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3.2.  Pacmpenenenue yueOHOTO BpEMEHH I10 pa3jiejaM U TeMaM
CTpyKTypa U cofiep)KaHue AUCIMIUIAHBI, BKIIIOYAIOIIEe MPAKTUIECKYIO OATOTOBKY

4.1. CopepxaHue TUCIUTIIUHBI

4.2. CopeprkaHue JEKIIHHA

4.3. Copepxanue 1a00paTOPHBIX 3aHATUI
4.4. CopepxaHue MPAKTUYECKUX 3aHATUN

4.5.  Bunasl u cogepkaHue CaMOCTOSITEIbHOU pabOThI 00yUarOIINXCS

Y4eOHO-MeTonnYecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLIIXCS 110

JUCHHUITIINHE

DoHJ OLIEHOYHBIX CpC€acTB AJIA IMPOBCACHUA HpOMe)ICYTO‘lHOI;'I aTTcCTanuu

00y4aromuxcs Mo AUCHUTIINHE

OcHOBHas 1 JOIIOJIHUTCIbHAasA yqe6Ha;1 JuTeparypa, H606XO,Z[I/IM35{ JJ151 OCBOCHHA

JUCIIUILINHBI

Pecypchbl nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,

H€06XOI[I/IMI)I€ JJIs1 OCBOCHUA JUCHUITIINHBI

MGTO)II/ILIGCKI/IG YKa3aHus OJid 06yqa}onmxc;1 IO OCBOCHHIO JUCHHUITIIMHBI
HHq)OpMaHHOHHBIG TEXHOJIOTHH, UCTTOJIB3YEMBIC IIPU OCYIICCTBIICHUN

06pa3OBaT€J'II>HOFO nmponecca o JUCHUIIIMHE, BKIIOYad IEPCUCHb IPOTrpaMMHOI0

obecrieueHus 1 I/IHCI)OpMaLII/IOHHBIX CIIPpaBOYHbIX CUCTEM

MaTepI/IaHLHO'TeXHI/I‘lCCKaH 63.33., HCO6XOI[I/IMa$I AJIL OCYHICCTBIICHU A

06pa30BaTean0ro mmponecca o JUCHUIIINHEC

HpI/IJ'IO)KeHI/IC. ®oHJ OLIECHOYHBIX CpCACTB JIA TCKYHICTO KOHTPOJIA YCIICBAEMOCTU U

MIPOBEICHUS TPOMEKYTOUHOM aTTeCTallK 00y4JarOIIUXCs
Jlucr perucrpannu M3MEHEHUM

C

©O© 00 oo 01010101 &~ B

e
o o

11
11

12

12

13

14

19
31



1. [lmanupyemblie pe3yabTaTbl 00y4eHHUS M0 AUCHHUILUIUHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no HanpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K CIEIYIOUMM BUAAM HIPOPECCUOHATIBHON JEATEIbHOCTH: IHPOU3BOJCTBEHHO-TEXHOJIOIMUECKOH;
IIPOCKTHOM IEATEIBHOCTH.

Heab aucnunmiMHbl — cHOpMUPOBATH y CTYAEHTOB CHCTEMY (YHAAMEHTAJIbHBIX 3HAHUM IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIeH MOJATOTOBKHA OakaiaBpa, CrocoOHOTO K 3(QexkTuBHOMY
PELICHHUIO NMPAKTHUYECKUX 3a7ay CElNbCKOXO3SIMCTBEHHOIO MPOU3BOJCTBA, a TaKXkKe CIOCOOCTBYIOIINX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3aga4u AUCHMILIMHBI

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHAMHU U TEOPHUSIMH KJIACCUYECKOU U COBPEMEHHOM XUMUM;

— cpopMHpOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS M COBPEMEHHOTO XUMHYECKOTO MBIIIUICHUS;
O3HAKOMHUTBCS C HAay4yHOM ammapaTypodl M MeToJaMM XMMHUYECKOIO MCCIeIOBaHUs, MPUOOPECTH
HAaBbIKU IIPOBEJCHUSI XUMHUYECKOI0 IKCIIEPUMEHTA;

— HAYYUThCS BBLACIATH XUMHUECKOE COJIepKaHHe B IMpPO(GECCHOHAIBHBIX 3ajadyax Oynyuiei
NeSITENIbHOCTH;

— OBJIAJICTh METOJJaMU PELICHUs TPO(PECCUOHANIBHBIX 3a/1au.

1.2. InanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHUILIHHE (I0KA3aTeH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

OIIK-1. CrnocobeH pemiate THIIOBBIC 3aJa4d TPO(ECCUOHATBLHOW NEATEIHPHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U E€CTECTBEHHBIX HAyK C [PUMCHCHHEM
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Ko n nammeHoBaHMe
HHnkaTopa dopmupyemsie 3YH
JOCTHUXKEHUS
KOMIIETEHIINH
3HaHus | OOy4Jaromuiics JOKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
SBJICHUS U TIPOLIECCHI, HA KOTOPBIX OCHOBAHBI ITPUHIIMIIBI
Na-1.011K-1 JeNCTBUS 00BEKTOB MPOPECCHOHAIBHOM AEATEIbHOCTH U
Hcnone3yer KOTOpBIE UCIIOJIB3YIOTCS JJIs PELLICHUSI NHKEHEPHBIX 3a1ad -
OCHOBHBIE 3aKOHBI (b1.0.11 -3.1)
€CTECTBEHHOHAYYHBIX | yMeHHs | O0ydaromuiicst JOHKEH YMETbh: HUCIOIb30BaTh OCHOBHBIE
JTUCIUIUIAH 151 XUMHUYECKHE 3aKOHBI U MOHATHS B MPOPECCUOHANTBHON
peleHus JESATENILHOCTH U JUIs PEIIEHUS] MHKEHEPHBIX 3a7ad -
CTaHIApPTHBIX 33724 B (b1.0.11-VY.1)
COOTBETCTBUH C HaBblkM | OOyyaromuiics J0JKEeH BIa/leTh: HABbIKAMH OTITMCAHUS
HaIpPaBJIEHHOCTHIO OCHOBHBIX XMMHUECKHUX 3aKOHOB, SIBIICHUH U MPOLIECCOB, HA
npogeccuoHaTbHON KOTOPBIX OCHOBAHbI IPUHIIMIIBI JEHCTBUS OOBEKTOB
ACATECIIPHOCTH npodeccuoHaNbHOM e TEIbHOCTH U KOTOPBIE UCIIOIb3YIOTCS
JUIS peleHns nHxeHepHbIxX 3a1a4 - (b1.0.11-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

HuctunmuHaa «XuMUS» OTHOCHTCS K 0053aTebHOM 4YacTH OCHOBHOW Mpo¢heCcCHOHATBHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OakalaBpuaTa.

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O6bem nucuMIuiuHbl coctaBisieT 3 3audetHbie eauHuibl (3ET), 108 akamemMuueckux 4vacos,
(manee yacoB).

JlMcuuIuIMHA U3y4aeTcs:
- oyHas ¢hopma oOydeHus B 1 cemectpe;
- 3a04Has Gopma oOydeHus Ha 1 Kypce

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAAM Y4eOHOil padoThbl

KommuectBo yacos

Bun yuebHOM paboTHI 110 OYHOM | II0 3a0YHOM
dbopme dbopme
o0OyueHus o0y4deHus
KonTakTtHas padora (Bcero), 48 8
B TOM 4YHCJIe MPAKTHYeCKAas MOAr0TOBKa*
Jlexuuu (JI) 16 4
[Ipaktuueckue 3anstus (I113) 32 4

JlaGopatopusle 3ausaTus (JI3) - -

CamocrosiTe1bHast padota o0yuarmmxes (CP) 24 60
Kontpoas - 4
Hroro 72 72

3.2. Pacnpenesienue yueOHOIro BpeMeHH IO pa3jiesiaM U TeMaM

Ounasi popma o0yueHus

B ToMm umcne =
Ne Bcero 2
HanmenoBanue paszaena v TeMbl KonTtakTHas pabora =
n/m JacoB CP z
JI JI3 | 113 =
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA
1.1. | BBenenue. OCHOBHEBIE 3aKOHBI XMMHUH. 5 1 - 2 2 X
1.2. | XuMmus u nepuondeckas CucreMa 7 3 - 2 2 X
aeMeHTOB. CTpOoeHHEe aTOMOB. XUMHUYeCKas
CBSI3b.

