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PaGouas mHporpamMMa IVCIMAIUIMHBI «XHMHMA» COCTAaBjleHA B COOTBETCTBHH C
TpeGoBaHmaMU DeepanbHOro rocyIapCTBEHHOr0 00pa30BATENBHOI0 CTAHAAPTa BLICIICTO
o6pazopanus (®IOC BO), yreepikneHHoro lIpukasom MunucTepcTBa 00pasoBaHUA H
nayku Poccutickoit @eneparmu 23.08.2017 r. Ne 813. Paboy4as mporpaMMa IpeaHasHa4YeHa
A0S TIOATOTOBKH OakamaBpa Mo Hampasiesuio 35.03.06 ArpommkeHepus, npodpuas -
D1eKTPooGOpyAOBaAHHE H IEKTPOTEXHOJIOr M.

Hacrosmas paGodas mporpaMMa NHUCLMIUIAHBI COCTaBIICHA B pamKax OCHOBHOM
npodecCHOHANBHOH 06pa3oBaTeNbHOM POTrPaMMBbI (OITOII) m y4uTHIBAaE€T OCOOEHHOCTH
oGy4eHHs TIPH MHKTIO3MBHOM OOpDa3OBAHMU JIAI C OTPaHMYCHHBIMH BOSMOMNHOCTAMH
3popoBbs (OB3) 1 MHBATKIOB.

COCTABUTEb — HOKTOp GHOTOTHYECKHX Hayk, mpodeccop kadeaps baTosckas E.K.

PaGouas mporpamMma JUCIHIUIMHEL 00CYXIeHA Ha 3aceIaHuy xadenpsl «MareMaTHYeCKHE
U eCTECTBEHHOHAYYHBIE TUCIIATIIIHED?

«05y» mapta 2019 r. (mporoxon Ne 8).

3aB. Kadenpoi «MareMaTHYECKUE 1
€CTECTBEHHOHAYYHBIE IMCIHIITHHBD?,
JOKTOp TEXHHYECKHX HayK, Ipodeccop apl- E.M. bacapeirusa

PaGouast porpaMma JUCLUIUIEHE 0f06peHa MeTONIECKO# KOMHCCHEN MHXXEHEPHO-
TEXHOJOIMYECKOro GaKyabTera

«19» mapra 2019 r. (mpoToxomn Ne 5).

[Ipencenaresb METOIMYECKOH KOMUCCHH
VHKeHepHO-TEXHOJIOTHIECKOro (paKyIbTeTa,

KaHIWJaT TeXHHYECKHUX HayK, JOLEHT A.I1. 3pIpsAHOB

b

E.JI. JIebeneBa

Jlupextop Hayunoi GuOIHOTEKHM Ay
; FAYHAS
BUBMOTEK /g
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3.1.  PacmpenencHue o6beMa THCIMILIMHEBI IO BHIAM yue6HOH paboThl
3.2.  Pacnpenenenne y4e6HOrO BpeMeHH 110 pasjzenaMm H TeMam
CTpyKTypa ¥ comepkanue TUCIHILTHEEL

4.1. CopepkaHue TUCIUITTHHEI
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4.3.  Conep:xaHue 1a60PATOPHBIX 3AHITHIN

4.4.  ConepxaHue IPaKTHYECKUX 3aHATUH

4.5. Bunsl u coniepikaHHe CaMOCTOSTENBHOM paboThl 06y YAoK CA
YuebHo-MeTommyecKoe 0becreyeHne cCaMOCTOATENbHOM paboTe!I 0Oygarommxcs
O THCIMITTHHE

DOH[I OLEHOYHBIX CPE/ICTB AT [IPOBEICHHS IPOMEKYTOYHON aTTeCTALIHH
00yJarOLMXCS 110 IUCLUIIHHE

OcHoBHAA ¥ IOMOTHATENbHAS YueOHAsS IUTEPATYPa, HeOOXOAMMAS [T OCBOCHUS
JHACIUILIAHE

Pecypchl MH(pOPMaEOHHO-TENEKOMMYHHKAIIHOHHOMN CETH «HnTeprery,
HE0OXOUMBIE 1715 OCBOEHHS JUCLUIIIHHEEL

Meroauyeckue yxasanus 11 06y4alONIMXCA [0 OCBOSHHUIO THCIUILTHHE]
HHdopmanuonnble TeXHONOIUH, HCTIOTb3yeMBIE IIPH OCYIIECTEICHAH
00pa3oBaTeNEHOro MpOLEcca 110 JUCIHTUTHHE, BKIKYAs [IepeyYeHb
NpOrpaMMHOro obecredeHns 1 HHGOPMAHOHHBIX CIIPABOYHBIX CHCTEM
MarepuanpHo-Texnudeckas 6asa, He06X0aUMAas IS OCYILIECTBICHHS
06pa30BaTeNLHOrO NpOLEcca 110 TUCIHUILTHEES

[Ipunosxenue. oHI ONEHOYHBIX CPELCTB ANl TEKYIIEro KOHTPOIIL
YCIIEBAEMOCTH U NPOBEIEHHUS IMPOMENKYTOUHOH aTTeCTAllHH 00 YYarOIHXCH
JIucT perucTpanyy u3MeHeHuHA
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1. Ilnanupyemble pe3yabTaThr 06ydenus mo AHCUMILTHHE,
COOTHECEHHBIE C IVIAHUPYEMBIMH pe3yabTaTamMu ocsoenns OIIOII

1.1. Hens 1 3212490 AMCHHNTHEDL

Baxanasp mo manpasnenmio mogrorosku 35.03.06 ATrpOuHKEHEpHs JOIDKeH OBITE OATOTOBNIEH
K CIeiylomuM BHIaM INpO(EeCCHOHANBHOH eSTENILHOCTH: [IPOU3BOJCTBEHHO-TEXHOIOIHYECKOH,
Hay4HO-HCCIIe10BATENBCKOMH JeITeIEHOCTH.

Uens aueuunammer — chopmuposars y crymenton CHCTEMY (YHIAMEHTAIBHBIX 3HAHUH 110
XHMHH, HEOOXONMMBIX ISl NOCTEAYIOIEH MOArOTOBKH Gakanaepa, crocobHOTO K 3(deKTHBHOMY
PELICHHIO NPaKTHYECKHX 3alad CelbCKOXO3AHCTBEHHOTO MPOHM3BOLCTEA, a TAKKe CIIOCOOCTBYIOIIUX
JanpHEHIIEMY Pa3BHTHIO THYHOCTH.

3anaun AMCUMIUIMHBI:

— H3YHHIb OCHOBHBIE XHMHYECKHE SBICHHS, OBNALETH (yHIAMEHTANLHBIMH IOHATHAMI,
3aKOHAMH U TEOPHAMMU KIIACCHYECKOH H COBPEMEHHOM XHMMUM;

— ¢hOpMHpPOBATE OCHOBEI HAYYHOTO MHPOBO33PEHHA H COBPEMEHHOTO XHMHYECKOTO MBIIUICHHS;
O3HAKOMMTECS C HAayYHOH annapaTypodf M METOJaMH XHMHYECKOTO HCCIeNOBAHHS, npuobpectu
HaBBIKH NPOBEACHHA XUMHYIECKOTO IKCIEPHMEHTA;

— HayqHThCH BBIICIATL XMMHYECKOE COZEpXkaHHME B NPOQECCHOHANBHBIX 3afayax GyIylieH
NeATeNbHOCTH;

— OBIIQICTH METOJAMHU PELIeHHs NPo(eCCHOHANBEHEIX 3a1aY.

1.2. Ilnanupyembie pe3yabTaThl 06y YeHHs N0 THCIUILTHHE (mokazarenn
c()OPMHPOBAHHOCTH KOMIIETEHIIHIH)

OIIK-1. Cmocoben pemars THIOBbE 3amaul IPOGECCHOHATEHOH NESTETBHOCTH HA OCHOBE
SHAHMH OCHOBHBIX 3aKOHOB MATEMaTHYeCKMX K ECTECTBEHHBIX HAYK C IPUMEHEHHEM
HH(OPMAIHOHHO-KOMMYHHKAIHOHHEIX TeXHOIOTHIA

Koz u
HauME€HOBaHHE
HHIHKATODA Dopmupyemsie 3VH
JOCTHXKEHU S
KOMIETEHHUH
3gaHua | OOyyarommiicss NO/KEH 3HATh: OCHOBHBIE 3aKOHBI XMMHH,
W-101K-1 ABICHUA M TPOLECCHl, HAa KOTOPBIX OCHOBAHbBI [PHHLHUIIEI
Hcnonesyer OEUCTBH OOBEKTOB NpO(ECcCCHOHANBHOM NeATebHOCTH H
OCHOBHBIE 3aKOHEI KOTOpBIE MCIIONB3YIOTCS AN PELUEHHS HHIKEHEPHBIX 3a7a4 -
ECTEeCTBEHHOHAYYHBIX (1.0.11 -3.1)
JUCUHMILTMH 11 ymenus | OOydarommiics [OOIDKEH YMETh: HCIOJB30BaTh OCHOBHEIE
peleHus XMMHYECKHE 3aKOHBI H TIIOHATHA B IPO(EecCHOHATBHON
CTaHIAPTHBIX 33Ja4 B JEATENEHOCTH M UL PEIIeHUS HHKEHEePHBIX 3a1a4 —
COOTBETCTBHH C (61.0.11-V.1)
HallpaBIEHHOCTRIO HaBelkM | OOywarommiics [JO/KEH  BIANeTh: HABBIKAMH  OIHCAHHSI
podecCHOHAIBHOM OCHOBHEIX XHMMHYECKHX 3aKOHOB, SBIGHHH H IIPOLIECCOB, Ha
JESTENLHOCTH KOTOPBIX ~ OCHOBaHBl  NPHHIMNBI  JeHCTBHS  O0OBEKTOB
NpPOQECCHOHANBHOH IEATeIBHOCTH M KOTOPBIE HCIONB3YIOTCS
IUIS pelLleH s HHKeHepHBbIX 3a1a4 - (B1.0.11-H.1)




2. MecTo aucuaningb1 B cTpyKType OIIOII

Jucommimba  «XUMHA» — OTHOCHTCS K O6fA3aTelNbHOM  YacTH  OCHOBHOM
Npo(heCCHOHANBHOM 06pa3oBaTeIbHOM IporpaMMbl OakanaBpuara

3. O0Bém AUCUMILTHEBI H BHABI y4e6Hoi paGorsl

~

OObeM MHCUMILIMHEI COCTABIAET 3 3a4YETHLIE eaguannel (3ET), 108 akageMH9ecKkHx 4acos.
(nanee yacoB). Jlucrumnuna usygaercs B | CEMECTpe. <

3.1. Pacnpenenenne 04beMa THCUHIIMHBI 00 BHAAM y4edHoil padoTsI

Bup yae6noii paGoTsr Konmuyecrso uacosn
KounrakTHasn pa6ora (Bcero) 54
B ToM uuncre:
Jlexmmn 18

[IpaxkTuyeckue zansarus (I13) -

JlaGoparopueie saustus (J13) 36
CamocrosTenbnas pabora o6yuarommxcs (CP) 27
Kounrpoan 27
Hroro 108

3.2. Pacnipenenenne y4eGHOro BpeMeHt 1o pa3aenaM H TeMaM

B TomM umcne 2
HaumeHnoBauue paznena u KonTakrras paborta 2
pasll Bcero yacos p B
n/n TEMBI CP o
=]
JI JI3 I13 >
I 2 3 4 5 6 7 8
Paznen 1. OcHOBEI CTPOEHHS BElECTBA
1.1. Brenenne. OcHOBHEIE 7 1 4 - 2 X
3aKOHBI XUMHUH.
1.2. | X¥MHus 4 NepHOAMYECKAT 9 3 f - 2 :
CHCTEMA DJIEMEHTOR.
CrpoeHue aToOMOB.
XHUMHYECKas CBSI3b.
Paznen 2. B3auMonelcTBHA BELIECTB
71 XuMHyeckas 9 2 4 - 3 X
TEPMOJIAHAMHUKA.
OCHOBHBIE 3aKOHBI
TEPMOTHHAMHKH.
XuMHAYecKasd KUHETHKA.
XHMHYECKOE PaBHOBECHE.




Pasnen 3 Pacteopsr. 1

3.1. XHUMHYECKHE CHCTEMEL: 15 3 6 - 6
PacTBOPEI, TUCIIEPCHBIE

cucteMbl. OCHOBEI

XHMHMYECKOI0 aHan3a

BOJIHBIX PACTBOPOB.

T

["aneBannueckue
3JIEMEHTHI. XHMHYECKHe
HCTOYHUKH TOKA.
DIEKTPOIIH3 COETHHEHUIA.
Kopposzus merannop u
3aIIHTa OT KOPPO3HH.

o

.
1

I~

4.2, Peakunonnas 10
CIIOCOOHOCTE BEIIECTB.
XHUMHYECKUE CBOMCTRA

| METAaJIIOB.

|

Pasnen 5. Dnementer opraruyeckoit xumun

I S

X
DeMEHTH! OpraHHYecKoi 10 2 + - 4 X
XHMHH, ITOTUMEDPBI,
| oromepe.

5.1.

