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

1.1. Heap u 32124 TUCHUMIIJIMHBI

eab AMCHUNIHHBI

bakanaBp nmo HampasneHuto noarotoBku 35.03.03 Arpoxumus M arporno4BOBEJEHHUE JOJKEH
OBITh TOJTOTOBJEH K pEHICHUI0 3a7a4 NpodecCHOHATBHON ACATENHHOCTH CICAYIOIIMX THIIOB:
MIPOU3BO/ICTBEHHO-TEXHOJIOTHUECKOM.

Heab aucuMmiauHbl — cHOpMUPOBATH Yy CTYIACHTOB CHUCTeMY (yHIIaMEHTAJIbHBIX 3HAHUMH,
HEOOXOUMBIX IS TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3(PGEKTUBHOMY PEIICHUIO
MPAKTUYECKUX 3aJlad  CEIbCKOXO3SIMICTBEHHOTO TIPOM3BOJCTBA, a TakkKe CIOCOOCTBYIOUIUX
JTanbHEHIIIEMY Pa3BUTHIO TUYHOCTH.

3agayu JMCHMUILJIMHBI:

— W3YYCHHE 3aKOHOMEPHOCTEH (HU3UKO-XMMHUYECKUX TMPOIECCOB, MPOUCXOISIIUX B TOYBE H
KUBBIX OPTaHU3MAX;

— c(hOopMHPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS; 03HAKOMUTBLCS C arllapaTypoit
U MeToJaMu (U3HUYECKO-XUMUYIECKOTO MCCIeIOBAHMUS, UCTIONB3YEMBIX /ISl aHAJIM3a IMOYB M KayecTBa
CEJIbCKOXO035MCTBEHHOM MPOAYKIINH;

— OBNIQIETh METOJIaMU pelIeHUsT PUZNKO-XUMHUUYECKUX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I

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

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI

Kon n naumenosanue ®opmupyembie 3YH
WHIMKATOpa
JIOCTHOKCHHS 3HAHUS yMEHUs HaBBIKH
KOMIICTCHITUH
NI-1omnxk-1 OOyuaromuiics nomkeH | OOygaronmiicss  gomkeH | OOydarormmiics
Ucnonp3yer 3HATh: YMETb: JIOJI’KEH BJIAJICTh:
OCHOBHEIC 3aKOHEI | OCHOBHEIC 3aKOHBI | UCIOJIb30BAaTh  OCHOBHEIC | HABBIKAMH
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX 3aKOHBI u TIOHATHSI | IPOBENeHUsT  (PU3UKO-
JHACIATLINH JUTSl | AUCLIMIUIMH, SIBICHUW U | €CTECTBEHHOHAYYHBIX XAMUYECKHX METOJIOB
peleHus MpOILIECCOB, B  TOM | JUCUUIUIMH B | HCCIICAOBAaHUN IIOYB U
CTaHAAPTHBIX 3a/1a4 B | YHCIIE MPOIIECChI | MPOPECCHOHATEHOM CEIIbCKOXO3SMCTBECHHOM
oOJactu oOpa3oBaHus TIESITENBLHOCTIC MIPOTYKIIUHA—
arpo3KoJIoTuy, pacTBOPOB, UX CBOMCTBA | IPUMEHEHHEM (b1.0.38-H.1)
arpoXuMHH u|u 0COOEHHOCTH | MH(POPMAIHOHHO-
arporno4YBOBECACHUS OpoTeKamux B HUX | KOMMYHUKAallMOHHBIX
c NPUMEHEHHEM | PEaKIIUid; TEXHOJIOTUH,  ONPEICIIATH
HUH(OPMAITHOHHO- MTOBEPXHOCTHBIE CYIIIHOCTh bu3uKo-
KOMMYHHKAITHOHHBIX IBJICHUS UM CBOUCTBa | XUMHUYECCKUX IMMpOoLCCCOB,
TEXHOJIOTUI IIOBEPXHOCTHBIX CIIOEB; IMPOUCXOAMINX B IIOYBE U
YCJIOBU PaCTCHUU; HCIIOJIB30BATh
CYILIECTBOBaHUA CBOMCTBa XUMHNYCCKUX
JUCIIEPCHBIX CHUCTEM H BCIICCTB B na60paT0pH0171 n
(GaKkTOpoB, BIUAIOMUX | TIPOM3BOICTBCHHON
Ha yCTOMYUBOCTb TaKUX | HPAKTHKE
—(b1.0.38-Y.1)
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CUCTEM

- (b1.0.38-3.1)

2. Mecto nucuuminnsel B ctpykrype OITIOIIT

JucnuninHa «XuMus (U3MYecKas W KOJUIOMIHAs» OTHOCHTCS K OOS3aTelNbHONW YacTH
porpamMMbl OakanaBpHara.

3. O0bEéM TUCHUNJIMHBI H BUABI Y4e0HOI1 padoThI

OO0beM aucHUIIMHEL cocTaBisgeT 5 3aueTHbIx eqununll (3ET), 180 akageMuueckux 4acoB (manee
yacoB). JlucuuminHa uzydaercs B 3 cemecTpe.

3.1. Pacnpenenenne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboTh KonnyecTBo acoB
KonTakTHas padora (Bcero) 48
B ToMm uncie:
Jlexruu (JI) 16
[Ipaktrueckue 3ansarus (113) -
JlaGopatopusle 3ansartus (JI3) 32
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 105
KoutpoJsb 27
HToro 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
B TOM YHCIIC a
No Bcero KOHTaKTHas pabora 2
TeMbI HaumenoBanue pa3zziena u TeMbl 4ACOB CP §
J JI3 I13 2
Paznen 1. ®dusnueckast xumust
1.1 Beenenue 8 1 2 — 5 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 10 — — — 10 X
13 XuMuyeckasi TepMOIMHAMUKA U 15 1 4 B 10 «
TEPMOXUMHUS
1.4 | XuMnueckas KHHETHKA U KaTalu3 16 2 4 — 10 X
15 PacTBOpBI 371€KTPOJIUTOB U 16 ) 4 B 10 X
HEDJICKTPOJIUTOB
1.6 | DIEKTPOXUMHUYECKHE MTPOIIECCHI 16 2 4 — 10 X
Paznen 2. Komnonanas xumust
2.1 | IloBepXHOCTHBIE SIBICHUS. AJCOPOIHS 16 2 4 - 10 X
29 Komnnounansie cucteMbl 1 METOIBI 16 ’ 4 B 10 <
noJry4eHus JTM0(poOHBIX KOJJIOUIOB
73 Y CTOWYUBOCTD U KOATYJISIIHS 14 ’ ’ B 10 <
110()OOHBIX KOJUIOHJIOB
2.4 | MukporereporeHHble CUCTEMBbI 11 1 — — 10 X




B TOM YHCIIe a
No Bcero KOHTaKTHas pabora =3
oMbl HaumeHnoBanue pa3zena u TeMbl 4ACOR CP g
J JI3 I13 2

)5 PactBOpbI BBICOKOMOJICKYIAPHBIX 15 1 4 B 10 «

coeguHennit (pactsopsl BMC)

KoHTpoib 27 X X X X 27

O61ast TpyA0eMKOCTh 180 16 32 - 105 27

4. CTpyKTypa M coepKaHue I1CHUHININHbI

4.1. ConepxaHue TUCUUTLTHHBI

Pa3znen 1. ®usnveckasi Xumus

1.1 BBenenue

BosaukHOBeHHE (U3MYECKON W KOJUIOMTHOW XHWMHHU KaK CaMOCTOSTEIbHBIX TUCIUILINH.
M.B. JIoMOHOCOB — OCHOBOTIOJIOKHUK (hU3UUECKON XUMUHU. POJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTHHU
¢usnveckoil u kommouaHoM xumuu. Ilpeamer ¢u3Myeckol M KONJIOWAHON XUMHH. 3HAUYECHUE
(hU3UIECKOM M KOJUTOMIHON XMMUHU B OMOJIOTHYECKOM U CeTTbCKOXO03UCTBEHHOW HayKax.

1.2 ArperaTHble COCTOSIHHMS BellleCTBA

CocTosHus BemiecTBa: ra3oo0pa3zHoe, )KHMIKOe, TBepHaoe, Iuia3ma. ['a3000pa3Hoe COCTOSHUE.
3aKOHBl HMJ€AIbHBIX Ta30B. YpPaBHEHUE COCTOSHHUSA HICAIBHOIO ra3za, KMHETHYECKas TEOpHUs Ta30B
PeanbHble rassl.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHA

Knaccuueckas u craructuyeckas TepMmoauHamuka. Cucrema M BHEIIHSA cpeaa. DHEPrHs.
Pabora u Temora kak crnocoObl mepenaun >Hepruu. OyHKuus coctosHus. [lapamMeTpbl cOCTOSHHUS.
Peakiun oOpazoBanmsi. TermmoBoit 3¢hdekT XuMHUecKoW peaknuu. ODHTaubmus. 3akoH [ecca u
creAcTBUs U3 Hero. Bropoe Hauyano tepmonuHamuku. Tperbe Hauano TtepmonuHamuku. CBoOOaHAS
SHEPTHsl U HANPABICHUE XUMUYECKUX PEAKIIUM.

1.4 Xumuyeckass KHHETHKA U KaTAJIU3

CkopocTh XHUMHUYECKUX peakiuid. CpenHssi 1 MTHOBEHHAsl CKOPOCTh XMMHYECKOM pEaKIvu.
KoHcTaHTa CKOpPOCTM XMMMUYECKOM peakuuu. BiusHue KOHLEHTpalMM Ha CKOPOCTb pEaKLuil.
OnpeneneHne KOHCTAHT CKOPOCTEH peakiui. BiusHue temmepaTypbl Ha CKOPOCTh pPEaKIUu.
VYpaBHenue AppeHuyca. DHeprus akTuBanuu. Karanus u ero 3HaueHHe B COBPEMEHHOU XUMHUYECKON
TEXHOJIOTUM U OWOJIOTMYECKUX TMpolieccax. Knaccudukanus KaTaqauTHUYECKHX IPOLIECCOB.
@depMEeHTAaTUBHBIN KaTajan3, €ro OCOOEHHOCTHM W 3HAaYeHHWE B OHOJOIMYECKHX IHpolieccax.
doroxumuyeckue peakuuu. DOTOXMMHYECKHE, TEMHOBBIE M PAJMALMOHHO-XMMUYECKHE PEAKLUU.
CkopocTb (OTOXMMHUYECKUX peakinidi. CUHTE3 OpraHnYecKOro BEIIeCTBA PACTCHUAMH IO JCHCTBUEM
xJjiopoduiia Kak ceHcuOmnuzaTopa. 3HaueHue GpoTocuHTe3a. XMMHUUECKoe paBHOBecue. PaBHOBecHOe
cocrosiHue. VCTHHHOE, yCTOWYMBOE, XMMHYECKOE PABHOBECHE U H3MEHEHHME TEPMOJMHAMUYECKHX
byakumii. JInHAMUYECKU XapaKTep paBHOBecHs. BiMsHWE BHEIIHMX YCJIOBHH Ha pPaBHOBECHE,
npuHuun Jle-Illarense. 3akoH nelicTByromux macc. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSI U CBA3b €€ C
M3MEHEHHEM CBOOOHON SHEPIHH.