Pa3nen 2. BzanuMoelcTBUS BENIECTB




2.1. | Xumuyeckas TepMoanHaMuka. OCHOBHBIC 8 2 - 2 4 X
3aKOHBI TEPMOJIMHAMUKU. XUMHYECKas
KUHETHKA. XUMUYECKOE PABHOBECHE.
Paznen 3 PacTBopsl.
3.1. | XuMHUYECKHE CUCTEMBI: PaCTBOPBHI, 7 2 - 3 2 X
IUcTiepCHbIe CUCTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Pa3nen 4. DnexTpoXxuMHUUYECKUE IPOLIECCHI.
4.1. | DIEKTPOXUMUYECKUE CUCTEMBI: KUCIIOTHO- 14 4 - 4 6 X
OCHOBHBIC U OKUCITHTEIHHO-
BOCCTaHOBUTEJIbHBIC CBOMCTBA BEILIECTBA.
lanpBaHMYECKHE IIEMEHTHI. XUMHYECKUE
HCTOYHUKHU TOKA. DIIEKTPOIIU3 COCTUHEHUH.
Koppo3us MeTayiioB u 3amuTa OT KOPPO3HH.
4.2 | PeakunoHHast CIIOCOOHOCTE BEIECTB. 10 2 - 2 6 X
XHUMUYECKUE CBOKMCTBA METAILJIOB.
Pa3znen 5. DnemMeHThl OpraHu4ecKoi XUMHU
5.1. | DneMeHThl OpraHMYECKON XUMUU, IOJTUMEPHI, ) 1 - 2 2 X
OJIUTOMEPBHL.
KonTposb - X X X X X
Hroro 72 16 - | 32| 24| -
3aounas ¢opma o0yueHusn
B ToMm uncie
Ne Beero | KonrakTHas paGora =
HaumeHoBanue pa3fenoB u TeM 5]
n/m 4acoB &
J J3 13 CP =
~
Paznen 1. OcHOBBI CTpOEHHS BEIIECTBA
1.1. | BBenenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XuMus u mepruogndecKasi cuctema 8 1 - 1 6 X
aneMeHToB. CTpoeHHe aTOMOB. XUMHUYecKast
CBSI3b.
Pasznen 2. B3aumMoneicTBUS BEIIECTB
2.1. | Xumnueckast TepMoinHamMuka. OCHOBHBIE 12 1 - 1 10 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Pa3nen 3 PacTBopsl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPHI, 14 1 - 1 12 X
aucrepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIM3a BOJHBIX PACTBOPOB.
Paznen 4. DneKTpoXUMHUYECKUE TTPOIIECCHI
4.1. | DAEKTPOXMUMHUYECKHUE CUCTEMbI: KUCIOTHO- 14 1 - 1 12 X

OCHOBHBIC 1 OKHCJIUTCIIBHO-
BOCCTAaHOBHUTEIbHEIC CBOMCTBA BEIIIECTBA.
I'anpBaHMYECKHE JIE€MEHTH. XUMHUUYECKHUE




HCTOYHUKHU TOKA. DJIEKTPOJIU3 COEINHEHUH.
Koppo3ust MeTamioB u 3auiura oT KOppo3uu.

4.2. | PeaxnuonHas crioCOOHOCTH BEIIECTB. 14 1 - 1 12 X
XUMHUYECKHE CBOMCTBA METAJLIIOB.

Paznen 5. DneMeHThl OpraHM4ecKord XUMHUH

5.1. | DneMeHThl OpraHM4eCcKO XUMHH, IOJIUMEDBI, 4 - - - 4 X
OJIMTOMEPBI.
KonTposs 4 X X X X 4
Hroro 72 4 - | 4 |60 | 4

4. CTpyKTYpa M cojiep:KaHHe IUCUMILIMHBI, BKIIYAKIIee NPAKTHYECKYI0 TOAT0TOBKY

[IpakTuyeckas NOJArOTOBKAa IpH pealu3alud y4eOHbIX HPEIMETOB, KYpCOB, TUCLMILIMH
(Mozyneil) opraHu3yercsi MyTeM IPOBEJACHUS MPAKTUUYECKUX 3aHSITHH, MPAaKTUKYMOB, JIaOOpAaTOPHBIX
pabOT W MHBIX AaHAJOTMYHBIX BHJOB Y4YeOHOH JEATENBHOCTH, HNpPEIyCMAaTPUBAIOIIMX YdacTHe
o0yJaromuxcss B  BBIOJIHEHUH OTACIBHBIX DJIEMEHTOB paboOT, CBA3aHHBIX C Oymaymien
poeCCHOHATILHOMN 1A TEIbHOCTBIO.

[TpakTHyeckas MOJArOTOBKA MOYKET BKJIIOUATh B ce€0sl OT/ENbHbIE 3aHATUS JIEKLIMOHHOTO TUIIA,
KOTOpBIE TPEAYCMATPHBAIOT Iepenady y4deOHoH HHpOpManuu oO0ydaromumcs, HeOOXOIUMOHN s
[IOCTIeIYIOIEr0 BHIIOJIHEHUS Pa0OT, CBSI3aHHbIX ¢ Oyaymiel npodeccHOHAIbHON AeATEIbHOCTHIO.

4.1. Conep:xaHue TUCHUILIHHBI
BBeaenue
XuMus Kak 4yactb ecrecTBo3HaHus. [Ipeamer xumuu. BeniectBo. Buabl XMMHUYECKUX peakUid.
CBsA3b XUMHUHU C APYTMMHU HayKaMH. 3HaAY€HHE XUMHUU B (OPMUPOBAHUU MBILIUICHUS, B U3YUYEHUU
MPUPOBI ¥ PA3BUTUN TEXHUKHU. XUMUS U POOTIEMBI IKOJIOTHH.