]

X
Pasnen 4. DnexTpoxumuveckue IIPOLIECCEL
4.]. DNeKTpoXHMHYECKHE 21 5 10 - 6 X
CHCTEMBI: KHCJIOTHO-
OCHOBHEBIE H
OKHMCIIHTENILHO-
BOCCTaHOBHTE/ILHBIE
CBOJCTRA BEIIECTBA.
7

|

KonTpoms , 27 I X X r - l X {2
|

277

Hroro J 108 f 18 |36 f ] f 27

4. CTPyKTypa H coepskaHHe JHCLHILTHHBI

4.1. Copep:xanue JTHCHUILTHHBI
Beenenue
XUMHS KaK YyacTh €CTECTBO3HAHHUA. IMpenmer xumuu. BemecTBo. BUABI XUMHYECKHX peakiHii.
Ces3p XHMHH C IpYrdMH HayKaMH. 3HaYeHHe XUMHUU B (OpPMHPOBAHWH MBIIUIEHHS, B U3YYSHHH
TPUPOABI M Pa3BHTUH TEXHHKH. XMMHS U IPOOIEME! 3KOJIOIHH.

OCHOBBI CTPOEHHS BemecTBa
OJIEKTPOHHOE CTPOEHHE aTOMa ¥ CHCTEMATHKA XHMHUYECKHX anmeMmenToB. KBaHTOBO-

MexaHH4eckas Monens aroma. Ilpunuun Iaymu 1 npasuno Xysna. Crpoenne MHOIO3JIEKTPOHHBIX
aromoB. Ilepuonnueckas cucrema J[.U. MeHnneneeBa U WH3MEHEHHE CBOMCTB JIEMEHTOB U HX
coellMHeHHH. OKHCIHMTETbHO-BOCCTAHOBHTENbHBIE CBONCTBA J71EMEHTOB. XHMHUECKAS CBA3B.
OCHOBHBIE THIIBI H XapaKTEPUCTUKH CBA3H. KOBAIECHTHAS M HOHHAS CBS3H. Meron BaneHTHBIX CBA3EH.
I'ubpunuzanua. Ilonatue o Metone MOIIeKyIApHBIX opbutaneif. Crpoenme M cBoOicTBA
POCTEHIIMX MoINeKy:1. THmbl B3amMozneifcTeus Monmexynr. KommiexcHble coemmuenms. OCHOBHBIE
BHIBI B3aHMOAEHCTBUA MOEKy . CHIBI MEXMONEKYIAPHOTO B3aUMOaeHCTBHA. Bomopoanas ces3s.
HlonopHo-axuenToproe B3amMoneHcTBHE MOTEKyN. KOMIIEKCHBIE COEIHHEHHS. Kommnekcer,
KOMIUIEKCO00pa3oBaTeN . JHTaHIbI, 3apil M KOOPIHHALMOHHOE YHCIO KOMIIIEKCOB. THIEI
KOMIUIEKCHBIX CO€AMHEHHH. [IOHATHE O TEOPHSIX KOMILIEKCHBIX COCHHHEHHH. XHMHS BEIIECTBA B
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KOHIEHCHPOBAHHOM COCTOSHHH. ArperaTHoe COCTOAHHE BelecTBa. XHUMHYECKOE CTpOcHHue
TBEpAOro Tena. AMOpPQHOE COCTOSHHE BeIlecTRa. Kpuctamner. Kpucrannaueckue PELIETKH.
XuMHYeCKas CBsA3b B TBEPHOBIX Tenax. MCTELIIIIPI‘{CCKEUI CBA3E H METAaJILbI. XHMH‘{GCKEH CBA3L B
ITOTYNIPOBOAHMKAX H AMDIEKTPHKAX. Peansnrie KPHCTAILTIEI. Hpocme BEIIECTBO. MBOMGpHSK H
annorponus. CTpoeHHe aTOMHOTO Axpa PalHOaKTHBHOCTE. M30TONRI, H306aphI.

Bsaumoneiictens Bemects

ONEMEHTEI XHMUYECKOH TEepMOIHHAMUKH. OuepreTHyeckie 3hPEKTH XEMEYECKHX PEaKITHit.
BHyTpenHAs sHeprus W sHTATBMHA. Tepmoxumus. TepMOXHMUYECKHE 3aKOHEI M YPaBHEHHS.
OHTANBNHA OOPA30BAHHS XHMHMYECKUX coenuHenui. CTaHIapTHOE COCTOSHHE. OHTponus H ee
H3MEHCHME IIPH XMMHYECKHX npoueccax. Jueprus [u66ca u SHeprus ['enbMroneua 1 Ux H3MeHeHus
PH XMMHIECKHX TpOIeccax. YCIOBHA CaMOIPOM3BOILHOIO NPOTeKAHHA XHUMHYECKHX peaKLHil.
YCnoBus XHMHYECKOTO paBHOBECHS. ObpatumEre 1 HeoGpaTHMble peaximy. XuMAYCCKHi NOTEHIIHAL.
AKTHBHOCTB ¥ KO3()(DHUIMEHT aKTHBHOCTH.
Xumuueckoe U (hazoBoe paBHOBeCHs. 3aKOH JercrBha Mace. KOHCTaHTa paBHOBECHS M ee CBS3b ¢
TEPMOIMHAMHYECKUMH  Qyukimsamu. [lpusmun  Jle-Illatense. XHMHMYECKOE paBHOBECHE B
TCTCPOTEHHBIX  cHCTeMax. DazoBoe paBHOBecue. [IpaBuio (as. Pacnpenenenue Bemecrs B
FETEPOreHHbIX chcteMax. IloBepxHocTHBle sBnemns. Copbuus. AncopOLIHOHHOE paBHOBECHE.
['eTeporenHEle AUCTIEPCHBIE CHCTEMEL.
Xumudeckas KuHETHKa. CKOPOCTH TOMOTrEHHELX XHMHYECKUX peakuui. OCHOBHOE XHMHYECKOE
YPaBHEHHe. 3aBHCHMOCTH CKOPOCTH XHMHYECKHX PeaKIMi OT TEMIEPATYpBl. DHEPrusi aKTHBALMH.
I'omorennsri karanus. Llemnpie peakumu. Ousmyeckue METOZBI YCKOPEHHS XHMHYECKHX pEaKIIHi.
Konebarensrre peakumu. Ckopocts TeTePOreHHBIX XHMHUIECKHX peaxuuii. I'ereporeHnsii karamms.

PacTBopsl.

Onpenenenne u xnaccupuranus PacTBOPOB. PacTBODPEI HEINEKTPOIHTOE M 3NEKTPOIIHTOB.
Bonuele pactopel a1eKTponHTOE. ACCOLMHPOBAHHBIE M HEACCOLMMPOBAHHEIE HIEKTPOJMTHI.
CpoiicTBa pacTBOpOB ACCOLMHPOBAHHBIX 3NEKTPOTHMTOB. AKTHBHOCTE. (OCODEHHOCTH BOZBI Kak
PacTBOPHTENS. DNEKTPOTUTHYECKAS JUCCOLUALMS BOIEL Bonopoausiit mokasarens cpensl. Monusie
Peakiuu B pacTBopax. [IMCCONHMALMA KOMIIEKCHBIX COETHHEHMIH. Teopust xucIOT M OCHOBaHWMIL.
KoHcTanTh! KHCIOTHOCTH H OCHOBHOCTH.

Konnounuste cucremsr. Jucnepcrocts 1 AucnepcHble cucTeMel. Knaccupukanus Kommon HbIx
CHCTEM. 301IM ¥ Teltu. MHUEIL H HX CTpOCHHe. Ilomyqenue KOMIOMIHBIX PACTBOPOB. Y CTORYHBOCTE
KOIIOMIIBIX CHCTEM, ONTHYECKHE M SIEKTPHYECKHE CBOMCTBA. MeTOAB! MOMYYeHHS H paspyIleHHs
KOMIOMAHEIX cucTeM. Komtonset B npupoanbx cucteMax. PacTBops! IIOJTHMEPOB.

DNIeKTPOXHMHYECKHE TPOIECChI.

OKHCIHTENBHO-BOCCTAHOBHUTEBHEIE IIPOLIECCHI. Onpenenenve H KIacCH(pUKAIHs
JIEKTPOXUMHYECKHX HpOUeccoB. 3akonsl Papanes. TepMOIMHAMHKA 3MEKTPOIHBIX IIPOLECCOB.
Ilonarue o6 snexTponmbIx moTeHmmamax. [aTbBAHHYECKHE 3ICMEHTEL OJIC u ee wusMepeHwue.
CraHZapTHBIH BOTOPOIHBIA SNEKTPOA M BOZOPOIHAS IMKANA IOTEHIHAIOB. VYpaBuenue Hepucra.
[Torenunansl  MeTaNTMYeCKHX, ra3soBBIX H  OKHCAHTENHHO-BOCCTAHOBHTEILHBIX 311€KTPO/IOB.
HoncenexTuBHbIE 3NEKTPOIBI M CEHCOPEL. MemOpanbl u memOpanHeli norenuman. Kuxeruxa
JICKTPOAHBIX MPOUECCOB. INEKTPOXUMHYECKAS M KOHLEHTPAUMOHHAS IOIAPH3ALAS. DNEKTPOIH3.
[locnenosatenerocTs anekTpoaHEX Mpomeccos. Bexox mo TOKY. DNEKTPOIU3 C HEPACTBOPUMBIMH U
PacTBOPUMBIMH AHOJAMH.

Kopposus u 3ammra Metannos u cnnaBoB. OCHOBHBIE BHIBI KOppo3uH. XUMHYECKAs KOPPO3HS.
OnexTpoxumuyeckas Kopposus. Kopposus mox geiicteuem Oy OAFOIUX TOKOB. METOMBI 3aIIUTEl OT
KOPPO3HH: JIETMpOBAaHUE, 3IEKTPOXHMHYECKAs 3allHUTa, 3alUTHBEIE IOKPHITHA. M3MeHeHHe CBOMCTB

KOppO3HOHHOH cpenbl. MHruOuTOps! KOpposuw.
OIIEKTPOXMMHYECKHE CHCTEMBL. XHMHYECKHEe WCTOYHHKH TOKA. DNeKTpOXHUMUYECKHE

SHEPrOyCTAHOBKH. JJIEKTPOXHMHYECKHE IIPEOOPA30BATENH, KOHIEHCATOPHL. DIEeKTPOXUMHYECKas
06paboTka MeTaoB. NEKTPOXUMHUYECKHE IIOKPBITHL.
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Peakumonnasn cnoco6uocTs BemecTs. XHMHYECKHE CBOMCTBA MeTANIOB.
BemutecTBo 1 ero uncrora. AnamuTHueckuii CHI'HAJl ¥ €70 BHABL XAMHYECKas HAeHTH()HKALHSL.
Kucnotro-ocHoBroe u OKHCITHTEIbHO-BOCCTAHOBHUTENEHOE THTPOBAHKE. ['paBumerpuueckuii u
KOJIOpHUMETPHYECKHH aHATH3. DIEKTPOXHMHYECKHE METOIEI aHATH3A.

JJIeMEHTHI OPraHHYecKOH XHMHUM.
Opranuyeckne nomuMepHsie MaTepuansl. MeToas! momydeHus momHMepos, HOTHMepH3alLys,

noauKouNeHCaLHA. CTpOeHHe U CBOKCTBA MONHMEpOB. [Ipumenenne nommumepos.

4.2. Copepxanne Jexumii

Kon-Bo

Haumenosanue H CoepiKaHue JIEKIHH
qacoB

I | Beemenue. OCHOBHBIE NOHATHS H 3aKOHEI xumuu Ilpeamer xwMmuu. 3Hauenwe 2 7
XAMHH B HAYYHO-TEXHHYECKOM IIporpecce OCHOBHBIE MOHATHS H 3aKOHEL XM,
XAMHAL ¥ NepHOIHMYEcKas CHCTEMA 3JIEMEHTOB. Crpoenne atomo CorpemeHHEIE
[IPEACTaBNCHUA O CTPOEHHH aTOMOB OJJIEMEHTa, OCHOBAaHHBIE HA HEKOTOPBIX
[IONOMEHHAX KBAHTOBOH MEXAHHMKH: JBOHCTBEHHAS KOPITYyCKYJIAPHO-BOJIHOBAS
UPHpOJa SNIEKTPOHA, NPHHIKI HEONpEeeHHOCTH, KBAHTOBLIE YHCIIA. [IpuaImn
Haynu. IlpaBuma w nopamok samonuemHus aTOMHBIX OpOHTalelf, IpaBHIO
Kneuxoscxoro, Xynna, samper [laymu MHOI'O3JIEKTPOHHBIX aTOMOB. B3aHMOCBS3E
PAaCHONOXCHHS SJIEKTPOHOB B aTOMaX C HX XUMHYECKHMY CBOHCTBAMH.

o
(R

Ilepuonnueckuit 3akoH B crere CTPOEHHS aTOMOB, IIEPHOJHYECKAs CHCTEMA
31EMEHTOB. HeKoTophle XapakTepHCTHKH ATOMOB 3IEeMEHTOR: PagHychl aTOMOB U
HOHOB, JHEeprus HOHH3AIIKH, 9HEpPrHs CpOICTBA K JJIEKTPOHY
SJIEKTPOOTPUIIATENIEHOCTE. XUMHYECKas CBSA3b Hopmanbroe u Bo36y:xmerHOE
COCTOsIHHE aToMOB. OCHOBHEIE THIILI U XapaKTePHCTHKH XAMHYECKOM CBAZH: METOX
BaICHTHBIX CBA3€H, IOHATHE O METOIeE MOJICKYJIApHBIX opbuTaneii. Cps3pb
KOBaJ€HTHAas, JOHOPHO-AaKIENTOpHas, HOHHAS, MeTaUIHYecKas, BOIOpOJHAS.
3aBHCHMOCTE CBOMCTB BEIIECTB OT THIIA XHMHYECKOH CBSI3H.

o

Xumuyeckas TEPMOJUHAMHKA. OcHoBHEIE [IOHATHS %} 3aKOHEL
Tepmomnnamuyeckas cucrema. BHyTpeHnss SHEPrHs TepPMOIHMHAMHYECKOMH
cucrembl. Temnosod a(dexr peaxmuu. Ileppoe Hauamo TEPMOJUHAMUKH.
OuTanenus. TepMOXMMHYeCKHE YpaBHeHHd. 3akoH [ecca. Bropoe Hauano
TepmonuuamMukH.  CranjaprHas — oHTpomms.  DakTophl  (SHTPONMHHBIA M
SHTANIBPIHMHHEIA),  ONpPENENSIOIIME  BO3MOXHOCTH MM HEBO3MOMKHOCTE
CaMONPOM3BONBHOIO  MpOTeKaHHA  mpoueccoB.  K3o06apHo-m30TepMuyeckmii
noTeHuHan. HampapieHHOCTh XMMHYECKHMX IIPOLIECCOB. Oneprus [eneMronsua
(M30X0OPHO-H30TePMUYECKHH TOTEHIHAT).