1.5 PacTBOpBI 3/1EKTPOTUTOB H HEJIEKTPOJINTOB

Paz6aBnennsie pactBopbl. KosmmmratuBHbie CBOWCTBa pacTBOpoB. IloHWKeHWE HaBIICHHS
HACBIIIIEHHOTO Tapa pacTBOPUTENS HaJ pacTBOpoM. Temmeparypa 3amep3aHusi pa30aBICHHBIX
pactBopoB. Kpwuockomusi. 3akonsl Payns. Temmeparypa kumneHus pa30aBiIeHHBIX PacTBOPOB.
O6ymmuockonus. Ocmoc. OcMOTHYECKOE JaBlieHHEe pa30aBiIeHHBIX pacTBOpoB. 3akoH Baut IN'odda.
buonornueckue nponeccel 1 ocMoc. Bo3HMKHOBEHME MOHOB B pacTBopax. IIporecchl conbBaramuu
(ruapararuu). Pa3BuTre TeOpHH CHUIIBHBIX AJIEKTPOIUTOB B padorax [lebast n Xrokkens. AKTUBHOCTbD,
KO3(G(ULMEHT aKTUBHOCTH, MOHHAs cuja pacTBopa. Pa3BuTuhe NOHSTHUA KHUCIOTHI M OCHOBAHMUS.
Teopus bpencrena, KUCIOTHO-OCHOBHbIE mapbl. Cuia KUCIOT M ocHOBaHuU. KomnuecTBeHHOE
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OIIpe/IeNIEHNE KUCIOTHOCTH BOJIHBIX pacTBOpoB. [lonsatue pH u pK. Pacuer pH xucabix U mienodHbix
pactBopoB. bydepHbie cucTtemMbl, UX cOcTaB U MexaHU3M jaeilcTBus. Pacuer pH OydepHbix cucrem.
Bydepnas emkocTh, BIMSHHE Ha Hee pa3lIU4YHBIX (PAKTOpOB. DieKkTpuyeckass MPOBOAUMOCTD
pacTBOPOB 3JIEKTPOJUTOB. [[poBOAHMKHN TIEpBOrO ¥ BTOPOTO poAa. [[puMeHeHune 3akoHa 1eMCTBYIOMINX
Macc, K CiadbIM 3JeKTposinTaM. 3akoH paszbamienHust OctBanbna. [loaBMKHOCTH MOHOB. MeTonsl u
METOJIMKH HCCIEeIOBaHUS (PU3NKO-XMMHUUYECKUX CBOMCTB pacTBOpoB. OmpeneneHue CTENeHH U
KOHCTaHTBI TUCCOIMALIUU CIIAa0BIX 3MeKTposnToB. Konaykromerpuyeckoe tutpoBanue. [Ipumenenue
ANEKTPUYECKON MPOBOJMMOCTH ISl ONPENEIICHHS BIAXKHOCTH CEIbCKOXO3AMCTBEHHBIX MPOIYKTOB,
JUHAMUKH COJIEBOTO PEXHMMA IOYB.

1.6 D1exkTpoXHMHYECKHE NPOLECCHI

JIBOIHOI 2JIEKTpUUYECKHI CIIOM M ero crpoeHue. 'aapBaHmueckue 3meMeHThl. OOpaTtumMbie U
HeoOpaTUMbIe 37eMeHThl. YpaBHeHre HepHera. Dnekrpoansie noteHuuansl 1 J/1C ragpBaHMUECKUX
a7eMeHTOB. HopmanbHbI (CTaHAAPTHBIM) MNOTeHIUAN. BomOpOAHBIM 3JIEKTPOA. DIEKTPOIbI
MHIVKAaTOpHBIE (M3MEPUTENIBHBIE) U BCIIOMOTaTelbHbIE (CpaBHEHUS). MI3MepeHne 3IeKTPOABUKYIIUX
cwi. [loTeHunnomeTrpuueckoe ornpeneiaeHre HOHOB B pacTBopax. [luddy3noHHBIE MOTEHIMATBI.
Mertonb! ycrpanenus: A y3uOHHBIX MOTEHIUAIOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE IEKTPOIbI
u LIETIN. OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIM AT IOYB; €ro U3MEpPEHHUE.
[Torennmomerpuueckuit Metoy onpeaeneHus pH. CTEKISHHBIN 3JIEKTPOA C BOJOPOIHON (PYHKITUEH.
[Torenumomerpuueckoe TUTpoBaHue. ONpeAesIeHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO OTEHIIMAIIA
B OMOJIOTHYECKUX CHUCTEMaX.

Pasznea 2. Kosustonanas xumus

2.1 [loBepXHOCTHBIE SIBJIEHUS. ATcOpOIMs

N3otepmbr agcopOmuu. dusznueckas W XUMUYECKas ancopOums. AAcopOrusi Ha TpaHHIE
TBeproe Teno — ra3. Teopust amcopOuum, Ypasuenue Jlenrmiopa n ®peiinmmxa. AncopOuust Ha
rpaHulle TBEpAOe Telo — pacTBop. OpueHTauus TUUIBLHBIX MOJIEKYJ HAa MOBEPXHOCTH aJcOpOEHTA.
Ancopbrus snektponutoB. IlpaBuma @asaca — IleckoBa. OOmenHass aacopOuus. YpaBHEHUE
Huxonbckoro. AnpcopOumsi Ha TpaHHIlE pasjaena pacTBop — ra3. I[IOBEpXHOCTHO-aKTHUBHBIE U
MMOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. OpHeHTaIUsi MOJIEKYJ B MOBEPXHOCTHOM CJO€. YpaBHEHUE
I'uG6ca.

2.2 Kosmon/iHbIe CHCTEMbI H METObI MOJTy4eHHUs1 JTMOPOOHBIX KOJII0H/I0B

OO0mas xapakTepuCTUKa KOJUIOMIHBIX CUCTEM M UX POJIb OMOJIOTHYECKHX OOBEKTax, MOYBax.
Metoael monmydeHUss JMOGOOHBIX KOJJIOMJOB C TOMOIIBIO KOHACHCALMU, MEXaHUYECKOTO
pa3apoliieHus, DSIEKTPUYECKOr0 pACHbUICHUs, YAbTpa3Byka M MeNnTU3auuu. MonekymspHo-
KHHETUYECKUE, ONTHYECKHE W DJIIEKTPUYECKHE CBOWCTBA JTHMO(OOHBIX KOJUIOMIOB. BbpoyHOBCKOE
nBrkeHue. Ocmorndeckoe nasieHue. CeaquMmeHTanus. Bs3kocTs. OUMCTKAa KOJUIOWIHBIX PAacTBOPOB
METOJlaMU  AWalu3a, yAbTpaQuUIbTpaluu, dJIEKTPOAMANHN3a U DIEKTPOYIbTpadUIbTPAIUH.
Ceetopaccesaue. Iddext Tunnans u ypaBaenue Panes.MeToasl 1 METOIUKHU UCCIEAOBaHUS (DU3UKO-
XUMHUYECKUX CBOMCTB KOJUIOUIHBIX CUCTEM.

2.3 YcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckass u arperatuBHas ycroiumBocTh. Koarymsauus. J[leficTBuE 31EKTPOIMTOB.
[IpaBuno llynena — Napau. CoBMecCTHOE NEWCTBUE AIEKTPOIMTOB NpH Koaryisauuu. Koarynsmus u
n3erra-noreHuan. Teopust koarynauuu 3iektpoiautamu. Kuneruka koarynsuuu. CrapeHue 3o0iei u
nenTu3anus. 3auUTHOE IeHCTBHE MOJIEKYJIIPHBIX aCOPOUPYIOIIUX CIIOEB.

2.4 MukporeTreporeHHbie CHCTeMbI

Cycnienzuu. Omynbeuu. ObpatuMocTs $a3. IMynbraropsl. [lensr. Aspozonu.

2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pacTtBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux ponp B OHOIIOTHYECKHMX OOBEKTax, MOYBax.
ComnocraBnenne au0(OOHBIX KOUIOMIOB u pacTtBopoB BMC. Dnexkrtpudeckue, MOJIEKYISPHO-
KMHETUYECKHE U ONTHYECKHE cBoiicTBa pactBopoB BMC. 3apsa yactuupl. M303meKTpruyeckas TOUKa.
MemOpanHoe paBHOBecue. Bsskocts. Ocmoruueckoe aaBieHue. CBeTOpaccesiHME M IOTJIONICHHE
ceera. HaOyxanue m pactBopenne BMC. Crenenr HaOyxaHus W CKOpocTh HaOyxaHus. daxTopbl



HaOyxanus. l'emu. Cryauu. [lomykommounael. MeToasl M METOAMKHM HCCIENOBAHUSA (PU3UKO-
XMMHMYECKHX CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN.

4.2.Conepxxanue JeKIuii

/o

Kpatkoe conepxanue aeKuun

Koa-Bo
4acoB

BBenenne. BosHukHOBeHHE — (QHM3MUECKOW M KOJUIOMJHOW  XUMHHM  Kak
CaMOCTOSITENIbHBIX JAUCHUIUTMH. [IpenMer (U3MYecKOil W KOJUIOMTHOW XWMHH.
3nauenne  (QuU3MYECKOW H  KOJUIOMJHOM XWUMHH B  OHOJOTMYECKOH U
CEIIbCKOXO035MCTBEHHOW HayKaX.

XuMnueckass TepMOAMHAMUKA U TepMoxumus. Kiiaccuueckas u ctaTuctuyeckas
tepmoanHamMuka. CuctemMa W BHEIIHSS cpena. JHeprusa. PaboTa m TemioTa Kak
crocoObl mepenaun dHeprun. DyHKIUS cocTOssHUA. [lapamMeTpsl COCTOSIHHSL.
Peakiun oGpazoBanus. TeruioBodt 3PdheKT XUMHUYECKON peakiuu. DHTAIBITHS.
3akoH ['ecca u ciencTBus U3 HETO.

