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obpasoarus (PI'OC BO), yrsepikaentoro IIpukasom MunucTepcTBa 00pa3oBaHis U HayKd
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4.5. Bupasl u coep:kaHUuE CaMOCTOATEIbHOM PaboThl 00yUYaIOLTUXCS
VY4eOHo-MeToAnuecKoe 00eceueHuEe CaMOCTOATEIbHOM PaboThl 00YJaIOIIUXCS
10 JUCLUTUIMHE

@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEACHHS MPOMEKYTOTHON aTTeCTaIluN
00ydJarouuxcs mo IUCHUTLITNHE

OcHOBHasI ¥ JIOTIOJTHATEIIbHAS YaeOHas JInTeparypa, HeoOxoaumast s
OCBOEHHUS JUCLIUIIINHEI

Pecypcel nH(popManmoHHO-TEIEKOMMYHUKAIIMOHHON ceT «HTepHETY,
HEOOXOIMMBIC JIJISI OCBOCHUS TUCITUILIINHEI

MeTtoauueckue yKazaHus JUisi 00YJaroIIUXCs IO OCBOCHUIO JTUCITUTLINHBI
WHupopMannoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPH OCYIIECTBICHUU
00pa30BaTeILHOTO MPOIIecca MO TUCIUTUTHHE, BKITIOYas TIePEICHb
MIPOrPaMMHOTO O0ecTieueHUsT U HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MarepuanbHO-TeXHHUYECKas 6a3a, HEOOX0AUMast JUIsl OCYIIECTBIICHUS
00pa30BaTEILHOTO MPOIIecca MO TUCITUTUTHHE

[Tpunoxxenue. ®oHA OIEHOYHBIX CPEACTB JIJIS TEKYIIIETO KOHTPOIIS
yCIIEBAaeMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTeCTallii 00yJaroInXCs
Jlucer perucrpannu U3MEHEHUN
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1. [Inanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUILITHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean v 3aga4M TUCUUILIMHBI

bakanaBp mo wHampamieHuto moAarotoBku 35.03.06 ArpouwHkeHepusl JOKEH OBITH
MOJATOTOBJICH K CICAYIOIIUM BHIAM MPOo(ecCHOHATBLHON NeATeIhbHOCTH: MPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM, HAYYHO-UCCIIEA0BATEIbCKOMN 1EATEIbHOCTH.

Heap AucuMmIMHBI — cHOPMHUPOBATH y CTYACHTOB CHCTEMY (D)YHIAMEHTAIbHBIX 3HAHUN
0 XUMHHM, HEOOXOIUMBIX [Jsi TOCJHEIyIolled MOArOTOBKM OakanaBpa, CIOCOOHOTO K
3G (HEeKTUBHOMY PEIICHUIO MPAKTUYSCKUX 3a/lad CeIbCKOXO3SMCTBEHHOTO TPOM3BOACTBA, a
Tak)Ke CIOCOOCTBYIOMIMX AalIbHEHIIIEMY pa3BUTHIO JINYHOCTH.

3apaum IUCHUIIHHBI:

— U3Y4YUTh OCHOBHBIE XMMUYECKHUE SBIICHUS, OBIAJETh (DyHIaMEHTAIbHBIMU MOHATHSIMH,
3aKOHAMU U TEOPHUSMH KJIACCUYECKON U COBPEMEHHOM XUMUU;

— chopMUpOBaTh OCHOBBI HAYYHOTO MHPOBO33PEHHSI M COBPEMEHHOTO XHWMHUYECKOTO
MBIIUICHUS; O3HAKOMHUTHCA C HAYYHOU arrnapaTypod U METOJaMH XMMHUUYECKOTO HCCIIEIOBAHMUS,
MpPUOOPECTH HABBIKH MPOBEICHUS XMMHUECKOTO YKCIIEPUMEHTA;

— HaAy4YUThCS BBICTATh XUMHYECKOE COJIEp)KaHWE B MPOPECCHOHAIBHBIX 3a7adax
Oynyiieit 1esTenbHOCTH;

— OBJIQJIETh METOJIAMU PEIICHHS MPO(ECCUOHATBHBIX 3a/1a4.

1.2. [lnanupyemble pe3y/bTaThl 00yUeHHsl M0 JUCHUIIMHE (MOKA3aTeIn
c¢opMHPOBAHHOCTH KOMIIETEHIINI)

OIIK-1. CnocobeH pemiaTh TUIOBBIE 33Ja4d MPO(EecCHOHANBHON AESITETbHOCTH HAa OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX M ECTECTBEHHBIX HAyK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH;

Kon wm nHammeHoBaHue ®opmupyemsie 3YH
WHJIUKaTOpa
JIOCTHKCHHS
KOMIIETEHIIN T
NI-1lomnk-1 3HAHUSA OOy4aronuiicst TOJDKEH 3HATh: OCHOBHBIE 3aKOHBI XHMHH,
I/ICHOJ‘H,?,yeT SABJICHUA W IIPOLCCCHI, HA KOTOPBIX OCHOBAHBI IPHUHIIUIILI
OCHOBHBIC 3aKOHBI JCUCTBUSI OOBEKTOB MPO(ECCHOHATBHON JCATEIBHOCTH |
€CTECTBEHHOHAYYHBIX KOTOpPBIC MCIIOIB3YIOTCS ISl PEIICHUST HHXKCHEPHBIX 3371a4 -
JIACLIUTUINH IS (61.0.11-3.1)
peleHus YMEHHUS OO0Oyyaromuics IO0KEH YMETh: HCIOJb30BaTh OCHOBHBIE
CTaH/IapTHBIX 33124 B XAMHAYECKHE 3aKOHbI W TIOHATHS B TPOQECCHOHATBHOM
COOTBETCTBHHU C JeATEIbHOCTH U ISl PEILICHUSI HHKEHEPHBIX
HAIPaBIEHHOCTHIO 3agad - (61.0.11-Y.1)
npohecCHOHANBHOMN HaBBLIKHA OOyuatomuiics JODKEH BIAJETh: HABBIKAMHU OIHCAHUS
JeATEIbHOCTH OCHOBHBIX XUMHUYECKHX 3aKOHOB, SIBICHUI W MPOILIECCOB, Ha
KOTOPBIX ~OCHOBAHBI ~ MPHHIMIBI  JCHCTBHA  OOBEKTOB
npodeccroHaIbHO JeATeIbHOCTH u KOTOpBIE
HCIIOJIB3YIOTCA JIA PEIICHUSA NHKCHCPHBIX
3amad - (61.0.11-H.1)




2. Mecto nucuuminnel B ctpykrype OITOIT

JucuummmHa «XUMHUS» OTHOCUTCS K 00s13aTENIbHOM 9acTH OCHOBHOM MpodheccHoHaNbHOM
o0pa3oBaTenbHOI porpaMMbl OakanaBpHuara..

3. O0béM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

O6bem aucuuIuiiHbI cocTaBisieT 3 3adeTHble eauHuibl (3ET), 108 akamemuueckux
4acoB, (Jajnee 9acon).

Jucuuninuza uzydaercs:
- ouHas gopma oOyueHnus B 1 cemectpe;
- 3aouHas Gopma oOyueHus Ha 1 Kypce.

3.1. Pacnipenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOI padoThI

Bun yuebnoit pabotsl

KomnunuectBo yacoB

ITo ounoit popme

I1o 3aounoi

o0yueHHsI dopme oOyueHwHs
KonrakTHasi pa6ora (Bcero), 48 6
B TOM YK CJIe MPAKTHYeCKas MOAr0TOBKa™
Jlexuuu (JI) 16 2
[TpakTnueckue 3anstus (I113) 32 4
Jlabopatopusie 3ansatust (J13) - -
CamocrositesbHas padora odyuawmuxcs (CP) 24 62
Konrtpous - 4
Hroro 72 72
3.2. Pacnpenenenne y4eOHOro BpeMeHH 110 pa3jaeiaM U TeMam
Ounas ¢popma o0y4eHus1
B Tom uncine =
Ne Bcero g
HawnmenoBanue pazjena 1 TeMbl KonTakTHas pabora -
n/m 4acoB CP =
J J3 | 113 =
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHMSA BEIIECTBA
1.1. | BBenenne. OcHOBHBIE 3aKOHBI XMHUH. 5 1 - 2 2 X
1.2. | Xumus u nepuoandeckas cucreMa 7 3 - 2 2 X
aseMeHTOB. CTpoeHue aToMOB. XUMHUYECKast
CBSI3b.
Pa3nen 2. B3zanuMoaelcTBUS BENIECTB
2.1. | Xumuyeckas TepMonuHamMuKa. OCHOBHBIC 8 2 - 2 4 X
3aKOHBI TEPMOJUHAMUKH. XUMHUYECKast




KMHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3zpnen 3 PacTBopbL.
3.1. | XuMHUYECKHE CUCTEMBI: PaCTBOPHI, 7 2 - 3 2
IUcTiepCHbIe CUCTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Pa3nen 4. DnexTpoXxuMHUUYECKUE IPOLIECCHI.
4.1. | DIeKTPOXUMHUYECKUE CUCTEMBI: KUCIIOTHO- 14 4 - 4 6
OCHOBHbBIE U OKUCIIUTEIbHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA BELIECTBA.
lNanbBaHMYeCKHE 31€MEHTHl. XUMHYECKUE
HMCTOYHUKHU TOKA. DJIEKTPOJIU3 COCTUHEHUM.
Kopposus MeTayiioB u 3amuTa OT KOPPO3HH.
4.2 | PeakumoHHasi CHOCOOHOCTH BEIIIECTB. 10 2 - 2 6
XHUMUYECKUE CBOKMCTBA METAILJIOB.
Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUH
5.1. | DneMeHThI OpraHN4YeCKOW XUMHHU, TOTUMEDHI, 5 1 - 2 2
OJINTOMEDHI.
KonTponb - X X X X
Hroro 72 16 - | 32 | 24
3aounas ¢popma 00yueHusn
B Tom uncne
No Bceero | Konrakrnas pabora =2
HaumenoBanwue pa3nenoB u Tem 3
n/m 4acoB .
I 3 m | CP | =
~
Pa3znen 1. OcHOBBI cTpOEHUS BeleCcTBa
1.1. | BBeaenue. OcHOBHBIE 3aKOHEI XMMUH. 4 - - - 4 X
1.2. | Xumus u nepuoanyueckas cuctema 7 - - 1 6 X
anemMeHToB. CTpOCHHE aTOMOB.
XuMUYecKas CBSI3b.
Pasznen 2. B3aumMonecTBrs BEIECTB
2.1. | Xummueckas TepmoanHamMuKka. OCHOBHEIE 12 1 - 1 10 X
3aKOHBI TEPMOJIMHAMUKU. XUMHUYECKas
KWHETHKA. XMMUYECKOE PAaBHOBECHE.
Paznen 3 PactBopsl
3.1. | XuMHUYECKHe CHUCTEMBI: paCTBOPHI, 13 - - 1 12 X
nucnepcHbie cucTeMbl. OCHOBBI
XUMHYECKOTO aHAJIN3a BOJIHBIX PACTBOPORB.
Paznen 4. DnekTpoXUMHUYECKUE TTPOIIECCHI
4.1. | DaeKTpOXUMHUYECKHUE CUCTEMBI: KUCIOTHO- 14 1 - 1 12 X
OCHOBHBIC U OKHUCITHTEIHHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA BEIIECTBA.
l"anpBaHMYECKHE IIEMEHTHI. XUMHYECKHE
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HWCTOYHUKHU TOKA. DJIEKTPOJIU3 COCTUHEHUH.
Koppo3sust Meramios u 3amura ot
KOPPO3HH.

4.2. | PeaxumonHas ciocOOHOCTH BEIIECTB. 16 1 - 1 14 X
XUMHUYECKHE CBOMCTBA METAJLIIOB.

Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUU

5.1. | DneMeHThl OpraHN4eCcKOl XUMHH, 4 - - - 4 X
II0JIMMEPBI, OJTUTOMEPBI.
KonTposns 4 X X X X 4
Hroro 72 2 - 4 62 4

4. CTpyKTYpa M cojiep:KaHue JUCUHUINIMHBI, BKIKYAK0IIee NPAKTHYECKYI0 TOAT0TOBKY

HpaKTquCKaﬂ MMoATOTOBKA IIPpU pCain3alnn y‘~IC6HI)IX npeaMeToB, KypCOB, JUCHUIIINH
(Monmynel) opraHusyercs IMyTeM HpPOBEIEHUS IPAKTHUECKUX 3aHATHH, NPAKTUKYMOB,
nabopaTopHBIX ~ padOT W  HMHBIX  AHAJOTUYHBIX  BUAOB  Y4eOHOU  JCSITEIBHOCTH,
IpeyCMaTpUBAIOIINX y4yacTHe OOY4YaroLIMXCS B BBINOJIHEHUM OTIENbHBIX 3JIEMEHTOB paloT,
CBSI3aHHBIX ¢ OyayIei mpodeccuoHaNBHON NesITETbHOCTHIO.

[TpakTudeckasi TOJTOTOBKA MOXKET BKJIIOYATh B CEOSI OTACIBHBIC 3aHSATHUS JICKIIMOHHOTO
TUIA, KOTOpbIE MPEAyCMaTPUBAIOT Tiepeaady ydeOHOW wuHOpManuu 0o0y4arommmcs,
HEOOXOMUMOM  JIIT  TOCIEAYIOMIETO  BBINIOJNIHEHUS  paboOT, CBSA3aHHBIX C  OymymIeH
poeCCUOHATIBHOM I TEILHOCTBIO.

4.1. Coaep:xanue JUCUMIIMHBI
BBenenue
Xumus Kak 4dacTb ectecTBo3HaHus. [Ipeamer xumuu. BemectBo. Buasl xumuueckux
peakuuii. CBs3p XMMHUM C JpYrUMH HayKamMu. 3Ha4€HHE XUMUU B (HopMHpOBaHUU
MBIIUICHUS], B U3YYEHUU TPUPOBI H PA3BUTUU TEXHUKU. XUMUS U MPOOIEMbI IKOJIOTHH.

OCHOBBI CTPOEHHS BelIeCTBA

DJIEKTPOHHOE CTPOEHHWE aToMa M CHUCTEMAaTHKa XMMHYECKHUX 3jeMeHTOB. KBaHTOBO-
MexaHuueckas wmonaenb aroma. Ilpunnun Ilaynu wu  npaBuno Xynpa. CrpoeHue
MHOTO3JIEKTPOHHBIX aToMOB. Ilepmonuueckas cucrema .M. MenneneeBa W H3MEHEHUE
CBOWMCTB DJJIEMEHTOB M HX COe€QuHEHUU. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
AJIEMEHTOB. XUMHYECKasi CBsi3b. OCHOBHBIC THUIBI U XapPaKTEPUCTHKU CBsi3H. KoBaleHTHass u
WOHHAsT CBs3M. MeTon BalleHTHBIX cBsizeld. [ubOpumuzanusa. Ilonsitue o wmertone
MOJIEKYIAPHBIX opOutaneii. CTpoeHWEe W CBOWCTBAa MPOCTEHININX MOJIEKYd. THIbI
B3auMojieicTBusl Mojekynl. KommekcHble coenviHeHUs. OCHOBHBIE BHABI B3aUMOJIEHCTBUS
Mosiekysl. Cuibl MeEXMOJEKYJISIpHOTO B3auMojeicTBus. Bopoponnas cBs3b. JloHOpHO-
aKkIenTopHoe  B3auMopeiicTBue Mojekyid. KowmmiekcHble  coeauHeHus.  Kowruiekchl,
KOMILJIEKCOOOpa30BaTeau. JUTaHAbl, 3aps] U KOOPAMHALMOHHOE YHUCIO KOMIUIEKCOB. THIIbI
KOMIUTEKCHBIX coelMHeHUH. [IoHATHE 0 TeOpUSX KOMIUIEKCHBIX COSAMHEHUM. XMMHS BEUIEeCTBa
B KOHJICHCHPOBAHHOM COCTOSIHUH. ATpPEraTHOE COCTOSIHHE BEIIEeCTBA. XMMHUUECKOE CTPOCHHE
TBepaoro tena. Amopdroe coctosHue BemectBa. Kpucramnsl. Kpucramimueckune pemieTku.
XuMu4deckasi CBsi3b B TBEPJbIX Tellax. MeTaandeckasi CBsI3b U METAUIBl. XUMUYECKasl CBS3b
B MOJYIPOBOJHUKAX U AUAJIEKTpuKax. PeanbHbie kpucTtaibl. [Ipoctoe BemiecTBo. M3omepus u
AJIOTPOIIHSL.