(OS]

o

4 | Xumudeckas KHHETHKA. XMMHYECKOE PABHOBECHe | OMOTEHHBIE H TeTePOreHHEIE
XUMHYECKHE mponecckl. CKOpOCTs U MexaHH3M peakuuu. DakTopsl, BIUIOMHE HA
CKOpOCTE XMMHYECKUX PeaKiii. 3aKoH JeHCTBYIOUIMX Macc, KOHCTAHTa CKOPOCTH,
KHHETHYCCKHE YPABHCHUA, OPANOK PEAKIHH. DHEPris aKTHBALKMH, IPaBHI0 BaHT-
['opda, ypapnenne Appenuyca. Karamms. CMemenne XHMHYECKOro pPaBHOBECHH.
[Tpunuun Jle-Ilarense.




Hucnepcuble  cucTembl. PactBopel KnaccH(uKamus —JUCHEPCHBIX — CHCTEM.
I'pybomucniepcHEle CHCTEMBI, HX CBOMCTBA M MCHONB30BAHME B CEIHCKOM
xo03sicTBe. Komouaaple pacTBOPEL, 0COOEHHOCTH CTPOEHHS, CBOMCTBA. PacTBOpEL
KaK roMOoreHHele cHCTEMBL. CriocoObl BBIpRKEHHMS KOHIEHTPALUMH pPACTBOPOE.
Teopus pasbaBineHHBIX pacTBOPOB, HesnekTpomuto. OcMoc. OcMoTHYECKoe
naenedue. JlapneHue HACBHIIEHHOTO Mapa. TemmepaTypa KHIOEHHMS H 3aMep3aHHus
(xpucTammmsanus) pacTBopoB. 3akoHsl Baut-I'opda u Paynd 1y HesneKTpoIUTOB
U ONEKTPOTUTOB, HCIONBL30BAHUE HX [ M3TOTOBJIEHHS OXJAKIAOIIAX H
aHTHOOIEIEHUTENBHBIX CMa30K M JKHAKocTed. AuTudpusbl. CunbHble B crnabble
an1eKTpouThl. KoHcTanTa M crenens nuccouuanuu. M3otonudyeckuit Koa(pHIHenT.
3axon pasbasnenus OctBanbna. MoHHOe mpomsBeneHHe BOABL BomopoaHbIH
nokazarenb. I'maponus. Ero 3HaueHWe IIpH MCIONB30BAHHM YIOOpEHHH W
SKCIIIyaTallHy CeNbCKOX03AMCTBEHHOM TEXHHKH.

58}

DNIEKTPOXMMHYECKHE CHCTeMBL. OKHCIHTEILHO-BOCCTAHOBHTELHEIE
[IPOLIECCBI:  ONMpelNeNeHHe, TEPMOJHHAMHKA, HAIPABIEHHOCTh, BO3IMOXHOCTE
NPOTeKaHHd B 3aJaHHOM HalpaBICHHH. DJIEKTPOAHBIA MOTEHIHAT Ha TPAaHMIE
T€TePOTEHHOH  CHCTEMBI  META/LI-3/IeKTponuT. CTaHmapTHBIH  3IEKTPOIHBINA
DOTEHUHAN, psJ HaopsHKeHHs METajUIOB, €ro 3HayeHde. | albBaHHYECKHE
sneMeHTs!l. [IpuHumn paboTel. XuMHYeCKHe MCTOYHHKH ToKa. «CyXuey 31eMEHTEL,
AKKYMYTISTOPBI, TOITMBHEIE 2IEMEHTEL.

(o]

Kopposus merannop. 3ammra OT KOppo3ud. XuMHYECKas M
SNEKTPOXUMHUYECKas KOppo3us. [IpHYMHEI M MeXaHH3M 3NEKTPOXUMHYECKOH
Koppo3ud. Yiiepd, npuuMHAeMblii Kopposueit. Kopposws ¢ KHCIOpOOHOH u
BOJIOPOJTHOM Jenosipusanyei. MeToapl 3alHThl OT KOppo3uH. JIakoKpacouHble H
METaJTMYECKHE TIOKPBITHS, NPOTEKTOPHAs 3all{Ta, 3IEeKTpo3alnuTa. MHraOHTOpEI
KOPPO3HH.

[§9]

ONEeKTpONHM3  paclNaBOB M BOAHBIX  PAacTBOPOB  3JIEKTPOIHMTOB.
[TocnenopaTenpbHOCTE paspsia YaCTHII Ha 3JEKTPOJAaX IpH 3JIEKTPOIHM3E B
38BHCHMOCTH OT BEJIMYMHBI 3JIEKTPOJHOro mnoTeHuwana. Ilomspusanust npH
snektponuse. Ilepenanpsoxenue.

(8]

OneMeHThI  OpraHHYecKOM xumuu. IlomMMepsl M OJIHIOMEPEL
[Tonumeprple MaTepuanmbl. MeTompl MONyYeHWs, OTJENBHBIE NPEICTABHTEIH:
IJIaCTMACCHI, BOJIOKHA, KayuyKH. 3aBHCHMOCTE CBOMCTB OTIENBHBIX MaTepHaIOB OT
CTPYKTYpEl ~MakpoMolekyl. Mcmonp3oBanuwe MONHMEDHBIX MAaTepHaloOB B
MallMHOCTPOEHHH IIPH 3KCIUIyaTallMd ¥ peMOHTe 000pynoBaHud. [epMeTHKH,
KOMIIayH/bl, KJIEH, 3JI€KTPOH30NALMOHHBIE MATEPHAIBL.

[N

Hroro
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4.3. Coaepxxanue 1a00paTOPHBIX 3aHATHIH

n/n

HammMenoBaHHe 1a00paTOPHEIX 3aHATHH

Kon-Bo
YacoB

Knacce!l HeopraHHYECKHX COeTHHEHHH

Onpe,ueneHHe 3KBHBAJICHTA METala.

CTpoenue aToMa U MepHOANYECKas CUCTEMA JIEMEHTOR. XHMHUYEcKas CBA3b.

Xumuyeckas TEPMOIUHAMHKA. Pewmenne 3amau

XuMHuyeckas KMHETHKA. XHUMHYECKOe PaBHOBECHE

[ e B L L e

N (| B [N —

KonueHTpauus: pactBopoB. [IpuroroBneHue aiaeKTpoauTa s KHCIOTHOI'O
aKKyMYyJIITOpA

(S0




ONIEMEHTBl  Ka4eCTBEHHOr0 M KONHYECTBEHHOTO aHamm3a. O eJleNIeHue
7. P 2
JKECTKOCTH BOJIBL
8 PacTBOpEl 3MEeKTPONTHTOB M HeaneKTpomMTOB. Pemenue 3anag. PacueThl Mo 5
___| IpArOTOBNEHHIO IMEKTPOIUTOB H AHTHHPH3OB.
9. | 'mpponus ypobpennit 2
10. OKHCIHTENBHO-BOCCTAHOBUTETBHEIE PEAKIIHAL. 2
11. | l'anpBaHUYECKHE 3TIEMEHTEL. 2
12. | DAeKTponu3 BOAHBIX PACTBOPOR COJIE. 2
13. | Kopposust MeTamios. 3amura oT KOppo3HH. 2
14 | Pemenue 3amaq 110 SMEKTPOXHMHYESCKHM CHCTEMAM 2
15 | XuMHYECKHE CBOMCTBA METAILIOB 2
16 Iomamepst  u  omuromepsr. CocraBneHHe —peakiuid IONMMEPH3ALHH M 5
NONHKOHIEHCAIIMH -
Hroro 36
4.4. Copep:xanue NpaKTHISCKHX 3AHATHH
[IpakTHyeckue 3aHATHS He NPETyCMOTPEHB YIeGHBIM ILIAHOM
4.5. Buasl 1 cogepkanye caMOCTOATENLHOM PaGoThI 06yyarouXCst
4.5.1. Buzsl caMOCTOSITENEHOM PaBOTHl 06YYAIOLIHKCS
Buzel camocToATeIEHOM paGoTs! 06yvaronmxcs KOIHYEeCTRO YacoB
[ToaroToBKa K MpakTHYECKUM 3aHATHAM -
[ToaroroBka k 1abOPaTOPHEIM 3AHATHAM M K 3aIIHTeE 14
nabopaTopHEIX paboT
CaMoCTOATENBHOE H3YYCHHE OTAEIBHBIX TEM U BOIIPOCOB 13
Hroro 27
4.5.2. CozeprkaHue caMOCTOATENLHON paboThl 06y YarOIHXCs
Ne o — Kon-Bo
il AMMEHOBAHHUE TEM M BOIIPOC iy
1 OcHOBHEBIE 3aKOHBI XMMHH: COXDPAaHCHHsS MAaTEPHHM M OSHEPTHH, MOCTOAHCTBA 2
COCTaBa, KPaTHLIX OTHOIIEHHH, ABOraapo.
2 Beimonnenue ynpakHEHUH 110 COCTABISHHIO JIEKTPOHHEIX (HOPMYIT SEMEHTOB. 2
3 [lepuonnueckuii 3axom JI.M. Menneneesa, nepuojuyeckas cucTemMa 2
DJIEMCHTOB.
4 Pemenue pacyeTHEIX 3a7a4 Ha ONpENEeNICHHE DHTANBITHH, SHTPOIMH, SHEPIHU |© 4
I'u66ca.
= =
5 Pemenue 3amay  Ha ONpeleNeHHe CKOPOCTH XHMHYECKMX peakuud B | 3

10



L 3aBHCHMOCTH OT KOHLEHTDAallM¥ M TeMmmepaTypbl. PapHOBecHe. BiHanme | ]
AABJICHHA, KOHUCHTPAIHH U TEMIIEPATYPHI HA CMEIICHHE XHM. PaBHOBECHS. |
6 Cnocobbl  BhIpakenus KOHUCHTpallMk  pacTBOPOB  (MaccoBas o, | 4
MOJAPHOCTB). Pemenne 3anaq Ha pacuer KOHICHTpAIME pacTBOPOB. | J
I | Cocrannenue cxem ranppanmyeckoro anementa, pacuer 3.1L.C. 4
8 W3yyenne xuMmuueckux cpolcTs MetamnoB. CocTapneHme 'knﬁm?{eckﬁﬁcf 4 |
YPaBHEHHIA.
9 CocraBnenune peaxumii NIONMMMEPH3aLMA H TONHKOHAeH Al H. Mcnons3osanue | 2
MNOTMMEPHBIX MaTEePHAIOB B TexHuke. COCTaB TaKoB. |
L Hroro |27

5. YuebHo-mMeToqugeckoe obecneuenue CaMOCTOATENbHOH paboTel 00ydaromuxcs

YuebHo-MeToaHYeCKHE paspaboTku umerores B Hayunoit  Gubnmoreke ®I'BOY BO IOskHo-
Ypansckui [AY:

l. T'unponus comneit [OnexTporHsLi pecypc] : Mmerom. yKa3. JULL CaMOCTOSTENBHOM paboThl
CTYIEHTOB [0YHOH M 3a04HOI (OpMEI o0y4enus Hanpasnenuit 35.03.06 Arpourxenepus, 13.03.02
DJIeKTPOSHEpreTHKa M 3MeKTpoTexnuka, 19.03.02 IIpOyKTEl MHTAHHS M3 PACTHTENBHOTO CEHIpBA,
23.03.03 Dkcnnyarauus TPaHCIIOPTHO-TEXHOMOTHYECKUX MAIIMHE | KOMILJIEKCOB, CHELUATBHOCTH
23.05.01 HaseMHBlE TPaHCIOPTHO-TEXHONOIHYECKHE cpenctea] / coct. E. K. Batosckas : IQHo-
Ypanwckuit FAY, UrcTutyT arponHKeHepuy .— Yenaburck: I0xuo-Vpansckuit TAY, 2019 — 18 c.
: 1abn. — C npun. — Bubmuorp.: c. 18 ( 3 mas.) .— 0,3 MB .— JlocTyn u3 JIOKAJbHON CETH.
http://nblocaldocs.sursau.ru:8080/10caldocs/himi/9.pdf

2. Knaccel HeOpraHMYecKHX COeTMHEHMIL [OnexrpomHEni pecype] : meron. ykas. s
CaMOCTOSTENBHOH pabOTHL CTYNEHTOB [0YHOH M 3a04HOlM dbopmer 06yyenns wanpasnesuit 35.03.06
Arponmxenepus, 13.03.02 Dnextpossepretika u snexTporexuuka, 19.03.02 TIpoaykrel nuTanus u3
PacTHTENsHOrO  chlpbst, 23.03.03 Dxcnayaranms TPAaHCHOPTHO-TEXHOIOTHYECKUX MAallHH |
KOMILIEKCOB, cnenuanbHocTd 23.05.01 HazeMHBIe TpaHCTIOPTHO-TEXHONOrHYECKHE cpencrea) / cocr.