XuMHuyecKass KHHEeTHKA M KaTtajau3. CKOpocTh XUMUYECKUX peakiuid. CpenHss u
MTHOBEHHAsi CKOPOCTh XMUMHUYECKOW peakuuu. KoHCTaHTa CKOPOCTH XUMHUYECKOH
peakuuu. BiusitHue KOHUEHTpAlMU Ha CKOPOCTh peakiui. OnpeneieHne KOHCTAHT
CKOpOCTeM peakumii. BimsgHue temmeparypbl Ha CKOPOCTb PEAKLHH. Y PaBHEHUE
Appennyca. OHeprusg axkThBauuv. Karaiu3z W ero 3HaYeHWEe B COBPEMEHHOM
XUMHUYECKOW TEXHOJIIOTUM | OWojormdeckux mporeccax. Kiaccudukamms
KaTaJIUTHYECKUX TporeccoB. DepMEHTATUBHBIM KaTallu3, €ro OCOOEHHOCTH U
3HaueHUE B OHMOJOTMYECKHX Mpoleccax. XMMHUYECKOe paBHOBecue. PaBHOBecHOe
cocrosgHue. VCTMHHOE, YCTOMYMBOE, XUMHUYECKOE pABHOBECHE M HW3MEHEHUE
TepMOJMHAMHUYECKUX (QyHKIUH. J[MHaAMHuYecKuil XapakTtep paBHOBecus. BrusHue
BHEIIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-Illatense. 3akoH AeHCTBYIOMIMX
Macc.

PacTBOpBbl 3J1eKTPOIUTOB M HEIJIEKTPOJIUTOB. Pa30aBieHHBIE pPacTBOPHI.
Konnurarusueie cBoiicTBa pacTBopoB. [loHMKEeHME NaBiIeHUs HACBIIIEHHOTO Hapa
pacTBopuTeNs HajJ pacTBopoM. Temmeparypa 3amep3aHusi pa30aBICHHbBIX
pactBopoB. Kpuockonus. 3axonsl Payns. Temmeparypa kumneHus pa30aBiICHHBIX
pactBopoB. D0ymanockonus. Ocmoc. OcMoOTHYECKOE JaBlieHHE pa30aBIICHHBIX
pactBopoB. 3akoH Bautr Todda. buomormyeckue mpoueccsl u - OCMOC.
Bo3HnukHOBeHHME HOHOB B pacTBopax. IIpoueccsl conbpBaraiuu (ruapartamuu).
PazButue TeopuM CHIBHBIX 3JEKTPOJIMTOB B paborax JleGas u Xriokkens.
AKTHBHOCTb, KO3(QHUIIMEHT aKTUBHOCTH, MOHHAs CUJIa PacTBOpa. DJIEKTpHUUECcKas
MIPOBOJIUMOCTh PACTBOPOB 3JIEKTPOIUTOB. [IpOBOAHMKK NEPBOTrO U BTOPOrO POJA.
[IpumeneHnne 3akoHa JCHCTBYIONIUX MaccC, K CJIA0BIM AJIEKTPOJUTaM. METonbl U
METOJIMKH UCCIIEIOBAHMS (PU3NKO-XHUMHUYECKUX CBOHCTB PACTBOPOB.

DIeKTPOXMMHUYECKHE MPoIecchl. [[BOIHOI 3JEKTPUUYECKUIN CIIOH B €ro CTPOEHUE.
lanbBannueckue 3nmeMeHThl. OOpaTUMble U HEOOpATHUMBIC DJIEMEHTHL. Y paBHEHHE
Hepucra. Onektponnbie mnoTeHuuanisl u  IJIC raapBaHUYECKUX 3JIEMEHTOB.
HopmanbHelii (cTanAapTHBIN) MOoTeHIMAN. BOZOpOIHBIM 351€KTpoA. DJIEKTPOJIbI
WHIUKATOpHbIE (M3MEPUTENbHBIE) U BCIOMOTraTelbHble (cpaBHEeHUs). M3MepeHue
ANEKTPOJBIKYIIMX  cull.  OmnpeneneHue  OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO
NOTEHIIMala B OMOJIOTHYECKUX CHCTEMAX.

IloBepxHOCTHBIE siBJeHHs. AncopOuusi. M3orepmbl aacopouun. dusmueckas u
XUMU4ecKas aacopOuus. AncopOuusi Ha TpaHule TBepaoe Teno — ras. Teopus
ancopOuun, ypaBaenue Jlenrmiopa u @peiinanuxa. AacopOuus Ha TpaHUIE TBEPIOE
TEJIO — pacTBOP.




Konnonanbie cucteMbl U MeTOAbI MOJIyUYeHHs THO(POOHBIX KOLIOUA0B. OO1mIas
XapaKTePUCTUKA KOJUIOMJHBIX CHCTEM M HMX pOJIb OHOJOTHYECKUX OOBEKTaX,
nouBax. MeTonbl Moxy4eHust TUO(POOHBIX KOJUIOMAOB C IMOMOIIBI0 KOHICHCAIIHNH,
MEXaHUYECKOTO Pa3ApOOJICHHs, DJICKTPUYECKOTO pACIBUICHHS, YIbTPa3ByKa U

6. nenTu3auuu.  MOoJIeKYISIpHO-KUHETUUECKHUE, ONTHUYECKHME U DJIEKTPUUYECKUE 2
cBoiicTBa JMO(MOOHBIX KoJIonnoB. bpoyHOBCckoe paBmkeHne. OCMOTHYECKOE
nasinenue. Cenumentauus. Bsaskocts. CBeropaccesHue. MeTtoabl M METOIUKH
UCCIIeJOBaHMsI (PU3UKO-XUMUYECKIUX CBOMCTB KOJUIOUIHBIX CHCTEM.

YcroituuBocTh M Koaryasuus JHO(OOHBIX KosutomaoB. KuHernueckas H
arperatuBHas yctrolunBocTh. Koarymsiuus. JleiictBue snektposutoB. IIpaBuio

7. | Iynpuma — Tapau. CoBMecTHOE MAEMCTBHE DSJEKTPOJIUTOB MPU  KOATYJSILHH. 2
Koarymsiuus u a3erra-norenuuan. Teopust koaryiasuuu snekTpoautamu. Knneruka
KOaryJsiluH.

Muxporereporednbie cucreMbl.CycnieHsnn. Omynbcuu. OOpaTtuMocTh  das.
Owmynbratopsl. Ilensl. Aspozonu.
PacTBOpbl BBICOKOMOJIEKYJISIPHBIX coequHeHuit (pactBopsl BMC). OOmias

3 xapakrepucTtika pactBopoB BMC u ux poib B OMOJIOTHYECKUX 00BEKTaX, MOYBaX. ’

" | ConocraBnenne nHO(POOHBIX KOJUIOMAOB M, pactBopoB BMC. Dnekrpuueckue,
MOJIEKYJISIPHO-KMHETUUECKHE WU ONTHYeCKHe cBolcTBa pactBopoB BMC. 3apsin
yactuubl. M3oanekrpudeckas Touka.MeTobl U METOAMKHU HCCIIeN0BaHUS (PU3UKO-
XUMHYECKHX CBOMCTB BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN.

HTroro 16
4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
Ne . Kon-Bo
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA

n/n 4acoB

1 BBonHoe 3amstue. TexHuka Oe3zomacHOCTH. PemeHwe 3amad Ha arperaTHbIC )
COCTOSIHUSI BEIIECTBA.

’ Xumuyeckass TepmoauHamuka. Omnpenenenue TermaoBoro 3ddexra mporecca 4
pacTBOpPEHUS COJIH.

3 Xumnueckass KuUHETHKAa. DOTOMETpHYECKOe HW3yYEeHHWE KHUHETUKH XHMHYECKOU 4
peaKkLuu.

[Tomyyenue 6ydepHbIX paCTBOPOB M M3YYCHHE UX CBOHCTB. 4

5 DNeKTpoXuMHUecKHe mpouecchl. KOHIyKTOMETpUYECKOE€ H3Y4eHHE CBOMWCTB 4

" | pacTBOpa c1abOro 3JIEKTPOIUTA.
6 [ToBepxHocTHBIE sBNeHMA. MccnenoBaHue ancopOIUM MOBEPXHOCTHO-aKTHBHOTO 4
" | BemectBa (IIAB) u3 pacTBopa Ha MOBEPXHOCTH TBEPJIOTO TEJA.

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

8. | YcroitunBoCTh M KOArymsinys JMO(GOOHBIX KOJIJIOUIOB. 2

9 BricokomouiekynsipHbie COCIMHEHMUSI. Nzyuenne CBOWCTB pacTBOpOB 4
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

HTroro 32

4.4. Copepxxanue NpaKTHYECKHUX 3aHATHH

[TpakTHueckue 3aHATHS HE IPEyCMOTPEHBI Y4EOHBIM TLIAHOM.




4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUYarOIIUuXCs

4.5.1. Bunsl caMOCTOATENbHOI paboThl 00yJaronIuXxcs

Bunasl camocTosiTensHONM paboThl 00y4YarOIIUXCsI KonunuectBo yacos

IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT 32

CaMoCTOsTEIbHOE U3YUYEHHE OTICIbHBIX TEM U BOIIPOCOB 53

IToaroroBka K IpOMEKYTOYHOM aTTECTALUU 20

HToro

105

4.5.2. Coneprxanre CaMOCTOSITEIIBHOW paOOTHI 00yUJarOIIHXCS

HaumeHnoBanue TeM 1 BOIPOCOB

Koi-Bo
4acoB

Beenenne. M.B. JIOMOHOCOB — OCHOBOIOJIOKHHUK (HU3NUECKOM Xumuu. Poib
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHH (PU3NYECKON M KOJUIOUTHON XUMHH.

AI‘peFaTHBIe COCTOAHHUA BCIICCTBA. Kunernueckas TCOpH Ira30B. PeanbHbIe ra3sl.

XuMHu4ecKkass TEPMOJIMHAMHKA W TepMOXuUMHs. BTopoe Hadamo TepMOIMHAMUKH.
TpeTLe Ha4dvaJio TepMOI[I/IHaMI/IKI/I. CBOGOI[HaSI 3Hepr1/1;1 nu HaHpaBHGHI/Ie XUMHNYCCKUX
peaKInii.

10

XuMuyecKkass KHHETUKA U KaTanu3. Poroxumuueckue peakuuu. PoTOXUMUYECKUE,
TEMHOBBIE WM PaJAHAIMOHHO-XUMHUYECKHE peakiuu. CKOpocTh (HOTOXUMHUYECKHX
peakiuii. CHHTE3 OPraHMYECKOro BEIECTBA PACTCHUSIMHU TMOJ JIEHCTBHEM
xjgopopmuia Kak ceHcuOunmzaropa. 3HadeHue (¢otocuHTe3a. KoHcTaHTa
XUMHUYECKOTO PABHOBECHUS U CBSI3b €€ C N3MEHEHUEM CBOOOTHOM SHEPTHUH.