B3aumoneiicTBus BeuecTs

ONeMeHTbl XUMHUYECKOW TEPMOAMHAMUKU. OHepreTuueckue 3PGEeKTbl XUMUYECKUX
peakuuii. BHyTpeHHsAs SHeprus W HSHTAIbNMA. TepmMoxumus. TepMOXMMHUYECKHE 3aKOHBI U
ypaBHEHMs. OHTaJblMA O00pa30BaHMs XUMHUUYECKUX coeAuHeHuil. CTaHIapTHOE COCTOSHHE.
OHTponHs W €€ M3MEHEHHE IpH XHMHYECKHX Tpoueccax. OHeprus [ubGbca u sHeprus
I'enpMmrosnpia U MX M3MEHEHMs IIPU XUMHUYECKUX IIpoLeccax. YCIOBUS CaMOIPOM3BOJIBHOTO
OPOTEKaHUA XMMHUYECKUX pEeaKIuil. YCIOBHS XHUMHYECKOro paBHOBecus. OOpaTtumeie u
HeoOpaTHMble peakiMyi. XMMUYECKUHA NOTeHIMal. AKTUBHOCTh U KOO(Q(QHUIIMEHT aKTUBHOCTH.
Xumuueckoe u Gpa3zoBoe paBHOBECHs. 3aKOH JeHCTBHU Macc. KoHcTaHTa paBHOBECHS U €€ CBS3b
¢ tepMmoauHamuueckumu QpyHkuusamu. Ilpunnun Jle-Ilatense. Xumuueckoe paBHOBECHE B
reTeporeHHbBIx cucreMax. da3zoBoe paBHoBecue. [IpaBuino ¢a3. Pacmpenenenue BemecT B
rereporeHHslx cucremax. [loBepxHoctHble siBieHus. CopOuusa. AncopOLHOHHOE paBHOBECHE.
I'eTeporenHsle JUCIIEPCHBIE CUCTEMBI.
Xnmuyeckasi KuHeTuKa. CKOpOCTh TOMOTEHHBIX XMMHMYECKHUX peakiyuil. OCHOBHOE XMMHYECKOE
ypaBHEHHE. 3aBHCHUMOCTb CKOPOCTH XHMMUYECKHX pEakUMi OT TeMIleparypbl. OHEpPrus
aktuBauuu. ['omorenHelii karamu3. llenHele peaknuu. @u3nyeckue METOABI YCKOPEHUs
xumuueckux peakuuil. KonebarenpHble peakunu. CKOpOCTb TIeTEPOT€HHBIX XUMHYECKHX
peakuuid. ['eTeporeHHbIi KaTanus.

PactBOpBI.

Omnpenenenne u KiaccuuKanys pacTBOPoB. PacTBOPBI HEINIEKTPOIUTOB U SIEKTPOIUTOB.
Boanbie pacTBOpBI 3JEKTPOJIUTOB. ACCOUMHUPOBAHHBIE M HEACCOLUMHUPOBAHHBIE 3JIEKTPOIUTHIL
CBolicTBa paCTBOPOB ACCOIMUPOBAHHBIX JIEKTPOIUTOB. AKTUBHOCTE. OCOOCHHOCTH BOJBI Kak
pacTBOpUTENIA. IJEKTPOJUTHYECKAsT auccoluanus BojAbl. BoIOpOaHBIN MOKa3aTelnb Cpeabl.
HNounbie peakuun B pactBopax. [uccoumanus KOMIUIEKCHBIX COCOUHEHHU. Teopus KUCIOT U
ocHoBaHUM. KOHCTaHThI KUCIIOTHOCTH U OCHOBHOCTH.

Komnonaneie cucremsl. JlucrepcHOCTs H  AuCHEepcHBbIE cUCTeMbl. Kimaccudukarms
KOJUIOMJIHBIX CUCTEM. 30U M reiau. Munemisl U ux crpoeHue. llomydeHue KoOJIOMIHBIX
pacTBOPOB. YCTOMYMBOCTH KOJUIOMIHBIX CHCTEM, OINTHYECKHE M JJIEKTPUYECKHE CBOWCTBA.
MeToabl ONy4YeHUsI U pa3pyLIeHUs] KOJUIOUAHBIX cucTeM. Konouapl B MPUPOJHBIX CUCTEMAX.
PactBopbI monumMepos.

DJIEKTPOXHMHYECKH e PO ecChl.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — Mpoliecchl.  OmpeneneHre U Kiaccudukarus
NIEKTPOXUMHUYECKHUX IMpoueccoB. 3akoHbl Dapazes. TepMoauHaMHKa 3JIEKTPOJHBIX MPOLIECCOB.
[TonsiTe 00 AMEKTPOAHBIX MOTEeHIManax. ['anpbBaHnueckue aneMeHThl. DJIC u ee usMepeHue.
CraHapTHBII BOJOPOIHBIN 3JEKTPO U BOAOPOIHAS IIKaJla NOTEHIUaNoB. YpaBHeHue HepHera.
[ToTeHnmanpl METAIUIMYECKUX, Ta30BbIX M OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX 3JIEKTPOIOB.
HoHceneKkTUBHbBIE IEKTPOJBI U ceHCOpbl. MeMOpaHbl U MeMOpaHHBIA MoTeHnuan. KuHeTnka
AIIEKTPOJHBIX ~ IPOLECCOB. ODJEKTPOXUMHUYECKass M  KOHLUEHTPALMOHHAs  IOJISIpU3aLHSL.
Onexrponus. IlocaenoBaTebHOCTh IEKTPOJHBIX MPOLECCOB. BRIX0A MO TOKY. DIEKTpoau3 ¢
HEPACTBOPUMBIMHU M PACTBOPUMBIMU aHO/IaMHU.

Koppo3uss u 3ammra MeTayuioB U CIulaBoB. OCHOBHBIE BHJBI KOPPO3MHM. XUMHUYECKast
KOppO3usi. DIEeKTpoXuMHYecKass Koppos3us. Kopposusi moj aeiicTBueM OMy>KTAIOMUX TOKOB.
Metonpl 3amMTBl OT KOPPO3MM: JIETUPOBAaHUE, D3JIEKTPOXUMHYECKAs 3allMTa, 3alUTHBIC
MOKPBITUS. VI3MEHeHNe CBONCTB KOPPO3UOHHOM cpebl. UHrHOUTOPBI KOPPO3HUH.

ONEKTPOXUMHUYECKHE CUCTEMBl. XHMMHMUECKHE HCTOYHUKM TOKA. OJIEKTPOXMMHUECKHE
HYHEPrOyCTAHOBKH. DIEKTPOXUMUYECKHE npeobpazoBaTeny, KOHJICHCATOPBI.
DnekTpoxXuMHUecKas 00paboTKa METAIIIOB. DIEKTPOXUMHUYECKHE MOKPBITHS.

PeaknuoHHasl CMOCOOHOCTD BellleCTB. XMMHYECKHE CBOHCTBAa METAJJIOB.



BemtectBo u ero uncrora. AHAIUTHUYECKUM CUTHAI W €ro BUALL. XHUMHUYECKas
uaeHTuQUKanus. KHCIOTHO-OCHOBHOE M OKUCIIHTEIBHO-BOCCTAHOBHUTEJIBHOE THUTPOBAHUE.
['paBuMeTpHUUYECKUI U KOJIOPUMETPUUECKUN aHAIN3. DJIEKTPOXUMUYECKHE METO/IbI aHATIN3A.

DJieMeHTbl OPraHUYeCKOil XUMHU.

OpraHuyeckre  IMOJMMEpPHBIE  Marepuaiabl.  MeToIbl  IOJNyYSHHs]  [OJIMMEPOB,
nonuMepu3anus, moiaukoHaeHcaus. CTpoeHHWe ©  CBOHCTBA TOMUMEpPOB. I[IpuMenenue
MIOJIUMEPOB.

4.2. Conepxanue JeKuii

Ounas ¢popma o0y4eHus1

=
S <
No Kon- | 3 5
0 /;1 Kpatkoe congepxanue nekiui BO RS
PRt
4acoB é g
1 | Beenenue. OcHOBHBIE TOHSTHS M 3aKOHBl XuMmuHM [Ipenver xumumn. 2 +

3HaueHUe XMMHH B HAyYHO-TEXHUYECKOM Iporpecce OCHOBHBIE ITOHATHUSA U
3aKOHBI XUMUHU.

XuMusg W IepuoguyYeckas cucrema 2eMeHTOB. (CTpoeHue aTOMOB
CoBpeMeHHbIE MTPEICTABICHUS O CTPOEHUH aTOMOB 3JIEMEHTa, OCHOBAaHHbIE
Ha HEKOTOPbIX IIOJIOKEHUAX KBAaHTOBOW MEXAaHUKH: [BOMCTBEHHAs
KOPIIYCKYJIIPHO-BOJIHOBAsI pupoaa 3JIEKTPOHA, IIPUHLAIT
HEOINpEACIEHHOCTH, KBaHTOBble uucia. Ilpunnun Ilaymu. IlpaBumia n
MOPSAJIOK 3allOJHEHUsT aTOMHBIX opOuTanel, mnpasBwio KiedukoBckoro,
Xynna, 3amper Ilaynu MHOIO3JEKTPOHHBIX aTOMOB. B3auMocCBs3b
PAaCIIOJIOKEHUS AIEKTPOHOB B ATOMAX C MX XMMUYECKHMH CBOMCTBAMU.

2 | Ilepuognueckwuii 3aKOH B CBETE CTPOCHHS aTOMOB, IIEPUOINYECKAsI CUCTEMA 2 +
3JEMEHTOB. HEKOTOpble XapaKTEpUCTHKHA aTOMOB 3JIEMEHTOB: PaJANYChI
aTOMOB M HMOHOB, JHEPrus HOHU3ALMHU, DHEPrUs CPOACTBA K DJIEKTPOHY
3IIEKTPOOTPULIATENBHOCT. Xumuyeckass  cBsi3b  HopmampHOE M
BO30Y>KIEHHOE CcOCTOSTHUE aToMOB. OCHOBHBIE THUIBI M XapaKTEPUCTUKU
XUMHUYECKON CBSI3U: METOA BaJICHTHBIX CBSISCI\/'I, IIOHATUE O METOAC
MOJIEKYJISIpHBIX opOutaneil. CBs3b KOBaJIEHTHAs, TOHOPHO-aKIENTOpHA,
HOHHAasd, METAJINIMYECKasd, BOJAOpOaAHA. 3aBHCHMOCTEL CBOMCTB BEUICCTB OT
TUIIA XUMUYECKOU CBA3U.

3 | Xumuueckass TepMoaMHaMuKa. (OCHOBHblE TOHSTHA W 3aKOHBI. 2 +
TepmoanHamuueckass cucrema. BHyTpeHHssI SHEPIHUs TEPMOAMHAMUYECKON
cucrembl. TernoBoil >pdext peakuuu. IlepBoe Havano TepMOIUHAMUKH.
OHnranenus. Tepmoxumudeckne ypaBHeHHs. 3akoH I'ecca. Bropoe Hauano
tepmoguHamMuKku. CranpaptHas SHTponusd. PakTopbl (SHTPONUMHBIA U
SHTAJIBIIUUHBIN), ONpEeNIole BO3MOXKHOCTh WJIM HEBO3MOXKHOCTb
CaMOMPOM3BOJIBLHOIO MPOTEKaHUs mporeccoB. M306apHO-M30TepMUYECKUIA
noreHuuan.  HampaBlieHHOCTP ~ XMMHYECKHMX  MPOLECCOB.  JHEPIHs
["'enpMrospia (M30X0OpHO-M30TEPMUYECKHI TOTEHIINAN).

4 | Xumuueckass KHHETHKAa. XHUMHYECKOe paBHOBecue | OMOreHHbIE U 2 +
reTeporeHHbple XUMHUUYECKUE Mporecchl. CKOpOCTh U MEXAHU3M PEAKLUH.
@akTOphl, BIHAKONME HA CKOPOCTh XUMHUYECKHX peakluil. 3aKkoH
JNEUCTBYIOIUX MAacC, KOHCTAHTAa CKOPOCTH, KHHETHYECKHE YpaBHECHMUA,
MOPSAZIOK peakuu. DHeprus akTuBaluu, npasuio Baut-I'opda, ypaBHeHue
Appennyca. Karanus. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle-
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lartenre.

Hucnepcusie cuctembl. PactBopbl Kiaccudukaiyst IucnepcHBIX CHCTEM.
I'pyboaucnepcHble CUCTEMBI, UX CBOMCTBAa M HCHOJIb30BAHHUE B CEIBCKOM
xo3siicTBe. Komonanblie pacTBOphl, OCOOEHHOCTH CTPOCHHS, CBOMCTBA.
PactBopbl, Kkak romoreHHble  cucteMbl. CHocoObl  BBIpaKEHHUS
KOHLEHTpallul  pacTBOpoB.  Teopusi  pa30aBIIEHHBIX  pPacTBOPOB,
HeanekTposuToB.  Ocmoc.  Ocmoruueckoe — naBieHue.  JlaBineHue
HachllIEHHOro  mapa.  Temmeparypa  KUIEHMS U 3aMEp3aHMUs
(kpuctamuzaiusi) pactBopoB. 3akoHbl Bant-I'odpda wu Paynma mis
HEJIEKTPOJIUTOB U JIEKTPOJIUTOB, UCIOJIb30BAaHUE MX ISl M3TOTOBJIECHUS
OXJIAXKJAIOUIMX W AHTUOOJICZICHUTENIBHBIX  CMa30K U JKUAKOCTEH.
Antudpusbl. CunbHble U cialble 3eKTponauThl. KoHCTaHTa W CTENeHb
auccouyanuu. M3oroHndyeckuid ko3¢ ¢uuueHT. 3akoH pas30aBieHUs
OctBasibia. MonHHOe mnpousBeneHue BoAbl. BonopoiHblil OKa3aTeib.
I'maponns. Ero 3HaueHue npu MCHONb30BaHUM YJOOPEHU U 3KCILTyaTalluu
CEJIbCKOXO035IICTBEHHON TEXHUKU.

DNEKTPOXUMHYECKHE CUCTEMBI. OxucnuTensHo-
BOCCTAHOBUTEJIbHBIE IIPOLIECCHI: OIpeJIEIICHHE, TEPMOJIMHAMMKA,
HaIIPaBJIEHHOCTb, BO3MOYKHOCTb IIPOTEKAaHUS B 3aJlaHHOM HaIlpaBJICHUU.
DONEeKTpOAHBIM TOTEHIIMA HAa TPaHUIIE TETEPOTCHHOW CHCTEMBbl METall-
neKTposinT. CTaHAapTHBIA JJEKTPOAHBIA MOTEHLHUAN, PsAl HANPSIKCHUS
METaJIJIOB, €ro 3HaueHue. ['anpBaHnyeckue sneMeHTsl. [IpuHuun paboThl.
XUMUYECKHUE HCTOYHUKH TOKa. «CyxXue» DIIEMEHTBI, aKKyMYJIATOPBI,
TOIINIMBHBIC 3JICMCHTHI.

Koppo3uss meramnoB. 3amura OT KOPpPO3UM. XUMHYECKas M
DJIEKTPOXUMUYIECKAS KOppo3us. IIpyunnbI 51 MEXaHU3M
ANEKTPOXUMUYECKON KOppo3uu. Ymepd, NpUYUHSEMBIH KOppO3ueil.
Koppo3ust ¢ xuciopoaHol W BOAOPOAHOM Jemnojsipu3anuein. MeTobl
3alUTBl OT KOPpo3uu. JIakOKpacoyHble U METAIJIMYECKHUE TOKPBITHS,
MIPOTEKTOPHAS 3aIIHTa, dICKTpo3auTa. THruOuTOphl KOPPO3HH.

DNEKTPOIN3 pacIijlaBOB M BOAHBIX PACTBOPOB 3IJIEKTPOJIUTOB.
[TocnenoBarenbHOCTh pa3psija 4acTUIl HA DJEKTPOJaxX MpHU IJIEKTPOIHU3E B
3aBUCUMOCTHM OT BEJIMYUHBI JEKTPOJHOro noteHuana. [lonspusanus npu
anektpoause. llepenanpsoxenue.

DOneMEeHThl OpraHm4eckod XWMHHU. llomumepsl M OIUTrOMEpSI.
[TonumepHbie MaTepUaIbl. MeTtoib1 MOJTy4EeHus, OTJeNbHbIE
IIPEICTAaBUTENN: IJIACTMACCHI, BOJIOKHA, KaydyyKH. 3aBHCHMOCTb CBOWCTB
OTJENbHBIX MaTepUalOB OT CTPYKTYpbl Makpomosekyia. Mcnonb3oBaHue
MIOJINMEPHBIX MAaTEpUajoB B MAIIMHOCTPOCHHUU MIpU OKCIUTyaTallud U
peMoHTe 000py/I0BaHUS. ['epmeTnkwy, KOMIayH/Ibl, KJIEH,
NIEKTPOU30JIALIMOHHBIE MAaTEPUAIIBI.

Hroro

16

15%

3aounas popma o0yueHust

/o

Kparkoe coneprxanue nekiuit

Koi-
BO
4acoB

IIpakTnueckas

MOArOTOBKA
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Hucniepcusie  cucteMbl. PactBopbl  Knmaccudukamuss  IucrnepcHbIX
cucreM. ['pyboaucnepcHble CUCTEMBI, UX CBOWCTBA M HMCIIOJIb30BAaHHE B
ceslbckoM Xxo3giicTBe. KostonHapie pacTBOpbI, 0OCOOEHHOCTH CTPOEHUS,
cBoiicTBa. PacTBOpbI, Kak ToMoreHHble cucTeMbl. CiocoObI BBIPAXKEHUS
KOHIIEHTpAallMu  pacTBOpPoB. Teopusi  pa30aBIEHHBIX  PACTBOPOB,
HeatekTposuToB.  Ocmoc.  OcmoTrnueckoe — naBieHue. JlaBieHue
HACBIIIEHHOTO0  Mapa. Temmeparypa KWUIIGHHS W 3aMep3aHus
(kpuctaumsanmsi) pactBopoB. 3akoHbl Baut-I'odbda wu Payns mns
HERJIEKTPOJIUTOB U AJIEKTPOJIUTOB, UCIIOJIb30BAHNUE UX JJISI U3TOTOBIICHUS
OXJXKIAIOIIMX W aHTUOOJENECHUTENbHBIX CMa30K M KHUJIKOCTEH.
AnTtudpussl. CunbHble U cnalble AyeKTponuThl. KoHcTaHTa U cTeneHb
mucconnanuu. M3oroHndyeckuid kod(pGUIMEHT. 3aKkoH pazOaBieHUsS
OctBanbaa. MonHoe mnpousBeaeHue BOJbl. BogopoaHbIil TOKa3aTesb.
I'mapomus. Ero 3HadeHne TpU  HCHONB30BAaHMU  yHOOpeHHUH U
AKCIUTyaTallu CEIbCKOXO03SIICTBEHHON TEXHUKU.