E. K. Barosckas ; IOxno-Vpansckuii TAY, WucturyT arpoumxenepun — Yensbunck: IOsxHo-
Ypanbckuit AV, 2019 — 29 ¢. : un., Tabn — C npuin. — Bubnuorp.: ¢. 28 — 0,3 MB .— Hoctym
u3 JIOKaNbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10. pdf

3. DNeKTpOnH3 BOJHBIX pacTBOPOB COJEi [Onexrponnsii pecypc] : Merom. ykas. s
CaMOCTOATE/bHOH PaOOTHI CTYNEHTOB [04HON M 3a04HOH (OpPMBI oby4enns Hanpasneruil 35.03.06
Arpoutkenepus, 13.03.02 Dnekrposuepretika u 3NeKTpoTexHuKa, 19.03.02 [IpoayKTel NUTaHUS W3
PacTUTENBHOr0  Cceipbd, 23.03.03 Okemiyarauus —TpaHCIOPTHO-TEXHOJOTHYECKHX MAUIHH M
KOMILICKCOB, crieuuanbHocTd 23.05.01 HaseMHEIE TpaHCIOPTHO-TEXHOIOIMYECKHE cpezncTBa) / cocr.

E. K. Baroeckas ; FOxuo-Vpagsckuii [AY, Mucrutyr arpomsxenepun .— Yemabunck: Hxmo-
Vpanecknit TAY, 2019 .— 20 ¢. : tabn. — C npun. — bubmrorp.: ¢. 20 .— 0,2 MB .— JlocTyn u3
JIOKalIbHOM CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCTHTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH [D7eKTPOHHEIH pecypc] : MeToH. yKas. mis
CaMOCTOATENbHOH paboThl [1s GakataBpoB OYHOM M 3a0YHOM Gopmel 00ydeHus: HanpapiIeHHH
35.03.06 Arpoumxenepus, 13.03.02 OneKkTposHepreTHKa M snekTpotexHuka, 19.03.02 ITpomykTsl
TMTaHHS U3 PaCTHTENBHOTO ChIPbst, 23.03.03 DKCITyaTanus TpaHCIOPTHO-TEXHOIOTHYECKHX MAITHH H
KOMIIICKCOB, cnenuanbrocTd 23.05.01 HasemHble TpaHCIOPTHO-TEXHONOTHYECKHE CPEICTBA] / COCT.
E. K. barosckas ; FOxuo-Vpansckuit AV, Hucrutyr arpouHkeHepun .— Yensbunck: HOxHO-
Ypaneckuit AV, 2019 — 10 ¢ — 02 MB— Hoctyn w©3 nOKaibHOH  ceTH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf
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5. Tepmomunamuka. KumeTnka [DieKTpoHHEIH pecypc] : METOM. yKas. JUisl CaMOCTOATENbHOH
paboThl cTYNeHTOB [04HOM M 3a04HON Qopmel 00yduenms HampasneHud 35.03.06 ArpomHieHepHs,
13.03.02 DnextposuepreTuka u dmekTporexHuka, 19.03.02 IIpogykTel mutaHus U3 PacTHICIBHOIO
ceipbs, . 23.03.03 OxcmayaTtanmsd —TPaHCIIOPTHO-TEXHOJOIHYECKHX  MallMH M  KOMILUIEKCOB,
cmemuansHocTH 23.05.01 HasemHBIe TpaHCHOpTHO-TeXHOJormueckue cpencrsal / coct. E. K.
Baroeckas ; FOxuHo-Ypansckuit [AY, MuctutyT arponmxenepun .— Yenabunck: IOxHO-Y panbekui
CAY, 2019 — 12 c. : tabn. — BuGmaorp.: ¢. 12 — 0,2 MB .— JlocTynn U3 JOKalbHOH CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

6. ®oH[ OLEHOYHBIX CPEICTB IS NPOBENeHH
NPOMEKYTOYHOH aTTecTanun 00y YaromHXCs
ik JInisi YCTAHOBIEHHS COOTBETCTBHS YPOBHS MOATOTOBKHM oOydaromuxcsa Tpeboanuam @I'OC
BO paspaboran (OHX OLEHOYHBIX CPEICTB 1A TEKYINEr0 KOHTPOJS YCHEBAEMOCTH H NPOBEACHHS
IIPOMEXYTOYHOM arrecTauuy oOydaromuxcs 1o aucnuruiuee. QOHJ OLCHOYHBIX —CPEJICTB
npencTasieH B [IpuioxeHuH.
&
7. OCHOBHaﬂ H JONOJHATEILHAN Y4eGHAA TUTepaTypa, Heo0XouMAas 1/isl OCBOEHHS
b AHCHMILTHHBI

OcHoBHas B NONOIHUTEIBHAY yuebnas mureparypa umeercs B Hayqunoit Oubimorexe H
5MeKTpoHHOH MH(OpMAaIoHHO-06pasoBaTenbHoil cpene PI'BOY BO FOxuo-Ypansckuil AY.

OcHoBHag JUTEpPaTypa

1. Axmeror, H.C. O6mias u meopranwdeckas Xumus [DNeKTpOHHbIH pecypc] : y9eOHHMK /

H.C. AxmeToB. — Dnexrpon. man. — Canxt-Tlerep6ypr : Jlans, 2018. — 744 ¢. — Jloctynm K
nonaoMy Texery ¢ caiita DB5C Jlags: https://e.lanbook.com/book/107904.

2. Ofmaa xumus. Teopus w 3amaun [DnexTpoHHBIM pecype] : yduebuoe mocobue / H.B.
Koposus [u ap.] : mox pen. H.B. Koposuna, H.B. Kynemiopa. — Onekrpos. Jlan. — CaBHKT-
[letep6ypr Jlamp, 2018. — 492 ¢. —Jloctyn Kk mojHoMy Tekcry ¢ caiita OBC Jlawe:
https //e.lanbook.com/book/104946. :

3. Ipecc. M.A. OcHoBbl o0mrel XuMuH [DIeKTpoHHEIH pecype] : vuebnoe mocobume / MLA.

* Ipecc. — DnexTpoH. nan. — Cankr-Ilerep6ypr : Jlaup, 2012. — 496 ¢. — JlocTyl K IOTHOMY

Texcty c caiita OBC Jlaus: https://e.lanbook.com/book/4035

o
‘o
JlomomHuTeALHAS TATEPATYPA

1.1. TI'mmexa H. J. O6mas xwmvus [Texcr]: Vue6zoe mocobue miust ByzoB / Ilom pen.
A W Epmaxosa. M.: Uarerpan-IIpecc, 2002.- 728c¢.

1.2. Koporur H. B. O6mas xumus [Texcr]: YyeOruk jis By308. M.: Bricimag mxona, 2003.-
557¢,

1.3. Kymeman A. . O6mag xumus [Texer]: Yuebruk. M.: Komoc. 1979.- 528c.
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8. Pecypcni MH(}OPMALHOHHO-TENeKOMMY HUKAIIHOHHOI ceTH «UHTEpHETY, HEOOX0aHMBIE
ANA OCBOEHHUS THCHHITAHBI

I. Eaunoe oxHoO moctyma k y4eOHO-MeTOIMYecKUM paspaboTkam https://toypray.pg
2. BBC «Jlauw» http://e.lanbook.com/
3. Yuupepcurerckas 6ubinorexa ONLINE http://biblioclub.ru

9. MeToauyeckue YKazaHus 408 00y4armuxcs Mo 0CBOSHHI0 AHCHHITHHBI
YyebHo-MeToamuuecKie pazpaboTkm umetorcs B Hayuroil  6u6nmotexe " 3NEKTPOHHOM

HH(pOPMAITHOHHO-06pa30BaTENEHOH cpene ®I'BOY BO IOsxkuo-Ypansckuit TAY:

1.1.

Kosanesa, O. M. Xumus. Kopposus meramios. 3ammra ot KOpPpO3HH [DNeKTpoHHbIH pecype] :
y4eb. nocobue / Kopanepa O. M., Xoxmos A. B. — Yenabunck: B.u., 2013 .— 85 ¢. — C npun.
— 0.8MB — Pexnm noctyma: http://192.168.0.1:8080/localdocs/himi/1 pdf

- Xumus. Knaccsl Heopraumyeckux coenunenmis [OnextpornbIi pecype] : MeTox. mocobue / cocr.:

A. B. Xoxnos, H. M. ITatpakoga ; YUI'AA .— YensGuuck: UrAA, 2015 .— 21 c¢. : un., Tabn. —
0,3 MB .— Pesxum noctyna http://192.168.0.1 :8080/localdocs/himi/6.pdf

. XoxnoB, A. B. Xumus. Xummyeckag KHHETHKA M XMMHYECKOE DABHOBECHE [DIEKTPOHHEL

pecype] : yueGHoe nocobue / A. B. Xoxnos, H. M. INatpakora ; UCAA .— YensGuuck: UTAA,
2015 — 62 ¢ ar, Tabn.  — 0,3 MB . —  Pexum JocTyna
http://192.168.0.1 :8080/localdocs/himi/3.pdf.

1.5..

- Xoxnos, A. B. Xumust [D1ekTponubIit pecype] : yuebHoe mocobme / A. B. Xoxiuos, H. M.

[atpaxoea ; YI'AA .— Yensbunck: UTAA, 2015 — 131 c. : 1a61. — C mpun. — 0,9 MB .—
Pexum noctyna http://192.168.0.1 :8080/1ocaldocs/himi/3.pdf.

Xoxnos, A. B. Xumus. Xumuveckas TEPMOAMHAMHKa [ DNEKTPOHHBIH pecype] : yueGHoe mocobue

/ A. B. Xoxnos, H. M. ITarpakosa ; YT'AA .— Yenabuuck: YT AA, 2015 — 30 c. : Tabn. —
bubmuorp.: ¢. 29 — 0,3 MB .— Pesxum moctyma http://192.168.0.1:8080/localdocs/himi/4. pdf,

- Xumust. [mapomus [Snextponmsiit pecype] : meron. mocobme / cocr: A. B. Xoxnos, H. M.

[latpakosa ; YUTAA .— Yenabuuck: HI'AA, 2015 .— 24 ¢. : tabn. — C mpmr. — 0,3 MB —
Pesxam mocrymna http://192.168.0.1:8080/localdocs/himi/2. pdf.

1.7

18,

OKHCTHTENLHO-BOCCTAHOBUTEILHEIE peaxuuu [SNeKTPOHHBIH pecypc] | METOAHYECKOE TIocoBue /
coct.: A. B. Xoxnos, H. M. INatpakosa ; YT'AA — Yensbunck: UT'AA, 2015 — 36 ¢. : Tabm. —
C opun. — Bubmorp.: c. 30 (4 HasB.) .— 04 MB .— Pexum nocryna
http://192.168.0.1:8080/localdocs/himi/7. pdf.

Metonuyeckue ykasaHus K naboparopHol paboTe no Teme "DIEKTPOIH3 BOTHBIX PacTBOPOB
coneit" [SnexTponHsi pecype] / coet.: A. B. Xoxmos, H. M. ITatpaxosa ; YI'AA .— Yenabunck:
Yr'AA, 2015 — 13 ¢ : Tabr. — C mpur. — 0,2 MB . — Pexum JocTyna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. HuopmannoHHbIe TEXHOIOMHH, HCOO0JIb3yeMble PH OCyeCTBIeHHH 00pa30BaTelLHOro

npouecca mo JUCUHINTHHE, BKII0OYAd NepedeHb MPOrpaMMHOro o0ecnedeHus 1
HH(OPMAHOHHBIX COPABOYHBIX CHCTEM,

B Hayunoit 6ubnnotexe ¢ TepMHHANBHBIX CTAHIHI IIPEIOCTABIACTCS JOCTYI K 0a3zaMm JaHHBIX:
- Koncynbrantllmoc (cnpaBovssie IIPaBOBEIE CHCTEMBI);
13



- Texakcnept (naopManHoOHHO-CcipaBoYHAas crcTema [ OCTog);
- «CenpX03TeXHHKAY (aBTOMaTH3HpOBaHHAS CIIpaBOYHAs CHCTEMA).