OcCHOBBI CTpOEHHS BelleCTBA

DONEeKTPOHHOE CTPOCHUE aToMa M CHUCTeMaTHKa XHMHYECKHX 23JIeMeHTOB. KBaHTOBO-
MexaHuueckass moaenb aroma. [Ipunuun Ilaynu u npaBuno Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atoMmoB. Ilepuonnueckass cucrema J[.MI. MenzaeneeBa M H3MEHEHHE CBOMCTB DJEMEHTOB M HX
coequHeHUH. OKHCINTEIbHO-BOCCTAHOBUTEIBLHEIE CBOMCTBA JJIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE TUIIBI U XapaKTEPUCTUKU CBsI3HU. KoBaneHTHAs U MOHHAS CBSI3U. METO1 BAJICHTHBIX CBSI3EH.
I'ubpuamnzanus. IlonsTue o wMeTone MONEKYISIpHBIX opOutaneii. CTpoeHue U CBOICTBa
npocTenmux MoJiekyn. Tumbl B3aumojencTBust mMoliekyn. KomruiekcHbie coenuHenus. OCHOBHBIE
BU/JIbl B3aUMOIEHCTBUS MOJIEKYJ. CUJIbI MEXKMOJIEKYIAPHOTO B3auMoaecTBUsA. BonopoiHas cBA3b.
JloHOpHO-aKIeNnTOpHOE B3aUMOJAECHCTBUE MOJeKysl. KoMiuiekcHble coenuHeHus. KoMIuieKkcsl,
KOMILIEKCOOOpa3oBaTenu. JUTAHMABI, 3apsil MU KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOB. THIBI
KOMIUIEKCHBIX coenuHeHU. [ToHsATHE O TEeOpusIX KOMIUIEKCHBIX COCIMHEHHMI. XUMHS BEIIECTBa B
KOH/JICHCUPDOBAHHOM COCTOSIHUU. ATpEraTHO€ COCTOSIHUE BELIeCTBA. XHMMHUYECKOE CTpPOEHUE
TBepaoro Ttena. AmopdHOoe cocrosHue BemiecTBa. Kpucrtamiel. Kpucrammuyeckwe pemeTky.
XuMHYecKasi CBSI3b B TBEPABIX Tejax. MeTalnmnyeckas CBsI3b W METa/Ulbl. XUMHUYECKas CBS3b B
MOJYNPOBOJHUKAX M AUANIEKTpuKax. PeanmbHble kpucrtamwibl. lIpocroe BemectBo. M3omepus u
aJUIOTPOIHUS.

B3aumMoaelicTBuA BellecTB
DneMEeHThl XUMUYECKON TEPMOAMHAMHUKHU. DHepreTuueckrue dPQPEeKThl XUMUUYECKUX PEaKIIHA.
BuyTtpennsis sHeprusi u SHTambOUsA. TepMoxumus. TepMOXHMMHUYECKHE 3aKOHbI M ypaBHEHHS.
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OHTanbusi 00pa30BaHUs XUMHUYECKHUX coenuHeHHH. CTaHAapTHOE COCTOSHUE. ODHTPOMHUS M €€
W3MEHEHHE TP XUMHUYECKUX Tporieccax. JHeprus ['m66ca u sneprust ['enbMromibiia U uX U3MEHEHUS
IIPpY XUMHUYECKHUX IIpolLeccax. YCIOBHS CaMOMNPOU3BOJIBHOTO MPOTEKAHHMS XMMHYECKUX PpPEaKIUM.
YcnoBus XuMudeckoro paBHoBecus. OOpaTUMbIe U HEOOpATUMBIC PEAKIIUU. XUMUYECCKHIA TTOTESHIHAIL.
AKTHBHOCTb ¥ KO3()PHUIIMEHT aKTUBHOCTH.

Xumuueckoe u (pa3zoBoe paBHOBecHs. 3aKOH NeiicTBUS Macc. KOHCTaHTa paBHOBECHS M €€ CBS3b C
tepmoguHamuueckumu  QyHkuusmu.  [lpunnun  Jle-lllarense. Xwumuueckoe paBHOBecHE B
rereporeHHsix cucremax. @azoBoe paBHoBecue. I[IpaBuno ¢a3. PacnpeneneHue BemecTB B
rereporeHHbIx cucremax. [loBepxHocTHble sBieHuA. CopOuus. ACOpOIMOHHOE paBHOBECHE.
['eTeporennbie quCIEpCHBIE CUCTEMBI.

Xumnueckass KUHETHKa. CKOpPOCTh TOMOTE€HHBIX XHMHUYECKMX peakuuii. OCHOBHOE XHUMHYECKOE
ypaBHEHUE. 3aBUCHUMOCTb CKOPOCTH XMUMHUYECKHUX PEAKIM OT TeMIlepaTypbl. DHEprusi aKTUBAIUU.
I'omorennsiii karanu3. Llenuble peakunu. Pu3nyuecKue METOJbl YCKOPEHHUS XMMHUYECKHX DPEAKLUU.
Konebarenbuble peakuiuyu. CKOpOCTh Fe€TEPOreHHbIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

PacTBOpbI.

Omnpenenenne U kiaccu(uKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIMUTOB U DJICKTPOIHUTOB.
BoaHbie pacTBOpBI  3JEKTPOJIMTOB. ACCOLMHMPOBAHHBIE M HEACCOLMHMPOBAHHBIC DJIEKTPOJIUTHI.
CBoiicTBa PAacTBOPOB ACCOIMHPOBAHHBIX AIIEKTPOIUTOB. AKTHUBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTEII. DIIEKTPOIUTHYECKAsT JUCCOIMAIMSA BOAbl. BomoponHbiii mokasarens cpenbl. oHHBIE
peakuuu B pacTtBopax. Jluccouuanus KOMIUIEKCHBIX CO€IMHEHUH. Teopus KHUCIOT U OCHOBAHUM.
KoOHCTaHTBI KHCIIOTHOCTH ¥ OCHOBHOCTH.

Komnnounansie cucremsl. JlucnepcHOCTs U AucnepcHble cucTeMbl. Kiaccuukanus KOTOuIHbIX
cucTeM. 30JId U Tenu. Munensl 1 ux crpoerue. [lonyyeHne KoTouIHbIX pacTBOPOB. Y CTOWYMBOCTD
KOJUIOUJIHBIX CHUCTEM, ONTHYECKUE M 3JEKTPUUYECKHUE CBOMCTBA. MeTO/bl MOJYUYEHHUS] U pa3pyLICHUS
KOJUIOUHBIX cucteM. Koon bl B IpupoaHbIX cucTeMax. PacTBOpbI moauMepoB.

JIEKTPOXMMHUYECKHe MPOLEeCChI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue u KJaccupuKanus
3JEKTPOXMMHUUYECKUX TpoueccoB. 3akoHbl @Dapaned. TepMoanmHamMuka 3JIEKTPOJHBIX MPOLECCOB.
[TonsitTue 00 »HneKTpoAHBIX NoTeHUuanax. [anpBaHuuyeckue sneMeHTH. OJIC U ee u3MepeHue.
CranmapTHbII BOAOPOAHBIM 3JEKTPOA M BOAOPOJHAs IIKala NMOTEHIMaNoB. YpaBHeHHMe Hephcra.
[loTeHnmanel METAUIMYECKHX, Ta30BbIX M  OKHMCIHUTEIbHO-BOCCTAHOBUTENBHBIX  AJIEKTPOJIOB.
HoHcenekTUBHBIE AIEKTPOABI W ceHCOopbl. MemOpanbl W MeMOpaHHBIH mMoTeHnMan. KunHeruka
ANEKTPOAHBIX TPOILECCOB. DIEKTPOXUMHUYECKAs] M KOHIEHTPALMOHHAs MOJspU3alus. DJIEKTPOIH3.
[TocnenoBaTenbHOCTh ANEKTPOJHBIX MPOUECCOB. BBIXOJ MO TOKY. DJIEKTPOIU3 C HEPACTBOPUMBIMHU U
pPacTBOPUMBIMHU aHOAAMHU.

Koppo3us u 3ammra MetamioB U cruiaBoB. OCHOBHBIE BUIbI KOPPO3HH. XUMUYECKass KOPPO3HUS.
DnekTpoxuMuieckas koppo3us. Kopposus non aerictBueM OMyKJAIOMIUX TOKOB. METObI 3alIUTHI OT
KOPPO3HHM: JIETUPOBAHUE, DJIEKTPOXMMHUUYECKAs 3alUTa, 3allUTHBIE IMOKPHITUA. VI3MEHEHUE CBOMCTB
KOPpPO3HOHHOM cpeibl. MTHruOuTOpHl KOPPO3HUH.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHUMHUYECKHE HMCTOYHHUKU TOKA. DIJIEKTPOXUMHUYECKHE
SHEPrOyCTaHOBKH. OJIEKTPOXMMHUYECKHE IpeoOpa3oBaTeny, KOHJEHCATOPBl. OJIEKTPOXUMHUYECKas
00paboTKa METaIOB. DIEKTPOXUMHUECKHUE TOKPHITHSI.