3JIGKTpOXI/IMI/I‘IeCKI/I€ CHUCTEMBI. OKHUCIIUTEIHLHO-BOCCTAHOBUTEIIbHEIE
MIPOLIECCHI: orpezieNieHue, TEPMOJUHAMHUKA, HaIpPaBIEHHOCTb,
BO3MOXHOCTL IIPOTCKAHUA B 3aJaHHOM HaIIpaBJICHUH. QHCKTpOIIHblf/'I
MOTEHIIMAJ Ha TPaHUIE TeTePOreHHOM CHUCTEMBl METaJUI-3JIEKTPOJIHT.
CrangapTHBIM 3J€KTPOAHBIA NOTEHLUAN, Psii HAIpPsDKEHUS METalIoB,
ero 3HaueHue. [ampBanuueckue saemeHThl. [lpuHIUO  paboOTHL
XUMUYeCKUEe HCTOYHUKU ToKa. «CyXHe» 3JIEMEHThl, aKKyMYJSITODBI,
TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOJIM3 PACIUIaBOB U BOAHBIX PacTBOPOB
anekTponuToB. [locnenoBarenbHOCTh paspsia 4YacTUL[ Ha 3JIEKTPOAAx
IpU  DIEKTPOJIM3€ B 3aBUCHUMOCTH OT BEIUYHHBI AJIEKTPOJHOTO
noreHmana. [lomsipuzanus npu snexkrponuse. [lepenanpsikeHue.

Hroro

15%

4.3. Coaepxxanue JJaGOPaTOPHBIX 3aHATHI

Ounas ¢popma o0y4eHus

HaumeHnoBaHue 1a00paTOPHBIX 3aHATUI

Koi-
BO
4acoB

IIpakTuueckas

TMOJATOTOBKA

Knaccer HCOPTraHNYCCKUX COE€TUHEHUI

+

Onpej:[eneHHe OKBHUBAJICHTA METaJljia.

+

CtpoeHue atroMa M MepUOJUYECKasi CUCTEMa JJIEMEHTOB. XHUMUUYECKast
CBSI3b.

Xumuueckas TepMoauHaMuka. Pemenue 3anau

XUMUYECKasi KHHETUKA. XUMHUYECKOE PABHOBECHE

Konuenrpauus pactBopoB. IlpuroroBieHue  3J€KTpodaUTa ISt
KHCJIOTHOTO aKKyMYJISITOpa

N (N DN N NN

DJIEMEHTHI KAUeCTBEHHOI'0 M KOJUUYECTBCHHOI'O aHAIM3a. OHpe,I[CJ'ICHI/IC
KECTKOCTHU BOBI.

PacTBOpBI 27IEKTPOJIUTOB U HEAIEKTPOIUTOB. Pemenue 3anay. Pacuerst
110 MPUTOTOBJICHUIO AJIEKTPOJIUTOB U aHTU(HPU30B.

['maponus yno6penuit

10.

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC PCaKInu.
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11. | 'anpBaHUYECKHUE DTIEMEHTHI. 2 +
12. | DnexTponn3 BOAHBIX PACTBOPOB COJICH. 2 +
13. | Koppo3ust meTasioB. 3anura OT KOPPO3HUH. 2 +
14 | Pemenue 3amad mo JJICKTPOXUMHUYCCKUM CHCTEMaM 2 +
15 | Xumuueckue CBOMCTBA METANIOB 2 +
16 [Tonumepsl u onuromepsl. CocTaBieHHE peaKUUd MOIUMEPU3ALUU U 2 +
MOJIMKOH ICHCAIIT
Hroro 32 20%
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
3aounas popma o0OyueHust
g o
Ne } Koun- g =
i HauMmeHnoBaHue MpakTHYECKUX 3aHATUN BO = E
4acoB é e
1. | Xumnueckast KUHETUKA. XMMUYECKOE PAaBHOBECHE 1 +
2. | 'agpBaHMYECKHE DJIEMCHTHI. 1 +
3. | DieKTposn3 BOAHBIX PACTBOPOB COJICH. 1 +
4. | Kopposust MetamioB. 3amura oT KOPPO3UH. 1 +
Hroro 4 20%
4.5. Buabl u coaep:kaHue caMOCTOSATEIbHON padoThl 00y4ar0IIMXCS
4.5.1. Buasl caMoCTOSTEIbHON pabOTHI O0yYarOIINXCs
KonnuectBo wacos
Bunel camocTosaTenbHON paboThl 00yUyaronxcs ITo ounon ITo 3a04HOM
dhopme dbopme
00y4YeHHUs 00y4eHHs
IToAroToBKa K NPaKTUYECKUM 3aHITHSIM 16 20
[TonroroBka k 1a00PATOPHBIM 3aHATUSAM U K 3aIIUTE - -
71a00paTOPHBIX PaboOT
BolnosiHeHne KOHTPOJIbHOM pabOTHI - 22
CaMoCTOSATETbHOE N3YYEHHUE OTJEIbHBIX TEM U BOIPOCOB 8 20
IToaroToBKa K MpOMEXYTOYHOM aTTecTallu - -
HToro 24 62
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yHarOIIMXCs
Kon-Bo
No 4acoB
i HanmenoBanue Tem 1 BOpocoB o R e—
bopma bopma
o0yuenust | oOyueHus
1 | OcHOBHBIE 3aKOHBI XHMHU: COXPaHEHUS MaTepud U DHEPruw, 2 2
MOCTOSIHCTBA COCTaBa, KPATHBIX OTHOILIICHMI, ABOTaapo.
2 | BoimonHeHue ynpakHEHUI MO COCTaBJICHUIO SJIEKTPOHHBIX (OpPMYII 2 6
2JIEMEHTOB.
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3 [Tepunonnueckuii 3akon J[.M. MenzaeneeBa, nepuoandeckas cucTema 2 6
3JIEMEHTOB.

4 | PemieHue pacyeTHBIX 3a1a4 Ha OIPEICIICHUE SHTAIBIIMU, YHTPOIUH, 4 8
sHepruu I'm60ca.

5 | Pemenue 3amauy Ha omnpeaeneHUE CKOPOCTH XHMHUYECKUX pEaklUid B 2 6
3aBUCMMOCTM OT KOHIIGHTpallUM W TeMIiiepaTypbl. PaBHOBecue.
BnusiHue naBieHus, KOHLEHTpAlMU M TEMIEpaTyphl Ha CMEIlEHHE
XUM. PAaBHOBECHSI.

6 | CnocoObl BBIpaKEHMsI KOHIIGHTpPAIlUM PAcTBOPOB (MaccoBas J0JIs, 4 10
MOJISIPHOCTB). Perienue 3aa4 Ha pacyeT KOHIIEHTPALIMIl paCTBOPOB.

7 | CocTaBlieHHE CXEM TaJIbBAaHUYECKOTO AeMenTa, pacuer J.J[.C. 4 10

8 | U3yueHne XxuMHUUYECKHX CBOWCTB MeTaJIOB. COCTaBIIEHNE XUMUYECKHUX 2 10
YpaBHEHUM.

9 | CocraBnenue peakuuii MONMMEpPU3ALUMU U  TOJUKOHJCHCAIUU. 2 4
Vcnonp30BaHrEe OJMMEPHBIX MaTepHUaaoB B TexHUKE. COCTaB JIAKOB.

Hroro 24 62

5. YueOHO-MeTOANYECKOE 00eclieYeHrne CAMOCTOSITeIbHON padoThl 00y4aroIMXcs 1o
AMCIHUTIIIHHE

YyeOHo-MeToanuecKue pa3padoTku umeroTes B Hayunoit  6ubnuoreke OI'BOY  BO
OxHo-Ypanbckuii 'AY:

1. T'uaponus coneit [DnekTpoHHBIN pecypc]: MeTod. Yka3z. [ns camocTosTensHOM paboTh
CTYJICHTOB [OYHOW M 3a04HON (opmbl 00yueHus HampasieHuid 35.03.06 ArpoumkeHepws,
13.03.02 Dnektposnepretuka U anekTporexHuka, 19.03.02 IlpogykTsl mnuTaHus U3
pactutenbHOro ChIpbs, 23.03.03 DOkcruiyatanus TpaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH |
KOMILIEKCOB, creruanbHocTH 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTMYECKHE CpeacTBa) /
coct. E. K. batoBckas ; FOxHo-Ypansckuii 'AY, UucTuTyT arpontxenepun .— YensOMHCK:
HOxno-Ypanbckuit [AY, 2019 .— 18 c. : Tabn. — C npun. — bubnuorp.: ¢. 18 (3 Ha3zs.).— 0,3
MB.— Jloctyn u3 nokansHo# cetu. http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHWYECKUX COEIUHEHUN [DNEeKTpOHHBIN pecypc]: meron. Yka3z. s
CaMOCTOSITENIbHOW palbOThl CTYJIEHTOB [OYHOM M 3a04HON (opMbl OOydeHHs HaIlpaBlIeHUN
35.03.06 Arpounxenepus, 13.03.02 DOnexTposHepreTuka W dJeKTpoTrexHuka, 19.03.02
IIponykTsl mHUTaHMS W3 pacTUTENBHOro Cbipbd, 23.03.03 Okcruryaranus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAaIlMH ¥ KOMIUIEKCOB, crernuaibHoctu 23.05.01 Hazemubie TpancnopTHO-
texHonoruueckue cpenctsal / cocr. E. K. barosckas ; IOxno-Ypansckuit I'AY, UucTuTyT
arpoukeHepun .— Yensabunck: FOxuno-Ypansckuit 'AY, 2019 .— 29 c. : win., 1abn .— C
npuin. — bubmamorp.: c. 28 — 0,3 MB .—Jloctyn W3 JIOKQJIBHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTponu3 BOIHBIX PACTBOPOB coJiel [DNeKTpoHHBIN pecypc]: Merod. Ykasz. s
CaMOCTOSITENIbHOW palbOThl CTYIEHTOB [OYHOM M 3a04HON (hopMbl OOy4YeHMs HaIpaBICHUN
35.03.06 Arpoumxenepus, 13.03.02 DOnextposHepreTka W dyeKTpoTrexHuka, 19.03.02
IIponykTsl mHUTaHMS W3 pacTUTENBHOro cbipbsd, 23.03.03 Oxkcrryaranus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlMH U KOMIUIEKCOB, cneruaibHocti 23.05.01 Hazemnsbie TpaHCTOpTHO-
texHonoruueckue cpenctsal / coct. E. K. barosckas ; IOxuno-Ypansckuit 'AY, Uucturyr
arpoukeHepun .— YensgOunck: FOxHo-Ypansckuii 'AY, 2019 .— 20 c. : Tabn. — C mpuit. —
bubmnmorp.: c. 20 — 0,2 MB — Hocryn u3 JIOKaJIbHON CETH.
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU [DJEKTPOHHBIN pecypc]: meTon. Ykas.
s camocTosiTeTbHOM paboThl [y OakamaBpoB OYHOM W 3a049HONM (OpMBI  00ydeHUS
HanpasieHudt 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHHKA,
19.03.02 IIpoayKThl MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrumyaTanusi TpaHCIOPTHO-
TEXHOJIOTMYECKUX MAallMH ¥ KOMIUIEKCOB, crenuaibHoctu 23.05.01 HazemHuble TpaHcmopTHO-
texHosiornueckue cpenacrsal / coct. E. K. baroBckas ; IOxHo-Ypansckuit 'AY, UucTHTYT
arpourxenepun .— Yemsaounck: FOxuno-Ypansckuii [AY, 2019 .— 10 ¢. — 0,2 MB.— [ocryn
U3 JoKanbHOM cetr. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmomunamuka. Kunernka [DnekTpoHHBIM pecypc]: Meron. VYka3. Jlua
CaMOCTOSITENIbHOW palbOThl CTYIEHTOB [OYHOM M 3a04HON (OpMBI OOYYEHHs HampaBICHUH
35.03.06 Arpounxenepusi, 13.03.02 DnekrtposHepretuka U diekTporexHuka, 19.03.02
[IponykTsl NHUTaHWUS W3 pacTUTENbHOro cbipbsd, 23.03.03 Okcruryatanus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MAallMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Ha3zemubie TpaHcnopTHO-
texHonoruueckue cpencrsal / cocr. E. K. barosckas ; IOxno-Ypansckuit 'AY, Uucturyr
arpourskeHepun .— YensaOunck: FOxuo-Ypansckuit [AY, 2019 .— 12 c. : Tabn. — bubnuorp.:
c. 12— 0,2 MB .— Joctyn u3 gokansHoi cetd. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHMsI
NMPOMEKYTOUYHOI aTTeCTANMH 00y4AIOIIMXCS MO TUCHUIIIHHE

JInst yCTaHOBJIEHUS COOTBETCTBHSI YpPOBHS IOJATOTOBKH OOYyYaroIIMXcs TpeOOBaHUSIM
®I'OC BO pazpabotan QoHJ OIEHOYHBIX CPEACTB ISl TEKYIIET0 KOHTPOJS YCIEBAEMOCTU U
MPOBEICHUS MPOMEKYTOUYHON aTTeCTallud OOy4YaroImMXcs Mo aucuurinae. MOoHI OLEHOYHBIX
cpenacts npeacrasieH B [Ipunoxenun.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHasl JTUTEPATypa, He00OX0AUMAs 1JIs OCBOCHUS
JTUCIHHUIITNHEI

OcHoBHasl U JOTIONHUTENbHAs yueOHas uteparypa umeercss B Hayunoit Oubnuoreke u
ANIEKTPOHHON MHpOopMaImoHHo-o0pazoBarensHoi cpene DI'BOY BO OxHo-Ypanbckuit [AY.

OcHoBHAaA:

1. Axmeros, H. C. Obmas u neoprannyeckast xumusi / H. C. Axmeros. - 13-e u3n., crep. - CaHKT-
[TerepOypr : Jlanp, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : anexTpoHHbIi // JlaHb :

3JIEKTPOHHO-OMOMoTeynas cucrema. - URL: https://e.lanbook.com/book/267359

2. O6bmas xumus. Teopus u 3amaun / H. B. KopoBun, H. B. Kynemos, O. H. I'onuapyxk [u ap.];
nox penakuueir H. B. Koposuna u H. B. Kynemoga. - 7-e u3a., crep. - Cankr-IlerepOypr: Jlansb,
2023. - 492 c. - ISBN 978-5-507-45895-0. - Texct: »neKkTpoHHBbIN / JlaHb: 31E€KTPOHHO-

oubmmoreunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. O6mas xumus. /111 MHXKEHEepHO-TEXHUUECKUX HAIMPABICHUN MOATOTOBKU U
cnenuanbHoCTel : yueOHoe mocobme / JI. B. MwunaeBckas, H. A. lllerommxuna. - CaHkT-
[TerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - Tekct: snekTpoHHbIi // JlaHb:

3JIEKTPOHHO-OMOMoTeynas cucrema. - URL: https://e.lanbook.com/book/126907

JlonmosiHUTEIbHAS:

1. Bbop3oma, JI. JI. OcHoBel oOmelt xumum: ydyeOHoe mocobue/ JI. JI. bop3osa,

H. 10. YepuukoBa, B. B. SkymeB. — Cankrt-IletepOypr: Jlans, 2022. — 480 c. — ISBN
978-5-8114-1608-0. @~ —  Tekct:  anekTpoHHBIH//  JlaHb:  3MEeKTPOHHO-OMOIMOTEUHAS
cHCTeMa. — URL: https://e.lanbook.com/book/211691.