IIporpammuoe obecriedenne: MS Office, Windows

11. MaTepuansHo-TeXHHYeCKas 0aza, HeoOXxoauMasn 1in OCYIIEeCTBJICHHA
o0pa3zoBaTeabHOro npouecca no JUCUHNIHHE

Ilepeuens yuebnnix naGoparopuii, AyIHTOPHH, KOMIBIOTEPHBIX KJACCOB

l. Vuebnas aymutopus s TIPOBENICHUS 3aHATHH JEKUMOHHOTO M CEMHHApPCKOrO THIIOB,
I'PYNIOBBIX M HHAUBHAYANBHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOTS M TIPOMEKYTOUHOH aTTecTalHn
Ne 3083, ocnamennas naboparopueii MoI0Ka

2. VyeBHas AYNHTODHA ANs TIPOBENEHHs 3aHATHH NeKUHOHHOTO H CEMHHAPCKOr0 THIIOB,
PYTNIOBBIX W HHAMBHIYAILHBIX KOHCYIbTALHIA, TCKYLIEro KOHTPOJS ¥ IPOMEXKYTOYHOM aTTecTaiuu
Ne 3093, ocHatuennas ananmuTHYeCcKOl nabopaTopueii

[Tomemenust st caMocTOsITENBHOI paboTel 00yYaroIIKCs

1. Ilomentenne 303 mns caMocTOSTENBHOM PpaboTEL, OCHAIIEHHOE KOMITLEOTEPHO
TEXHUKOH C IIOJKIIOYeHHeM K ceTH «HTepHeT.

[lepe4ens ocHoBHOTO yuebHo-naboparopuoro oGopynoBanus
|. BEIIPSMUTEE

2. BECBl aHATHTHYECKHE

. My(enbHas neyp

- BECBI TEXHUYECKHE

. CYLUHJIbHBIN IIKad

. TEpMOCTAT

. IHCTHILIATOD

- MUKDOKAIIBKYIATOP IMPOrpaMMHpPYEMBIH
9. cexynmomep

10. pH — meTp-munnueoneT™erp pH — 300;

11. nonomep-yHuBepcansueii IB-74

[2. crenn «BBITOBBIE XHMHYECKHE HCTOUHHUKH TOKA»

13. ycranoBka nys onpenenenus obbema BOAOpOIA

14. ycranoBka 101 nposenenus paboT mo 3NEKTPOXUMUHU

15. xanopumeTp

16. oOyuaromue # KOHTPOTHPYIOLIHE KOMIIBIOTEPHBIE IPOrPAMMEI
17. MHKpoCKOMEL

18. KoMIUIeKTHI M1akaToB 0 OCHOBHBIM pa3esiaM XHMHUH.

e B ) S O, TN S )
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HIPHITOKEHHE

©OH]I OEHOYHKIX CPEJCTB

AT TEKYINETO KOHTPOIIS YCTIEBa@MOCTH U IPOBEIECHHS OPOMEXYTOYHOM aTTECTALHM
00y9aroIUXCd 10 TUCIMIIHEE
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COIEPXKAHHUE

arTecTaluu

421, [ SK3aMeH

1. | Komnerenuuu ¢ ykasanuem stana ux thopmupoBanus B mporecce oceoenus OIIOIL 17
2. | ITokasare/y, KpUTEPHH M MIKATA OLCHABARHS COPMHPOBAHHOCTH KOMITETEH K 17
3. | TunoBsle KoHTpOIBHBIE 3a/laHHUA M (WJIM) MHBIE MaTepHAIIEL, HEOBXOIHMbIE IUISL OIEHKH
3HaHHH, YMEHUH, HaBBIKOB H (unu) ompiTa ACATENBHOCTH, XapaKkTepH3yIomux sram(sl) | 19
L (bopMHpoOBaHus KoMIeTEHIHIT B npouecce ocBoenns OITOI]
4. | Metoauueckue MaTepHAIEI, OIPECIIOLINE NPOLENYPLl OUCHUBAHKS 3HAHHM, yMeHuit, | 20
HaBBIKOB M (MIIH) ONEITA JEATENHHOCTH, XapaKTepU3YIOMKUX 3Tan(bl) (GopMUpPOBaHUS
L KOMIIETEHIH
4.1. l OueHounsle cpencTea 11 NpoBeneHms TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH | 20 1
4.1.1. } Oryer o naGoparoproit paGote ' 20
L 4.1.2. | Tecruposanme | | 21
L 4.2. | Ilpoueayps! H OleHOYHbIE CpenCcTBa /Il NPOBENEHHS NIPOMEKYTOYHOMN !
I |
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1. Kommnerenuuu ¢ yiazanuem srana mx dbopmupoBanus B npouecce ocsoenus
NHCHANIHHBI

OIIK-1. CnocoGen pemats THIOBELE 3a/layM Ip

0(eCCHOHATBHOM NeATENBHOCTH Ha

OCHOBE 3HAHMM OCHOBHBIX 33aKOHOB MaTeMaTHYeCKHX, eCTeCTBEHHOHAYYHEIX M
obmenpoheccHoHaNBHBIX IHCUHUIIIHH c IpUMEHEHUEM HHGOPMALMOHHO-
KOMMYHMKAIIHOHHBIX TEXHOJIOTUIA

Kon u L BopuEpyense 3VH HanmenoBanue j
HauMeEeHOBaH OILICHOYHEIX CpencTB

ue Texymas | IIpomexy
HHIMKaTOpa arTecta- | TOYHas
AOCTHIKEHUS Faa— yMeHHs - oug arTecTa-
KOMIIETEHIIH 1M

u
WJI-1 onk-1. | O6ywarommitcs OO6yyarommuiics | O6y4arommuiics | |- OT4eT 10 | sx3amen
Mcnonwsyer | nomwen suars: | nomken yMers: | nomken g;ﬁoifgf;:
OCHORHEIE OCHOBHEIE MCIIONB30BATh | BIIAJETh: 2.
ziflfg;b;eHHOH 3AKOHEI OCHOBHEIE HaBBIKAMH: I;’ST”POBE'
e €CTECTBEHHOH | 3aKOHEI HCTIOTB30BAHHA
E AYYHBIX €CTECTBEHHOHA | 3HAHWH
MCITHILIHE JUCLHTITAH YIHBIX OCHOBHBIX
ans pemieHds | (XMMHH) 78 | DHCIMIUTHE 3aKOHOB
CTaHIAPTHEIX | peleHus (XMMHEE) 1% | ecTecTBeHHOHAY
sana4 B CTaHAPTHBIX | pelIeHHs YHBIX
COOTBETCTBUH | 55119y B | CTAHOAPTHHIX | JUCIMILIHH
¢ COOTBETCTBHH | 33139 B | (xumMum)  mus
HallpaBJI€HHOC
. c COOTBETCTBHH | pELICHHS
0 HaIpaBIeHHOC | C CTaHIAPTHBIX
npoeccuonan | THEO HaIpaBJICHHOC | 3a1ay B
bH npodeccHoHa | Teio COOTBETCTBUH C
oit NBHOH Npo(heCcCHOHAT | HAIIPaBIEHHOCTh
ACATENBLHOCTH | neqTeNLHOCTH | BHOM 0

—(b1.0.11-3.1) | nesrenpHOCTH | mpodeccHOHAE
- (B1.O.11-Y.1) | Hoi
IesTeNbHOCTH-
(B1.0.11-H.1)

2. Iloxazarenm, KPHTEPHH H IIKAJA OUEHHBAHUA HHIHKATOPOB
MOCTHIKEHHA KOMIETEeHLMH

WA-1 onk-1. Wcnons3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLMIUIMH IS

PEIUCHHA CTaHOAPTHBIX 3a4a4 B COOTBETCTBHH C HaltpaBJICHHOCTBIO HpOd)eCCHOHaJIbHOﬁ
OEATCIBHOCTH
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[Moxazarenn Kputepun u mxana ouenupanns PE3YIBTATOB OOYYEHHUS 10 THCUMILIHEE ]
oueHnuBanus | Hemocrarounsii Hocrarounsii Cpennuit yposens | Bricokuit YPOBEHB
(3VH) YPOBEHE YPOBEHE 1
Bb1.0.11-3.1 | O6y4aromuiics He Obyyaromuiics Obysarommmiics ¢ | O6yvarommiics ¢
3HaeT OCHOBHEIE | cabo 3HACT | HE3HAYMTENBHEIMH | TpeGyemoii
XUMHUYECKHE OCHOBHBIE OIIHOKAMHK U | CTENEHBK MOJHOTHI
3aKOHBI, ABJIEHHS | XHMHYECKHE OTAENbHBIMH H TOYHOCTH 3HAeT
M TIPONECCEL, HA | 3aKOHBI, ABICHHS M | MPOGENAMH  3HAET | OCHOBHAIE
KOTOPBIX IIPOLIECCEI, Ha | OCHOBHEIE XHMHYECKHe
OCHOBaHBI KOTOPBIX OCHOBaHEI | XUMHYECKHE 3aKOHEI, SIBICHHS H
[IPHHLIAIED IPHHLIHITBI 3aKOHBI, SABJICHHA M | [IPOIECCHI, Ha
OeHCTBHS IeHCTBHS OOBEKTOB | MpoLeccs, Ha | KOTOPBIX OCHOBAHbI
00BeKTOR npodecCHOHANBEHON | KOTOPBIX OCHOBAHEL TIPHHLIKITEI
npodeccHOHANBH | MeSTensHOCTH H | IPHHITMIIE! NEUCTBUA 0OBEKTORB
OH JNEATENBHOCTH | KOTOpHIE AeHCTBHA OOBEKTOB | MPodeccHOHATBHOM
U KOTOPEIC | HCIONB3YIOTCA LA | IPO(ECCHOHANBHON | MeSTeNbHOCTH U
HCIIONB3YIOTCA pelIeHus TEATETBHOCTH H | KOTOpEIE
IS PELIEHHS | TPOGECCHORANBHEIX | KOTOPbIE HCIIONB3YIOTCS U1
npodeccHoHanbH | 3amay HCIIONB3YIOTCS 7S | pelueHHs
BIX 33124 pelIeHHs IpOheCCHOHATIBHBIX
Npo(eCCHOHATBHEIX | 337ay
3anayq
B1.0.11-Y.1 | O6yuvarowmmiics He Obyuarommiics Ob6y4arormuiics Obyvaromuiics
YMEeT cnabo ymeer yMeeT YMEET
HCIIONB30BATh HCIIOIb30BaTh HCIIONIB30BATh HCIIONB30BATh
OCHOBHEIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
XHMHYECKHUE XMMHYECKHE XHMHYECKHE XMMHYECKHE
3aKOHBI H 34KOHBI M MOHATHA | 3aKOHBI M IOHATHSA | 3aKOHBI U MOHSTHS
IOHSITHA IS VIS PeIIeHUs JUIA pelleHus 11 pelLeHus!
peLIeHns NPOGECCHOHABHBIX | MPO(ECCHOHATBHBIX NPOPECCHOHATEHBIX
npodeccHOHaIBH 3a1ay 3aaq ¢ 3anay
BIX 33789 HE3HaYUTETBHBIMH
3aTpyAHEHHAMH
b1.0.11-H.1 | O6yyaromuiics e Obyuaronmiics Obyyarommuiics ¢ Obyuaroumiics
BlIafieeT crabo Biazeer HeOOIBLITHMH cBOOOIHO BIaKEET
HaBBIKAMH HaBBIKaMH 3aTPYIHEHUAME HaBBIKAMH
[PUMEHEHHS [IPUMEHEHUSA BJIaJIEET HABBIKAMH NpUMEHEHHUS
COOTBETCTBYIOIIET | COOTBETCTBYIOLIEIO IPHMEHEHUS COOTBETCTBYIOIIETO
0 bu3nKo- ¢dusuxo- COOTBETCTBYIOIIErO buzuKo-
MaTEMaTHYECKOIO | MAaTeMaTH4eCKOro buzuKo- MaTeMaTHYEeCKOro
anmapara, anmnapara, MeTONIOB | MaTEeMAaTHYeCKOro | allapaTa, METOIOB
METOOB aHATHU34a aHanM3a u anmapara, METOJIOB aHanM3a u
H MOJIETUPOBAHHS, aHaIH3a U MOZEIHPOBAHHS,
MOZECNUPOBAHHUA, | TEOPETHIECKOTO U MOJIETUPOBAHHUS, TEOPETHYECKOT0 U
TEOPETHYECKOrO U | IKCIEPUMEHTATLHO | TEOPETHYECKOrO M | SKCMEpPHMEHTANLHO
SKCTIEPUMCHTANIBH | IO HCCIICNOBAHMA | OKCIEPUMEHTAIBHO | IO MCCIeNOBAHHS
Or0 HCCIIEeIOBAHUS IIPH pEIIEHUH r0 UCCIIeIOBaHHS IPH pELIEHHU
IpY peLICHHH Ipo(eCCHOHATBHBIX IIPH pEeIIeHUH poQeCCHOHANBHBIX
npodeccHoHansH 3amay IPO(ECCHOHANBHEIX 3anay
BIX 337124 3amay

18



3. TuooBbie KOHTPO/IbHbIE 3aNaHHA H (WIH) HHbIe MaTepHaNbl, HEOOX0AHMBIE AN OLEHKH
SHAHMH, YMEHHH, HABBIKOB M (MJIH) ONbITA AeATEeIbHOCTH, XapaKTePH3YIOIMHX
copmupoBannocTh KOMIETeHIHH B NPoNecce 0CBOEHHs AHCIAIL NN

Tunorsie KOHTPOJIbHBIE 3aaHUs U MaTepHalbl, HEOOXOMUMbIE IS OLEHKU 3HAHHH,
YMEHHH ¥ HaBBIKOB, CONEP)KATCS B yueOHO-MeToTHYeCKIX paspaboTkax, MpHBEmEHHBIX
HUKE.