PeaknuoHHasi CmocOOHOCTh BellleCTB. XMMH4YECKHE CBOMCTBA METAJLIOB.
BemecTBo 1 ero urctora. AHATUTHUYECKUA CUTHAT U €r0 BUABI. XUMHUYECKas UICHTU(DUKAIINS.
KucnotHo-ocHOBHOE W OKHMCIUTEIbHO-BOCCTAHOBHUTEIIBHOE TUTpOBaHUE. ['paBUMETpUUYECKHM U
KOJIOPUMETPUUYECKHUM aHAIN3. DIEKTPOXUMUYECKHE METObI aHATIN3A.



JJIeMeHTbI OPraHu4YecKoOl XMMHUM.
Opranuyeckue NOJIMMEPHbIE MaTepHalibl. MeToAbl IMOJIydYeHUs IOJIMMEPOB, MOIMMEpPU3ALUS,
nonmkoHaeHcanus. CTpoeHue 1 cBoKcTBa oauMepoB. [IpruMenenne noammepos.

4.2. Cogepxanue JeKI Ul

Ounas popma oOyueHust

Kou-
Kpatkoe conepxanue neKuui BO
4acoB

n/n

IIpakTnueckas
IIOJArOTOBKA

+

1 | Beenenue. OcHOBHbIEC MOHATHS W 3aKOHBI xumuM Ilpeamer xumuu. 3HadeHue 1
XHMHH B HAYYHO-TEXHUYECKOM mporpecce OCHOBHBIC ITOHATHUS U 3aKOHBI XUMUH.
Xumus U nepuogudeckas cucrema semeHToB. CtpoeHue aromoB CoBpeMEHHbBIE
MPEJICTABJIICHUSI O CTPOCHHUM aTOMOB JJIEMEHTA, OCHOBAaHHBIE Ha HEKOTOPBIX
MOJIOKEHUSAX KBAHTOBOM MEXAaHMKH: JIBOMCTBEHHAs KOPITYCKYJISIPHO-BOJIHOBAS
MpUpoAa JIEKTPOHA, IPUHILIUI HEONPEICTICHHOCTH, KBaHTOBbIC yucia. [[puHiun
[Maymu. IlpaBmia W TOPAIOK 3allOJHEHHS AaTOMHBIX OpOUTalei, MpaBHIIO
KneukoBckoro, Xynaa, 3amper Ilaynu  MHOrO3JIEKTPOHHBIX  aTOMOB.
B3auMocCBsI3b  pacronoKeHusi JJIEKTPOHOB B aTOMax C HUX XUMHUYECKUMHU
CBOMCTBaMH.

2 | Ileppoguueckuii 3aKOH B CBETE CTPOCHHS aTOMOB, IMEPHOAWYECKas CHCTEMa 2 +
35eMeHTOB. HekoTophle XapakTepUCTUKHM aTOMOB 3JIEMEHTOB: PaJNyChl aTOMOB U
MOHOB,  DSHEpPrus  HMOHHU3ALMH,  DOHEpPrus  CpoJACTBAa K  JJIEKTPOHY
3JIEKTPOOTPHULIATEIBHOCT. XUMHUecKas cBsi3b HopmanbHoe U BO30YXKIEHHOE
coctositHue aroMoB. OCHOBHBIE THUIIBI M XapaKTEPUCTHUKU XMMHUYECKOH CBS3U:
METO/l BAJICHTHBIX CBSI3€H, OHATHE O METOJE MOJIEKYIApHBIX opouTaneit. CBs3b
KOBaJI€HTHAs, JOHOPHO-AaKIENTOPHAs, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs.
3aBHCHUMOCTb CBOMCTB BEILIECTB OT THIIA XUMUYECKOU CBS3H.

3 | Xumuyeckass ~ TepMOJIMHAMHKA. OcHoBHbIE HNOHATUS U 3aKOHBI. 2 +
TepMonuHaMuueckass cucTeMa. BHYTpeHHsSSI DSHeprus TEpMOJAMHAMUYECKOU
cucrteMbl. TeruoBoir 3¢dexkr peakuuu. I[lepBoe Hayai0 TEPMOJAMHAMHUKH.
Onranenus. Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca. Bropoe Hagaino
tepmoauHamuku. CrannaptHass SHTponus. DakTopbl (SHTPONUNHBIA U
DHTAJIBIIUNHBINA),  ONPENENAIOIINE  BO3MOXKHOCTH  WJIH  HEBO3MOYKHOCTH
CaMOIIPOM3BOJIBHOTO  NpOTeKaHusi mpoueccoB. M3o00apHo-U30TepMUYECKUil
noreHuuan. HampaBiaeHHOCTP XMMHMUYECKHX IPOLECCOB. DHeprus l'enpmronsia
(M30XOpHO-U30TEPMHUUYECKUN TOTEHIIUA).

4 | Xumuueckas KWHETHKA. XUMHUECKOe paBHOBecHe [ OMOreHHbIe U reTepOoreHHbIe 1 +
xummuueckue rnpoueccbl. CKOpoCcTh U ME€XaHU3M peakiunu. PakTophl, BIUSIOLINE
Ha CKOpPOCTb XMMHUYECKHMX pEaKIHil. 3aKOH JEHCTBYIOIIMX Macc, KOHCTaHTa
CKOPOCTH, KMUHETHUECKHE YpaBHEHHUS, MOPAJOK peaKklMHU. DHEeprusi aKTUBAIUH,
npaBuwio Baut-T'opda, ypaBuenume Appenmyca. Karamms. Cwmerienue
xuMuueckoro pasHoBecus. [Ipuanun Jle-Illarense.




5 | Hucnepcubie cucrembl. PactBopsl Kiaccudukanus IHUCHIEPCHBIX CHCTEM.
['pyOonucnepcHble CUCTEMBI, HUX CBONCTBA W HCIIOJIB30BAHHE B CEIHCKOM
xo3siicTBe. KosutonaHele pacTBOpbl, OCOOEHHOCTH CTPOEHHUS, CBOMCTBA.
PacTBopbl, kak roMoreHHble cuUcCTeMbl. CrocoObl BBIPAKEHUS KOHILIEHTPALUU
pactBopoB. Teopuss pa30aBICHHBIX pPACTBOPOB, HEIIEKTPOIUTOB. (OcMoc.
Ocmotuueckoe naBneHue. JlaBneHue HacbllleHHOro Imapa. Temmeparypa
KHUIICHUS W 3aMep3aHus (KpHUCTaIM3amus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns na5is  HE’NEKTPOIUTOB U AJIEKTPOJIUTOB, HCIIOJIB30BAHUE UX JUIA
W3TOTOBJICHUS OXJIQXJIAIOIMIMX U aHTUOOJIEICHUTEIBHBIX CMA30K U >KHIKOCTEH.
AnTudpussl. CuinbHble W cila0ble  AJIEKTpONUTHL. KOHCTaHTa U CTETICHb
nuccoranuu. M3otonnuecknii koddduiment. 3akoH pazdasieHuss OcCTBaibaa.
HNonHoe mnpousBenenue Boabl. Bomoponsslid mnokasarens. ['mapomns3. Ero
3HaYCHHE npu UCIOJIb30BaHUU ynoOpenuit u SKCIUTyaTallH
CEJIbCKOXO03MCTBEHHON TEXHHUKH.