10

PacTBOpBl 3JIEKTPOIUTOB W HEIEKTPOIUTOB. Pa3BUTHME NOHATHS KHUCIOTHI M
ocHoBaHus. Teopuss bpeHcTena, KHUCIOTHO-OCHOBHbIE mapbl. Cuina KHUCIOT U
ocHOBaHuH. KommyecTBEeHHOE oOmnpeneneHne KUCIOTHOCTH BOJHBIX PAacTBOPOB.
[onarue pH u pK. Pacuer pH kuchbIX W IIENOYHBIX pacTBOpoB. bydepHbie
CHUCTEMBI, WX COCTaB M MexaHu3M jerictBus. Pacuer pH Oydepnbix cucrem.
Bydepnas emxocTh, BIMsSHUE Ha HEe PAa3NUYHBIX (HaKTOPOB. 3aKOH pa30aBiIeHHUs
OctBanppa. IloaBuxHOoCcTh HOHOB. OmnpenesnieHWE CTENEHHW W KOHCTaHTHI
JUCCOIMAMU  cHa0bIX  3JeKTpoauTOB. KOHIYKTOMETpHYECKOE€ THTPOBAHUE.
[IpuMeHeHrne HIEKTPUYECKOM IMPOBOAMMOCTH [UIsl OINPENEIICHHUS BIAXKHOCTH
CEJIbCKOXO035MCTBEHHBIX NPOAYKTOB, TMHAMUKHU COJIEBOTO PEXKUMA MOYB.

10

DNEKTPOXUMHUYECKHE TMporecchl. [lOTEeHIIMOMETPUYECKOE OIpeesieHHe HOHOB B
pactBopax. uddy3nonHsie moTeHnuanbl. MeTonasl ycTpaneHus U@ y3nOHHBIX
NOoTeHHUaaoB.  OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  3JIGKTPOABI W LEMH.
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIM ~ MOTEHIMaJ  [O4YB;  €ro  HM3MEpEHHeE.
[Torenumomerpuueckuii  Meron omnpeneneHuss pH. CTeKISIHHBIA 3JEKTpod ¢
BoJIopoiHOM (yHKIHeH. [ToTeHImoMeTprIecKoe TUHTPOBAHHE.

10

[ToBepxHocTHbIe siBieHUs. OpueHTauus IUQGUIBHBIX MOJIEKYJ Ha IOBEPXHOCTH
azcopOenTa. AncopOums snekrposntoB. [IpaBuna ®dasaca — IleckoBa. OOMeHHas
ancopbuus. YpaBHeHue Hukomnbckoro. AncopOrust Ha TpaHuLe paszenia pacTBop —
ra3. [loBepXHOCTHO-aKTHBHBIE ¥  IOBEPXHOCTHO-HCAKTHBHBIC  BEIIECTBA.
OpueHTanus MOJIeKyJ B TOBEPXHOCTHOM cioe. YpaBHeHnue ['nb0ca.

10

Konnoumneie cucteMbpl M METOIBI MONY4YeHHUST JTHO(DOOHBIX KOJUTOUAOB. OUuCTKa
KOJUTOMJIHBIX PAacTBOPOB METOJIaMU JHANIN3a, YIbTPaQIIbTPAINH, YIEKTPOAUATN3a

10

10




Ne Kon-Bo
HaumeHnoBanue TeM 1 BOIPOCOB
n/n 4acoB

u snexkTpoynbrpadunsTpanmn. dddexr Tunnans u ypasuenue Panes.

YcroitunBocTh M Koaryimsimus JIMOoQoOHBIX KosutouaoB. CTapeHue 30Jei H

o NenTu3amys. 3alyTHOE TEUCTBUE MOJICKYJISIPHBIX aJICOPOUPYIONIMX CIOEB. 10
10 Mukporereporennsie  cucrembl. CycrneH3uu. IOmynbcuu. OOpaTUMOCTh  (da3. 10
" | Omynberaropsl. [lensl. Aspo3onu.
PacTBOpHBI BBICOKOMOJIEKYIISIPHBIX coeuHenui (pactBopsl BMC). MembOpanHoe
11, | paBHOBecHe. Bsizkoctb. OcmoTnyeckoe nasieHue. CBeTopaccessHue 1 MOroeHue 10
" | cBera. HaOyxanwue u pactBopenne BMC. Crenens HaOyxaHus U CKOPOCTb
HaOyxanus. @akropel HaOyxanwus. ['enn. Ctynuu. [lomykommons.
Hroro 105

S. YueOHO-MeTOoaHYeCKOe o0ecneYeHne CaMOCTOATEIbHO padoThl 00y4aOIIMXCS 10
JTUCIHUILINHE

YuebHO-MeToan4eckue pazpadbotku umerorcs B Hayunoit 6ubnamoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Xumust ¢usmdeckas W KOJUIOWIHAs [DJIEKTPOHHBIM pecypc]: METOJ. PEeKOMEHIAIMH K
CaMOCTOSITENIbHONW paboTe MO AMCHUIUIMHE [/ OakanaBpoB, OOYyYalOIIMXCS IO HaIpPaBICHUSIM:
35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arponomus", 35.03.05 "CamomomactBo",
35.03.07 "TexHOnOrus MPOM3BOACTBA CEIBCKOXO3sIMCTBEHHON npoxykuuu'] / FOxHO-Ypansckuii
I'AY, UncTutyT arposkosiorud ; coct. A. A. Kanranos. - Muacckoe: KOxxHo-Ypansckuii [AY, 2016. -
28 c¢. : wn., Tabn. - bubmmorp.: c. 28 (10 Ha3B.). - JlocTym wH3 JOKaJIbHOH CETH:
http://192.168.2.40/Books/keaz063.pdf. - Hoctyn u3 ceTu WNHuTepHer:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf

6. DOH/I OLIEHOYHBIX CPEICTB /1JIsl MPOBEIEHUANPOMEKYTOUHOM aTTeCTAMU 00y4YaIOIMXCHA MO
JUCIHUILIHHE

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

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIUTEePaTypa, HeoOXoAuMasi 1JI 0CBOEHMSI
AMCHMUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAs yueOHas uteparypa umeercs B Hayunoit Oubnmnoreke U
ANEKTPOHHOU HHPOpMamoOHHO-00pa3oBarensHoi cpene PI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa

1. Kynapsmesa, H. C. ®usnueckas xumus [Texcr] : yueOnuk s 6akanaspos / H. C. Kyapsiesa, JI.
I'. bongapesa. — M. : FOpaiit, 2012. 340 c.

2. Hwurmarymmna, H.I'. ®usudeckas M KOJUIOMJHAs XUMHUs [DJIEKTpPOHHBIA pecypc] : ydeOHOe
nmocobue. — OnekrpoH. nman. — CII6. : Jlams, 2015. 276 c¢. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll 1d=67473

3. BacwxkoBa, A.H. TumnoBbsie pacyeTbl 1m0 (U3HUYECKOW M KOJJIOMJTHOW XHMHH [DIEKTPOHHBIN
pecypc] : yuebHoe mocobme / A.H. Bacrokosa, O.Il. 3amaumna, H.B. Haconoma [u np.].—
Onektpon. gan. — CII6. : Jlams, 2014. — 140 c¢c. - Pexum pocryma:

11




—

http://e.lanbook.com/books/element.php?pll 1d=45679

JononHuTe/bHAS IUTEPAaTypa

I'opmikos, B. W. OcHoBbl ¢usuueckoit xumun [Tekcr] : yuebnuk / B. U. Topmkos, 1. A.
Ky3nenos. — 4-e u3a. — M. : BUHOM. JlaGopaTtopust 3nanuit, 2011. 407 c.

Kpyrisakos, II.M. ®usnueckas u koiiongHas xumus. [Ipaktukym [DnexkTpoHHBIM pecypc] :
yaebnoe mocooue / I[1.M. Kpyrmsikos, A.B. Hymraera, H.I'. Bunkosa [u ap.]. — DnekTpoH. gaH. —
CIIo.: Jlaus, 2013. 208 c. - Pexum JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll id=5246

Xumusi. M30panHbie pazgensl oOmeld (u3nueckod W KOJUIOMAHOW XUMHH: ydeOHOe TocoOue
[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.

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

. Pecypchl nHpOpMALIHOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «MHTEepHeT», He00X0AUMBbIE ISl

OCBOCHHUSA JUCIHHUIIJIMHBI

Enunoe okHO mocTyma K yaeOHO-METOAMYEeCKUM pa3zpaboTkam https://roypray.pd
OBC «Jlanb» http://e.lanbook.com
Yuusepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHo-MeToanUecKue pa3paboTku umerorcs B Hayunoit  Oubiamoreke u AIIEKTPOHHOU

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

1.

dusznyeckas U KOUIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc] : METOH. yKa3aHHMsS 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 CEIIbCKOXO03MCTBeHHON mnponykuuu'] / HOxuo-Ypaneckuii ['AY, HuHCTHTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmmorp.: c. 83 (10 Ha3B.). - JlocTym u3 JIOKaJbHOH CETH:
http://192.168.2.40/Books/keaz061.pdf - Hoctyn u3 ceTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz061.pdf

Xumus Gusndeckas ¥ KoUtouHas [ DIeKTPOHHBIN pecypc] : MEeTO/. yKa3aHus 10 PELICHHUIO0 3a1a4
[mns  OakamaBpoB, oOywarommuxcs 1o  HampaBieHwsMm:  35.03.03  "Arpoxumus
arponouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CanmoBoacto", 35.03.07 "TexHonorus
MPOU3BOJACTBA CEIIbCKOXO03MCcTBeHHOW mnpoaykuuu'] / HOxuo-Ypaneckuii ['AY, HuCTHTYT
arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: HOxno-Ypansckuii ['AY, 2016. - 28 c. -

HNoctyn w3 nokampHOW ceTu: http://192.168.2.40/Books/keaz059.pdf. - [octym wu3 certu
WNutepner: http://188.43.29.221:8080/webdocs/iae/keaz059.pdf
Xumusi (u3udeckas W KOJUIOMAHAs [DJEKTPOHHBIH 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 MpoU3BOJICTBA CENbCKOXO03siicTBEHHON npoAaykuuu'"] / KOxHOo-Y panbckuii
I'AY, Uucturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 28 c. : wun., tabn. - bubmmorp.: c¢. 28 (10 Ha3B.). - JlocTyn W3 JIOKaabHOW CETH:
http://192.168.2.40/Books/keaz063.pdf. - Hoctyn u3 ceTu WHTepHerT:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf
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4. @usznyeckas ¥ KOJUIOUJHASI XUMUSA [ DIEKTPOHHBINA pecypc] : METOI. yKa3aHUs 10 UCIIOJIb30BAHUIO
1abopaTopHOro 00OPYAOBAHUS [[JIs1 CTYIAEHTOB arpOHOMHYECKOro (akyiapTeTa HampaBiIeHHIL:
35.03.03 - Arpoxumus u arponouBoBenenue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacTso,
35.03.07 - Texuoyorust MpOU3BOACTBA CEIBCKOX03IHCTBEeHHON npoaykuuu] / FOxxHO-Ypanbckuit
I'AY, Uucturyt arposkosnoruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypanbckuii 'AY,
2016. - 18 c. : wm., Tabm. - bubmmorp.: ¢. 17 (6 Ha3B.). - JlocTynm W3 JIOKaJbHOH CETH:
http://192.168.2.40/Books/keaz062.pdf - Hoctyn u3 ceTH Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz062.pdf

10. UndopmaunoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble P 0CYLeCTBIEHUN00Pa30BaTeIbHOI0
npoiecca no JMCUMILVINHE, BKJIKYAs epeYyeHb MPOrpaMMHOro odecrne4eHnsiu
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
— Koncynsrantllntoc (cipaBouHble IpaBOBbIE CUCTEMBI)WWW.consultant.ru;
—  TexakcnepT (mHGOpManmoHHO-cipaBouHas cuctema 'OCToB)www.cntd.ru.