2. Eropos, B. B. OOmas xumus: yueOHuk a1 By3oB / B. B. EropoB. — 2-e
u3n., crep. — Cankr-Ilerepoypr: Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. —
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Texkct:  snexkrponneld //  JlaHb:  3nekTpoHHO-OMOnmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/153684

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
Heo0XoquMbIe 1JIsl 0CBOEHHS THCIUIITTHHbI

1. Ennnoe okHO JTOCTyIa K y4eOHO-METOAUYECKUM pa3padoTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Vuuepcurerckas 6udanoreka ONLINE http://biblioclub.ru

9. Meronuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Y4eOHO-MeTonn4Yeckue pa3paboTku nMmetorcst B HayuHoit  Oubimoreke M 3JIEKTPOHHOU
uHpopmarmonHo-o6pazoBatenbpHoi cpeae DI'BOY BO HOxno-Ypanbckuii [AY:

VY4eOHo-MeToanuecKue pa3padoTku umeroTes B Hayunoit  6ubnuoreke OI'BOY  BO
OxHo-Ypanbckuiit 'AY:

1. T'unponu3 comeit [DNeKTPOHHBIN pecypc]: METO. yKa3. JUIsl CaMOCTOSATEIbHONU PabOThI
CTYJICHTOB [OYHOW M 3a04HOH ¢opMbl 00yueHmsi HampasieHudd 35.03.06 ArpouHkeHepus,
13.03.02 Dnektposnepretuka U anekTporexHuka, 19.03.02 IlpogykTsl mnuTaHus U3
pactutenbHOro ChIpbs, 23.03.03 DOkcruiyatanus TpaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH |
KOMILIEKCOB, crenmanbHocTi 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJOTHUUYECKHE CpeacTBa) /
coct. E. K. batoBckas ; FOxHo-Ypansckuii 'AY, UnctutyT arponHxenepuun .— YensOMHCK:
HOxno-Ypanbsckuit [AY, 2019 .— 18 c. : Tabn. — C npun. — bubnuorp.: ¢. 18 (3 Ha3s.).— 0,3
MB.— Jlocryn u3 nokansHo# ceru. http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKUX COEIMHEHUN [DNEeKTpOHHBIA pecypc]: MeToA. yKa3. A
CaMOCTOSITENIbHOW palbOoThl CTYJIEHTOB [OYHOM M 3a04HON (opMbl OOy4eHHUs HampaBIeHUMH
35.03.06 Arpounxenepus, 13.03.02 DnexrposHepreTuka U dJIeKTpoTexHuka, 19.03.02
IIponykTsl mHUTaHMS W3 pacTUTENBHOro Cbipbd, 23.03.03 Okcruryaranus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAaIIMH ¥ KOMIUIEKCOB, crenuaibHoctu 23.05.01 Hazemubie TpancmopTHO-
texHonoruueckue cpenctsal / cocr. E. K. barosckas ; FOxno-Ypansckuit I'AY, UuctutyT
arpoukeHepun .— Yensabunck: FOxuno-Ypansckuit 'AY, 2019 .— 29 c. : nin., 1abn .— C
npuit. — bubmumorp.: c¢. 28 .— 03 MB .— Jloctyn U3 JIOKadbHOW  CETH.
http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DJeKTposiu3 BOJHBIX PACTBOPOB CoJiel [DJNEKTPOHHBIM pecypc]: METOH. yKa3. s
CaMOCTOSITENIbHOW palbOoThl CTYJIEHTOB [OYHOM M 3a04HON (opMbl OOydYeHHUs HampaBIeHUMH
35.03.06 Arpoumxenepus, 13.03.02 DuekrtpodHepreTuka U dJeKTpoTexHmka, 19.03.02
IIponykTsl THMTaHMS W3 pacTUTENBHOro Cbipbd, 23.03.03 Okcruryaranus TpaHCIOPTHO-
TEXHOJOTHYECKUX MAIllMH U KOMIUIEKCOB, cneruaibHocti 23.05.01 Hazemusbie TpaHCTOpPTHO-
texHonoruueckue cpenctsal / coct. E. K. barosckas ; FOxno-Ypansckuit 'AY, Uucturyr
arpoutkeHepun .— YensgOunck: FOxHo-Ypansckuii 'AY, 2019 .— 20 c. : Tabn. — C mpuit. —
bubmnmorp.: c. 20 — 0,2 MB.— Jloctyn u3 JIOKaJIbHON CETH.
http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEaKIMH [DIEKTPOHHBIM pecypc]: METOH. yKa3. s
CaMOCTOSITENTbHON paboThI [/171s1 GaKanaBpoB OYHOU M 3a04HOM (popMbl 00yueHUs HarpaBIeHUN
35.03.06 Arpoumxenepus, 13.03.02 DnexkTposHepreTdka # 3JeKTpoTexHuka, 19.03.02
IIponykTsl mHMTaHHA U3 PACTUTENBHOrO CbIpbs, 23.03.03 Okcruryatanus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MAaIllMH U KOMILIEKCOB, crenuanbHocT 23.05.01 HazemHbie TpaHCHIOPTHO-
texHonornueckue cpenacrnsal / coct. E. K. barosckas ; FOxno-Ypansckuit 'AY, Uncturyr
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arpourxenepun .— Yensounck: KOxuno-Ypansckuit 'AY, 2019 .— 10 ¢. — 0,2 MB.— Joctyn
u3 JokanbHo# ceru. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. KunHeTuka [DJEKTpOHHBIM pecypc]: MeTOHd. yKa3. A
CaMOCTOSITENIbHOW palbOThl CTYIEHTOB [OYHOH M 3a04HON (OpMBI OOYYEHHs HampaBICHUH
35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u 3jeKTpoTexHuka, 19.03.02
[IponykTel NHUTaHWUS W3 pacTUTENbHOro cbipbsd, 23.03.03 Okcruryatanus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MAallMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Ha3zemubie TpaHcnopTHO-
texHonoruueckue cpencrsal / cocr. E. K. barosckas ; FOxno-Ypansckuit 'AY, Uucturyr
arpoutkeHepuu .— Yemsounck: FOxuo-Ypansckuii AY, 2019 .— 12 c. : Tabn. — bubnmorp.:
c. 12— 0,2 MB .— Joctyn u3 gokansHoi cetd. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpemeHHble HHGOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble P 0CYLIeCTBJIEHUH
00pa3oBaTe/ILHOIO NMPOIEcca M0 JMCUUILUINHE, BKJIIOYAsl epeYyeHb NPOrpaMMHOro0
obecrieueHus: 1 MHGOPMAIHMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit 6n0nmoTeke ¢ TepMHUHAIBHBIX CTAaHIMK TPEIOCTaBIIETCS TOCTY K 0a3aM JaHHBIX:
- Texakcnept (nHbOpManoHHO-cTipaBo4Has cucrema 'OCToB);
- «Cenpx03TeXHUKa» (ABTOMATU3NPOBAHHAS CIIPABOYHAS CHCTEMA).
- MyTestXPRo 11.0
IlepeyeHb JUIIEH3HOHHOTO MPOTPAMMHOIO 0O0eceYeH s

MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc
Motii Oduc CrangapTHBIHI

11. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoaUMAs 1JIs1 OCYIIeCTBJIECHUS
00pa3oBaTeILHOI0 MpoLecca Mo JUCHHUIINHE

YuyeOHbIe ayIMTOPHUM AJISl NMPOBEJCHUS 3AHATHH, MPEAYCMOTPEHHBIX NPOrPAMMOH,
OCHaIlleHHbIe 000PYA0BAHMEM H TeXHHYECKHMMH CpecTBaMU 00y4eHHs

1. JlaGoparopust xumuu; YueOHas ayauTOpHUs JUIsl TPOBEACHHS 3aHITHH JICKIIMOHHOTO M
CEMHUHApPCKOT0 THUIIOB, TPYMIOBLIX U MHAWBHUIYaIbHBIX KOHCYIbTAIMH, TEKYIIEro KOHTPOJIS U
npoMexyTouHoi arrectaruu Ne 3085.

2. VYyeOHas ayauTopusi g TPOBEIEHUS 3aHATUH JIEKIIMOHHOTO M CEMHUHAPCKOrO THIIA,
KYpCOBOTO TMPOCKTUPOBAHUS, TPYIIOBBIX W WHAUBUAYAIHHBIX KOHCYJIbTAllUM, TEKYILIETO
KOHTPOJIA M TPOMEKYTOUYHOM aTTECTalMy; OCHAall€HAa MYJIbTUMEAUNHBIM KOMILJIEKCOM
(KOMTIBIOTEP, BUACOMPOEKTOP)H KOMITBIOTEPHOU TeXHUKOHN. [lomernienne st caMOCTOSITEIbHON
paboTel Ne 423.

3. VYuyeOHasg ayautopusi i1 TPOBEACHUSA 3aHATHI CEMHHApCKOTO THUIA, KypCOBOTO
MPOEKTUPOBAHUS, TPYIIMOBBIX W WHAWBUIYaJbHBIX KOHCYJIBTAIMHA, TEKYIIETOo KOHTPOJS U
MPOMEKYTOUYHON aTTEeCTAIMH; OCHAaIIeHA MYJIbTUMEIUHHBIM KOMIUIEKCOM (KOMITBIOTED,
BUJICOTIPOCKTOP)H KOMITBIOTEPHOU TeXHUKOW. [loMerieHue s caMOCTOSATENbHONH paboThl No
427.

4. YyeOHas ayauTopus IJig TPOBEIEHUS 3aHATUN JIGKIIMOHHOTO M CEMHUHAPCKOTO THIIA,
KYpPCOBOTO TPOCKTHUPOBAHUS, TPYIIOBBIX W WHAUBUAYAIBHBIX KOHCYJIbTAlUA, TEKYIIIETO
KOHTPOJIA M TPOMEXKYTOUYHOM aTTECTallMy; OCHAll€HA MYJIbTUMEAUNHBIM KOMILJIEKCOM
(KOMITBIOTED, BUACONIPOEKTOp). [ToMereHue yist caMoCTOATeIbHON paboThl Ne 322,
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5. VYuebHas ayauTopus JUIsI TPOBENCHHMS 3aHATUH CEMHUHApCKOTO THIA, KypCOBOTO
NPOEKTUPOBAHUS, TPYMIOBBIX M HHIMBHIYAIbHBIX KOHCYNBTalMH, TEKYIIEro KOHTPOJII H
POMEXYTOUHOU aTTecTanuy; [lomemmenue s caMocToATenbHOM padoTel aya. Ne 149.

Hepeqeﬂb OﬁopyHOBaHHH H TEXHUIECCKUX CPEACTB oﬁyqem/m

[TocagouHble MeCTa MO YHCIY CTYACHTOB, paboyee MECTO MperojaBaTersl.

Jlaboparopust MOJIOKA.

YuebHo-HarmgabIe mocobus: [lepuoanueckas cuctema

[TpoexkunonHoe obopynoBaHue (HeTOyK, mpoekTtop), CTeHabl, IUIaKaThl. BeIIpsMuTenb, BeChl
aHATUTHYECKUe, MyQenbHas IMe4b, BEChl TEXHHUYECKHE, CYIIWIbHBIM InKad, Tepmocrar,
JUCTUIIATOpP,  MUKPOKAIBKYISTOp  IporpaMMupyemsblii  cekyHaomep, pH —  wMerp-
muuuBonbT™MEeTp pH — 300, nonomep-yHuBepcainbhbiii OB-74, crenn «bpITOBbIE XMMHUECKHE
MCTOYHUKHU TOKa», YCTAaHOBKA JJISl OIpeielieHusl 00beMa BOJ0OpO/ia, YCTAaHOBKA IS TPOBECHUS
paboT MO 3NEKTPOXMMHUH, KaJIOpUMETp, OOydaromme M KOHTPOJUPYIOIIME KOMITbIOTEpHBIC
nporpaMmbl, Mukpockorbl, KOMITJIEKTHI MJIaKaTOB 110 OCHOBHBIM pa3zesiaM XUMHUU.
YuebHo-HarmsagabIe ocobust: [lepuonnueckas cucrema, Tabnuna pactBopumocTs, UHCTpyKIHS
M0 TeXHHUKE 0e30MacHOCTH

[TK DUAL-G2010/KXK18,5, TTK P-4/1GB/160Gb/monuTop 17 , [Ipoektop Acer , Dxpan Matte .
[lepeuens ocHoBHOro nabopatopHoro obGopynoBanus: I[IK DUAL-G2010/2KK18,5, TIK P-
4/monutop 17 , mpoekTop BenQ, sxpan ECONOMY .

[TepeueHb OCHOBHOTO TaOOPATOPHOTO OOOPYIOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IOKEHUE

®OH/I OHEHOYHbIX CPEICTB

JUTsL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEJCHUS IPOMEKYTOUHOU aTTeCTAIIUN
00ydJarouuxcs mo IUCHUILTAHE
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COJIEPXAHUE

KOMHGTCHHI/II/I N UX UHAUKATOPHI, (bOpMI/IpyeMBIe B ITPOLECCE OCBOCHHUA NUCILUIIIINHBI

[lokazaTenu, KpuTepud U  LIKaJa  OLICHUBAHUS  MHAMKATOPOB  JOCTHMIXKEHUS
c(hOpMUPOBAHHOCTH KOMITCTCHITHI
TunoBble KOHTPOJILHBIC 3a/laHusl ¥ (WJIM) MHBIC MaTepUANIbI, HEOOXOIUMBIC ISl OIEHKU
3HaHWH, YMEHHMH, HABBIKOB W (WJIM) ONBITa JEATEIbHOCTH, XapaKTEPU3YIOIINX
c(hOpMUPOBAHHOCTH KOMITETCHIIUI B TIPOIIECCE OCBOCHUS TUCITUTLINHBI
Meroaudeckue MaTepHAaIIbl, ONPEACIISIONTNE TIPOIEYPhl OLICHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB ¥ (WJIH) OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMIIETCHITUHN
4.1.  OueHouHbIE CPENCTBA ISl TIPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B

nporiecce MPaKTUIECKOH MOITOTOBKH
4.1.1. Omnpoc Ha MPaKTUYECKOM 3aHATUU
4.1.2. OuenuBaHue OTYETa MO JTa0OpaTOPHOI padboTe
4.1.3. TecrupoBanue
4.1.4. KontpoabHas paboTa
4.2.  Tlpoueayphl ¥ OLIECHOYHBIE CPEIICTBA ISl TIPOBEACHUS MPOMEKYTOUHOM

aTTecTaluu
4.2.1. 3auer
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1. KommnereHnmu ¢ yKazaHueM 3Tana ux (popMupoBaHus B mpolecce 0CBOCHHS
AUCHUTIIMHBI

OIIK-1. CnocoGeH pemaTh THIIOBBIE 3aJadd MPOGECCHOHATBHOW ACSITEIBHOCTH Ha

OCHOBE  3HAaHUW  OCHOBHBIX  3aKOHOB  MAaT€MaTUYECKUX, €CTECTBEHHOHAYYHBIX U
oOuienpodeccCHoHaNbHBIX AUCHUIUIMH C MPUMEHEHHuEM HH(GOPMalMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI
®opmupyemsie 3YH Hamveroane
OLICHOYHBIX CPEJICTB
Konu
HaMMEHOBaHUE §
MHIMKATOpa - z -
JOCTIKEHHUS 3HAHUS yMEHHS HaBBIKU - g =
KOMITETCHIIH g S 2 =
z 3 z 3
5 i 8 =
E s E s
N/-1.0I1K-1 OOyuaromuiics OOyuaromuiicss | OOyyarormiics | 1.Otaer mo | 1.3auer
Ucnons3yer JOJDKEH 3HATh. | JOJDKEH YMETH: | JOJDKEH mabopatop
OCHOBHBIC 3aKOHBI OCHOBHBIC€ 3aKOHBI | UCIIOJIb30BaTh BJI1aACTh: Ho#
€CTECTBEHHOHAYYH | XMMHUHM, SBICHHS | OCHOBHBIE HaBbIKAMH pabore;
BIX JJUCIUIUIAH JUISl | B TIPOIECCHI, HA | XUMHYECKHE OTIMCaHMS i.aOnpoc
penIeHus KOTOPBIX 3aKOHBI U | OCHOBHBIX .
CTaHAapPTHBIX OCHOBaHBbI IIOHATHUA B | XUMHWYCCKHUX KOM
3a1a4 B TIPUHIIUIIET npodeccroHas | 3aKOHOB, AAHATHH
COOTBETCTBHU C JIEUCTBHUSA HOH SIBJICHHUH " | 3. Tectu-
HAMpaBJIEHHOCTBIO | OOBEKTOB JESITEIBHOCTU M | TIPOLIECCOB, Ha | pOBaHME;
npodeccHoHaNbHO | TpoecCHOHANBH | [UIi  pEIICHHs | KOTOPBIX 4. Kour-
U IesTeNnbHOCTU Ol JeATEeNbHOCTU | HHKEHEPHBIX OCHOBAHBI polbHad
u KOTOpBIE | 3aja4 - | IPUHIINIIBI pabora
HCTOJIb3YIOTCA (b1.0.11-¥.1) JIeUCTBUA
v} penieHus 00BEKTOB
WHKEHEPHBIX npodeccroHab
3amaq - (b1.0.11- HOM
3.1) JESATeIPHOCTA U
KOTOpBIE
UCTIOJIL3YIOTCS
UL pelIeHUs
WHKEHEPHBIX
3amaqy -
(b1.0.11-H.1)

2. HOK333Te.]'ll/l, KPUTECPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMPIpOBaHHOCTI/I KOMIIeTeHII it

NN-1 opk-1 Wcnonmb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH IS
pEelIeHUs] CTaHJAPTHBIX 3a/Jad B COOTBETCTBHH C HAMpPaBIEHHOCTHIO MPOQPECCHOHATBHON