6 3JI€KTpOXI/IMI/I‘-IeCKI/IC cucteMbl. OKHCIUTEIBHO-BOCCTAHOBHUTEILHBIC
MpoucecCChl: OIPCACICHHUC, TCPMOJHMHAMHUKA, HAIIPAaBJICHHOCTb, BO3MOKXHOCTb
IMPOTCKAHUA B 3aJJaHHOM HaIIPaBJICHUU. SHGKTpOILHBIf/'I MOTCHIMAJI Ha I'paHUIC
T eTeporeHHoﬁ CUCTCMbI MCTAJJI-OJICKTPOJIUT. CTaHI[apTHBIﬁ BHGKTpOI[HHﬁ
NnoreHuualu, psaa HaIIpsKCHHUd MCTAJUIOB, €ro 3HA4YCHHUC. I'anpBannueckue
JJICMCHTHI. HpI/IHI_II/IH pa6OTLI. XUMHYECKHE MCTOYHMKHU TOKA. ((CYXI/IG))
9JICMCHTLI, aKKYMYJIATOPBI, TOINIMBHBIC 3JICMCHTEI.

7 Koppo3uss MertayioB. 3ammra OT KOppo3uu. XUMHUYECKas H
AIIEKTpOXUMHUYECKasi Koppo3us. [IpuuMHBI M MeXaHM3M 3JIEKTPOXHUMHUYECKOM
Koppo3uu. Yuiep0d, npuuuHsiemblii koppos3uei. Koppos3us ¢ kucioponHoi u
BOJIOPOJHON Jenosipu3anuei. MeToabl 3auThl OT KOPpOo3uH. JIakokpacoyHble
U METaJIMYECKUE TOKPBITHS, NPOTEKTOpHAs 3allluTa, 3JIEKTPO3alIMTA.
WHrHOUTOpHI KOPPO3HUH.

8 ONEeKTpOau3 PpaciulaBOB U BOAHBIX PAacTBOPOB  AJIEKTPOJIUTOB.
[TocnenoBarenbHOCT pa3psAa 4YacTHIl Ha JJIEKTPOJaX IpU DJIEKTPOJIU3E B
3aBUCHUMOCTH OT BEJIMYMHBI AJIEKTPOJHOTO mnoTeHnuana. llomspusanua mpu
anekrpoause. [lepenanpskenue.

9 OnemMeHTbl opraHudeckod xumuu. [lonmuMepsl M OJUTOMEDSI.
ITonmumepHsle Marepuanbsl. MeTOAbl NMOJYyYEHHs], OTIACIbHBIE MPEICTABUTEIIN:
IUIACTMACCHI, BOJIOKHA, Kay4yKH. 3aBUCUMOCTb CBOMCTB OT/EJIBHBIX MaTepUalioB
OT CTPYKTYpbl MakpoMOJeKys. Vcrmonp30BaHME NOJMMEpPHBIX MAaTEpHUaJoB B
MAaIIMHOCTPOSHUH TPH 3KCIUTyaTallud U peMoHTe oOopynoBaHus. I'epmeruku,
KOMITAYH/bl, KJIEH, JJIEKTPOU30JALIHOHHBIE MATEPHAIIBI.

Hrtoro

16

15%
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3aounas popma o0OyueHust

Kpatkoe conepxanue neKuuii

Kom-
BO
4acoB

IIpakTnueckas
IIOArOTOBKA

Beenennie. OCHOBHBIE TMOHATHS U 3aKOHBI XxuMuM [IpenMer xumuu. 3HadYeHUE
XMMHUHU B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbBIC MOHATUSA U 3aKOHBI XUMUHU.
XuMud ¥ niepuojueckas cucteMa 3yemMeHToB. Ctpoenrne atomoB COBpEMEHHbBIE
MPEACTABICHUSI O CTPOCHUM aTOMOB 3JIEMEHTa, OCHOBAHHBIE HA HEKOTOPBIX
MOJIOKEHUAX KBAHTOBOM MEXAHUKHU: JBOMCTBEHHAs KOPITYCKYJISIPHO-BOJIHOBAs
MpUPOJIA PIEKTPOHA, TPUHITUI HEOMIPEACIEHHOCTH, KBAaHTOBbIE yncia. [I[puHimn
[Taymu. IlpaBuna u MOPSAAOK 3alOJIHEHHWS AaTOMHBIX OpOWTaned, NpaBHIIO
KieukoBckoro, Xynma, 3amper Ilayam  MHOIO2JEKTPOHHBIX — aTOMOB.
B3auMocCBsA3b pacmoyIOKEHHST SJEKTPOHOB B aTOMax C HX XHUMHYECKUMH
CBOMCTBaMH.

[lepuonuueckuii 3aKOH B CBETE€ CTPOEHUSI aTOMOB, IEPHUOJIUYECKas CHUCTEMa
aeMeHTOB. HeKkoTopble XapaKTepUCTUKU aTOMOB 3JIEMEHTOB: PaIUyChl aTOMOB U
HOHOB, SHEpPrus  HMOHM3ALNH, SHEPrusi  CpPOJACTBA K  BJEKTPOHY
AIIEKTPOOTPHIIATEIIEHOCTE. XUMHUYecKas cBsi3b HopmanpHOe M BO30YKICHHOE
cocTtosiHue aToMOB. OCHOBHBIE THUIIBI U XAPAKTEPUCTUKHA XHMHYECKOW CBSI3H:
METO/ BaJICHTHBIX CBS3€H, MOHATHE O METOJIE MOJICKYJISIpHBIX opOuTasneil. CBs3b
KOBAJICHTHAsI, JIOHOPHO-AaKIIENTOpHAs, MOHHAsA, METAJIMYecKas, BOJIOPOJHAs.
3aBHCHMOCTE CBOMCTB BEIIECTB OT THIIA XUMUYECKOM CBS3H.

+

XuMuyeckass — TEpMOJMHAMUKA. OcHOBHBIE ~ TIOHATHA U 3aKOHBIL.
TepmonnHamuueckas cucrema. BHYTpeHHsAs SHeprus TEepMOAMHAMUYECKON
cucrembl. TemnoBoil 3¢ddexr peaknuu. IlepBoe Hayamo TepMOAWHAMHKHU.
Onransnus. Tepmoxumuueckue ypaBHeHHs. 3akoH ['ecca. Btopoe Hauano
tepMmonuHamMukH. CraHgaptHass oSHTponus. @DakTopbl (SHTPONMUHBIA U
SHTAJBIIUNHBIN),  ONpPENENAIoIIe  BO3MOXKHOCTh  WJIM  HEBO3MOXHOCTh
CaMONPOM3BOJIBHOIO  MPOTEKaHUs MpoleccoB. 3006apHO-U30TepMHUUYECKHI
noteHuuan. HampaBieHHOCTh XMMHUYECKUX MpoleccoB. DHeprus ['enpMromnbia
(M30XOPHO-U30TEPMUUECKUI TOTEHIHAN). XUMUYEeCKass KUHETHKA. XHUMHUYECKOe
paBHOBecHe ['OMOreHHbIE U reTepOoreHHble XuMuieckue npoueccbl. CKOpocTh U
MEXaHMU3M peakiuuu. DaKTopsl, BIMAIOIINE Ha CKOPOCTh XUMUYECKUX PEAKIIHM.
3aKOH JIEHCTBYIOIIMX MAacc, KOHCTAHTa CKOPOCTH, KHMHETUYECKHE YypaBHEHUS,
HOPSIOK peakuuu. DHeprus axTtuBanuu, npasuio Bant-I'odpda, ypaBHeHue
Appennyca. Karanuz. Cwmemenne xumudeckoro paBHoBecus. [lpunnun Jle-
[ITarense.