[IporpammHoe obecnieueHue:

— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get
Genuine, JIunensuonnsiiinorosop Ne 47544514 or 15.10.2010

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level,
JluienznonnsiiinoroBop Ne 47544515 ot 15.10.2010

— Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, JIniieH3MOHHBIIHI0TOBOP
Ne 47544515 ot 15.10.2010

— AwntuBupyc Kaspersky Endpoint Security ans O6usHeca, JIunenszuonssiii norosop Ne 17EO-
161220-114550-750-604 ot 20.12.16

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeIHLHOT0O
npouecca no JMCUMIUInHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBAMM 00y4eHHs
1. Jlabopatopust xumuu Ne 314, ocHameHHass 00OpyIOBaHHEM JIJIsi TIPOBEICHHS J1a0OPaTOPHBIX
3aHATUM.
2. YueOHas aynuTOpHs I MIPOBEACHUS 3aHATHH JIeKImoHHOTo Tuma Ne 217, 202, ocHaleHHBIC
MYJIbTUMEAUHHBIM 000pYIOBAHUEM: KOMITBIOTED, BUACOIPOEKTOP.

ITomemeHus 1Jis1 CAMOCTOATEJBHOM PadoThI 00y4aK0IMXCS
1. IMomemmenue misi camocTtosiTenbHOW paboTel Ne 308, Mamnblii YMTambHBIN 321 OMOIMOTEKH,
OCHAILEHHBIE KOMITBIOTEPHOM TEXHUKOMN C IOAKIIFOUEHUEM K CceTU «IHTepHET».

IlepeyeHb 000py10BaHNS U TEXHHYECKUX CPEACTB 00y4eHH s

®dorokonopumerp KOK-3.

HNonomep MN-130.

Kongykromerp KCJI-101.

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

Tepmocrtar TC-1/20 cyXOBO3yIIHBIN.
DJIeKTpUYecKas IInTKa.

bans naboparopnas [19-4300.

AR SRR A S e
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IIPH/IOKEHHUE

®OH/J OHNEHOYHbIX CPEACTB

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

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

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

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

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OueHuBaHHe OTYeTa MO JIAOOPATOPHOU paboTe

4.1.2. TectupoBanue

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

4.2.2. Dk3aMeH
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpYyeMble B IIpoLecce 0CBOCHHUS TMCIUIIIHHbI

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

Kon n Popmupyemsie 3YH
HAUMEHOBAHUE Haumenosanue
WHJIUKATOpa OLICHOYHBIX
3HAHUSA YMEHUS HaBBIKU
JIOCTHKEHUS CpeJICTB
KOMIIETEHITUU
N/I-1omk-1 OO0yuarommiics OO0yuarommiics OO6yuarommiics Texymas
Hcnonb3yer JIOJI’KEH 3HATh: JIOJKEH YMETh: JIOJI’KEH BIAJICTh: aTTeCTalMs:
OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | UCIIOJIB30BATh HaBBIKaMHU - OTYET TIO
€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH | OCHOBHBIC 3aKOHBI | IPOBEACHHUS nabopaTropHoit
BIX JUCUUIUIMH | BIX  JTACUUIUINH, | U MOHATHUSA | PUBUKO- pabore;
TS pELIEHHUS | SIBJICHUI U | €CTECTBEHHOHAYYH | XMMUYECKUX -
CTaHJAPTHBIX MPOLIECCOB, B TOM | bIX JHWCIUIUIMH B | METOJIOB TECTUPOBAHNE
3aa4 B OO0JACTH | YUCJIE MPOILECCH | MPOPECCHOHAIBHO | UCCIICOBAHHIA IOYB
arpo3KoJIOTUH, o0OpazoBaHUs W JeATeNbHOCTHUC | U [TpomexxyToun
arpoXUMuu U | pacTBOPOB, HX | IPUMEHEHUEM CEJIbCKOXO3AMCTBEH | ast
arporno4YBOBEACHU | CBOMCTBA U | HHPOPMALMOHHO- HOMW MPOAYKIUH— aTTEeCTalMS:
sIC  TPUMEHEHHEM | OCOOCHHOCTH KOMMYHHMKalMOHHBI | (B1.0.38-H.1) - DK3aMEH
MH(POPMAITHOHHO- npoTeKaromux B | X TEXHOJIOTHi,
KOMMYHUKAITMOHHBI | HUX peaxiuii; | OPEAeATh
X TEXHOJIOTHH IIOBEPXHOCTHBIE CYIITHOCTDb
SIBJICHUS u | busuko-
CBOMCTBA XUMHYCCKUX
IIOBEPXHOCTHBIX Iponeccos,
CJIOEB; ycioBus | IPOUCXOJAIINX B
CYILIECTBOBAHUA IMOYBE U PACTCHUMU;
JYICIICPCHEBIX HCIIOJB30BaTh
CUCTEM u | CBOUCTBa
(baKTOPOB, XUMHUYECKHUX
BIIHSIOIIAX Ha | BCIICCTB B
YCTOHYUBOCTh nabopaTtopHoi  u
TaKUX CUCTEM IMPONU3BOACTBCHHO
- (b1.0.38-3.1) i IPaKTHKE
—(b1.0.38-V.1)
2. IToxa3aTe/n, KpUTEPUH U HIKAJIA OLEHUBAHUSA HHIMKATOPOB JOCTHKEHUS] KOMIIeTeHIH
o Kpurepuu u mkana onieHMBaHUs PE3YJIBTATOB O0YUCHHUS 110 JUCITUTIINHE
OPMHPYEMBIC Henocrarounsrit JlocTaTouHbIi . N
3YH Cpennuii ypoBeHb | Bblcokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.38-3.1 OOyuaromuiics He | OOyuwaromuiicss cnabo | OOyuatommiics 3Haer | OOyuatomuiics 3HaeT
3HaAcCT OCHOBHBIX | 3HACT OCHOBHBIC | MCTOIbI IIPpUMEHCHUA | IIpaBUJIa n METOBI
3aKOHOB C€CTCCTBCHHO- | 3aKOHbBI C€CTCCTBCHHO- | OCHOBHBIX 3aKOHOB | IPUMCHCHUA
Hay4YHBIX OUCHUIIINH, HAYYHBIX OUCOMWININH, | €CTCCTBCHHO-HAYYHBIX OCHOBHBIX 3aKOHOB
SIBIICHUM H IIPpO1ECCOB SBIICHUH H IIpOUECCOB, | AUCHUIIINH C €CTCCTBCHHO-HAYYHBIX
HpH peueHuu Ha KOTOPBIX OCHOBAHBI | HE3HAYUTCIbHBIMU JUCTUININH Ha ux
CTaHIAapTHBIX 3afad B | [PUHIHUIIBL JeHcTBUs | omuOKaMu U | epeceueHun c
00J1acTH 00BEKTOB OTACJIIbHBIMHU Tpe6yeM0171 CTCIICHBIO
arpodKOJIOTHH, npoecCHOHAILHOM npobenamu MIOJTHOTBI M TOYHOCTH
arpoXuMuu u | ACATCIBHOCTHU
arporno4YBOBCIACHUA
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b1.0.38-V.1 OO6yyarontuiicst He | OOyuaromuiicss cnabo | OOyuarommiics ymeer | OOydaromuiicss ymeer
yMEEeT  HCIOJb30BaTh | yMEET  KCIOJIb30BaTh | OIMCHIBATH OIUCHIBATH
OCHOBHBIC 3aKOHbl M | OCHOBHbIE 3aKOHBI W | NOHSATHHHYIO U | MOHATHHHYIO "
MOHATUSl €CTECTBEHHO- | TOHATHS E€CTECTBEHHO- | MAaTEMaTHYECKYIO MaTeMaTHYeCcKyIo
HayYHBIX JUCIHMIUIMH B | HayYHBIX TUCLHUIUIMH B | KAPTUHY SBJICHUH, | KapTHHY SIBJICHUH,
npodeccroHaIBLHOM npodeccHoHaNBLHON BO3HHKAIOIINX Ha | BO3HHKAIOIIUX Ha
JeITeIbHOCTH JIeSITEIIbHOCTH nepece4eHn N nepece4eHun
€CTECTBEHHO-HAYYHBIX | €CTECTBEHHO-HAYYHBIX
JTUCTIATUTAH C | AWCIIUIUTUH
HE3HAYNTEIEHBIMU
3aTPYAHEHUSIMHA
b1.0.38-H.1 OOGyuarontuiics He | OOywarommiics ciabo OOyuaronuics OOGyyarontuiicst
BIageeT HaBBIKAMU BJaJeeT HaBBHIKAMHU BJIaJeeT HAaBBIKAMHU cBOOOJTHO BiIafeeT
npoBeneHuss  (QU3MKO- | TpoBeleHus GpU3NKo- npoBeneHust GU3UKO- | HaBBIKAMH NPOBEICHUS
XMMHUYECKMX METO/OB | XUMHYECKHX METOJOB | XHMMHYECKHX METOJIOB (U3HKO-XMMHUYECKUX
UCCIIEJIOBAaHUI II0YB M | HMCCJICAOBAHUM NOYB U | HCCIIEIOBAHUM I10YB U METO/IOB
CEIIbCKOXO3SICTBEHHO CENIbCKOXO3SIICTBEHHO | CEJIbCKOXO3IHCTBEHHO | HCCIEOBaHUIl OYB U
I mpoayKuuu i IpoIyKIUU I IpoayKIUU C CEJIbCKOXO035IICTBEHHO
HeOOJIbLIINMU H IPOAYKIMY MU
3aTpYOHEHUSIMHI pereHnn
npodeccruoHaTbHBIX
3a1ad

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUii, HABLIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yOIMX
copMUpPOBaAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHU S JUCIUIIMHBI

TumnoBbie KOHTPOJIBHBIC 33JIaHUS U MaTEPHUAIIbl, HEOOXOAMUMBIC ISl OIIEHKH 3HAHUH, YMEHUN U

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

1.

dusznyeckas U KOUIOUAHAA XUMHS [DJIEKTPOHHBIM pecypc] : METOH. yKa3aHHUsS K BBIIIOJIHEHHUIO
nabopaTOpHBIX 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, HuHCTHTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxuno-Ypansckuit ['AY, 2016. - 85 c. : un.,
tabn. - C mpun. - bubmmorp.: c. 83 (10 Ha3B.). - JlocTym u3 JIOKaabHOH CETH:
http://192.168.2.40/Books/keaz061.pdf - Hoctyn u3 ceTu Hurepner:
http://188.43.29.221:8080/webdocs/iae/keaz061.pdf