JIEATENIbHOCTH

[okazarenu Kpurepuu 1 nikaja oleHMBaHMs PE3YJIbTATOB 00yUEHHsI 10 AUCLUILINHE

OLICHUBAaHU Henocrarounsrii Hocrarounslit Cpennuii ypoBEeHb Bricokuii ypoBeHb

a1 (3YH) YpOBEHb YpOBEHb

b1.0.11-3.1 | OCyuaromuiics ne | OOyuaromuics OOyuarommuiics ¢ | Obyuarommiics c
3HaeT  OCHOBHBIE | c1a00 3HAET | HE3HAYMTEIbHBIMU TpedyeMoi
XUMHAYECKHE OCHOBHBIE omuOKaMu U | CTENICHBIO TOJTHOTHI
3aKOHBI, SIBJICHUSI U | XUMHYECKHE OTJENbHBIMU U TOYHOCTH 3HAET
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TPOLIECCHI, Ha | 3aKOHBI, SIBIEHHUsS M | mpoOenaMud  3HACT | OCHOBHBIC
KOTOPBIX OCHOBAHBI | MPOIIECCHI, Ha | OCHOBHBIE XIMHYECKUE
TIPUHIUTIBI KOTOPBIX OCHOBaHBI | XHMHYECKUE 3aKOHBI, SBICHUS H
JecTBUSL 00BEKTOB | MPUHIUIBI JEHCTBUS | 3aKOHBI, SIBICHHUSI H | MPOLECCHI, Ha
npodeccHoHanbHO | 0OBEKTOB MIPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
H JeATEeNhbHOCTH M | MPO(PECCHOHATLHON | KOTOPBIX OCHOBAHBI | MIPUHITUIIBI TCHCTBHS
KOTOpEBIE JeSITeTbHOCTH W | IPUHUMIBI JCHCTBUS | 00BEKTOB
UCTIONIB3YIOTCA JUISL | KOTOpBIE 00BEKTOB npodeccuoHaIbHON
pemieHus WCTIONB3YIOTCS I | TpO(eCCHOHANBHON | AEITeTHhHOCTH u
npodecCHOHANBHBI | PELICHHUS JeSTEeIbHOCTH U | KOTOpBIE
X 3a1a4 MpoeCCUOHANBHBIX | KOTOpBIC UCTIONB3YIOTCA  JUIS
3amaq WCTIONB3YIOTCS  JUISA | pemIeHus
pereHns PO eCCHOHATTEHBIX
npodecCHOHANBHBIX | 3a7a4
3a1aq
b1.0.11- OO0yyvaromuiics He OO6y4aromuiics OO0yyaromuiics OO0yuarormuiics
v.1 yMeeT cmabo ymeer yYMEET UCIIOIb30BaTh | YMEET UCIOIb30BaTh
WCTIOJB30BaTh WCTIOJIb30BaTh OCHOBHBIE OCHOBHEIE
OCHOBHBIC OCHOBHBIE XUMHYECKHE 3aKOHBI | XMMHUYECKUE 3aKOHBI
XUMHYECKUE XUMHYECKUE 3aKOHBI Y TIOHSATHUS IS Y TIOHATHUSA IS
3aKOHbI U ITOHATHUA U IIOHATHUA OJI peUICHUA peuicHuA
JUTSL PETIeHUS penieHus npoeccuoHaNbHBIX | MPO(hEeCCHOHATBHBIX
poecCHOHaNbHBI | MPO(EeCCHOHATBHBIX 3a1a4 ¢ 3amaq
X 3a71a4 3a71a4 HE3HAYUTEIJIbHBIMU
3aTpyIHEHUAMU
b1.0.11- OO0yyaromuiics He OO6y4aromuiics OO0yyJaromuiics ¢ OO0yuaromuiics
H.1 BIIa/Ie€T HABBIKAMH cimabo BrajeeT HEOOIBIIMU CBOOOIHO BIajIeeT
MPUMCHCHUSA HaBbIKaMH 3aTPpyYAHCHUAMUA HaBbIKaMH
COOTBETCTBYIOIIETO MPUMEHEHUS BIIa/Ie€T HABBIKAMH MIPUMEHEHUS
¢uzuKo- COOTBETCTBYIOIIIETO MIPUMEHEHUS COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO ¢buzuko- COOTBETCTBYIOIIETO ¢buzuko-
amnmapara, METOJIOB | MaTeMaTH4ecKOro ¢buzmnKo- MaTeMaTHYECKOTO
aHanm3a u ammapara, MeTOJIOB MaTeMaTHIECKOTO amnmapara, METOJIOB
MO/JICITUPOBAHHS, aHam3a u amnmapara, MeTOJI0B aHanm3a u
TEOPETHIECKOTO U MO/JICJINPOBAHUS, aHanms3a u MOJICITUPOBAHUS,
AKCIIEPUMEHTAIBHO | TEOPETHYECKOTO U MOJICTTUPOBAHHS, TEOPETHUIECKOTO U
T'O UCCIICJIOBAHUS | AKCIEPUMEHTAILHOT | TEOPETUYECKOTO M | IKCHEPUMEHTAILHOT
IIpu pCIICHNUU 0 UCCIICAOBAaHUA IIPU SKCIICPUMEHTAJIBHOT O uccCJIeaAo0BaHus Npu
poecCUOHATBHBI penieHnn 0 HCCIeIOBaHUS TPU penieHnn
X 33134 pohecCHOHATBHBIX penieHnn poheCcCHOHATBHBIX
3aja4 poheCCUOHANTBHBIX 3aj1a4
3aja4

3. TumnoBble KOHTPOJIbHBIE 3aJaHUS U (MJIM) MHbIEe MATEPHAJIbI, HE00OX0IMMbIe 115
OLICHKHU 3HAHU, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH,

XapaKTepu3yuux ¢c(popMHUPOBAHHOCTE KOMIIETEHIIMH B IIpoLecce 0CBOCHH S

AUCHMILIMHBI

1. Tunponus comneit [DNEKTPOHHBIN pecypc] : METO. yKa3. JUIsl CaMOCTOSITEIFHON PabOTHhI
CTYACHTOB [O4YHOM M 3a0uHOW (opmbl 00ydeHus HampasieHuil 35.03.06 ArpouHxeHepus,

13.03.02

DIIEKTPOIHEPTETHKA

U DOJCKTPOTCXHHUKA,

19.03.02 IIpomykTsl

NUTaHuA U3

pactutenbHOro celpbs, 23.03.03 OxcruryaTanuss TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIUH H
KOMIUIEKCOB, crienuanbHocTH 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJOTUYECKHE CpeacTBa) /
coct. E. K. baroBckas ; FOxno-Ypansckuit 'AY, UHcTuTyT arpounxenepun .— YensOMHCK:
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HOxno-Ypanbckuit [AY, 2019 .— 18 c. : Tabn. — C npwit. — bubnuorp.: ¢. 18 ( 3 Ha3B.) .—
0,3 MB .— Jloctym u3 nokanbHo# cetr. http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMUYECKMX COCIUHEHUU [DIJIEKTPOHHBIM pecypc] : METoHA. yKa3. s
CaMOCTOSITENIbHOW palbOThl CTYIEHTOB [OYHOM W 3a04HOM (opMbl OOy4YeHHS HaNpaBICHUN
35.03.06 Arpounxkenepus, 13.03.02 DnekrposHepreTuka u 3ieKkTporexHuka, 19.03.02
[IponykTel NHUTaHWUS W3 pacTUTENbHOro cbipbsd, 23.03.03 Okcruryatanus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MAaIlIMH M KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Ha3zemHuble TpaHcnmopTHO-
texHonoruueckue cpencrsal / cocr. E. K. barosckas ; IOxno-Ypansckuit 'AY, Uucturyr
arpoutkeHepun .— Yenaobunck: KOxno-Ypanbckuit I'AY, 2019 — 29 c. : wn., tabn .— C
npwi. — bubmmorp.: c¢. 28 .— 03 MB .—Jloctyn u©3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIIEKTpOJU3 BOJHBIX PACTBOPOB COJIeH [DNEKTPOHHBIA pecypc]| : METOA. yKa3. I
CaMOCTOSITENIbHOW palbOThl CTYNEHTOB [OYHOM M 3a04HOM (opMbl OOy4YEeHHs HaAIpPaBICHUIN
35.03.06 Arpounxenepusa, 13.03.02 DOnexrposHepreTuka u 3JeKTpoTexHuka, 19.03.02
[IponykTsl mOHUTaHUS W3 pacTUTENbHOro cbipbsd, 23.03.03 DOkcruryatanuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MAallMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 HazeMHble TpaHcnopTHO-
texHonoruueckue cpencrsal / cocr. E. K. barosckas ; IOxno-Ypansckuit 'AY, UuctuTyT
arpourskeHepun .— YensOunck: FOxHo-Ypansckuii 'AY, 2019 .— 20 c. : tabn. — C mpuit. —
bubnworp.: c. 20 — 0,2 MB — Hocryn u3 JIOKQJIbHOM CETH.
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIUU [DIEKTPOHHBIA pecypc]| : METOA. yKas.
JUIsL  CaMOCTOSATENbHOW pPaboThl [/ OakamaBpoB OYHOM M 3a04yHOM (popmbl OOyueHus
HarnpaBieHuil 35.03.06 Arpounxkenepus, 13.03.02 DnexkTpo3HEpreTMka M SJIEKTPOTEXHHUKA,
19.03.02 IIpoayKThl NUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanusi TpaHCIIOPTHO-
TEXHOJIOTMYECKUX MAallMH ¥ KOMIUIEKCOB, crneruanbHocTh 23.05.01 HazemHble TpancnopTHO-
TexHojornueckue cpenactsal / coct. E. K. batoBckas ; HOxno-Ypansckuit 'AY, Unctutyr
arpounxenepun .— Yemsobunck: Oxuno-Ypansckuii 'AY, 2019 .— 10 ¢. — 0,2 MB.— JlocTyn
u3 JIOKAIbHON CeTH. http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmogmnamuka. Kuneruka [DIEKTpOHHBIM pecypc] : MeETOA. VyKa3. A
CaMOCTOSITENIbHOW paldOoThl CTYJIEHTOB [OYHOM M 3a04HON (opMbl OOy4YeHHUs HampaBIeHUMH
35.03.06 Arpounxenepus, 13.03.02 DnexrtposHepreTuka U IJeKTpoTexHuka, 19.03.02
IIponykTsl THMTaHMS W3 pacTUTENBHOro Cbipbsd, 23.03.03 Okcruryaranuss TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAaIllMH ¥ KOMIUIEKCOB, crernuanbHoctu 23.05.01 Hazemubie TpaHcmnopTHO-
texHonoruueckue cpenctsal / cocr. E. K. barosckas ; IOxno-Ypansckuit I'AY, UuctuTyT
arpoukeHepun .— Yensabunck: FOxuo-Ypansckuit 'AY, 2019 .— 12 c. : Tabn. — bubnuorp.:
c. 12 .— 0,2 MB .— Jloctym u3 nokajibHo# cetu. http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauvecKue MaTepuaJibl, ONpeae/siiolue npoueIypbl OeHNBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONIBITA AeSITEJIbHOCTH, XapaKTePU3yIIMX ¢hopMUPOBAHHOCTH
KOMIIETEeHIM I

B nanHOM pasznene METOOUYECKUE MAaTEPUAIIbI, ONPEAEIAIOIINE IIPOLEAYPbl OLICHUBAHUS
3HAaHUU, YMEHHH, HAaBBIKOB, XapaKTepHU3yIOIUX 0a30BbIN 3Tall POPMUPOBAHUS KOMIIETEHIIUH I10
JUCLHUIIIINHE «XHUMHSA», NPUBEICHBI NPUMEHUTEIBHO K KaXKIOMY U3 HCIOIb3YEMBIX BHJIOB
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalii 00y4aromuxcsl.

4.1. OueHo4HbIe CPeACTBA /Il IPOBEACHHUS TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH B
npouecce NPaKTHYECKON MOATOTOBKHU
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4.1.1. Onpoc Ha NPAKTUYECKOM 3aHATUU

OTBeT Ha MNPAKTUYECKOM 3aHITHM UCIOJBb3YyeTCs MJIi OLEHKH KayecTBa OCBOCHHUSA
00yJarmuMcsi OCHOBHOW MpodecCHOHAIBHON 00pa30BaTeIbHONW MPOrpaMMBbl MO OTACIBHBIM
BOIPOCAM U TeMaM JUCHUIUIMHBL. TeMbl U MaHbl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee
cooOmatorcs  oOydaromuMmcsi. OTBET  OICHUBACTCS  OICHKOW  «OTIMYHO», «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Ne O1eHOYHBIE CPECTBA Kon n HanmeHoBaHue
TumoBsle KOHTPOJIbHBIC 3aJaHusl W (WIM) WHBIE MaTepHUAIbI, UHAMKATOpa
HEOOXOUMBIC ISl OLICHKH 3HAHWH, YMEHWI, HAaBBIKOB W (HJIH) KOMIIETCHITHH
OMBITa JESTEIBHOCTH, XapaKTEPU3YIOMHMX CHOPMHUPOBAHHOCTD
KOMIIETCHIIHIA B ITPOIIECCE OCBOCHMSI TN CITUTUTHHBI

1 | IlpoBenu HSIieKTpOJIM3 BOJHOTO pacTBOpa HHUTpara cepedpa ¢ NI-1.0nx-1
WHEPTHBIM aHOJOM. Macca BOCCTaHOBIIEHHOTO Ha Karozae | Mcnomis3yer
cepeOpa okazanach paBHou 2,16 r. Kakoil o0bEM raza (H.y.) | OCHOBHBIE 3aKOHBI
BhIZIeNICS Ha aHoze? COCTaBUTh CXeMY 2JIEKTPOIIH3a. €CTECTBEHHOHAYIHBIX

JTMCIUTUIAH ISt
pelieHus
CTaHJApPTHBIX 33734 B
COOTBETCTBHH c
HAIPaBJICHHOCTHIO
npodeccCHoHATLHOM
JeSTEIIbHOCTH

Kputepun omenku otBeta (Tabil.) MOBOIATCA OO CBEACHHS OOYYarONIMXCsS B Hadaje
3aHsaTHH. OneHKa 00BABISETCS 00yJaroeMycsi HEIIOCPEICTBEHHO MOCIE OTBETA.

IIkaJua Kpurepuu oueHnBanus

- 00yJaroIuics MoJIHO YCBOMJI y4eOHBINH MaTepua,

- pOsABIS€T HAaBBIKM aHanu3a, O0OOOLIEHUs, KPUTUYECKOTO
OCMBICIICHMsSI ¥ BOCHPUATHS HWHGOpPMALMU, HAaBBIKK OINHCAHMA
OCHOBHBIX (PU3MUYECKUX 3aKOHOB, SIBIIEHUI U MIPOLIECCOB;

- Marepual H3JIO)KEH TPaMOTHO, B OIPEAEICHHONW JIOTUYECKON
MIOCJIEZIOBATEIBHOCTH, TOUHO UCIIOJIb3YETCSI TEPMUHOJIOTHUS;

- TO0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKHUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEPAMH, IIPUMEHSATH UX B HOBOW CHUTYAaIlUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTYT OBITH JIOMYIIEHBI OJHA—/BE HETOYHOCTHU IPHU OCBEIIECHUU
BTOPOCTETIEHHBIX BOIIPOCOB.

Onenka 5
(oTHMuHO)

OTBET YIOBIETBOPSIET B OCHOBHOM TPEOOBAHMSM Ha OICHKY «5», HO
Orenka 4 MIPH 5TOM UMEET MECTO OJIMH U3 HEJAOCTaTKOB:

(xoporo) - B YCBOCHUH y4e€OHOTO Marepuasa JOMyIIeHbl HeOOIbIIIe TPOOEIHI,
HE MCKa3UBIIUE COIEP)KAHUE OTBETA;

- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

- HEMONHO WJIM HEMOCIeJ0BaTeIbHO PACKPBITO COJAEp)KaAHUE

Orenka 3 Marepuajia, HO TIOKa3aHO oOmee TMOHWMaHWe BoOmpoca |
(YOOBIETBOPUTENHHO) | MPOJEMOHCTPUPOBAHBl YMEHHSI, JTOCTaTOYHBIC [UIS AalbHEHIIEro
YCBOCHHMSI MaTepuaa,
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- HMCIHUCh 3aTPydJHCHUSA HJIW AOOIIYIICHBI OIIMOKU B OIpECaACICHUN
HOHHTHﬁ, HCIIOJIb30BAHUN TCPMUHOJIOTHHU, ONHNCAHWUUN (1)I/I3I/I‘-IGCKI/IX
3aKOHOB, SIBJICHUN H IMPOLECCOB, PCHICHUHU 3aJda4, HCIIPABICHHBLIC
IIOCJIC HCCKOJIBKHUX HABOIAIINUX BOIIPOCOB;

- HCIIOJIHOC 3HAHHME TCOPETHYCCKOI'O Marc€puala, o6yqafomnﬁc;1 HE
MOXCT ITPUMCHHUTDH TCOPHIO B HOBOH CUTYyalnu.

- HE PacKpbITO OCHOBHOE COZIepKaHKHe yueOHOro Marepuaia;

- 0OHapy)KeHO HE3HAHHME WJIM HeMOHMMaHue OoJbIlel MM Hauboiee
Ba)XHOH yacTu y4yeOHOro Marepuana;

- JIOIYIIEHBI OMIMOKU B OINpPECeTCHUH MOHATUH, PU UCTIOIb30BaHUN
TEPMUHOJIOTUH, B ONMCAaHUM (PU3MUYECKUX 3aKOHOB, SIBJICHUH W
MIPOLIECCOB, PELIEHMM 3a/ad, KOTOpble HE UCIPAaBIEHBI IOCIIE
HECKOJIBKMX HABOJSIIMX BOIPOCOB.

Ouenka 2
(HEYTOBJIETBOPUTEIIHHO)

4.1.2. OnieHuBaHMe OTYETA 110 JTAOOPATOPHOU padoTe

Otuer mo naGopaTopHOl paboTe HCHONb3yeTcs JUIsl OLEHKHM KadecTBa OCBOCHMS
0o0yyaromuMcsi OCHOBHOM IpodeccroHalbHON 00pa30BaTeIbHOW MPOrpaMMBbl 0 OTAEIbHBIM
TeMaM aucuuIuinHbl. Conepkanue U GopMa oTdera 1o JIabopaTopHbIM paboTaM MPHUBOAMUTCS B
METOJMYECKUX yKazaHusx K yaboparopuHbiM paboram (m. 3 POC). Coxpepxanue oryeTa U
KPUTEPHH OLIEHKU oT4eTa (TabJ1.) JOBOJSATCS 10 CBEACHUS 00yJaroIuXcs B Hauasle 3aHsATHH.

Ne O1neHOYHBIE CpesICTBA Koa u HaumeHnoBanue
TunoBble KOHTPOJbHBIC 3a/aHus U (UIU) MHBIE MaTepHabl, WHJUKATOpa
HEOOXOAUMBIC NJIsi OLEHKH 3HAHWM, YMEHUM, HABBIKOB U (MJIHN) KOMIIETEHLINU
OTbITA JIESATEIBHOCTH, XapaKTepPU3YIIIUX CHOPMHUPOBAHHOCTD
KOMIIETEHIIMI B MPOIECCE OCBOCHMS AUCUUTLIMHBI

1 1. laliTe onpenesieHue CKOPOCTH XUMHUYECKON PEaKIIvu. N-1.0mk-1
3anummuTe MaTeMaTUYECKyI0 (POPMYITy CKOPOCTH XHUMHYECKOM Hcnonb3yer
peaKkIuu. OCHOBHBIE 3aKOHBI

2. Cdopmynupyiite 3akoH JeWcTBus Macc. KakoB | eCTEeCTBEHHOHAYYHBIX
bu3NYeCKUi CMBICI KOHCTAHTHI CKOPOCTH, U Kakue (hakTopsl JUCLUIUIUH AJIs
BIIUSIOT Ha €€ BEJINYUHY? pelIeHus

3. Kak 3aBUCHT CKOPOCTh peaklMK OT TEMIEPATYphI?

4. Yrto takoe »Heprus aktuBanuu? KakoBa 3aBUCUMOCTB
MEXIY CKOPOCTBIO PEaKIIMKU U SHEPTUel aKTUBALIH?

5. Uto Ha3bIBaeTcs KaTaiau3oM u katanuzaropoM? Kakoe
BIIMSIHUE OKAa3bIBA€T KATANM3aTOp HA OHHEPrUl0 aKTHUBAIUU
peakiuu?

6. Chopmynupyiite npunnun Jle [latense. OObsicHUTE
BIIMSIHUE TEMIIEpaTyphbl, KOHIICHTPAlUM W JIABJICHHS Ha
pEaKIMI0 CHHTE3a aMMHaKa.