11




Hucnepcubie cuctembl. PactBopbl Kriaccudukamuss AMCIIEPCHBIX CHCTEM.
['pyOonucriepcHble CHUCTEMBI, WX CBOICTBA M HCIOJB30BAHHE B CEIHCKOM
xo3siictBe. KomtonnHele pacTBOpbl, OCOOEHHOCTH CTPOEHMSI, CBOMCTBA.
PactBopbl, kak roMoreHHble cucTeMmbl. CrocoObl BbIpaXXEHHS KOHLEHTpPaLUu
pactBopoB. Teopust pa30aBICHHBIX pPAacTBOPOB, HEIMEKTPONHUTOB. (OcMoc.
Ocmotuueckoe naBneHue. JlaBneHwe HachllleHHOTo mapa. Temmepatypa
KHUIICHUS U 3aMep3aHus (KpUCTaJLTU3alus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns pans  HEdNEKTPOIUTOB U DIIEKTPOJIMTOB, HCIOJIB30BaHUE HX IS
W3TOTOBJICHHS OXJIXKIAIOMUX U aHTHOOJICEHUTEIFHBIX CMAa30K M JKUIKOCTEH.
AnTudpussl. CunbHbie W cilabble 2JIeKTpoNUThL. KOHCTaHTa W CTENeHb
nuccoranuu. M3otonnuecknii koadduiment. 3akoH pazdasienus OcTBasibaa.
HNonHoe mnpousBeneHue BoAbl. Bomopoxsbsli mnokasarens. ['mapomus. Ero
3HaYCHHE npu WCIOJIb30BAHUN ynoopenuit u JKCIUTyaTaluu
CEJIbCKOXO03MCTBEHHON TEXHHUKH.

3JI€KTpOXI/IMI/I‘-IeCKI/IC cucteMbl. OKHCIHTEIBLHO-BOCCTAHOBUTEIIHLHBIE
IpPOLIECChl: ONpeAeTeHne, TEePMOAMHAMHUKA, HAIpPaBICHHOCTb, BO3MOXHOCTb
IMPOTCKAHUA B 3aJaHHOM HaIllpaBJICHUU. 3JI€KTpOI[HI)II71 IMOTCHIMAJI HAa T'paHHUIIC
TETEPOr€HHOM CUCTEMBI METAIUI-IIEKTPONUT. CTaHAApTHBIA  3JIEKTPOJHBIN
NnoreHuuala, psada HaIIpsKEeHUd MCETalJIOB, €ro 3HA4YCHHC. T"anpBanmdeckue
sneMeHThl. [lpuHnmn pabGoTbl. XHMMHYECKHE HCTOYHHMKM ToKa. «Cyxue»
9JICMCHTLI, aKKYMYJIATOPBI, TOILIMBHBIC 3JICMCHTHI.

Koppo3us MerajioB. 3ammra OT KOppo3uM. XHMHYECKas U
QJICKTPOXUMHYECCKAd KOPPO3us. HpI/I‘-H/IHI)I U MEXaHU3M BHGKTpOXHMquCKOI;'I
Koppo3uu. Yuiepd, mpuuuHsemblii kopposuei. Kopposus ¢ kucinoponHoit u
BOJOPOJHOU Jenoisipu3anueii. MeToabl 3alMThl OT KOppo3uu. JIakokpacodHbIe
U METAUIMYECKUE IOKPBITHS, MPOTEKTOpHAs 3allUTa, 3JIEKTPO3alluTa.
WMHruburopsl KOppo3uU. ODIJEKTPOJIM3 pacljaBOB M  BOAHBIX PAaCTBOPOB
anekTponuToB. IlocienoBaTenbHOCTh pa3psla YacTHIl Ha JJIEKTPOJax IpH
JIEKTPOJIN3E€ B 3aBUCUMOCTH OT BEJIWYMHBI DJJIEKTPOJHOrO TMOTEHIHMAJA.
[MTonsipuzanus npu snexrponuse. [lepenanpsxenne

Hroro

15%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

Ha60paT0pHHe 3aHATHUA HC MIPEAYCMOTPCHBI y‘{e6HBIM IJIaHOM

4.4. Conep:xaHne NPAKTHYECKUX 3aHATHI

Ounasi popma 00yueHus

HanmeHoBaHME MPaKTUYECKUX 3aHATHN

Koi-

qacoB

IpakTuyeckas

MOATOTOBKA

Knaccer HCOPTaHNYCCKUX COCIUHEHUI

-+

OnpeﬂeneHHe OKBHUBAJICHTA METaJjia.

CTpOCHI/IC aToMa U TNCpHUOAHUYCCKAasl CUCTEMa JJICMCHTOB. XuMu4decKas
CBA3b.

Xumuyeckas TepMoaMHaMuKa. Pemenue 3anau

XyUMU4YecKass KHHETHKA. X UMHYECKOe paBHOBECUC

o gk~ W INE

Konnentpanus pactBopoB. [Ipurotosnenue 3iaekTponurta Aias KUCIOTHOTO
AKKyMYJIsSITOpa

N (NN N NN
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7 DNeMEeHThl KaueCTBEHHOTO W KOJMYECTBEHHOro aHamm3za. OmnpenerneHue 5 +
’)KECTKOCTH BOJIBI.
8 PacTBOpBI AMEKTPOIUTOB U HEINEKTPONHUTOB. Perenne 3agad. Pacyers mo 5 +
" | IPUTOTOBJICHUIO DJICKTPOIUTOB M AHTH(PHU3OB.
9. | I'maponus ynobpenuit 2 +
10. OKHCIIMTEIbHO-BOCCTAHOBUTEIIHBHBIC PEAKIIUH. 2 +
11. | I'apBaHUYECKHE IECMEHTHI. 2 +
12. | DnexTposn3 BOJHBIX PACTBOPOB COJICH. 2 +
13. | Koppo3us metayioB. 3anmra OT KOPPO3HUH. 2 +
14 | PemeHue 3a1a4 10 3JIEKTPOXUMUYECKUM CUCTEMaM 2 +
15 | XuMuyeckue CBOMCTBA METAIIOB 2 +
16 [Tomumepsl u  omuromepsl. CocTaBieHUE peaKIUi IMOJUMEPHU3aAUA | 5 +
MOJIMKOHICHCAIUN
Hroro 32 20%
3aounas ¢opma o0yueHusn
S =
Ne } Koi- g 5
wn HanMeHoBaHME MPAaKTUYECKUX 3aHATHIA BO = E{
4acoB é e
1 CtpoeHre aToMa U TIEPUOINYECKasi CUCTEMa JIEMEHTOB. XUMHUYECKas CBS3h. 1 +
" | XuMu4ecKass KHHETHKA. XUMHUYECKOe PAaBHOBECHE
5 Konnenrpanust pactBopoB. [IpUTOTOBIICHUE 3JICKTPOIHMTA JJISI KUCIOTHOTO 1 +
" | akkymynaTopa. ['agpBaHUYECKHE SJIEMEHTHI.