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

Xumusi (usudeckas W KOJUIOMAHAs [DJIEKTpPOHHBIN pecypc] METOJl. PEKOMEHIAIUN K
CaMOCTOSITENIbHON paboTe MO TUCHMILINHE [U11 O6akagaBpoB, 00yYarOMIMXCS MO HAINPaBICHHIM:
35.03.03 "Arpoxumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CamoBoactBo”,
35.03.07 "TexHonorust NpoU3BOJICTBA CENbCKOXO03siicTBEHHON npoaykuuu'"] / KOxHo-Y panbckuii
I'AY, Uncturyr arposkoisioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 28 c. : wun., tabn. - bubmmorp.: c. 28 (10 Ha3B.). - JlocTyn W3 JIOKaIbHOW CETH:
http://192.168.2.40/Books/keaz063.pdf. - JHoctyn u3 ceTu WNuTtepHer:
http://188.43.29.221:8080/webdocs/iae/keaz063.pdf

®dusnyeckasl U KOJUIOUIHAS XUMUA [ DIEKTPOHHBIN pecypc] : METO. yKa3aHUsl 10 UCIOJIb30BaHUIO
1abopaTopHOTO 000PYAOBAaHUS [[UIsI CTYACHTOB arpOHOMHYECKOTO (haKkyiabTeTa HampaBICHHI:
35.03.03 - Arpoxumus u arponouBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CamoBoacTso,
35.03.07 - TexHOI0TUs MPOU3BOJACTBA CEIBCKOXO3MCTBEHHON npoaykuuu] / KOxxHo-Y panbckuii
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I'AY, Uncturyr arposkosnoruu ; coct. A. A. Kanranos. - Muacckoe: HOxHo-Ypanbckuii 'AY,
2016. - 18 c. : wr., Tabm. - bubmworp.: c. 17 (6 Ha3B.). - [locTynm H3 JIOKaJIbHOW CETH:
http://192.168.2.40/Books/keaz062.pdf - Hoctyn u3 ceTu HNurepuer:
http://188.43.29.221:8080/webdocs/iae/keaz062.pdf

4. MeToauveckne MaTepHuaJIbl, ONpPee/slue Npouea1ypbl ONeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM
B nmaHHOM paznene METOOMYECKUE MaTepuasbl, ONPEACISIOMINE IMPOUEAYPbl OLICHUBAHUS
3HaHWH, YMEHWH, HaBBIKOB, XapaKTEPU3YIOMUX O0a30BbIM 3Tam (OpMUpPOBAHUS KOMIIETCHIIMH 110
TUCIUTIINHE «XUMHS (Pu3HUecKass W KOJUIOWIHAS», TPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY H3
HUCIOJIb3YCMBIX BHUAOB TCKYHICTO KOHTPOJIA YCIICBACMOCTU H HpOMG)KyTO‘IHOﬁ arrecralquu
oOy4Jaronmxcs.

4.1. OueHoyHble cpeacTBA VI NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH
4.1.1. OnieHuBaHue OTYETA IO JTAOOPATOPHOI padoTe
Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00 YJArOIIHMCS
OCHOBHOI mpodeccuoHanbHOM 00pa30BaTeIbHON MPOrpaMMBbl MO OTAEIbHBIM Te€MaM AUCLMIUIAHBL.
Coneprxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopupiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH oOTdeTa (TadI.)
JOBOJIATCS 10 CBEJCHUS 00YYAIOIIUXCsl B HAUasIe 3aHsATHH.

O1neHOYHbBIE CPEICTBA Kon u
No HalMEHOBaHHE
B Otuer no nabopatopHoit paboTe (pumep) MHAMKATOpa
KOMIIETEHIINH
1 1. 3HaueHNs KOHCTAHT CKOPOCTEN UCCIIEJOBAHHON PEAaKIMU TP IBYX NI-Tonk-1
TeMHepaTyan. I/ICHOHLSYGT OCHOBHBEIC
3aKOHBI
2. 3HayeHHs NEPUOJIOB MOTYTIPEBPAIICHHUS BEIIECTBA IIPH JBYX eCTeCTBEHHOHAYHEIX
TEMIIEpaTypax. JMCLUIUIHH st
3. BenuunHy 5HEpruy akKTUBAIIUH PEAKIIHH. PELIeHUs CTaHIapTHBIX
4. IMomunHsercs nu qaHHas peakius npaBuwiy Bant-I'odda 3agad B obmactu
(ompenenuTh TeMIIepaTypHbIA KO3(QGUIHUEHT peaKiu y)? ziggii(;f;l:m’ .
5. BelpaxkeHue 3aKoHa AEHCTBYIOIMX Macc AJIs JaHHOW peakluu. ArPOOMBOBECHHAC
TIPUMEHEHUEM
MH(OPMALIOHHO-
KOMMYHHMKAIIMOHHbIX
TCXHOJIOI'MH

OTyeT OIEHUBACTCS 10 YCMOTPEHHIO TIPEMOJaBaTeiisi OIEHKOH «OTIWYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIIBHO», «HEYIOBICTBOPUTEIHLHO» WM OLEHKON «3a4TeHO», «HE 3auTeHOo». OIleHKa
«3a4TEHO» CTaBHUTCS OOydJarmmMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
YCTaHOBJICHHBIM ISl TOJIOXKHTEIBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «YyIOBICTBOPUTEIHLHO»).
OreHka 00BABIIAECTCS 00YJaIOMEMYCsl HEITOCPEICTBEHHO MOCTIE CIavu OTYETa.

HIkana Kpurepumn oneHuBaHusi

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAaMOTHO;
- cBOOOIHOE BJaJICHHE TEPMUHOJIOTHEN;

Ouetika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYKIEHHs TPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

(OTIIMYHO)
- YMEHHUE ONMHUCHIBATh (GU3NKO-XUMUIECKHUE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;
- YMEHHE MPOBOAMTD U OLIEHUBATH PE3yJIbTaThl U3MEPEHHUIA;
- COCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

Ouenka 4 .
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;

(xoporo)
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- OCO3HAaHHOE TNPHUMEHEHHE TEOPETHUUYECKUX 3HAHUW i1 ONHCaHUs
(PUBUKO-XUMUYECKUX3aKOHOB,  SIBJICHHMA HW  TIPOILIECCOB,  pEIICHUS
KOHKPETHBIX 3a]1a4, MPOBEJACHUS U OLIEHUBAHUS PE3yJIbTATOB U3MEPEHHUI,
HO coJiep)kaHue ¥ opMa OTBETA UMEIOT OTJEIbHBIC HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,
- HETOYHOCTH B OIpEAEJICHUH TOHATHI, B NPUMEHEHUH 3HAHUM s
onmucanus (PU3NKO-XUMUYECKUX3AKOHOB, SIBJICHUN U MPOIECCOB, PEUICHUS
KOHKPETHBIX 33/1a4, IPOBE/ICHUS 1 OLICHUBAHUS PE3YJIbTAaTOB U3MEPEHUH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- Oo0HapyXHUBaeTCs HEJOCTaTOYHO TIyOOKOEe IOHWMaHUWE HU3YYEHHOTO
Marepuasia.

Onenka 2
(HEy1OBJIIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUUCCKUX 3HAHUIM; JOMYIICHBI ONIHOKU
B OIpECNICHUH TOHATHI W ONHCAaHUU (PU3HKO-XMMHUYECKUX3aKOHOB,
SBJICHUI M MPOLECCOB, MCKAXEH HX CMBICI, HE PEIICHBI 3ahadd, He
MPAaBUIILHO OLEHUBAIOTCS PE3YNIbTAaThl H3MEPEHUIA;

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

Ixkana

Kpurepun oneHuBanus

O1eHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM 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 3alaydl  (JOMyCKaeTcs
HAIMYME MAaJO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE
PacKpbITUE COJEpKAHUE BOMPOCA UM OTPEITHOCTh HEMPUHIMITUAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aYTEHO»

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OMNOKN
B OIpENEeNCHUU TOHATHA W ONUCAaHMU (U3UKO-XMMUYECKHX 3aKOHOB,
SBJICHUI M TIPOLIECCOB, MCKAKEH MX CMBICI, HE PEIICHBI 3ahadd, He
MPAaBUIIHLHO OLEHUBAIOTCS PE3YNbTaThl H3MEPEHUIA;

- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH MpOrpaMMBl, JOMYCKAIOTCS
rpyObie OUIMOKH B U3JI0KEHUH.

4.1.2. TectupoBanue

TecTtupoBaHue WCTIONB3YETCS MJIS OIEHKH KadecTBa OCBOEHHUS OOYyJarolmuMcs OCHOBHOM
npodeccuoHaTbHON  00pa3oBaTeIbHONM MPOTrpaMMBl MO  OTHEJNBHBIM TeMaM WM  pa3JenaM
TUCIUTIIMHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUI
YIPOCTUTH MPOLENYpYy H3MEpEHUs 3HAaHUH W yMeHud oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJIOKEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET
N3 HECKOJIBKUX BapI/IaHTOB OTBECTOB.

OneHouHbIE CPEACTBA Kon u HanMeHoBaHMe
Ne TectupoBanue HRIukaTopa
KOMIIETEHIINH
1 | 3amanwme 1 W-1ork-1

Kak m3menuntcs ckopocts peakiun 2NO + Ox — 2NO;, eciiu 06bemM Hcnons3yer
PEaKIMOHHOIO COCYy/la YBEJIMYUTH B 2 pasa: OCHOBHBIE 3aKOHBI
1) ymensintes B 4 pasa €CTECTBEHHOHAYYHbIX
2) yMEHBIIUTCS B 8 pa3 NUCIIVIIIINH JUIS
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3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

3ajanue 2

YeMm 0OBsICHSIETCS MOBBIIIEHHE CKOPOCTH PEAaKIMU MPU BBEICHUU B
CUCTEMY KaTanu3aTopa:

1) yMEHBIIIEHHEM PHEPIUU aKTUBAIUU

2) yBEJIIMYEHUEM CPEAHEN KMHETUYECKON SHEPTUU MOJIEKYJI

3) BO3pacTaHHEM YHCIia CTOJIKHOBEHUH

4) pocTOM uHuClIa aKTUBHBIX MOJIEKYJI

3ananue 3

Kakue u3 mnepeuncieHHBIX BO3ICHCTBUII NPUBENYT K H3MEHEHHUIO
KOHCTAHTBI CKOPOCTH PEaKIUH:

1) u3MeHeHHE NaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) u3mMeHeHue oobeMa peakIMOHHOI0 CoCcyaa

4) U3MEHEHHE KOHLEHTPALIMU PEAarupyronux BEleCTB

3amanue 4

Kakoe BnusiHHE OKa3bIBa€T MepeMelINBaHUE Ha CKOPOCTh NMPOTEKAHUS
reTepOreHHON XMMUYECKON pEaKIINU:

1) BO Bcex ciydasix yBEJIMYMBAET CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEJIUUYHUBAECT CKOPOCTh PEAKIIUU