I. I'moponus comei [SnexTpoHHEIH Pecype] : METON. ykas. IS camMoCTOSTeIbHO paboTI
CTYZIEHTOB [OYHOW WM 3a04HOMH dopmbr 06yyerus Hanpasierui 35.03.06 Arpoumskenepus, 13.03.02
OneKTposHepreTHKa W SNeKTpoTexnuKa, 19.03.02 IlpomykTsl muTamus w3 PaCTHTENBHOTO CHIphA,
23.03.03 Dxcruryararus TPaHCIIOPTHO-TEXHONOIHYECKHX MAIlHH | KOMILJIEKCOB, CHEIHATFHOCTH
23.05.01 Hazemurie TPaHCIOPTHO-TeXHONOTHYeckue cpenctBa) / cocT. E. K. BaTomckas ; Osxno-
Ypansckuit [AY, Uncturyt arponmkenepun .— Yenabunck: FOxuo-Vpansckuit TAY, 2019 — 18 c.
: Tabn. — C npun. — Bubmmorp.: ¢. 18 ( 3 Hasp.) .— 0,3 MB .— JlocTyn M3 NOKATBHOH ceTi.
http://nblocaldocs.sursau.ru:8080z’localdocs/himi/9.pclf

2. Knaccsr meopranmuecknx COCMMHEHMH [DneKTpoHHEI pecypc] : Meton. yKas. s
CaMOCTOSTENbHOM pabOThl CTYAEHTOR [0YHOM H 330YHOM bopmbr 06yuenus Hanpapnenuii 35.03.06
Arpoumxenepus, 13.03.02 DneKTposHepreTHKa U dnexTporexnuka, 19.03.02 IIpoaykTsl nutanus u3
pactuTeNbHOro  ceiphsi, 23.03.03 Dxeruyaramus TpaHCIIOPTHO-TEXHOJOTHYECKHX  MAlIHH |
KOMIITEKCOB, crnienuansHocTd 23.05.01 Haszemurre TPaHCIIOPTHO-TEXHOJIOTHYECKHE CPecTBa) / cocT.
E. K. Barosckas IOsxn0-Vpansckuit TAY, HucruryT arpoummxenepun .— YenaGmuck: FOrHO-
Ypansckuit TAY, 2019 — 29 ¢. - Ui, Tabn .— C npur. — bubmmorp.: ¢. 28 — 0,3 MB .— Hoctyn
M3 JIOKalbHOH ceTa. http://nblocaldocs.sursau.ru:8080/localdocs/himi/ 10.pdf

3. DIeKTpomM3 BOIHEBIX PacTEOpOB CONeH [JeKTpPOHHBIH pecypc] : MeTonm. ykas. mis
CaMOCTOATENRHOH PabOThl CTYAEHTOB [OYHOM W 3a09HOM GopMEr 06yuenns manpapnenuit 35.03.06
Arpounenepus, 13.03.02 ONEKTPO3IHEPTeTH KA H 3eKTpoTexHuKa, 19.03.02 [TpomyxTel nuTanus u3
PaCTHTCIBLHOTO  ChIpbs, 23.03.03 3Bkcmmyaramus TPaHCIIOPTHO-TEXHOJOTHYECKHX MAallUH M
KOMILIEKCOB, cnennansHocTh 23.05.01 HaseMHBIe TpaHCIOPTHO-TEXHONOTHYECKHE CpencTral / cocr.

E. K. Barosckas ; IOxuo-Vpansckuii TAY, HucruryT arpommsxenepun .— Yemsbunck: [OxHo-
Ypansckuit [AY, 2019 — 20 ¢. : a6y, — C npunt. — Bubmaorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JOKaJIBHOH CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/1 1.pdf

4. OKHCIHTEIBHO-BOCCTAHOBHTE TLHEIE PeaKIHH [ONeKTpOHHBIA pecypc] : MeTom. ykas. iyl
CaMOCTOATENbHOH paboTel [Ans GakanaBpoB OYHOM M 3204HOMN ¢opmer 0OyueHHs HampapieHHi
35.03.06 Arpoumkenepus, 13.03.02 ONEKTPOSHEPTeTHKA H 3NeKTpoTexuuka, 19.03.02 ITpomyxrst
[IMTaHHA U3 paCTHTENBHOTO ChIpbs, 23.03.03 Dxemmyaramus TPaHCIOPTHO-TEXHOJIOTHYECKHX MAIIKH U
KOMILTEKCOB, creunanbHOCTH 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHONOIHIECKHE cpencTBal / cocrt.
E. K. Barosckas ; MOxwHo-Ypamsckuii TAV, Hucrutyr arpoumskenepun .— Yensbunck: FOsuo-
Ypameckuit TAY, 2019 — 10 ¢ — 0,2 MB.— TocTyn u3 JOKalbHOM  CeTH.
http://nblocaldocs.sm'sau.ru:8080/[0caldocs/himi/12.pdf

5. Tepmomunamuxa. Kunernka [DnekTpoHmsiii pecypc] : METOZ. yKas. AJs CaMOCTOATENbHOM
paboThI CTYNEeHTOR [0YHOH W 3a04HOMH (opmer 06yuenust nanpasirennii 35.03.06 ATpOHMHIKEHEpHS,
13.03.02 Dnextposnepretuka u anmexTpoTexHuka, 19.03.02 TIpoayKTel MHMTAHHSA M3 PACTHTEIBHOLO
celpbd,  23.03.03  DxcmnyaTanus TPaHCIIOPTHO-TEXHONOTHYECKHX MAllHH ¥ KOMILTEKCOB,
cnennaibHoCcTH  23.05.01 HaseMHBIE TpaHCHOPTHO-TEXHOTOTHYECKHE cpenctea] / coct. E. K
Barosckas ; HOsxHo0-Ypaneckuii TAY, HuctuTyT arpouHieHepun .— Yemabunck: FOxHo-Y panbekuii
[AY, 2019 — 12 c. : Tabn. — Bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn H3 NOKATBHOH CeTH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13. pdf
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4. MeToauueckue MaTEpHAJIbL, ONpeNesiolHe NPoueIyphl OLeHHBAHMS 3HAHMIA,
YMEHHUH, HABLIKOB H (HJIM) ONBITA /e TeAbHOCTH, XapaKTepH3yIomux
¢hopMHPOBAHHOCTL KOMIETeHIHii

B nansoM pasmeme merommueckue MaTeprarnel, ONPENENAIOIME IPOLENYPH OLEHHBAHMS
3HaHHH, YMEHHii, HaBBIKOB, XapaKTEpPU3YIOMMX 0a30BBIH 3Tan (HOPMHPOBAHHS KOMIETEHUHH [0
AHCLHNTHHE «XUMHS», IPHBEEHBI IPUMEHHTENBHO K KaXZIOMy M3 MCIIONB3yEMBIX BHJOB TEKYILEro
KOHTPOIIA yCIEBAEMOCTH M POMEKYTOYHOMH aTTeCTAIIHH o0yvaromuxcs.

4.1. Oueno4Heple cpencTBa A1st IpoBeEHMs TEKYILEro KOHTPOJIS YCeBAeMOCTH

4.1.1. Ot¥er mo naGopatopHoii paGote

Otyer mo maGopatoproit paGote HCIIONB3YEeTCA IUIs OLIEHKH KAayecTBa OCBOEHHS 0Byyarolumes
OCHOBHOH npodeccronansHoil 06pa3osatensHoi [pOTpaMMBI IO OTHAENBHBIM TeMaM JUCHHIIIHHEL
Conep:xanue u Gopma oT9eTa MO n1abopaTopHEIM paboTaM IPHBOIKTCS B METOIHYECKHX YKA3aHHSIX K
nabopatopubiM pabotam (m. 3 ®OC). Cozepxanue oT49eTa W KpHTEpHH OLEHKHM OTYeTa (tabn.)
AOBOLATCH 110 CBENCHHUS 00YYArOLIMXCS B HAYANE 3aHSTHI

L Ne l_ OugeHouHble cpeacTBa Kon v HaumeHoBaHue HHﬂHKaTOpaJ
I Oryer o naGoparopHoii paGore KOMIETeHUHH
. I. Yo Ha3eIBaeTCs rugponuzom? H]T-1omnk-1

2. Hounoe mnpoussenenne pogsl. Uto Takoe BOJOPOIHBIA | HMcrnonp3yeT OCHOBHBIE 3aKOHBI
nokasarens? €CTeCTBEHHOHAYYHBIX IHUCLIMILUIMH
3. Twnbl rugponusa conei. I/ pelleHHs CTaHOApTHBIX 3agay
4. CocTaBUTh ypaBHEHHMS peaKLuii TMAPONH3a Conei. B COOTBETCTBHH 0
5. KomniyecTeHHBIE XapaKTepHCTHKH MHApONH3a HANpaBIEHHOCTHIO

NpodeccHOHANBHOM JEATENLHOCTH

M kana [ Kpurepuu ouenunanns

- M3JIOJKEHUE MaTepyraa JJOTHYHO, TPAMOTHO;

- CBODOJHOE BlIaIEeHHE TEPMHHOIOTHE;

- YMEHHE BBICKa3bIBATH M OOOCHOBATH CBOM CYXIEHHA IIPH OTBETE Ha

—

Onenka 5
KOHTPOJIBHBIE BOIIPOCE;
(OTIMYHO) .
- YMEHHE ONHCBIBATE XHMHYECKUE 3aKOHBI, ABICHUS U POLECCHI;
- YMEHHE IIPOBOJHUTD H OLIEHHUBATH PE3YTILTATHI H3MEPEHMIL;
- CIOCOOHOCTE pelnaTh 3a1ayH.
- H3TI0KEHHE MaTepuana JOTHIHO, TPaMOTHO;
- cBOOO/IHOE BIIQJICHHE TEPMHHONOTHE;
Ounenxka 4 - OCO3HaHHOE TMNPUMEHEHHE TEOPETHYECKMX 3HAHHH IUIS OMHCAHHS
(xopo1o) XHMHYECKHX 3aKOHOB, SBICHHH H IPOIIECCOB, PEIICHHS KOHKPETHBIX
3ajad, NPOBENCHHMS W OLEHHUBAHMA PE3YIbTATOB H3MEPEHMI. HO
cozepxkanue 1 Gopma OTBETa HMEIOT OTAeIbHbIE HETOYHOCTH.
- H3JI0JKEHHE MaTepHalla HeTIOJIHO, HEeloCIeN0BaTeNbHO,
- HETOYHOCTH B ONPEACNCHHH IMOHATHH, B IPUMEHEHHH 3HAHWH I11d
0 " OIIMCaHHA XWMHMYECKHMX 3aKOHOB, SBJICHHH M IIPOIECCOB, pELUEHHS
LERRB;2 KOHKPETHBIX 33/1a4, IIPOBE/ICHHS H OLIEHHBAHHS PE3YTHTATOB H3MEPEHUH,
(YIOBIETBOPHTENLHO) Nyl
- 3aTPYIHEHUS B 00OCHOBAHHHU CBOHMX CYKCHHI;
- OOHapyXHBaeTCs HENOCTaTOYHO TIMyO6OKOe MOHHMAHHE HU3YYEHHOTO
MaTepHaa.
Onenka 2 - OTCYTCTBHE HEOOXOIHUMEIX TEOPETHYECKHX 3HAHMIL, JOIYIIEHbI omnﬁme}
(HEyJOBIETBOPHTENRHO) | B ONpENENCHUH OHATHH M ONHCAHHH XMMHYECKHX 38KOHOB, SBIEHMH H
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TIPOLECCOB, HCKAKEH HX CMBICT, He DeleHbl 3a1aud, He [PaBUILHO
OICHHUBAIOTCA PE3YNbTATEI H3MEPEHHIA;

- HC3HAHME OCHOBHOTO MaTepHana y4eGHOH mporpammel, JOIYCKalOTCS
rpy0BIe OMIHOKH B H3I0/KEHHH.

E Ilxana f KpuTepuu ouennsanus _!
- H3JIOXCHHE MaTepHana JTOTHYHO, [PAMOTHO;
- CBOOOJHOE BIaNieHHE TEPMHHOIOTHE:
" YMEHHE BBICKA3bIBATh H OGOCHOBATH CBOM CYKIEHHUS IPH OTBETE Ha
KOHTPOJIBHEIE BOIPOCEKL,
- YMEHHUE ONKCHIBATE XHMHYECKHUE 3aKOHEL, SBJICHHA 1 IIPOIIECCHI;
* YMEHHE NIPOBOIUTE i OLCHUBATD PE3YIETATHl H3MEPEHHIA;
- CIIOCOOHOCTE pemaTh HHKCHEPHBIE 3a1ayd (IOMyCKaeTcs HaTH4ue
MaTO3HAYMTENBHEIX OWIMOOK HIM HEJOCTATOYHO IIOJHOE PAaCKpEITHe
CONCpXaHUE BONPOCA HIM IIOTPEIIHOCTE HETPHHLMITHATIEHOTO
XapaKTepa B OTBETE HA BOIPOCHI).
- OTCYICTBHE HEOOXOMMMBIX TEOPETHYECKHX 3HAHMI: JOMYIIEHEI
OIIMOKY B ONPE/EICHAH TOHATHN U OMHCAHMH XHMUYECKHX 3aKOHOB,
SABIEHUE M MPOLECCOB, UCKAXKEH HX CMBICH, He PelIeHB! 3ama4yy, He
THPaBHIIBHO OLEHUBAIOTCS PE3yNBTATHI M3MEPEHHI;
- HESHAHHE OCHOBHOI'O MaTepHana y4eGHOMN IporpaMMBl, JOITYCKAIOTCS
IpyOble OIIHGKHU B H3NIOKEHHH.