3 | DIeKTpoIn3 BOJTHBIX PACTBOPOB COJICH. 1 +
4 | Koppo3ust MmeTayuioB. 3aiuTa OT KOPPO3HH. 1 +
Hroro 4 25%

4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4aK0IIMXCS
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00yYarOIINXCs
KomngectBo yacos
Bunel camoctosiTenbHON paboThl 00yYaromuxcs ITo ounoit ITo 3a04HOM
dbopme bopme
00y4eHHs 00yUyeHHs

IToAroToBKa K MPaKTUYECKUM 3aHITHSIM 16 12
[TonroroBka k 1a00PATOPHBIM 3aHATHUSAM U K 3aIIUTE - -
71a00paTOPHBIX PaboOT
BeimoHeHe KOHTPOJILHON pabOTHI - 28
CaMoCTOsITETbHOE N3YYEHHUE OTJEIBHBIX TEM U BOIPOCOB 8 20
[TonroroBka K MPOMEKYTOYHON aTTeCTaIlUN - -
Hroro 24 60
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4.5.2. ComepxaHue CaMOCTOSITEIIbHONW pabOThI 00yUYarOIUXCs

Kon-Bo
Ne 4acoB
i HanmeHnoBanue TeM 1 BOIIPOCOB ro— P pe—
(bopma bopma
00yueHus 00yueHHs
1 OCHOBHBIE 3aKOHBI XUMHUH: COXPAHCHUSI MAaTEPUU U SHEPTUHU, TIOCTOSHCTBA 2 2
COCTaBa, KPaTHBIX OTHOUICHHH, ABOTapo.
2 BreimonHeHne  yHpaXHEHWH 10 COCTABJICHUIO JIIEKTPOHHBIX (HOPMYIT 2 6
AJIEMEHTOB.
3 [lepuonuueckuii 3akon J[.MI. MeHneneeBa, nepuoguyeckas CcucTeMa 2 6
3JIEMEHTOB.
4 Pemenne pacyeTHBIX 3aJad4 Ha OMNpEAENICHUE HHTAIBINU, SHTPOIUH, 4 8
sHepruu I'u60ca.
5 Pemenne 3amau Ha ompeneieHHEe CKOPOCTH XMMHMUYECKHUX peaklUuid B 2 6
3aBUCHMOCTH OT KOHIICHTpAIlMM W TeMIlepartypbl. PaBHOBecue. BrwusHue
JTaBJICHUS, KOHIIEHTPAIlMU ¥ TEeMIIEPaTyphl Ha CMEIIEHUE XUM. pAaBHOBECHSI.
6 CrocoObl  BeIpaKE€HUS KOHIEHTpAIMd pacTBOpPOB (MaccoBas 10, 4 8
MOJIIpHOCTH). Penienue 3agay Ha pacyeT KOHIEHTpAlui pacTBOPOB.
7 CocrapiieHre CXeM TrajlbBAHMYECKOro 3yieMenTa, pacuer J.J].C. 4 10
8 N3yuenne xumMuyeckux CBOMCTB MeTaIoB. COCTaBICHHE XHUMHYECKUX 2 10
YpaBHEHUH.
9 CocraBneHue  peakluii  MOJUMEpU3AIMKM W TOJMKOHJICHCAINH. 2 4
Vcnonb30BaHre NOJUMEPHBIX MaTepuanoB B TexHUKe. COCTaB JaKOB.
HTtoro 24 60

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CAaMOCTOATEILHOH padoThl 00y4aroIuXxcs 1o
AUCHHUILINHE

VYyebHo-MeToanueckue pazpaborku umerorcs B Hayunoii  6ubnumoreke dI'BOY BO IOxHo-
VYpansckuii ['AY:

1. T'maponu3z comeit [DneKTpoHHBIA pecypc]| : Meroa. Yka3. s camocToATEeNbHON pabOThI
CTYI€HTOB [04HOH M 3a04HOI hopMbl 0Oyuenus HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel mUTaHHs U3 PACTUTEIBHOTO CBIPBS,
23.03.03 DOkcrmuryarauus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CIEHHUATBbHOCTH
23.05.01 Hazemuble TpancmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YensaOunck: FOxHo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C nmpun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeopraHM4eckux COeAUHEHUM [DIeKTpOHHBIM pecypc| : wmeron. Ykas. g
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB [0YHOW W 3a04HOUW (opmbl 00ydeHUs: HampaBieHud 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOrO  Chipbs, 23.03.03 DOkcrutyaramuss TpaHCIHOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
Ypansckuii ['AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKabHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DNeKTponau3 BOJHBIX PACTBOPOB cojiell [DneKkTpoHHBIA pecypc| : meroa. Ykas. s
CaMOCTOSITENTLHOW pabOThl CTYIEHTOB [OYHOW U 3a0uHOM (opmbl 00ydenus HampasieHuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
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pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit 'AY, MucTtuTyTr arpounkenepun .— YensOunck: HOxHO-
VYpansckuii AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmuorp.: ¢. 20 .— 0,2 MB .— ocrym u3
JokanbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEakIMu [DJIEKTPOHHBIN pecypc]| : meroa. Yka3z. [ns
CaMOCTOSITENIbHOW paboOThl [/t OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOYy4YEeHHs HampaBICHUIH
35.03.06 Arpounxenepusi, 13.03.02 DnexTposHepretuka u siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, cnernuaibHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. bartoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunerrnka [DneKTpoHHBIN pecypc]| : meTon. Yka3z. s camocTosTenbHOM
paboThl CTYIEHTOB [0YHOM W 3a0uHOU (dopMbl 00yueHus HampasieHuil 35.03.06 ArpouHkeHepus,
13.03.02 DnexrposnepreTuka U snexkrporexHuka, 19.03.02 IIpoaykTbl nmuTaHUS W3 PACTUTEIBHOIO
celpbs, 23.03.03 DOkcruyarauuss TpPaHCHOPTHO-TEXHOJIOTMYECKMX MAIIMH U KOMIUIEKCOB,
cnermanbHocTH  23.05.01 Hasemuble TpaHCIOPTHO-TeXHOJIOTHYeCKHEe cpeactBa]l / coct. E. K.
barosckas ; KOxno-Ypanbckuit 'AY, Unctutyt arpounxenepun .— YensOunck: KOxxHo-Ypanbckuii
Ay, 2019 — 12 c. : Tabn. — bubmmorp.: ¢. 12 .— 0,2 MB .— JlocTyn H3 JOKAJILHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®OH/ OLIEHOYHBIX CPEICTB /IS MPOBeIeHH s
NPOMEKYTOUYHOM aTTecTAMU 00y4aIOIIUXCS M0 JUCHUIITHHE

Jlis1 ycTaHOBIIEHUsSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiMm OI'OC
BO pazpaboTtan (QoOHJ OLIEHOYHBIX CPEJICTB I TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U IMPOBEIEHUS
IIPOMEKYTOUHOW arTecTauuu oOyyaromuxcs Mo JucuuiuiiHe. @OHA  OLEHOYHBIX CpEACTB
npeacrasieH B lIpriioxenun.

7. OcHOBHASI M JONOJTHUTEJIbHAS y4eOHAasl IMTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
AUACHHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas IuTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU MH(OpMaImoHHO-00pa3oBateabHOM cpeae DT'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHAA:

1. Axmeros, H. C. O6mas u neopranndeckas xumust / H. C. Axmeros. - 13-e u3n., crep. -
Cankr-IlerepOypr : Jlanp, 2023. - 744 c. - ISBN 978-5-507-45394-8. - TekcT : 31€KTpOHHBI //
Jlans : anexTpoHHO-OMOMHOTeuHas cuctema. - URL: https://e.lanbook.com/book/267359

2. O6mas xumus. Teopust u 3agauun / H. B. Koposun, H. B. Kynemos, O. H. 'onuapyxk [u
np.]; moxn penakuueit H. B. Koposuna u H. B. Kynemona. - 7-e u3a., crep. - Cankr-IlerepOypr:
Jlanp, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Tekcrt: amekTpoHHBIN // JIaHB: 3IEKTPOHHO-
oubmmoteunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Munaesckas, JI. B. O6mas xumusa. o HHKEHEPHO-TEXHUYECKUX HaAIpaBIICHUN
MOJTrOTOBKU U clielualibHoCTel @ yuebHoe mocodue / JI. B. Munaesckas, H. A. llleronuxuna. -
Cankr-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - Tekct: 31eKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeuHast cucrema. - URL: https://e.lanbook.com/book/126907

JlomosiHATEIbHAS
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1. bopsoma, JI. JI. OcHoBbl oOmei xumuu: ydeObHoe mocooue / JI. JI. bop3sosa,
H. 1O. YepnukoBa, B. B. fkymeB. — Cankr-IlerepOypr: Jlanp, 2022. — 480 c. — ISBN
078-5-8114-1608-0. — Tekct: oamekTpoHHbli // JlaHb: BJIEKTPOHHO-OMOIMOTEYHAS
cHuCTEMa. — URL: https://e.lanbook.com/book/211691.

