEOpUsi CTPOCHUS KOJJTOMIHON YaCTHUIIBI.

30. MonekynapHO-KMHETUYECKHE CBOMCTBA KOJUIOUIHBIX CHUCTEM.
bpoynoBckoe nmxkenue. Ocmorndeckoe napieHue. CequMeHTanus.
Bs3kocTs.

31. OuncTka KOJUIOWJHBIX pPACTBOPOB  METOJAMH  JTHAJIN3a,
yIBTpapUIBTPAIIUH, HIEKTPOIUATN3A U MIEKTPOYIbTPaQUIbTPALIUH.
32. OnTuyecKkue CBOWMCTBAa KOJUIOMJHBIX cucTteM. CBeTopaccesHue.
O dexr Tunnans. Y ABTpaMUKpPOCKONIMUYECKHE u
HedemoMeTpruIecKue UCCIIeIOBAHMS.

25




33. DIEeKTPOKMHETHYECKHUE SIBJICHUSI KOJUIOMAHBIX cucteM. J[3erra-
MOTEHLHUA.

34. Kunetnueckass M arperaTuBHas yCTOMYMBOCTh KOJUIOMAHBIX
cucteM. Koarymsauust u Qaxrtopsl, ee BbI3biBatomue. I[IpaBumna
[ynsue-I'apau. Ilopor koarymsauuu. B3auMHasg koarymsuus.
Crapenue 30Jei 1 IenTru3anus. 3allluTHOE JEHCTBUE MOJICKYIISIPHBIX
a7cOpOUPYIOIINX CIIOCB.

35. Xapakrepuctuka pacTBOpPOB BMC. DIIEKTPUYECKHE,
MOJIEKYJISIPHO-KUHETUUECKUE U ONTHYECKUE CBOMCTBA PacTBOPOB
BMC. WM3oonmektpuueckass  Touka. Bsskocts.  HaOyxanwe.
BricanuBanue. Koanepsauus. O6parumocts BMC.

36. O0mias  XapakTEpPUCTHKA  MHUKPOTETEPOTCHHBIX  CHCTEM.
Adp030111, CyCNIEH3UH, SMYJIbCUH, TIEHBI.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIC

Ikana Kpurtepun oueHnBanns

BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TJIyOOKOe 3HaHHEe MPOrpaMMHOTO
Onenka 5 Marepuanaa, YCBOCHME OCHOBHOM U  JIONOJHUTEIBHOM JIMTEPaTyphl,
(OTJIMYHO) PEKOMEHJIOBAHHOM TPOrpaMMOM JAUCUUIUIMHBI, TPABUIBHOE pPEIICHUE

3a/1auu.

MOJIHOE  3HaHWE TMPOTrpaMMHOIO  MaTepuana, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEPaTyphl, PEKOMEHJOBAHHOU B IIPOrpaMMe, HAJIMYUE MaJIO3HAYUTEIIbHBIX
(xopor1110) OomMOOK B pEUICHUH 3aJauyd, WM HEIOCTaTOYHO IIOJIHOE PACKPBITUE

COZACPIKAHUC BOITPOCA.

3HAaHUC OCHOBHOI'O IMPOrpaMMHOro mMarcpuajla B MHHHMaJIbHOM O6’beMe,

Onenka 3
! MOTPEIIHOCTH HENPUHLMIINAIBHOIO XapaKTepa B OTBETE Ha JK3aMEHE U B
(YAOBIETBOPUTEIBHO)
pELICHUH 3aa4u.
Onenka 2 npobenasl B 3HAHMAX ~ OCHOBHOTO  IPOTPaMMHOTO  MaTepHana,

(HeYZIOBJIETBOPUTENHHO) | MPUHIMIUAIBHBIE ONIMOKH MPU OTBETE HAa BOMPOCHI U B PEILICHUU 3aJauu.
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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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