Ouenka «3ayteHoy

Onenka «He 3aureHoy

4.1.2. Tectuposanue

Tectuposanue HCTIONIB3YeTCA I/ OLEHKH KayeCTBA OCBOEHHsS OOYYAFOIHMCS OCHOBHOM
npodeccuoHanbHOIM o0pazoBarensHoH [pOrpaMMbl [0  OTAENBHBEIM TEMaM MWIM  pas3ielaMm
micuuniuHel. TecT npencraBnser coboif KOMILIEKE CTaHIApTU3HPOBAHHEIX 3aJaHHH, [103BOISIOLIHT
YOPOCTUTH NPOUEAYPY H3MEPEHHA 3HAHUM M yMEHHi obywaromuxcs. OByyarolUMest BBIIAKTCS
TECTOBBIE 3a7aHus C (HOPMYTHPOBKOI BOIIPOCOB H NPEANI0KEHHEM BBIOpATh OJMH NPABHIBHEINA OTBET
U3 HECKOJIBKHX BAPUAHTOB OTBETOB.

N Ouenoursle cpencTea | Kon u naumenopanue
TectupoBanue HHIUKaTOpa
KOMIIETEHIIHH
I . Kak Bmmser yeennueHHe KOHUEHTpAaLMM Ha CTENeHS WI-10rK-1
THIpOH3a? Hcnonp3yeT ocHOBHBIE
- YBENTMYHBAET 3aKOHbI
- YMeHbIaeT €CTECTBEHHOHAYYHBIX
- HE BJIMSIET. JMCLHMILIMH [UIs pEIeH s
2. Hmetotes 1M pactsopsl ruapocymbhuna Hatpus NaHS u CTAHJapTHBIX 33724 B
xnopuna meau (II) CuCly, mmeromme BcnemcTeme THAPOITH3A COOTBETCTBHH C
COOTBETCTBEHHO CIA0OWIENTOYHYI0 M CHabOKHCIYIO pEaKIHH. HaIpaBIeHHOCTHIO
Kaxkoii pH 6yner umets pacTBop, moITydeHHEIH IIPH CTHIHHH npodecCHOHATBHOM
paBHBIX OGBEMOB YKa3aHHBIX PACTBOPOB? JEeATENEHOCTH
-pH=7
- pH>7
- pH =14
-pH<7.

3. KoHCTaHTBI THCCOLMALMH 171 CEPHHCTOH KHCTOTEI IO nepBoH
2]




W BTOPOH CTYNEHSIM COOTBETCTBEHHO paenbr: K, =1,72-107 K,
=6,24-10". Ilo xakoii CTYIICHH TIPEMMYINECTBEHHO NpPOTEKAET
IIPOLECC TUCCOLHALIAHE?

- [0 NepBOoH

- IO BTOpOH

- TI0 TpeTheit

- I10 IIEPBOH M TpeTheH.

4. Kakas u3 coneit 6yner TOABEPraThCSA THAPOTH3Y?

- NaCl

- K3S04

- BaSO4

-FeC ]2

-KNO;

5. Kak prmsier ysenuuenue napnenns ua cremens rugponusa?

— YBeJIHYMBaeT

— YMEHbLLaeT

- He BJIMAET.

6. Ecnu B pacTeope YMEHBLIAETCA I{OHI.IEHTpaLlHSl HOHOB BOaopoaa, To:
- Mucaennoe suavenne pH pacreopa pacrer

- PacTBOp CTAHOBHUTCS MEHEe LICIOYHBIM.

- YMCIICHHOE 3HayeHue pH pacTBopa ymeHbluaeTcs.

- pacTBOp CTaHOBHTCA GONee KUCIIBIM.

7. Onpepenuts pH 0,0005M pacTBOpa cepHoii KucnoThl. BribpaTs
BapHaHT NPaBHUIBHOIO OTBETA.

-pH=44
-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B kauectse asotHoro ynoGpenus HCIOB3YyeTCs CyNb{haT aMMOHHUS.
Kaxas cpena 6yner npu pactBopennu s1oif cony B BOJE?

- KHC/1ana

- LIeno4Has

- HEHTpanbHas.

9. Ec/u H3BECTHO, YTO B PACTBOPE YMEHBLUACTCSA YHCICHHOE 3HAYCHHE
pH, To:

- KOHUEHTPALHI HOHOB BOJIOPOAA YMEHBIIAETCS

- KOHUEHTPALHUA HOHOB MAPOKCOTPYIIIbI pacTeT

- KOHLUEHTpAIH HOHOB B PACTBOPE HE M3MEHAETCS

- PACTBOD CTAHOBHTCH (o/Iee KHCABIM.

10. lobaBneHue Kakoro BewiecTBa K Bome NPHBEIET K YMEHBIUCHHIO
pH cpeap?

- XJIOpMaa HaTpHs

- kapboHaTa kaius

- cynsgara aMMOHHUA

- HUTpaTa HaTpHsl.

ITo pe3ynbTataM TecTa OﬁytlaIOIIICMYCH BBICTABIACTCA OLIEHKA «OTIHYHOY, «X0opouIoy,

«YZIOBJIETBOPHTENBHO» UM «HEYIOBIETBOPHTEIHHOY .
Kpurepun ouenuBanms oreera (Tabi.) mOBOIATCS A0 CBENEHHS OGYYAIOIMXCA 4O HAayana
TECTHPOBaHHA. PesynbTar rectHpoBanus o6bsBlseTcs 00y4aroIeMycsi HeOCpPEACTBEHHO TI0CIE ero

CIAuH.
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Ouenka 5 (oTmmyHO) 80-100
Ouenxka 4 (xopomo) 70-79
Ouenka 3 (YOOBIETBOPHTETHHO) 50-69
| Ouenka 2 (HEeYIOBIETBOPHUTENLHO) MeHee 50

Ilxana Kpurepuu ouennpanus
- (%o MpaBHABHBIX 0TBETOB)

4.2. IIpouenypbl U oOMEeHOYHBIE CPEACTBA NSl MPOBENCHHS TIPOMEKYTOUHOM ATTeCTAMY

4.2.1. Dx3amen

OK3aMeH sBisgeTCs hopmolt  oLeHKH KayecTBa OCBOeHHS obyJaroluMess  OCHOBHOM
npoeccHoHanbHON  06pasoBaTebHON IIpOrpaMMEl 110 pasjenam IHCHHMIUIHHBL 1o pezymsraram
SK3ameHa 00yYaroleMyCsl BBICTABISIETCS OLCHKA «OTIHYHO», «XOPOIIO», «YHAOBIETBOPUTETLHOY HITH
«HEYNOBIETBOPHTENLHOY.

OK3aMeH II0 JMCHHILIMHE IIPOBOUTCA B COOTBETCTBHH C PAaCIHCAHHEM IPOMEXKYTOYHOI
ATTECTALlHH, B KOTOPOM YKa3bIBAETCS BPEMS €ro [IPOBENCHUA, HOMED AyJIMTOPUH, MECTO MPOBEIEHHS
KOHCYNbTallMH. Y TBEPIKICHHOE paclucanne pasMemaeTcs Ha HH(pOPMALMOHHBIX CTEHAAX, a TAKXKe Ha
othHLIHATEHOM caliTe YHUBepCHTeT.

YposeHb TpeGopanmii s TPOMEXYTOUHOH AaTTeCTAlMH OOYYAIOIMXCS YCTAHABIHBACTCS
paboyeit mporpaMMoil JUCUMIIIHHELL H TOBOIATCS JO CBENEHHS 00yYArOIIMXCS B HAYalle CEMECTPA.

OK3aMeHB! IPHHUMAIOTCS, KaK TIpaBuIo, nexTopaMu. C paspemienus 3aBeayromero Kapenpoi
Ha S3K3aMEHE MOXET IIPUCYTCTBOBAThH IIPENONABATEN Kadenpsl, NpHBIEYEHHBIH IS MOMOINM B
npueMe sK3aMeHa. B cimywae orcyrcTBHs BEIYWIEr0 IpenojaBaTellss 5K3aMeH NPHHHMAETCH
TpENo/1aBaTeneM, Ha3HAYEHHBIM PACIIOPSDKEHUEM 3aBe/IyIOLIEr0 Kahenpoi.

[pucyrcTeue Ha sKksamene mpemogamaTeneii c apyrax kapenp 6e3 COOTBETCTBYIOIIEro
PaclopsKEHUs PEKTOPA, IPOPEKTOpa 1Mo y4eGHOM paboTe Wik nekaHa (axynbreTa He mOMycKaeTcs.

Ofyuaroumecs npu SBKe Ha SK3aMeH 0GT3AHEI HUMETH IpH cebe 3a4eTHYI0 KHHXKKY, KOTOPYIO
OHH [IPEIBABIAOT IK3aAMEHATODY.

Jns nposenenus sxsamena Beny il NpenoaaBaTellb HaKaHyHe [OJyJYaeT B JEKaHATE 3a4eTHO-
SK3aMCHAUMOHHYIO BEIOMOCTh, KOTOpas BO3BPAINACTCS B JASKAHAT ITOCTE OKOHYAHMS MEPOIPHATHS B
ACHB NIPOBEJIEHHU K3aMEHA MITH YTPOM CIEAYIOLIETO [HS.

OK3aMeHBI IPOBOJATCS MO OHIETaM B YCTHOM HMJIH IHCBMEHHOM BHIE, 1MOO B BuHme
TECTHPOBaHKs. DK3aMEHALHOHHLIE OHIETHl COCTARIIOTCS MO YCTaHOBIIEHHOH (JOpME B COOTBETCTBHU
C YTBEPXKAECHHBIMH Kadenpol SK3aMeHAIHMOHHBIMH BOIIPOCAMHM H YTBEP)KIOAIOTCH 3aBEAYIOLIHM
xaenpoii exxerogro. B Gunere conepixures 3 BOIpOCA.

IJK3aMEeHaTOpy MPEfOCTABISETCA MPABO 3a7aBaTh BOIIPOCHI CBEPX OHMIETa, a TaKKE IIOMHMO
TCOPETHYECKHX BOMNPOCOB JiaBaTh [JIs PEINEHHs 3aJayd M IPHMEPH], HE BBIXOIALIME 32 pPaMKH
NPOHIEHHOI0 MaTepraa Mo H3yYaeMoil THCLHILTHHE.

3HaHMsA, YMEHHSA U HABBIKM OOYYArOIIHXCA OIPENENAIOTCS OLUEHKAMH «OTIHYHOY, «XOPOLIOY,
«YIOBIICTBOPUTENIBHO»,  (HEYNOBIETBODUTENBHO»,  KOTOPHIE  BHICTABIAIOTCS B 3a4eTHO-
IK3aMEHALIMOHHYIO BEIOMOCTD H B 324€THYIO KHIKKY 00YYAIOIIErocs B IEHb SK3aMeHA.

Ilpu npoBemenuu ycTHOro sK3aMeHa B ayUTOPHH HE IOJDKHO HAXOOHTHCA 0OJIEE BOCEMM
00yyaroIImXCs Ha OJHOTO MpenoxaABaTEN].

Ipu npoBeneHuH yCTHOTO 3K3aMeHa oOy4Jaromuiics BHIGMpaeT IK3aMEHALMOHHBIN OWIET B
CITy4ailHOM MOPSIIKE, 3aTeM Ha3bIBAET (DAMMIIAIO, UM, OTYECTRO H HOMEp 3K3aMEeHAITHOHHOr0 GHIeTa.

Bo Bpems osksamena ofyyarommecs MOTYT NOB30BATBCA ¢ paspeleHns 3K3aMeHaTopa
MPOrpaMMOH  NUCLIMILTUHEL, CIPABOYHOM H HOPMATHBHOM JHTEPATYPOH, OPYTHMM MOCOOHAMM U
TEXHHYECKHMH CPENCTBAMH.

Bpemst moaroToBku oTBeTa npH crade sK3aMeHa B YCTHOH (opMe IOIKHO COCTaBIATE HE
MeHee 40 MHHYT (10 XKeTaHHIO 06YYarOIErocs OTBET MOXKET GEITE nocpovHbIM). Bpems oTeera — He

bonee 15 MUHYT.
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Obyuarommiics, MCTIBITEIBAIOIIMY 3aTPYTHEHHS TIPH HOATOTORKE K OTBETY IO BBIOPAaHHOMY MM
bunery, umeer mpaso Ha BEIOOp BTOpOro Gmiera c COOTBETCTBYIOIIMM IPOIJIEHHEM BpPEMEHH Ha
oaroToeky. Ilpn OKOHYATENBHOM OLEHHBAHMH OTBETA ONCHKA CHHKAeTCS Ha OJuH 6ani. Boigaua
TpEThero bunera He paspemaercs.

Ecmn  obyuaromuiics seumcs Ha SK3aMeH, H, B3sMB OHIIET, OTKAa3alIci OT NPOXOXKIECHUS
aTTeCTAllMd B CBA3H C HCIIONrOTOB/ICHHOCTRIO, TO B BEIOMOCTH €My BBICTABIISETCS OLIEHKa
«HEYIOBIETBOPHTENBHOY.