CTaHJIapPTHHIX 33124 B
COOTBETCTBHUU C
HAIPaBIEHHOCTHIO
npodecCuOHATTbEHON
e TENIbHOCTH

Oruet OLICHUBACTCA IO YCMOTPCHUIO MPLCIIOAaBaTCIIA OLIEHKOM COTIIUYHO», «XOpOIIO»,
«KYAOBJICTBOPUTECIBHO», «HCYAOBJICTBOPUTCIBHO» HIIN OHGHKOI\/’I GBayTCHO», «HEC 3a4YTCHO».
OI_ICHKa «3adYTCHO» CTaBUTCA O6y‘-IaIOH_[I/IMCSI, YPOBCHB 3YVH KOTOPBIX COOTBETCTBYCT
KPpUTCpUAM, YCTAHOBJIICHHBIM JId  IMOJIOXUTCIIBHBIX  OLICHOK («OTJ’II/I‘—IHO», «Xopomo»,
((YI[OBHCTBOPI/ITCJIBHO»). OI_ICHKa 00BABIIACTCS 06yqa10meMyc51 HETIOCPCACTBCHHO ITOCJIC CAa4YUn
oT4cCTa.

IIkana Kpurepun onenuBanus
Onenka 5 - U3JI0’KEHHE MaTepHalia JJOTHYHO, TPAaMOTHO;
(oTITMYHO) - cBOOOIHOE BJIaJIEHUE TEPMUHOJIOTHEN;
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- YMEHHE BBICKa3bIBaTh U1 OOOCHOBATH CBOM CYXJIEHUS IIPHU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHUE ONUCHIBATh (PU3NUYECKHUE 3aKOHBI, SIBJIEHUS U IIPOLIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATH PE3YJIbTaThl U3MEPECHMUI;

- c10COOHOCTh PeNIaTh 334a4H.

Ouenka 4
(xoporo)

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HaHHO€ INPHUMEHEHHUE TEOPETUYECKUX 3HAHUM 1 ONMCAHUSA
(GU3MYEeCKUX 3aKOHOB, SIBJICHUH U IPOLIECCOB, PEIIEHUs KOHKPETHBIX
3a/a4, IPOBENCHMS M OLCHUBAHUA pE3YyIbTaTOB HU3MEPEHUM, HO
coJiepkaHue U (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

Ornenka 3
(YIOBIETBOPUTEIHHO)

- M3JI0KECHUE MaTEpUasa HEMOJIHO, HEMOCIIEA0BATEIbHO,

- HETOYHOCTU B OINPEAEICHUU NOHITUNA, B IPUMEHEHUU 3HAHUW IS
onucaHus (PU3MUECKUX 3aKOHOB, SBICHUH M IPOIECCOB, PELICHHS
KOHKDETHBIX 3aJa4y, IPOBEICHUS U OLCHMBAHMS pE3YyJIbTATOB
U3MEPEHMU,

- 3aTpYAHEHUS B 0OOCHOBAHUU CBOUX CYXJICHUI;

- o0HapyXMBaeTcs HEJOCTATOYHO IIyOOKOe MOHUMaHHUE M3Y4E€HHOTO
MaTrepuaa.

Ouenka 2
(HEeyIOBJIETBOPUTEINIBLHO)

- OTCYTCTBHUE HEOOXOJMMBIX TEOPETHUECKUX 3HAHW; JOMYIIEHbI
OLIMOKH B ONpE/EICHNUHU MOHIATUI U ONUCAHUU (PU3NUECKUX 3aKOHOB,
SIBIGHUN U MPOLIECCOB, UCKAXEH UX CMBICI, HE PEIIEHbI 3aJaul, He
IIPABUIIBLHO OLEHUBAIOTCS PE3YJIbTAaThl H3MEPEHHIA;

- HE3HaHME OCHOBHOIO MaTepHalga yd4eOHOM IporpaMMsl,
JIONYCKAIOTCS TPYOBble OIIMOKU B M3JI0)KEHUH.

Ixana

Kpurepun ouenuBanus

O11eHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaTh U 0OOOCHOBATh CBOM CYXJCHUS TIPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3MUECKUE 3aKOHBI, SBICHUS U MPOIECCHI;

- YMEHHE NMPOBOJIUTH U OLIEHUBATH PE3YyJIbTaThl U3MEPEHMUIA;

- CIMOCOOHOCTh pelaTh WHKEHEPHBIC 3a/1auu (JIOMYyCKAeTCs HaTudue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO MOJIHOE PACKPBITHE
coJepKaHUE BOIMpOCAa WM TMOTPEUTHOCTh HENMPUHIUITHAIBEHOTO
XapakTepa B OTBETE HA BOIPOCHI).

O1eHKa «He 3a4TEHOY

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAaHUM; JOIMYIIEHbI
OLIMOKM B ONpPENEIeHNH MOHATUIA U ONMUCaHUM (PU3NYECKHX 3aKOHOB,
SIBJICHUM W IPOLIECCOB, UCKAKEH HUX CMBICI, HE PEIICHBbI 3aJa4M, HE
IIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl N3MEPEHUIA;

- HE3HaHWE OCHOBHOTO Marepuaga ydyeOHOM  Hporpammbl,
JIONYCKAIOTCS TPYOBIE OMIMOKU B U3JI0KEHUH.

4.1.3. TectupoBanue

TectupoBaHue UCTONB3YETCS IS OIEHKHU KauyecTBa OCBOCHHS O0O0YYArOIIMMCS OCHOBHOM
npoeCCHOHAIBHONW 00pa30BaTEIBbHON MPOTrpaMMbl IO OTACIBHBIM TEMaM WM pasjeiam
muciuminHael.  Tect  mpenctaBmsier co00OM  KOMIUIEKC —CTaHIAPTH3UPOBAHHBIX — 3aJaHMHIA,
MO3BOJISIIOIIUNA ~ YIPOCTUTh TPOIEAYPY H3MEpPEHUS 3HAHUW H YMEHHUM OO0ydJaromuXcCs.
OOygarommMcst BBIIAIOTCSI TECTOBBIE 3a7aHus ¢ (hOPMYIUPOBKON BOMPOCOB H MPEATIOKEHUEM
BBIOPATh OJIMH MPABWIHHBIA OTBET U3 HECKOJILKUX BApUAHTOB OTBETOB.
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O1leHOYHBIE CPEJCTBA

Kon n HanMmenoBaHue

TunoBble KOHTPOJIbHBIC 3a1aHUS U (UJTM) UHBIE MAaTepPUAIIbL, WHJIUKaTOpa

He0OXOIUMBIE I OLICHKU 3HAHUI, YMEHHM, HAaBBIKOB U KOMIIETEHIINH

(unn) ombITa AESTENBHOCTH, XapaKTEPU3YIOIINX
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B MPOIIECCE OCBOCHMUS
JUCHUTITUHBI
1. 1. Kak Biuser yBenuyeHHWE KOHIICHTPAIIMM Ha CTEICHb N-1.0nx-1

ruaponauza’? Ucnonszyer  OCHOBHBIE
- YBEJIMYUBAET 3aKOHBI
- YMeHbIIIaeT €CTECTBEHHOHAYUHBIX
- HE BJIMSET. JOUCLUILIAH JJI PElICHUs
2. Umerotcs 1M pactBopsl tuapocynbduaa sarpus NaHS u | ctangapTHeix  3amad = B
xnopuaa meau (II) CuCly, nMeroriye BeieaCTBHE THAPONIN3a | COOTBETCTBUU C
COOTBETCTBEHHO  CIIA0OIICIIOYHYI0 M CIIA0OKHUCIIYIO | HAIIPABJICHHOCTHIO
peakuuu. Kakoit pH Oymer mmeTh pacTBOp, MOJYyYEHHBIH | MpodeccCHOHaIbHOM
MIPH CIIUSTHUH NEeSATEeTbHOCTH

pPaBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<7.

3. KoHcTaHTBI nucconmuanuu JUisi CEPHUCTOW KHCIOTHI 10
NEPBOMl M BTOPOM CTYINEHSIM COOTBETCTBEHHO paBHbL: Kj
:1,72-10'2, K, =6,24-10‘8. I[lo kakoii  crymeHu
MIPEUMYILECTBEHHO MPOTEKAET IPOLIECC JUCCOLAIUN?

- 110 IePBOM

- 10 BTOPOU

- 110 TPEThEMN

- 110 IIEPBOM U TPETHEN.

4. Kaxkast u3 coieii OyieT moaBepraTrbesi THAPOIU3y?

- NaCl

- K,S0O,

.BaS0O,

- FeC|2

-KNO3

5. Kak Bnuser yBenuueHWE [aBIIGHUS Ha CTEICHb
ruaponauza’?

— YBCJIHNYUBACT

— YMEHBILIAET

- HEC BJIUACT.

6. Ecim B pacTBope yMEHBIIAeTCs KOHICHTpAIMs WOHOB
BOJIOpPOJA, TO:

- yucjeHnoe 3Havyenue pH pacrBopa pacrer

- PacTBOpP CTAHOBHUTCS MEHEE IIEIIOUHBIM.

- yiclIieHHOe 3HaYeHne pH pacTBopa yMeHbIIaeTcsI.

- PacTBOpP CTAHOBUTCS OOJIee KUCIIBIM.

7. Ompegenmute pH 0,0005M pacTtBopa CEpHOH KHCIIOTHI.
BriOpaTs BapuaHT NMPaBUIIBHOTO OTBETA.

-pH=4,4
-pH=10"
-pH=5-10"
-pH=33
-pH=11
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8. B kadecTBe a30THOTO YAOOpPEHUS HCIOJB3YETCS Cyab(aT
ammoHus. Kakas cpema OymeT mpu pacTBOPEHHH 3TOM CONHM B
Boje?

- Kucjaasi

- [IesToYHas

- HeUTpaJibHasl.

9. Ecnu u3BeCTHO, YTO B pPacTBOPE YMEHBIIACTCS YHCICHHOC
3HaueHue pH, To:

- KOHIIEHTPAIs HOHOB BOJOPOa YMEHBIIIAETCS

- KOHIICHTPAIUsl HOHOB TUAPOKCOTPYIIBI PaCTET

- KOHIIGHTpAIUsl HOHOB B PACTBOPE HE U3MEHSICTCS

- pacTBOP CTAHOBHUTCH 00Jiee KHCJIBIM.

10. J[loOaBiieHHe KakKOro BelIECTBA K BOAE MPHUBEAECT K
yMmeHbleHuto pH cpensi?

- XJIOpUJa HaTPHS

- KapOoHaTa Kaaus

- cyabgara amMoHus

- HUTpaTa HaTpHUs.

[To pesynbrataM Tecta 00ydaroIIEMyCsl BBICTABISIETCS OLEHKA «OTIMYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIHLHO» U «HEYIOBICTBOPUTEIHLHOY.

Kputepuu onennBanus orsera (Tadi.) JOBOASATCS 10 CBEACHUS 00YJarOIIMXCs 0 Havyasa
TECTUPOBaHUs. Pe3ynbTar TeCTUPOBAHUS OOBSBIIICTCS 00YJIArOIIEMYCsl HEMTOCPEACTBCHHO MOCIIe
€ro CIayu.

Ikana Kputepuu onenuBanus
(% npaBWJIbLHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Ornenka 4 (xoporio) 70-79
Onenka 3 (yI0OBIETBOPUTEIHHO) 50-69
Orenka 2 (HEyIOBJIETBOPHUTEIILHO) menee 50

4.1.4. KoutponbHas pabora

KontponpeHas pabora mpenycMoTpeHa uist 3ao4Hod (opmbl oOyueHus. KoHTposbHas
pabora (KP) sBngercs mpoayKTOM, TMOJNy4aeMbIM B pe3yjibTaTe€ CaMOCTOSTENBLHOIO
IUTAaHUPOBAHUSL M BBINOJIHEHUST y4dyeOHbIX 3ahad. KoHTponbHas paboTa MO3BOJIIET OLICHUTH
3HaHUS M YMEHMs CTYJCHTOB, a TaKkXe YpOBeHb C(HOPMUPOBAHHOCTH HABBIKOB IpHU paboTe C
y4eOHON JUTEpaTypord W APYrUMHU UCTOUYHHMKAMU. THUIOBBIC 3a7aud MO BCEM TeMaM, a TakKe
mudpel U 3aJaHUs A CaMOCTOSITENIBHOTO pEIIeHUs cojepxkarcsi B Y4eOHO-METOJMUYECKUX
paspabotkax kadenpsi (1. 3 ®OC).

Ne O11eHOYHbBIE CPEJICTBA Kox u nanmenosanue
TumnoBble KOHTpPOJIbHBIE 33JlaHus W (WIM) WHBIE MaTepHUalbl, WHJUKaTOpa
HEOOXOUMBbIE ISl OLIEHKH 3HaHWI, YMEHUH, HaBBIKOB WM (WJIH) KOMIIETEHITUN

OIbITa JACATCIIBHOCTH, XapaKTCPpU3YIOIINX C(bOpMPIpOBaHHOCTL
KOMHeTeHHI/Iﬁ B IpOoHeCCC OCBOCHUA NUCIHUITIIMHBI

1 | CocraBpTe cXeMy CBUHIIOBOTO  akkymymstopa. Hamummre | M1 OIK-1.
XUMHAYECKHUE TIPOIIECCHI, POTEKAIOIIHME Ha AIEKTPOoIax MpH 3apsiake u | Mcnonb3yet
paspsizike akkymysstopa. Paccuuraiite D/1C. OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYIHBIX
TUCIUILTAH TUTST
pelreHus

CTAHJAPTHBIX 3ada4 B
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COOTBETCTBHUHU c
HaIpaBJIECHHOCTHIO
npodeccnoHanbHOM
NEeSTEIbHOCTH

Onenka 00BSABISETCS CTYIEHTY HETIOCPEICTBEHHO MOCIE TPOBEPKU KOHTPOJIbHOM pabOTHI.

Ilxana Kpurepun oueHnBanus

Orenka 5 Conepxxanne KP mnomnoctero coorBercTByeT 3amanuto. KP comepxxut

(oTmHuHO) JIOTUYHOE, IIOCIEI0BATEIbHOE HM3JI0KEHUE MaTepHana C IPaBUIBHBIM
pELIEHUEM 3a/ad.

Ouenka 4 Conepxxanne KP nomHocThro coorBercTByeT 3ananuto. KP comepxut

(xopomo) JIOTMYHOE, IIOCIIEOBATEIbHOEC H3JI0KEHHE Marepuaja C IPaBHIbHBIM
pemieHneM 3anad. VMerorcs ojHa-ZIBE HECYLICCTBEHHBIC OIIMOKM B
UCIIOJIb30BAHUM €JMHUL] U3MEHEHUs, B IOCTPOCHHBIX IpaHKax, cxemax
UTJ

Orenka 3 Conmepxanne  KP  yacTM4HO  HE  COOTBETCTBYET  3aJaHMIO.

(Y IORICTBOPHTCIHHO) ITpocmaTpuBaeTcss  HENMOCIENOBAaTEIBHOCT  M3JI0XKECHUS — Marepuaa,

IIPEJCTABIICHBI HEIOCTaTOYHO 000CHOBaHHbIE TEOPETHYECKHE
MIOJIOKEHMSI, UCIIOJIb30BaHHbIE IIPU pelleHuy 3aaad. MmeroTcs ommnoku B
UCIOJb30BAHUU E€IMHUL W3MEHCHHSA, B IIOJIyYEHHBIX pe3yJbTaTax, B
IIOCTPOEHHBIX IpauKax, cxeMax U T.J

4.2. HpOHe}Iypr U OICHOYHBIC CPpEeACTBA AJIA IPOBECACHUSA l'lpOMe)KyTO‘-IHOﬁ arrecraumu

4.2.1. 3auer

3auer sBnseTcs (GOPMOI OIICHKM KadyecTBa OCBOEHHUS OO0Yy4arolmIMMCs OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMBbl 10 pa3zaenam AucuUILIMHEL [lo pe3ynpTaTam
3ayeTa OO0Yy4YaloleMyCsli BBICTABISETCS OLIEHKAa <«3a4T€HO» WM «HE 3auTeHO»; OIlIeHKa
«OTJIMYHO»,  «XOpOILIO»,  «YAOBIETBOPUTEIIBHO»,  «HEYAOBJIETBOPUTEIBHO» B  CIy4yae
TuQhepeHIIMPOBAHHOTO 3a4eTa.