3) He BIMSET Ha CKOPOCTh PEaKINu

4) yMeHbIIaeT CKOPOCTh peakLun

3ajanue S

VYBenuueHne CKOpOCTH pEaKkUMH C MOBBILIEHUEM TEMIEpPaTyphl,
BBI3BIBACTCS TJIABHBIM 00Pa30M:

1) yBennm4eHueM CpeIHel KHHETUYECKON SHEPTUH MOJIEKYT

2) yMEHBILIEHUEM UNCIIa aKTUBHBIX MOJIEKYJ

3) poCTOM YKClIa CTOJIKHOBEHUH

4) yBenmuueHueM 3 PEKTUBHOCTH CTOJIKHOBEHUMN

3ananue 6

Ipu 20 °C KOHCTaHTa CKOPOCTH HEKOTOPOil peakiuu paBHa 10 Mun
I a mpu 50 °C - 810* mumnm!. UeMmy paBeH TemmepaTypHbIit
KO3 PHULHUEHT CKOPOCTH PEaAKLIUU:

1)2

2)3

3)4

4) 8

3amanue 7

CKOpoOCTb, KaKMX PEAKIUI YBEIMUNBAETCS C POCTOM TEMIIEPATYpPHL:

1) mro0BIX

2) NPOTEKAIOIIMX C BbIICTIEHUEM SHEPTUU

3) NpOTEKAIOMIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3amanue 8

Ecnu xoncranta ckopoctu oxHoi peakiuu (k') Oosblie KOHCTaHTHI
ckopoctu BTopoi peakiuu (k"), TO Kakoe COOTHOIIEHHUE MEXKTY
SHEPTUSIMHU aKTUBALIMH 3TUX PEAKLUNA MPABUIBHO:

1) Ed' >E)"

2) E'.<E,"

3)Ea=E."

4) HeNb3sl ONpPEeNIEIUTh

pereHus
CTaHJAPTHBIX 33J1a4 B
obnactu
arpo3KoJIOTHH,
arpoOXUMHH U
arpoIoOYBOBEJICHUSIC
MIPUMEHEHUEM
MH(pOPMAIIOHHO-
KOMMYHUKAITTOHHBIX
TEXHOJIOTHit
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3amanue 9
Kakne W3 mnepednciieHHBIX BO3JCHCTBHI MNPUBEAYT K H3MEHEHUIO

3HAYCHUS] KOHCTAHThI PABHOBECHS] XUMUYECKUX PEaKIU:

1) n3meHenne maBICcHUS

2) U3MEHEHUE TEMIIEPATyPhI

3) 3aMeHa Katanu3aropa

4) U3MEHEeHHE KOHIICHTPALIMI pearupyromux BEeUeCTB

3amanue 10

Ecnmu o0beM  3aKkpeITOTO  PEakIMOHHOTO  COCyJda,B  KOTOPOM
YCTaHOBUJIOCH PaBHOBECHE

2S0; (r.) + Oz (r.) = 2S05 (T.), yMEHBLIUTSH B 2 pa3a, TO:

1) ckopoCTH TIPSIMOM 1 OOPAaTHON PeaKIUii OCTAHYTCS OJUHAKOBBIMU
2) CKOpOCTh MpPSIMOM pEaKkUuu CTAaHeT B 2 pa3a OojbllIe 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 3aBeayronero kadenpoit
Ha 2K3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBarenb Kadeapbl, MPUBJICYEHHBIH A MOMOIIU B
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IIpUeMe »HK3aMeHa. B ciydyae OTCyTCTBHsSI BEOyLIEro MpenojaBareis BSK3aMeH IpUHUMAaeTcs
npernojaBaTesieM, Ha3HAU€HHbBIM pacHopsKeHHEM 3aBeayIollero kadeapoil.

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

OOyyaromuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TIPEABSBISAIOT HK3aMEHATOPY.

Jlg nmpoBeneHns dK3aMeHa BEAYIIMM NPEnoiaBaTellb HAKaHYHE M0JIydaeT B JeKaHaTe 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT IMOCIE OKOHYaHHUSI MEPONPUATHUS B
JIeHb MPOBEICHUS SK3aMEeHA UM YTPOM CIEAYIOLIEro JHsI.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BHUJE
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (popMe 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 BOMPOCOB JaBaTh [JIsl PEHICHHS 3aladyd U TpPUMEphl, HE BBIXOJAIIME 33 PAMKHU
IIPOMICHHOI0 MaTepuaa 1o U3y4aeMoi AUCLUIIIMHE.

3HaHUsI, YMEHUS U HABBIKU OOYYaIOMIMXCS OMPENESIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO>»,
«yIIOBJICTBOPUTEILHO»,  «HEYNOBICTBOPUTEIBHO»,  KOTOPHIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0yUaloLIerocs B I€Hb SK3aMeHa.

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

[Ipu mpoBeneHNH yCTHOTO 3K3aMEeHa OOYYarolIUiicsi BHIOMpPAeT SK3aMEHAIlMOHHBIN OHIIEeT B
CIIy4aiiHOM MOpSAKE, 3aTeM Ha3bIBaeT (haMUITUIO, UMSI, OTYECTBO U HOMEP dK3aMEHAIMOHHOI0 OuieTa.

Bo Bpemsi sk3aMeHa oOydaromryecs MOTYT IOJIb30BaTbCd C pa3pelIeHUs 3K3aMeHaropa
MPOTpaMMOM  JUCIUTUIMHBI, CIPABOYHOWM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU TOCOOMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems moArotoBku OTBeTa NMpH CAaye SK3aMeHa B YCTHOM (hopMe JOIDKHO COCTaBISTH HE
MmeHee 40 MUHYT (110 JKEJIaHUIO0 00YYaroOIIErocsi OTBET MOXET ObITh JOCPOUYHBIM). BpeMmsi oTBeTa — He
oonee 15 MuHyT.

OOyuaromuuiics, HCIBITHIBAIONINH 3aTPYIHEHHS TIPU MMOATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIMM MPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy OKOHUYaTEeIHLHOM OIEHMBAHWM OTBETa OIICHKA CHIDKAeTCsl Ha OfuH Oayul. Beimaua
TPEThero OusieTa He pa3perIaeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3sAB OWJIET, OTKa3ajcsi OT IPOXOXKIACHHUS
aTTecTallid B CBS3M C HEMOJArOTOBIIEHHOCTbIO, TO B BEJIOMOCTH €My BBICTABISETCS OLEHKA
«HEYJIOBJIETBOPUTEIBHO.

Hapymienne AUCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajoB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JUYHON KOMMYHUKALIMOHHOW U KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX HCIBITaHUI 3ampenieHo. B cimyuyae HapymeHust 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJaIUTh O0YYaromlerocss M3 ayJuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIBHO».

BricTaBiieHne OLIGHOK, TIONYyYEHHBIX TMPU TOJBEICHUH PE3YJIbTaTOB MPOMEKYTOUHOM
aTTecTallud, B 3a4ETHO-3K3aMEHAIMOHHYI0 BEJOMOCTb M 3a4ETHYIO KHMXKKY IIPOBOJUTCSA B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemongaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHs 3alMCEM O pe3ysbTaTax IPOMEXYTOYHOM aTrTecTalud B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTh U B 3aUE€THbIE KHIKKH.

HesBka Ha »K3aMeH OTMEYaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMHU «HE
SABHIICA».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM COaThb JK3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHuBepCcUTET yCTaHABIMBAET NEPUO JIMKBUAALNHU 3aI0JDKEHHOCTH. B 3TOT mepuoj mpernojaaBaren,
NPUHUMABIINE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X IHEeH, Korga oHu OyayT NMpUHUMATH
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3a0/oKeHHOCTH. VHpopManus o JHMKBHIAIMM 33J0JDKEHHOCTH OTMEYAeTCss B SK3aMEHAIMOHHOM
JHCTe.

OOyuaronMes, MOKa3aBIIUM OTJIMYHbIE W XOpOILWE 3HAHHUSA B TEUCHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO0 KOHTPOJS YCIIEBA€MOCTH, MOXXET OBITh HpPOCTaBJICHA HSK3aMECHAI[OHHAsS
OLIEHKA JIOCPOYHO, T.€. 0e3 caaun 3k3ameHa. OleHKa BBICTABIIACTCS B HK3aMEHAIIMOHHBIN JTIUCT WK B
3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTb.

WuBanuapl 1 1Mna ¢ OrpaHu4eHHBIMU BO3MOXKHOCTSIMH 3/I0pOBBS, MOTYT CIIaBaTh SK3aMEHBI B
MEKCECCHOHHBIH MEpHo]] B CPOKH, YCTAHOBJICHHBIC HHANBUIYAIbHBIM y4eOHBIM MIaHOM. VIHBanuap! u
JHMIA ¢ OrPAaHWYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI, HMEIOIIME HAPYIICHHUS OMOPHO-IBUTaTEIbHOTO
ammapara, JOINYCKAaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKAECHUU ACCHUCTEHTOB-
COIPOBOXKJAFOIITHX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM AJIi OCOOBIX CIy4aeB H3J0XKEHa B
«[TonokeHNH O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTANK 00YyJaIOMNXCs 110
OIIOIl oOGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckuii [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 ).

OneHoYHbIE CPEICTBA Kona 1 HauMeHOBaHuE
No HHAIUKATOpa
DK3amMeH A p
KOMIIETCHIINU
1 3 cemectp NJI-1omk-1
1. Tlpemmer u 3amaun (usmveckold XUMUU. Poib OTEe4eCTBEHHBIX Ucnonb3yer

YUEHBIX B pa3BUTUM (U3NYECKON U KOJJIOMIAHOM XMMHHU. 3HAYEHUE | OCHOBHBIE 3aKOHBI
¢usnvyeckoili. M KOJUIOMTHOW XMMUHM B  OHMOJIOTMYECKOH M | €CTECTBEHHOHAYYHBIX

CEIBCKOXO35MCTBEHHON HayKaxX. NUCIIUIIINH JUISA
2. ArperarHble COCTOSIHMS BEUIECTBA. XapaKTEPUCTHUKA TBEPAOrO U perieHus
xuakoro cocrosinus. [lonarue o miasme. CTaHJapTHBIX 33/1a4 B
3. 3aKkoHbl WHA€alIbHBIX Ta30B. 3akoH boilnga-Mapuorra, [I'eii- obnacTtu
JIroccaka, ABoragpo. MoneKkyIapHO-KMHETUYECKas TEOpHUs ra3oB. arpodsKOJIOTUH,

4. PeanbHble Ta3bl, UX OTIMYME OT HACANbHBIX. ['a30BbIe cMmecH, arpoXuMuu U
3akoH JlanpToHa. arporno4YBOBeICHUSIC
5. Ilpeamer tepmoauHamuku. OCHOBHBIE TEPMOJAMHAMUYECKUE NPUMEHEHUEM
MOHATHSL: TEIUIoTa, paboTa, Teno, cucrtema, cpena, ¢asa, mapameTpsl, MH(OPMALMOHHO-
npouecc. [Ieppoe Haya10 TEPMOIUHAMUKH. KOMMYHHUKAIMOHHBIX
6. 3akoH ['ecca m ciencrBus, BBITEKarOMe u3 Hero. [loHsatme TEXHOJIOTUIA

SHTANBINU. Beraucienne TermnoBeix 3QPEeKToB peakiuii mo TermioTam
o0pa30BaHMs U CrOpaHUS BEILIECTB.