Hapymenne mucrmnnmmer, CIIMCBIBAHHE, HCIOJb30BaHHE O6YYAIOIIUMHCS HEpa3peIeHHBIX
NICHATHBIX M DYKOIMCHBIX MATEPHANIOB, MOGHIBHELX TENCPOHOB, KOMMYHHKATOPOB, [UIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB H APYTHX BHIOB JHYHOL KOMMYHHKATHOHHON H KOMIIBIOTEPHON TEXHHUKH
BO BPEM:1 aTTECTANMOHHBIX HCITBITAHHH 3amperieno. B CIly4ae HapyUIeHUs 3TOro TpeboBaHus

llpenonasatens 00s3aH yZanmMTE O0yYarOmerocs wus AyNMTOPDHH M IPOCTaBUTL eMy B
BENIOMOCTH OLIEHKY «HEYIOBICTBOPUTENBHOY.

BrictaBnenne  onenox, [IOTYYCHHBIX MPH MOABENEHHH pPE3yIBTATOR [IPOMEKYTOYHOH
aTTCCTallMM, B 32aYETHO-OK3aMEHAUHOHHYIO BEJOMOCTH H 389€THYI0 KHIGKKY IIPOBOIMTCS B
PHCYTCTBHH camoro obyuaromerocs. IIpemoxasareis HECYT NMEPCOHANBHYIO OTBETCTBEHHOCTEL 34
CBOCBPEMEHHOCTh M TOYHOCTH BHECEHHS 3aIlHCeidi o Pe3yNbTaTax NPOMEXYTOYHOH aTTecTaruy B
3a9E€THO-9K3aMEHALIMOHHYIO BEIOMOCTh H B 3aYETHBIE KHIKKY.

Hesexa ma sk3zamen otmeuaercs s 3a4CTHO-3K3aMEHAUMOHHOH BENOMOCTH CJIOBAMH «He
SIBUJICSY.

Hns  obygaromuxcs, KOTOpBIC HE CMOTIM CIaTh 9K3aMEH B YCTAHOBJIEHHBIC CpOKH,
YHHMBEPCHTET yCTAaHABIMBAET IEpHON TMKBHIAIMH 38/0JDKEHHOCTH. B s10T mepron IIPENOJaBATEIH,
IIPHHHAMABIMHE 3K3aM€H, IOJKHBI YCTAHOBHUTH HE MeHee 2-X IHEH, Korna oHH OyAyT NMpHHHMATEH
3a0MKEHHOCTH. MH(OpMAIHI 0 THMKBHIAUMH 3am0 DKEeHHOCTH OTMEYACTCA B JK3aMEHALIMOHHOM
JHCTE.

Obyuaronumes, MoKasaBIIAM OTIHYHBIE W XOpOLIME 3HAHHs B TEYEHHE CeMecTpa B Xone
NOCTOAHHOIO TEKYUIEro KOHTPOJIL YCIIEBAEMOCTH, MOMET OBITE IpOCTaBlleHa 3K3aMeHALHOHHAA
OLICHKa JOCPOYHO, T.¢. 6e3 craun sx3amena. OLeHKa BBICTARISETCH B 9K3aMEHALIMOHHBIH JIUCT HITH B
3a49€THO-3K3aMEHALIMOHHYIO BEIOMOCTE.

MuBanume! ¥ A ¢ OTpaHHYEHHBIME BO3MOMKHOCTSIME 3JI0POBBA, MOTYT CIaBaTh 3K3aMEHEI B
MEHKCECCHOHHBIH TIEPHOL B CPOKH, YCTAHOBIICHHBIC HHIHBHIYATHHAIM y4eOHbIM IIaHoM. MHBamus! 1
JMLA C OrPaHHYCHHBIME BO3MOKHOCTSIMH 3I0POBBS, HMEIOIIHE HapyIIeHHs ONOPHO-ABHIATEILHOTO
amnapara, OONYCKAarOTCA Ha aTTeCTAMOHHBIE MCIBITAHHS B COIIPOBOKIEHHH ACCHCTEHTOB-
COMPOBOXKIAIOLIHX.

IIponenypa npoeenenms npomexyrouroit aTTeCTallMi A1 OCOOBIX CIIy4YaeB H3JI0KEHA B
«llomoxenuu o TekylueM KOHTpOIE YCIEeBaeMOCTH K TIPOMEKYTOYHOH aTTECTAHH 00YYarOIUXCs 110
OINIOIT 6akanaspuara, cremuanuTera 1 MarucTpatyper» GI'BOY BO IOxuo-Ypansckuii [AY
(FOYpI'AY-T1-02-66/02-16 ot 26.10.2016 1)

Ne }_ OneHouHbIe cpeacTBa | Koz 1 HanMenozanue
Dk3amen HHIUKATOpa
KOMIIETEHIIHH
1. I. OCHOBHBIE 3aKOHBI XHMHUH. WI-1omk-i
2. DKBMBANEHT 31€MEHTOB. 3aKOH 3KBHUBANIEHTOB. HCHOJ'[b3yGT
3. DKBHMBANEHTBI POCTBIX H CJIOKHBIX BELIECTS. OCHOBHEIE 3aKOHEBI
4. CoBpemMeHHas TEOPHs CTPOEHKS aTOMA. €CTECTBEHHOHAYYHBIX
5. Tlopsnok coCTABICHHS 3NEKTPOHHBIX (opmyn. TTpumepsr. MHCIMIITHE TS
6. PacnpeneneHue 31eKTPOHOR 1O SHEPreTHYECKUM SHeHKaM. peen s
7. DHeprus MOHM3ALMHM M 3NEKTPOOTPHLATENLHOCTh. M3MeHeHHe uX B
CTaHAAPTHBIX 337144 B

neproanyeckoi cucreme . M. Menpeneesa.
8. CKOpoCTb XMMUUYECKHX peaxkuui. 3aKkoH AeHCTBYIOLIMX Macc.
9. 3aBMCHMOCTB CKOPOCTH PEAKLMH OT TEMIEPATYPBIL.
10. Xummnueckoe papHoBecue. Koncranra paBHosecua. Tlpunuwn Jle—
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arense.

Il. T-saKkoH TepmommHamuky. Duransmus. Tepmoxumuyeckue ypashenus.

3akoH ["ecca.

[2. 2-3akoH TepMOmUHAMUKY, Oneprus ['ub6ca. Hanpaenenue nporekanus

NpOLIECCOB.

I3, Xapakrepucruka MOMAPHOH M HENoNApHOH KoBaTeHTHOM CBA3H.

Hpusectn npumeps:.

14, HloHopHo-akuenTopras ceasp. Ipumepsi.

15. BonoponHas cessb. Ipumepsr.

16. HoHHas ceazkp. Ipumeper.

I'7. Cnoco6s! Beipakenus KOHUEHTpaLMK pacTBOPOB.

I8. PacTBOpEI HeanekTponuTOR. Huddysus. Ocmoc. 3akon Banr—I o(a.

19. Naenenue napa Han pacTeopamu. 3akoH Payns (1).

20. Hsmenenue TEMNEPATYpPbl KHMNEHHA M 3aMep3aHus pacTBOpOB. 3akoH

Payns (2). :

21. PacTeops! anekrpomuTos. M30Tonuseckuii K03 huLHEHT.

22. Teopus SJIEKTPOJIMTHYECKOH IUCCOLIMALIMH,

23. Ctynenyatas auccoumaums KHMCJTIOT, OCHOBaHMH W COJIEeH.

24, Crenenp  nauccoumaLmm, DakTopsl, BAMAIOWME HAa  CTemeHs

AHCCOLMaLMK.

25. MoHHOe npouseenenue Bozel. PH cpenpr. Hunukarops.

26. Bo3moskHle cnyyau ruaponusa conei. Ipumepel.

27. OKHCTHTENbHO-BOCCTAHOBUTE b HbIE peakuuu. IIpumepel.

28. AmdoTepHoCTS.

29.  OKMCIIMTENBLHO-BOCCTAHOBUTEMBHbIE CBOMCTBA 3JEMEHTOR M  MX
nonoxenue B cucreme .M. Menneneesa. OcHoBHBIE OKHCIIUTENIH H
BOCCTAHOBHTEJTH.

- DNeKTpoAHbIH NoTeHUMAaN. Bonoponmerii snexrpon.

- Hopmanbhsle snextponusie notenumans.. Psn nanpskenuii merannos.

- lanbBanuyeckuii anemenr. [Ipumepsr.

- OJIC ranbBaHuyeckoro snemenTa. @opmyna Hephera.

- DJIeKTPONH3 PACTBOPOB M PACMABOB. 3aKOH Papanes.

5. Tlpomeccel, mnporekaromue IIpH  3TIEKTPOJNIH3E C pacTBOPUME

aHonoM. Ob1acTu IPHMEHEHNS dMeKTPOIH3a.

36. Akkymyastopsl. Tunel AKKYMYJIATOPOB.

37. Tlpouecchl, npoTeKaoLHe NpH pa3paiKe H 3apiiKke CBHHLIOBOrO

aKKyMyJaTopa.

38. O6L1He XHMHYECKHE CBOHCTEA METALIOB.

39. B3aumoaeicTBME METANIOB ¢ KHCIOTAMH.

40. AsoTHas kucnorta. OcobeHHOCTH B3aUMOICHCTBHUS C METAIAMM.

41. MeToabl NONyYeHHus METALIOR H3 pya. Ilpumepsl coBpeMeHHBIX

CIIOCOOOB MOy YEHHA METAILIOB.

42. KoMniekcHble coeuHeHus. IIprmepsl. Buewrsss 1 BHyTpeHHas cepbl.
Komnnekcoobpasoparens. 3apsan KOMITIEKCHOrO HOHa.
Koopaunaumonnoe uncno. JTurauzmpl.

43. Tlonumepbl. DH3UKO - MeXaHHYECKHE CBOHCTBA nonuMepoB. Tpu
COCTOAHHA: CTEKI000pa3HOE, BLICOKOSNACTHYHOE, BAIKO—TEKYYee.

44. Tlomamepsl. [IpHposmHble M CHHTeTHYECKHE monaMepsl.  CocT
ommepoB. 3BeHo. Llens. Crenens momuMepusamuy. IMpumepsr.

45. Ilnactmaccsr. Coctag, momyyenue, cBOHCTEA i npuMenenue. IIpumeps.

46. Ilomumeprr. Cnoco6sl noyyenus NIOIUMEPOB.

47. Buapi kayuykoe. [Tpumepsr, CBOHCTBA, IPHMEHEHHE.

48. [Nonuatunen. [TonuxaoperHm. [Tonyuyenue, ceoiicTea u npuMeHenue.

49. INonuterpadrropstunen. Monyuenue, coiicTea u NpUMEHEHHE.

50. CunTeTHueckue BOMOKHA, KimaccuuKalys, oOmHe CBONHCTBA

NIOJIYYEHHE, IIPUMEHEHHE.
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51. Kopposus meramnos.

IIpumeper.

52. AtmocdepHas kopposus.

Mexanusm kopposnonHBIX IPOLECCOR

53. MeTozibl 3a1UMTHI METATNOB OT KOPPO3HH.

54.  KopposuoHHbie

MPOLECCHl,  MpOTeKAIOUIME MPH  HAPYIICHHH
METaNIHYECKUX MOKPBITHIA.

[xana u KPHTEPHH OIEHUBAHHI OTBETA OGYHaPOIHGFOCSI IIpenCTaBlICHEI B Ta6HHI_Ie

| Hlxana

KpuTtepun onennpanus j

Ouenka 5
(oTnHYHO)

BCECTODOHHEE,  CHCTEeMATHYECKOE H  IIybOKOE  3HAHMe
[IpOrpaMMHOTO  MaTepuana,  yCBOEHHE  OCHOBHOH K
AOIONHUTENEHOH IMTEPaTyphl, PeKOMEHIOBAMHOM POrpaMMoi
AMCLUUIIIMHBEL, TPAaBHIILHOE PEIICHUE 3aTaYH.

Ouenxka 4
(xoporio)

JHUTEPATYPEL, PEKOMEHIOBAHHOH B [NpOrpaMMe, HAIH4H
MATIO3HAYUTENBHBIX ~ OMMOOK B  pENIEHHH 3alaud, M

TIOJIHOE 3HaHHE IIpOorpaMMHOIQ MaTepHana, YCBOEHUE OCHOBHOM
€
H
HEOOCTATOYHO MMOJIHOE PACKPRITHE COAEPKAHUE BOIIpOCa.

Onenka 3
(YAOBJIETBOPHTENBHO)

3HaHHE OCHOBHOIO NPOTPAMMHOIO MATEpHAia B MHHMMAILHOM
00bEMe, TOTPELIHOCTH — HEeNpPHHUMIHATLHOTO XapakTepa B
OTBETE Ha 3K3aMEHE U B PEUICHHHM 3aJa4H. |

Ouenka 2
(HeyIOBJIETBOPHUTENLHO)

HpO6GHBI B 3HaHHAX OCHOBHOIO OporpaMMHOI0 MaTepuarna,
IPHHOUNHAATIBHEIE  OIIMOKHU IIpH OTBETE€ Ha BOIPOCHI H B
PELICHHNH 3a0aYH.




JUCT PETUCTPALIMN U3MEHEHHII

Homep Homepa nucros OcHosanne Tlata
IS Pacumdposka
H3MeHe- AHHYTMPOBAH- 5 INoanucs ——— BHECEHHUS
HUS 3aMEHEHHBIX | HOBBIX Lk GEHHH" A HU3MEHEHMUS
HBIX H3MEHEeHUH
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