3auer TPOBOAUTCS TO OKOHYAHMHM YTEHHUS JIEKIMHA ¥ BBIMOJHEHHS J1a00PaTOPHBIX
(mpakTHUYeCKUX)  3aHATHH. 3aueT MNpPUHMMAETCs  MpenoAaBaTeNsIMH, POBOJUBIIMMHU
nabopaTopHble (MPAaKTUYECKNE) 3aHITHS, WIIM YNTAFOIIUME JIEKIIUH 110 TAaHHOW JUCIHILTNHE. B
cillyyae OTCYTCTBHMS BEAYILEro IpernojaBareis 3ayeT MPUHUMAETCs IpernojaBaTeseM,
HAa3HAYCHHBIM paCMoOpsDKeHHeM 3aBenytomiero kadenpoit. C  pasperieHusi 3aBeAyHOIIETO
Kaeapoil Ha 3ayeTe MOXET NPUCYTCTBOBAThH IpenoAaBaresb Kadeapbl, MpUBICYSHHBIN s
MIOMOIIM B IPHEME 3a4eTa.

ITpucyrcTBHEe Ha 3aueTe MpenojgaBarenedl ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrtopspKeHHUsT PEKTOpa, MPOPEKTopa MO y4yeOHOM, BOCIHMTATENbHOW paboTe W MOJIOJIEHKHOM
MOJIUTHKE, 3aMECTUTE-JIS1 TUPEKTOPa MHCTUTYTA 10 y4eOHOH paboTe He TOMyCKaeTCH. .

®opma(pl) mpoBeleHUs 3auera (YCTHBIM ompoc Mo OwieraMm, NUCbMEHHas pabora,
TECTUPOBAaHUE U JIp.) ONpeAesstoTcs Kadeapod M JOBOIATCS J0 CBEACHHs OOy4aromuxcs B
Hayaje ceMecTpa.

Jlnst mpoBeieHus 3a4yeTa BeAYIIMH MperoiaBaTellb HaKaHyHe MOJIy4aeT B CeKpeTapuare
JUpPEKTOpaTa 3a4yeTHO-7K3aMEHALlMOHHYI0 BEJOMOCTh, KOTOpas BO3BpallaeTcs B CeKpeTapuar
10CJIe OKOHYaHUS MEPONIPHUATHA B ACHBb IPOBEJICHHS 3a4eTa WK YTPOM CIIETYIOIEro JIHS.

Bo Bpems 3adera oOyuaromuecs MOTYT I0OJb30BaThCsl C pa3pelieHus BeAYyILEro
IpenojiaBaTensi CHPAaBOYHOW M HOPMAaTHUBHOM JIMTEpAaTypod, JPYrUMH MOCOOMSMH U
TEXHUYECKUMH CPEICTBAMH.
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Bpewmst moarotoBku oTBETa B YCTHOM (pOpME MpH clade 3ayeTa JOJHKHO COCTABIISATh HE
Menee 20 MEHYT (110 JKeJTaHUI0 00YYarOIIEeToCcsi OTBET MOXKET OBITh JOCPOYHBIM). Bpems oTBera -
He Oonee 10 MUHYT.

[IpenonaBaTento MpeAOCTABIAETCS IPABO 33/]aBaTh OOYYAIOLIUMCS JOINOJHUTEIbHBIE
BOIIPOCHI B PAMKAaX MPOTPaMMbl AUCIUTUINHBL.

KayecTBeHHast OLIEHKA «3aU4TEHO», BHECEHHAs! B 3aY€THO-3K3aMEHAIMOHHYIO BEJJOMOCTb,
SBIISICTCS PE3YJIBTATOM YCIEIIHOTO YCBOSHHSI YUeOHOT0 MaTepuania.

Pesynprar 3auyera BBICTABISIETCS B 3aYETHO-3K3aMEHALMOHHYIO BEJIOMOCTb B JIEHb
NpOBEICHUS 3ayeTa B NPUCYTCTBHHM caMoro oOyuatomierocs. [IpemomaBarenu HecyT
IEPCOHAIBbHYI0 OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMs 3amuceil o
pe3yJbTaTax MPOMEKyTOYHOM aTTECTAIMH B 3a-4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiics sBUjICA Ha 3a4eT M OTKa3ajics OT IPOXOKICHUsS aTTeCTallMi B CBA3U
C HEMOATOTOBIIEHHOCTHIO, TO B 3a4E€THO-’K3aMEHAIIMOHHYIO BEAOMOCTh €MY BBICTABISIETCS
OLIEHKA «HE 3a4TEHO».

HesBka Ha 3adeT oTMEYaeTcss B 3a4ETHO-OK3aMEHAIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUIICSD.

Hapymenue JVICIATUTHHEI, CNHCHIBAHNE, UCTIOJIb30BaHUE 00yJaromuMucs
HEepa3pellleHHbIX IE€YaTHBIX M  PYKONHUCHBIX  MaTepuanoB, MOOWJIBHBIX  Tene(OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JAPYIHMX BHJIOB JIHYHON
KOMMYHHMKAIIMOHHONH M KOMIIBIOTEPHOM TEXHHMKM BO BpeMs 3adeTa 3ampelieHo. B ciyuae
HapYIIEHHUS 3TOr0 TPeOOBAHMUS MPEo1aBaTeNb 00s3aH yIAIUTh 00yJaroImerocss U3 ayJuTOpuu u
IPOCTABUTh EMY B BEJOMOCTHU OLIEHKY «HE 3aYTECHOM.

OOyuvaromumMcs, HE CHIaBIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKHU IO YBaXXUTEJIbHOMN
IpUYMHE, UHIUBUyaJIbHbIE CPOKH ITPOBEACHUS 3a4eTa ONPEIEISIOTCS 3aMEeCTUTENIEM TUPEKTOpa
MHCTUTYTA IO y4eO-Hoil pabore.

OOyuaromyecsi, MMEIOLINE aKaJeMUYECKYI0 3aJJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
omnpenenseMbie YHuBepcuTeToM. MH(bOpMaus O JIUKBUIAIMH 33J0JDKCHHOCTH OTMEYaeTCsl B
HK3aMEHAIlMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pellieHus 3aMECTUTENs TUPEKTOopa MHCTUTYTa Mo ydeOHoH paboTte
JIOCpPOYHAsl c/laya 3a4eTa C 3alMCho Pe3yIbTaTOB B AK3aMEHAIIMOHHBIH JHCT.

WHBanmap! ¥ nUIa ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI MOTYT CIIaBaTh 3a4EThI
B CpPOKHM, YCTAaHOBJICHHbIE HWHAWBUIYAJIbHBIM Yy4Y€OHbIM IUIaHOM. WMHBamuael M Juma C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI, MMEIONINE HApPYIICHHUS OIOPHO-IBUTATEIEHOTO
ammapara, JOIMYCKalOTCsl Ha aTTECTallMOHHbIE WCIBITAaHUS B CONPOBOXKJICHUM ACCHCTEHTOB-
COTIPOBOXKAAIOIINX.

ITponetypa mpoBeeHUs: MPOMEXYTOUHOM aTTeCTalMy sl 0COObIX CIydaeB M3JI0XKEHA B
«[lomo>)kxeHMM O TEKyIIEeM KOHTPOJE YCINEBAEMOCTH M NPOMEKYTOYHOW aTTeCTAluu
oOyuatomuxcs o OITOII 6akanaBpuaTta, crienuanutera u Maructparyps» ®I'bOY BO HOxHo-
Ypanbckuii 'AY.

Ne OneHouHBIE CpeICTBA Kon u HanmeHoBaHMe
TunoBble KOHTPOJBHBIE 3a/aHusi M (WIM) UHBIE MaTepuabl, MHIMKATOpa
HEOOXO/MMBbIE Ul OLEHKU 3HAHUH, YMEHHH, HaBBHIKOB U (WJIN) KOMIIETCHIIUU

OTIBITa ACSATEIHHOCTH, XapaKTEPU3YIOMNX CHOPMUPOBAHHOCTH
KOMIIETEHILIMH B MPOLECCE OCBOCHMS AUCUUILIMHBI

1. 1. OcHOBHEBIE 3aKOHBI XUMHH. WU-1.0mk-1
2. DKBHUBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonp3yer
3. DKBHUBAJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TeopHus CTPOCHHS aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBieHUs ANMEKTPOHHBIX Gopmy. [Ipumepsr. JUCHUTUIUH AJIs
6. Pacnipenenenue 31€KTPOHOB MO SHEPreTUUYECKUM STYCHKaM. pelIeHus
7 DHeprusi HOHU3ALMM M DJIEKTPOOTPULIATENIHOCTD. | CTAaHAAPTHBIX 337a4 B
N3menenue ux B nepuoanyeckoit cucreme J[. . Menpaeneena. COOTBETCTBHHU C
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8.  CKOpOCTh XMMHYECKUX peakiui. 3aKOH AEHCTBYIOIIUX
Mmacc.

9. 3aBHCHMOCTbH CKOPOCTH PEAKIIUU OT TEMIIEpPaTyphl.

10. Xwumunueckoe paBHoBecue. KoHcraHTa  paBHOBeECHS.
[Tpunmun Jle—Ilarenbe.

11. 1-3akoH TepMOAMHAMUKU. DHTaIbIUA. TepMOXUMHUYECKUE
ypaBHeHus. 3akoH ['ecca.

12. 2—3akon TepmomuHamuku. DHeprus ['mb6ca. Hampasnenwue
MPOTEKAaHHUS ITPOLIECCOB.

13. XapakTepucTuka MHOJSPHOW M HENOJISIPHOW KOBaJEHTHOMN
cBs3u. [IpuBecTu npumepsl.

14. JlonopHo-akiienTopHas cBsi3b. [Ipumepsi.

15. Bonopoanas cBsizb. [Ipumepsl.

16. MonHas cBs3b. [Ipumepsl.

17. CriocoObl BeIpa)KeHUS KOHIICHTPAIIMHA PACTBOPOB.

18. PactBopbl HeanmekrponuToB. duddys3us. Ocmoc. 3akoH
Bant-T'odda.

19. JlaBnenue napa Haj pactBopamu. 3akoH Payis (1).

20. U3meHeHue TemiepaTypbl KWIIEHUS U 3aMep3aHus
pactBopoB. 3akoH Payns (2).

21. PactBopsI 25iekTponuToB. 30TOHIMUECKUIT KO UITHEHT.
22. Teopust 31EKTPOIUTUIECKON TUCCOLUAIUH.

23. CryneHyarasi IucCOLMaLUs KUCIOT, OCHOBAaHUI U COJIEH.

24. Crenenp aucconuanui. dakTopsl, BIUSIONIME HA CTENEHb
JUCCOLIMALINY.

25. Nonnoe npousBenenue Bojbsl. PH cpenpl. MnaukaTopsl.

26. Bo3MmoskHbIe ciyyau rugponusa conei. [Ipumepsi.

27. OKHUCIUTETBPHO-BOCCTAHOBUTENbHBIE peakMu. [IpumMepsl.
28. AmdoTepHOCTb.

29. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB U
nx mnomoxenne B cucreme J[.M. MenneneeBa. OCHOBHBIE
OKHUCJIUTEIN U BOCCTAHOBUTEIH.

30. DnexTpoaHbIN TOTeHIAN. BOIOpOIHBIN 27IEKTPOI.

31. HopmaisibHbIE IIEKTPOIHBIE OTEHUMANBI. P HanpskeHuin
METAaJIJIOB.

32. T'anpBaHMUeCKUi eMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aeMenta. @opmyna Hepuera.

34. DnekTposn3 pacTBOPOB U paciuiaBoB. 3akoH Dapanes.

35. Ilpomecchl, MpOTEKarOUINe NP JIEKTPOIIU3E C PACTBOPUMBIM
aHozioM. OG1acTH MPUMEHEHHS SIEKTPOIIH3a.

36. AKKyMyasTOpBL. THIIBI aKKYMYJITOPOB.

37. Ilpouecchl, MNpPOTEKAIIME NPU pPa3psAKE U  3apsake
CBUHIIOBOTO aKKyMYJISITOpA.

38. O6uue XuMHYECKHe CBOMCTBA METAJIIIOB.

39. B3aumoencTBuE METAIIOB C KMCIIOTAMHU.

40. A3sorHas kucinora. OCOOEHHOCTH B3aUMOJCHCTBUS C
MeTaJlJIaMH.

41. Meroasl moONy4eHUS MeTauIoB U3 pyd. llpumepst
COBPEMEHHBIX CIIOCOOOB MOyYEHHUSI METAJLIOB.

42. KowmmuekcHble coenuHeHus. [lpumepsl. Baemnsist u
BHYTPEHHSIS chepsr. KowmrmekcoobpazoBaTensb. 3apsng
KOMIUIEKCHOro noHa. KoopauHanuonHoe ynciio. JInranasl.

HAINpPaBJICHHOCTHIO
npohecCuOHaATBHOM
JeSATEIbHOCTH
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43. ITonmumepsl. PUUKO - MEXAHUYECKHUE CBOMCTBA MOJUMEPOB.
Tpu cocTosHUS: CTEKI000pa3HOE, BBICOKOIIACTUYHOE, BS3KO—
TEeKyuee.

44. llomumepsl. IlpupoaHble W CHUHTETUYECKUE IIOJIMMEPHI.
CoctaB mosumepoB. 3BeHo. llenb. CTeneHb moJMMeEpU3alvu.
IIpumepsl.

45. Inmactmaccel. CocTaB, OJydYeHUE, CBOMCTBA U MPUMEHEHHUE.
IIpumepsl.

46. [Tomumepsl. CrtocoObI TOTYYSHUS TTOJIMMEPOB.

47. Bunpel kayuykoB. IIpumepsl, cBoiicTBa, IPUMEHEHHUE.

48. Ilonustunen. llomuxmopBunmi. Ilomydenue, cBoicTBa U
IIPUMEHEHHUE.

49. Tlomuterpadropatriien.  IlomydeHue, cBoiicTBa W
IIPUMEHEHUE.

50. CuHTeTMuUeCcKHEe BOJIOKHA, Kiaccudukanus, oomume
CBOMCTBA, ITOJIy4EHUE, IPUMEHEHUE.

51. Koppo3ust metainoB. MexaHu3M KOPPO3HOHHBIX ITPOLIECCOB.
IIpumepsl.

52. ATmocdepHast Koppo3usi.

53. MeTo/1bl 32Tl METAJIIIOB OT KOPPO3HH.

54. Koppo3uoHHbI€ MpOIECChl, MPOTEKAOIINE PU HAPYLIEHUU
METaJUIMYECKUX IMOKPBITHII.

[llkana v KpUTEpHUM OLIEHMBAHMS OTBETA O0YJAIONIErocs MPECTABICHBI B TAOJIUIIE.

IIxkana Kpurepun ouennBanus

OreHka «3a4TEHO» | 3HAHHME  IPOTPAaMMHOTO  MaTepHaja, YCBOGHHE OCHOBHOH U
JIOTIOJIHUTEIIBHOM ~ JIMTEPATypbl, PEKOMEHJIOBAHHONW IPOrpaMMON
JUCLUUIIIMHBI,  IPAaBUIBHOE  PEIICHHWE  WHXEHEPHOM  3ajadu
(lomyckaercs ~— HalM4YMe ~ MaJO3HAYUTEIbHBIX  OIIMOOK WM
HEJIOCTATOYHO IIOJHOE PACKPBITHE COJAEpXKAHUE BONpOCa WU
MOTPELIHOCTh HENPUHIUITHAIBHOTO XapaKkTepa B OTBETE Ha BOIIPOCHI).

OreHKa «He 3a4T€HO» | MpoOenbl B 3HAHMSAX OCHOBHOTO  TPOTPAMMHOIO  MaTepHala,
MPUHLIMITHATIbHBIE OLIMOKYU IPU OTBETE HA BOIIPOCHI.

4.2.2. Dx3aMeH

Dk3ameH sBisgeTcs (GOpPMOIl OIICHKHM KadecTBa OCBOEHHUS OOYy4aromMMcsi OCHOBHOM
npodeccuoHanbHOM 00pa30BaTEIbHON MPOrpamMMBbl 10 pazaenaM JUcHUIUInHbL. [Io pe3ynpraTam
PK3aMeHa 00yJaroIIeMycsl BRICTABIISETCS OLIEHKA OTIMYHOY, «XOPOII0Y, «YAOBIECTBOPUTEIHHOY
WJIN «HEYAOBIIETBOPUTEIBHOM.

DK3aMeH M0 JUCUUIUTMHE MPOBOAUTCS B COOTBETCTBUU C PACIIMCAHUEM MPOMEKYTOUHOU
aTTecTaluy, B KOTOPOM YKa3bIBAETCS BpPEMs €ro MNPOBEACHUSA, HOMEpP ayIUTOPUH, MECTO
MIPOBEICHUST KOHCYJIbTAIIMU. Y TBEPKIACHHOE DPACIHMCAHHE pa3MemaeTcss Ha WH(OOPMAIMOHHBIX
CTeH/IaX, a TAaK)Ke Ha O(UIIUATBHOM caiiTe Y HUBEpPCHUTETA.

YpoBeHb  TpeOOBaHWUW  JUII  TPOMEXKYTOUHOM aTTeCTalnuu oOydJaromuxcs
yCTaHABIMUBAeTCs pabouell MporpaMMoil TUCIUILTUHBI U JJOBOJUTCS 10 CBEJACHUS 00yUYaromnXCs
B Hayaje ceMecTpa.

DK3aMeHbl NPUHUMAIOTCS, Kak MpaBuio, Jekropamu. C pa3pelieHus 3aBeayloIero
Kadeapoi Ha dK3aMEHE MOXKET MPUCYTCTBOBATH MperojaBaTelb Kadeapbl, MPUBICYCHHBIA IS
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IOMOIIIM B TIpUEME D5K3aMeHa. B ciydae OTCyTCTBUS BEOyLIEro NpenojaBaTessl SK3aMeH
INPUHUMAETCS MpenoaBaTeieM, Ha3HAYCHHBIM PaclopsyKEHUEM 3aBEAYIOIIEro Kadeapou.