7. Bropoi#l u TpeTuil 3aK0H TepMOAMHAMHUKHU. DHTponusl. [loreHnnan
['m66ca u HampaBIEHHOCTh XUMHYECKHUX peakuuid. [IpuMeHeHnue
3aKOHOB TEPMOJMHAMUKH K KUBBIM OpraHU3MaM.

8. Xwumunueckas kKuHeTMKa. CKOpPOCTh M KOHCTAHTa CKOpPOCTH
XUMHAYECKON peakuuu. X 3aBHCHMOCTH OT pa3iMyHBIX (PaKTOPOB.
VpaBHenue Appenuyca. DHeprus aktuBanuu. OnpeneneHue SHEPrumn
aKTUBALUU.

9. MonexkyIapHOCTb U MOPSIOK pEeaKLUU. DJIEMEHTAPHBIE TPOLIECCHI.
Kunernueckue ypaBHEHUS peakuid IEPBOTO U BTOPOIO MOPSIAKOB.

10. Katanuz u ero 3HaueHue. OCHOBHBbIE MPUHIUIBI KaTajln3a
(yyacTue KaTanu3aTtopa B XMMHUYECKOW PEAaKUUH, CHH)KEHHE SHEPTUU
aKTUBallUM ¥  W30UpaTenbHOCTH  ACUCTBHs). | OMOTCHHBIH W
TeTepOreHHBIN KaTtanu3. @epMEHTAaTUBHBIN KaTallu3, €ro 0COOCHHOCTH
Y 3Ha4YEHUE B OMOJIOTMYECKHX Mpolieccax.

11. CnoxHble peakiuud, WX PasHOBUAHOCTH. {DOTOXUMHUYECKHUE
peakiuu. CHHTE3 OpPraHMYECKOTO BELIECTBA PACTEHHUSIMM TIOJ
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nelicTBUeM xyopoduiuia. 3HaueHue GpoTocuHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUUECKUI XapakTep PaBHOBECHS.
3akoH AeicTByronmx macc. KoHcTaHTa XMUMHUECKOTO paBHOBECHS, €€
CBs3b ¢ moreHuanoM ['u60ca. CmelieHne XMMUYECKOro paBHOBECHS,
npuHuun Jle-Illarense.

13. PactBopbl. CriocoObI BBIpaKEHUS COCTaBa pacTBOPoB. Dusndeckas
Y XMMUYECKas TEOPUHU PaCTBOPOB.

14. KonnuratuBHble  CBOWCTBA  pacTBOpPOB.  3akoHbl  Payms.
[lonmxenue pAaBieHUST HACBILIEHHOIO Iapa pPacTBOPUTENS Haj
pactBopoM. Kprockomnusi. D0yumocKomus.

15. Ocmoc. OcMmoTuyeckoe JnaBiieHHE pPa30aBICHHBIX PacTBOPOB.
3akon Bant-I'odda. buonoruyeckue mpomeccsl 1 0CMoc.

16. Teopus ay1eKTpoIUTUUECKON nucconnanun AppeHnyca. PactBopsl
ANEKTPOJIUTOB U HE-31eKTPONUTOB. Citabble ¥ CUIIbHbBIE JEKTPOIUTHI.
[Ipoueccst conmbBatanuu (ruaparanuu). CrTeneHb W KOHCTAHTa
JUCCOLUAIMH, UX 3aBUCUMOCTb OT KOHLIEHTPALIUU U TEMIIepaTyphl.

17. Teopust cuIbHBIX 37eKTPoaUTOB [lebast n Xiokkens. AKTUBHOCTb,
KO2(pPUIMEeHT aKTUBHOCTH, HOHHAs CHJIa pacTBOpa.

18. Ilpumenumocts 3akoHoB Payns u Baut-I'opda k pactBopam
AEKTPOJINTOB. MI30TOHNYEeCKUi KOdPHUIEHT.

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

20. bydepHble cucTeMbl, HX COCTaB U MeXaHU3M JeiicTBus. Pacuer pH
OydepHbix cucreM. bydepHas eMKOCTh, BIUSHUE HAa HEE Pa3IMYHBIX
¢dakTopoB. bruonornueckoe 3HaUeHHE OY(HEPHBIX CHCTEM.

21. DnexkTpuyeckass  MPOBOAUMOCTb  PAacTBOPOB  DJIEKTPOJIMTOB.
[IpoBOAHMKM TIEPBOrO M BTOPOTrO pPOJA. YJAEIbHAs DJIEKTPUYECKAs
MPOBOAMMOCT;  3aBHUCHUMOCTh  OT  paz0OaBineHus.  MomspHas
ANEKTpUYECKasi TMPOBOJUMOCTh. 3akoH pa3daBieHus OcTBaibaa.
[TonBMKHOCTH HOHOB, CKOpPOCTh UX JABMKeHHUs. [Ipaktuueckoe
IIPUMEHEHHE ITPOBOAUMOCTH.

22. JIBOMHON »HIEKTPUUECKUNA CIIOH W €ro CTPOEHHUE. OJIEKTPOIbI
MepBOro u BTOpOro pona. CTaHAAPTHBIN 3JEKTPOAHBIA MOTEHIMA.
VpaBuenue Hepucra. MHamkatopHble, CTaHAAPTHBIE M 3JIEKTPOJIbI
cpaBHeHHUs. [loTeHIMOMETpHUYECKOE ONIPEEIEHNE HOHOB B PACTBOpAX.
23. l'anpBanmyeckue dneMeHThl. OOpatumple U HEOOpaTHMBbIC
anemeHThl. DJIC rampBaHMYECKUX 3JIEMEHTOB. KOHIIEHTpalMOHHBIC
AJIEMEHTHI.

24. TloBepXHOCTHBIC SIBJICHUS Ha rpaHulle pasznena ¢as. Axcopouus u
abcopOuus. IloBepxHocTHas sHeprus. Pusmyeckas U XUMHYECKas
ancop6uus. Mzotepmsbl afcopOuu. AncopOrus U ee OHOIOrH4ecKoe
3HAauYEHUE.

25. AncopOrusi Ha TpaHUIE «TBEpIOE Telno - Ta3». Teopuu
azcopO1uu, ypasHenue Jlenrmiopa u Opeitaamxa.
26. AncopOusi Ha TpaHMIE «TBEpJOE TeIO0 —  pacTBOP».

MonekynsapHas u oOMeHHas ancopOuus. Monutel. [loBepxHOCTHO-
aKTUBHBIE U IOBEPXHOCTHO-HEAKTUBHBIE BemiecTBa. IloBepxHOCTHOE
HaTsKeHHE U cMaunBaHue. Ponb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas XxapakTepUCTHUKA JUCIIEPCHBIX chcTeM. VX KinaccupuKaims
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U pacnpocTpaHEHUE B IPUPOJIE.
28. O0miasi  xXapakTepUCTHKA  KOJUIOMJTHBIX  CHUCTEM.  MeToabl
MOJTYYEHUS! KOJUIOUTHBIX CUCTEM.

29. MunenisipHas T€OpUsi CTPOCHHS KOJIJIOMIHOW YaCTHUIIbI.

30. MonekynapHO-KHHETUYECKHE CBONCTBA KOJUIOMAHBIX CHUCTEM.
BpoynoBckoe aBukenne. OcmoTuyeckoe napiieHue. CenuMeHTalusl.
Bsskocts.

31. OuncTka  KOJJIOMIOHBIX  PacTBOPOB  METOJAaMU  JUaju3a,
yIbTpadUIbTPAIIUH, STCKTPOANATN3A U IIEKTPOYIbTPaAdUIBTPAIUH.
32. OnTrueckue CBOMCTBA KOJUIOMIHBIX cHcTeM. (CBeTopaccesHue.
D¢ ekt Tunnans. VY IbTpaMUKpPOCKONINYECKHE u
HedeToMeTpUUeCcKHUe UCCIIEeIOBaHMS.

33. DNeKTPOKMHETUYECKUE SIBIICHUSI KOJUIOMAHBIX cucteM. [[3erra-
MOTEHIINAJ.

34. KuHetnueckass M arperaTuBHas YCTOWYMBOCTb KOJUIOMJHBIX
cucreM. Koarynsmus u ¢dakropsl, ee Bb3bIBaomue. I[Ipasuia
[{ynsue-I'apau. Ilopor koarymsauuu. BsaumHas — Koaryssnus.
Crapenue 3051eil U nenTu3anus. 3alUTHOE JIEUCTBUE MOJIEKYJISPHBIX
aICOPOUPYIOIIUX CIIOEB.

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

36. OGmias XxapaKTepUCTUKAa MUKPOTETEPOTEHHBIX CHCTEM. A3PO30JIH,
CYCIIEH3UHU, IMYJIbCUH, TTEHBI.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIE

IIxana Kpurtepun oueHnBanns

BCECTOPOHHEE, CHCTEMaTHYeCKOoe U TIyOOKOe B3HAHWE MPOTPaMMHOTO
Onenka 5 Marepuanaa, YCBOCHME OCHOBHOM U  JIONOJHUTEIBHOM JIMTEPaTyphl,
(OTIIMYHO) PEKOMEHJIOBAHHOW MPOrpaMMON  THCIUILIMHBI,

3aJa4u.

MOJTHOE 3HAaHHWE TPOTPaMMHOTO  Marepuaa,

MPaBWIbHOE pEIlIeHHE

Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B nporpamme,
(xopot10) MaJIO3HAUYUTENIbHBIX OIMIMOOK B PELICHUH 3aJjauy, M HEAOCTATOYHO MOJHOE

PacKpbITUE COAEPKAHUE BOIIPOCA.

3HaAaHUC OCHOBHOI'O IMPOrpaMMHOro marcpuajla B MHHHMaJIbHOM O6’beMe,

Onenka 3
1 MOTPEIIHOCTH HENPUHLMIINAIBHOIO XapaKTepa B OTBETE Ha JK3aMEHE U B
(YAOBIETBOPUTEIBHO)
pELICHUH 3a1a4u.
Onenka 2 npobenasl B 3HAHMAX ~ OCHOBHOTO  NIPOTPaMMHOrO  MaTepuana,

(HeYZIOBJIETBOPUTENHHO) | MPUHIUIHAIBHBIE ONIHMOKH MPU OTBETE Ha BOMPOCHI U B PEILICHUU 3aauu.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX]|

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHme
TS
BHECEHUS
H3MCHEHUH

Iloamuce

Pacmmdposka
HOJIUCH

Hara
BHECCHHS
NU3MCHCHUA
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