[TpucyrcTBHEe Ha SK3aMeHe IMperojaaBaTeneil ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOLIETO
pacropsKeHUs: PEKTopa, MPOPEKTOpa MO y4yeOHOM 1 BOCHUTATENbHOM padoTe MM 3aMeCTUTENs
nupekTopa MHcTuTyTa o yuebHoii pabore He JommycKaeTcsl.

JUis mpoBeleHUs SK3aMeHa BeAyIIMH IIpernojaBaTellb HakaHyHe  IOJy4aeT B
CeKpeTapuaTe JUPEKTOopaTa 3a4eTHO-3K3aMEHALMOHHYIO BEJOMOCTb, KOTOpas BO3BpalIacTcs B
CEKpeTapuaTIocyie OKOHYaHHs MEpONpHUATHS B JAEHb IPOBEICHHUS SK3aMEHa WM YTPOM
CJICIYIOUIETO JTHSL.

DOK3aMeHbl MPOBOJATCS MO OwieTaM B YCTHOM WJIM IUCbMEHHOM BHJE, JMOO B BHJE
TECTHUPOBAaHUA. OK3aMEHAI[MOHHBIE OWJIETHl COCTABJISIOTCS MO YCTAaHOBIEHHOH (opme B
COOTBETCTBUHU C YTBEPKICHHBIMU Kaeapoil 3K3aMeHallMOHHBIMU BOIIPOCAMHU U YTBEPKIAOTCS
3aBeyIOIUM Kadeapoii exeroHo. B Ounere conepKuTca2 TeOpeTHUECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpeAoCTaBIseTCs IPaBO 3a/aBaTh BOIPOCHl CBEPX OMIIETa, a TaKxke
MIOMHUMO TEOPETUYECKUX BOIPOCOB JaBaTh JJIsl PEIICHHS 33aJaudl U MPUMEpPHI, HE BBHIXOAAIINE 32
paMKH MPOHAEHHOr0 MaTepuaa 1o U3y4aeMoi JUCLUIUIMHE.

3HaHUs, YMEHHSI M HAaBBIKM OOYYAIOIIMXCS OMPEICINSIOTCS OICHKAMHU «OTIUYHO,
«XOPOUIO», «YyJIOBJIETBOPUTEIBHOY», «HEYJOBJICTBOPUTEIbHO» M BBICTABISIIOTCA B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh O0YyYaroIerocs B JIeHb SK3aMeHa.

IIpu npoBeneHUM YCTHOrO 3K3aM€Ha B ayJUTOPUM HE JOJDKHO HaxXOAMUThCs Ooiee 6
00y4aromuxcst Ha OJJHOTO MPETOaBaTEIs.

IIpu npoBeeHUH YCTHOTO 3K3aMeHa 00Yy4aroluiics BBIOMpPAeT 3K3aMEeHALMOHHBINA OuieT
B CIIy4aiiHOM TOPSJIKE, 3aTeM Ha3bIBaeT (haMUIINIO, UMsI, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO
ouiera.

Bo Bpems sk3ameHa o0ydJaromuecs: MOTYT HOJB30BAThCS C Pa3pelIeHUs dK3aMeHaTopa
IpOrpaMMOM JTUCHUIUIMHBL, CIIPAaBOYHOM M HOPMATHBHOM JUTEPaTypoH, IPYTMMHU MOCOOMSIMH U
TEXHUYECKUMHU CPEICTBAMH.

Bpemst moaAroToBKM oTBETa MpH cllaue IK3aMeHa B YCTHON (opMe JTOJIKHO COCTABIISATh HE
MeHee 40 MUHYT (110 KeJTaHHUI0 00ydYarolerocss OTBET MOXKET ObITh TOCPOUHBIM). Bpemst oTBeTa
— He 6onee 15 MUHYT.

OOyuaronmiicsi, HCIBITHIBAIONINN 3aTPYAHEHUS TIPH TOATOTOBKE K OTBETY IIO
BbIOpaHHOMY MM OWJIETy, MMEeT NpaBO Ha BHIOOp BTOpPOro OHJeTa C COOTBETCTBYIOLIUM
NPOJJICHHEM BPEMEHH Ha TOATOTOBKY. [IpM OKOHYATEIbHOM OIICHWBAaHWU OTBETa OIEHKA
CHIDKaeTcs Ha OMH 6asul. Beigaua TpeTbero ousera He pa3periaercs.

Ecnm oOyuwaromuiicss sBUJICS Ha SK3aMEH, W, B3SB OWJIET, OTKA3aJCA OT MPOXOXKICHHS
aTTeCTallud B CBSI3U C HEMOJTOTOBJIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABISETCS OLEHKA
«HEYIIOBIIETBOPUTEIHHOY.

Hapymenue JUCLUTUIMHBI, CHHCHIBaHHUE, UCTIOJIb30BaHHe 00yyaromuMucs
HEpa3peleHHBIX  IMEYaTHBIX ¥  PYKONMUCHBIX  MaTepUalioB, MOOWJBHBIX  Tene(oHOB,
KOMMYHHUKATOPOB, IUIAHLIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JAPYrMX BHJIOB JIMYHOM
KOMMYHHUKAIIHOHHOH W KOMITBIOTEPHOH TEXHHKH BO BpEMsI AaTTECTAllMOHHBIX WCIIBITAHUI
3ampenieHo. B ciaywae HapymeHus 3Toro TpeOoBaHMs MpernojaBaTelb o00s3aH  yIAIUTh
oOyyaromerocsi W3  aygUTOPUM W TPOCTaBUTh €My B BEIOMOCTH  OIICHKY
«HEYJIOBJIETBOPUTEIHHO.

BricTaBieHrne OICHOK, MOJNYYCHHBIX IPH TOABEICHUH PE3YJIbTaTOB IMPOMEXKYTOTHOMH
aTTeCTallud, B 3aYETHO-9K3aMEHAI[MOHHYIO BEJIOMOCTH IPOBOJAUTCS B HPUCYTCTBHUHM CaMOro
oOyuaromerocs. [IpenogaBarenn HeCyT EpPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTD U
TOYHOCTh BHECEHMs 3amMcedl O pe3ynbTaTax IPOMEXYTOUHOH aTrTecTalud B 3a4eTHO-
IK3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHON BEJIOMOCTH CJIOBAMHU «HE
SIBUJICSIY.
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Jnst oOydaroniuxcsi, KOTOpbIe HE CMOIVIM CaTh 9K3aMEH B YCTAHOBJICHHBIE CpPOKH,
VYHUBEpCUTET yCTaHABJIMBAaeT MEPHOJ JIMKBUIALMU 33JOJDKEHHOCTH. B atoT mepuon
IpernoiaBaTesy, MPUHUMABIINE YK3aMEH, TOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHEH, Korja OHU
OyayT npuHUMATh 3a10JKeHHOCTU. VHbopManys o IMKBUAALMY 33[J0J5KEHHOCTH OTMEUaeTcs B
HK3aMEHAIIMOHHOM JIUCTE.

OOyuaronMces, NOKa3aBIIUM OTIUYHBIE U XOPOLIME 3HAHUS B TEUCHHUE CEMeCTpa B XOJe
MOCTOSTHHOTO TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH, MOXKET OBITh MPOCTABIICHA dK3aMEHALIMOHHAS
OLIEHKa JIOCPOYHO, T.€. 0e3 caaun 3k3ameHa. OIeHKa BBICTABISAETCA B SK3aMEHAL[MOHHBIN JIUCT
WIN B 324€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

WHBayinapl M M@ C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3[0pPOBbS MOTYT CIaBaTh
9K3aMEHBl B MEXKCECCHOHHBIM NMEPHOA B CPOKH, YCTAHOBJICHHBIC WHAWBUIYAIBHBIM Y4€OHBIM
wiaHoM. MHBamuabpl M JMIAa € OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbs, HMEIOIUE
HapYyILICHUS OMOPHO-JBUTATEILHOTO allapara, JOMyCKaloTCsA Ha aTTeCTAIlMOHHBIC UCTIBITAHUS B
COIIPOBOXKJICHUH aCCUCTEHTOB-COIPOBOMKIAIOLIHX.

[Tponetypa mpoBeaeHUsT MPOMEXKYTOUHOM aTTeCTallMK IJIs1 0COOBIX CIy4aeB M3JI0KEHA B
«[lomoxxeHMM O TEKyllleM KOHTpOJE YCHEBAeMOCTHM W IMPOMEXYTOYHOM aTTecTaluu
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u Maructpatyps» @I'BOY BO IO0xHo-
VYpanbckuii ['AY.

No O11eHOYHBIE CPEJICTBA Kox u Haumenosanue
TumnoBble KOHTPOJBHBIC 3aJaHUS W (WJIM) WHBIE MaTepHaIbI, WHJIUKaTopa
HEOOXOAUMBIE Ul OLEHKU 3HAaHUM, yMEHHH, HaBBIKOB U (MJIN) KOMITETEHILIUH

OIbITa JACATCIBbHOCTH, XapPaKTCPU3YIOIHUX C(i)OpMI/IpOBaHHOCTB
KOMHGTGHHI/Iﬁ B ITpoHeCCC OCBOCHUA JUCHUITIIMHBI

2. 1. OcHOBHBIE 3aKOHBI XUMUH. WU-1.0mk-1
2. DKBUBAJICHT 3JIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBHUBAJICHTHI MPOCTHIX U CIOXHBIX BEIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHasi TeOpHUs CTPOCHHS aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsiaok cocTaBieHus AMEKTPOHHBIX Gopmyd. [Ipumepsr. JTUCIUILIAH IS
6. Pacnipenenenue 3MeKTPOHOB IO SHEPTETUUECKUM STUCHKaM. pelIeHus
7 DHeprus UWOHHM3AIMM U AJIEKTPOOTPHUIATETILHOCTh. | CTAHIAPTHHIX 3a/1a4 B
N3menenue ux B nepuoanyeckoit cucreme . 1. Menaeneesa. COOTBETCTBHHU C
8. CKOpOCTh XMMHUYECKHX peakIuil. 3aKOH [EHCTBYIOIIUX | HAIMPaBICHHOCTHIO
macc. npoeccuoHaIbHOM
9. 3aBHCHMOCTH CKOPOCTH PEAKIIUH OT TEMIIEPaTYPHl. JEeSTENbHOCTH

10. Xwumunueckoe paBHoBecue. KoHcraHTa  paBHOBeEcCHS.
[Tpuaun Jle—-Ilarense.

11. 1-3akoH TepMOAMHAMUKU. DHTaIbNUA. TepMOXUMHUYECKHE
ypaBHeHus. 3akoH ['ecca.

12. 2—3akoH TepMomuHaMuKH. DHeprus ['mO6ca. Hampasienwue
IIPOTEKAHUS IPOLIECCOB.

13. XapakTepuCTHKa IOJSIPHOW W HEMOJSPHOM KOBAJIEHTHOU
cBs3u. [IpuBecTu npumepsl.

14. JlonopHO-akienTopHas cBs3b. [Ipumepsl.

15. Bonoponnas cBa3b. [Ipumepsr.

16. Nonnas cBa3b. [Ipumepsr.

17. Cioco0sl BeIpaskeHHsI KOHIEHTPAIUU PacTBOPOB.

18. PactBopsl HesnektposnmToB. Juddysus. Ocmoc. 3akoH
Baut-Toddda.

19. Jlanenue nmapa Haj pactBopamu. 3akoH Payis (1).

20. HM3meHeHue TemmepaTypbl KHIIEHUS U 3aMep3aHus
pacTBOpoB. 3akoH Payist (2).
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21. PactBopsI 31ekTposuToB. M30TOHWYECKNN KOI(DPUITHEHT.
22. Teopus 3AEKTPOIUTUYECKON JUCCOLIMAITIU.

23. CtyneHyaras IUCCOLMAlNs KUCIIOT, OCHOBAHHM U COJICH.

24. Crenenp auccouuanuu. MakTopsl, BAUSAIOLIME HA CTENEHb
JTUCCOLIMAINY.

25. Monnoe npousseaenue Boasl. PH cpeasl. IHaukaTopsl.

26. Bo3amokHbI€ cllydyau TUApoau3a cojieid. [Ipumepsl.

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE peakuu. [IpumMepsi.

28. AM(pOTEpHOCTD.

29. OKUCAUTENBHO-BOCCTAHOBUTENLHBIE CBOMCTBA JIEMEHTOB U
ux nonoxenue B cucreme J[.M. MenneneeBa. OCHOBHbIE
OKHUCJIUTEIN U BOCCTAHOBUTEIIH.

30. DnexTpoAHbIN NOTEeHIIUA. BOTOPOAHBIN 3JIEKTPOI.

31. HopmainbHble 3JIEKTPOJIHbIE OTEHIUANbI. P HanpskeHui
METaJJIOB.

32. T'anbBaHuueckuii aneMeHT. [Ipumepsl.

33. B/1C ransBanuueckoro 3nementa. ®opmyna HepHera.

34. DnexTposin3 pacTBOPOB U paciuiaBoB. 3akoH Dapajes.

35. Ilpomecchl, MPOTEKAIOUINE NPU 3JIEKTPOIU3E C PACTBOPUMBIM
aHosoM. O6acT NpUMEHEHUS AJIEKTPOIIU3a.

36. AKKyMyasTOpBl. THIIBI aKKYMYJIATOPOB.

37. Ilpomecchl, NpoTEKalOIUe NpPU pas3psAKe U 3apsjake
CBUHIIOBOT'O aKKyMYJISITOpA.

38. OO0uIre XuMUYECKHe CBONCTBA METAJLIOB.

39. BzaumonelicTBUE METAJIIOB ¢ KUCIOTaMHU.

40. AsotHas xuciora. OcoOEHHOCTH B3aMMOJIEHCTBHUSL C
MeTaJlJIaMH.

41. Meroasl mnoONydyeHUS MeTauIOB U3 pyd. llpumepst
COBPEMEHHBIX CIIOCOOOB MOJyYEHHUSI METAJLIOB.

42. KowmmuekcHble coenuHeHus. [lpumepsl. Baemnsst u
BHYTPECHHSIS chepsl. KowmrmiekcoobpazoBatenb. 3apsin
KOMIUIEKCHOr0 noHa. KoopauHanuoHnHoe yucio. JInransl.

43. Ionumepbl. PU3HUKO - MEXaHUUECKHUE CBOMCTBA MOJIMMEPOB.
Tpu cocTosHUSA: CTEKI000pa3HOe, BBICOKOIIACTUYHOE, BS3KO—
TeKy4ee.

44. llomumepsl. IIpuponHble W CHUHTETHYECKUE IIOJIMMEPHI.
CocraB nonumepoB. 3BeHo. llenb. CreneHp noiaMMepu3alvu.
IIpumepsl.

45. TInactmaccsl. CocTaB, IOJyu€HUE, CBOMCTBA U IPUMEHEHHUE.
IIpumepsl.

46. [Tomumepsl. CtocoObI TOTYYSHUS TTOJIUMEPOB.

47. Bunpel kayuykoB. IIpumepsl, cBoiicTBa, IPUMEHEHHE.

48. Ilommstunen. Ilommxnopeuuuin. IlomydeHue, CBONCTBa H
IIPUMEHEHHE.

49. Tlomuterpadropatriien.  [lomydeHuwe, cBoiicTBa W
IIPUMEHEHHE.

50. CuHreTrnyeckue BOJIOKHA, Kjaccuukamusi, ooOuue
CBOICTBa, NIOJIy4E€HUE, IPUMEHEHHE.

51. Koppo3us meraninoB. MexaHu3m KOPPO3HOHHBIX MPOIIECCOB.
IIpumepsl.

52. AtmocdepHast Koppo3usi.

53. MeTrop! 3alIMTHI METAJUIOB OT KOPPO3HUHU.
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54. Koppo3HOHHBIE MPOLECCHI, MPOTEKAIOIIUE PU HAPYUICHUH
METaJUIMYECKUX IOKPBITUI.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA 00YYAIOUIETOCs IPECTABICHBI B TAOIUIIE

IlIkana Kpurepun oueHnBanus
BCECTOPOHHEE, CUCTEMAaTUYECKOe U INyOOKOe 3HaHHE IIPOrpaMMHOTIO
Ouenka 5 Marepuana, yCBOCHHE OCHOBHOM M JOIOJHUTEIBHOM JIUTEPATYPBHI,
(oTIIMYHO) PEKOMEHIOBAaHHOW IIPOrpaMMON AMCLUILINHBI, IPAaBUIIBHOE PELICHHE
3a/1a4u.
[IOJIHOE 3HAaHUE IIPOrPaMMHOIO MaTepuana, YCBOCHHE OCHOBHOMU
Ouenka 4 JUTEpPaTypbl,  PEKOMEHJOBAHHOM B  MpOrpaMme,  Hajauyue
(xopo1o) MaJIO3HAYUTENIBHBIX OUIMOOK B PEIIEHUH 33Ja4M, WIM HEJOCTaTOYHO
II0JIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.
Ouenka 3 3HAHHE OCHOBHOI'O IIPOIPaMMHOI0 MaTepHalla B MHUHHUMaJIbHOM
o0beMe, TOrPEeIIHOCTH HENPUHIMIMAIBLHOTO XapakTepa B OTBETE Ha
(YIOBIETBOPUTEIHHO)
9K3aMEHE U B PELICHUH 3a1a4U.
Orenka 2 npobensl B 3HAHUAX OCHOBHOIO IPOrpPaMMHOIO  MaTepuaa,

(HEeyIOBJIETBOPHUTEIILHO)

IIPpUHIOHUIINAIIBHBIC OIIINOKU IIpyu OTBCTC HaA BOIIPOCHI U B PCHICHHUHA
3aJa4u.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmep
W3MEHEHUS

Homepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue 11t
BHECEHUS
U3MEHEHUU

IToamnuce

Pacmmdposka nonnucu

JlaTta BHECceHUs
M3MCHCHUS
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