2. Eropo, B. B. OOmas xumus: yueOHuk i By3oB / B. B. EropoB. — 2-¢
usn., crep. — Cankr-Ilerepoypr: Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. —
Texcr: oamektpoHnbld //  Jlawb:  25ekTpoHHO-OMOMMoTeunas cucrtema. —  URL:
https://e.lanbook.com/book/153684

8. Pecypchbl uHGOPMALTMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH « AHTEpHET», HEOOX0AMMBbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO AOCTYyIa K y4eOHO-MeTOIMYeCKuM paspaboTkam https://roypray.pd
2. OBC «JIauw» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus sl 00yYaIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VYueOHo-MeTouuecKre pa3padoTku uMeroTes B Haydunoit  Oubnmoreke u ANEKTPOHHON
nHpopManoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

VYyebHo-Meroanueckue pazpadbotku umerorcs B Hayunoit  6ubnumoreke ®I'BOY BO OxHo-
VYpansckuii 'AY:

1. 'maponu3z conet [DnexkTpoHHBIA pecypc| : Meroa. Yka3. s camocTosTeNbHONM pabOThI
CTYIEHTOB [04HOH U 3a04HOI hopMbl 0OyueHus HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel mUTaHHs U3 PACTUTEIBHOTO CBIPBS,
23.03.03 DOkcruryaranuus TPaHCHOPTHO-TEXHOJIOTMYECKMX MAIMH U KOMIUIEKCOB, CHEUHAIbHOCTU
23.05.01 Hazemuble TpancmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YensaOunck: FOxHo-Ypansckuit [AY, 2019 .— 18 c.
: Tabn. — C npun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOPraHMYECKUX COEIMHEHMH [DJIEeKTpPOHHBIM pecypc| : METOA. yKa3. Uit
CaMOCTOATENIHON paboOThl CTYJIEHTOB [0OYHOM W 3a04HOM (opMbl oOyueHus HampasiaeHui 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u dnekrporexHuka, 19.03.02 IlpogykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 OkcrutyaTands TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 29 c. : un., Tabn .— C npuwi. — bubnuorp.: ¢. 28 .— 0,3 MB .— [loctyn
U3 JoKanbHOH cetr. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoysn3 BOJHBIX PACTBOPOB COJNIEH [DJIEKTPOHHBIA pecypc| : METOH. VyKa3. A
CaMOCTOSITENTLHON pabOThl CTYIEHTOB [OYHOW W 3a0uHOM (opmbl 00ydeHus HampasieHuir 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenpHOro cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
KoMIuiekcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxHo-Ypansckuit 'AY, Unctutyr arpounkenepun .— Yensounck: HOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbpHOM cerr. http://n.sursau.ru:8080/localdocs/himi/11.pdf
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4. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMKU [DJIEKTPOHHBIN pecypc] : MeTon. Ykaz. g
CaMOCTOSATENIbHOW paboThl [ OakajgaBpOB OYHOM W 3a04HOM (PopMbI OOydEHHs HaAIpPaBICHHI
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u siekTporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIuH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit I'AY, MucTuTyT arpounkenepun .— YemsOunck: HOxHO-
Vpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Joctyn U3 JIOKQJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DieKTpoHHBIN pecypc]| : meton. Yka3. st camocTosTenbHON
paboTHl CTYACHTOB [OYHOW W 3a0uHON (hopMmbl 0OydeHus HampaBieHui 35.03.06 ArpounHkeHepus,
13.03.02 Dnexrposnepretuka U snekrporexHuka, 19.03.02 IIpoaykTbl NUTaHUS W3 PACTUTENBHOIO
ceipbsi, 23.03.03 DOkcrmiyatanusi TPaAHCHOPTHO-TEXHOJOTMYECKHMX  MAIIUH W KOMIUJIEKCOB,
cnermanbHocTH  23.05.01 Hasemuble TpaHCIOpPTHO-TeXHOJIOTHYeCKUe cpeactBa]l / coct. E. K.
barosckas ; KOxno-Ypansckuit 'AY, Unctutyt arpounxenepun .— Yensbunck: KOxxHo-Ypanbckuii
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn W3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. CoBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTMH, UCIIOJIb3yeMble MPH 0CYLeCTBIEeHUN
0o0pa3oBaTeIbHOIO Mpolecca Mo AMCHUIIHHE, BKII0Yasi epeYeHb IPOrpaMMHOro odecreyeHust
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hay4noii OubimoTeke ¢ TepMUHAIIBHBIX CTAHIIMKA TPEAOCTABIAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnepr (naHPOpMaroHHO-cripaBouHas cucrema ' OCToB);

- «Cenpx0o3TexXHUKa» (aBTOMATU3HPOBAHHAS CIIPABOYHAS CUCTEMA).

- MyTestXPRo 11.0

Hepeqeﬂb JIMICH3UOHHOT0 MTPOrpaMmMHOro odecneyeHu

MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc
Moit Oduc CranmapTHbIH

11. MarepuanbHo-TeXHHYecKasn 6a3a, HeoOXoauMas 1JIsl OCyleCTBJIeHUs] 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

Y4eOHble ayauTOPpUMH AJIsi NPOBEJAEHHMS] 3aHATHH, IPEeIYCMOTPEHHBIX IPOIrpPamMMoii,
OCHaIlleHHbIC 000PYA0BAHMEM U TEXHHYECCKMMH CpeacTBaMHu 00y4eHHs

1. JlabGoparopuss xumum; YueOHass ayauTOpus Ui TPOBENEHHUS 3aHATUH JEKIMOHHOTO U
CEMHHAPCKOTO THIIOB, TPYIIOBBIX ¥ WHAMBHIYAIBHBIX KOHCYJIBTAIMA, TEKYIIETO KOHTPOIS W
poMeXxyTouHoM arrectaruu Ne 3085.

2. Y4eOHas aymuTOpHs U TPOBEACHUS 3aHATHH JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA, KYpCOBOTO
NPOEKTUPOBAHUSA, TPYNIOBBIX M HWHIMBUAYAJIbHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOIS U
MPOMEKYTOUYHOW  aTTeCTAallid;  OCHAIIeHAa  MYJIbTHMEIWHHBIM  KOMIUIEKCOM  (KOMITBIOTED,
BUJICONIPOEKTOP)M KOMITbIOTEPHOM TexHuKoi. Ilomemenue mis camocTosTebHOM paboThl Ne 423.

3. YueOHas aymuTOpHsl U TIPOBEICHHS 3aHATHI CEMUHAPCKOTO THIIA, KypCOBOTO IPOCKTUPOBAHMUS,
TPYIIOBBIX U UHIAMBHUYaJIbHBIX KOHCYJIbTAUN, TEKYILIETr0 KOHTPOJS U MPOMEXYTOUYHOM aTTeCTalluu;
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OCHallleHa MYJIbTUMEIUINHBIM  KOMIUIEKCOM (KOMIIBIOTED, BHICONPOEKTOP)HM  KOMIIBIOTEPHOU
TexHukou. [loMerenne uist caMOCTOSATENBHON paboThl No 427.

4. YyeOHasg ayauTopus IUisl MPOBEACHUS 3aHATHNA JIEKIIMOHHOTO M CEMHHAPCKOIO THIMA, KYpCOBOIO
MPOCKTUPOBAHUS, TPYNMOBBIX M WHJIWBUAYAJIbHBIX KOHCYJbTAlMM, TEKYIIETO0 KOHTPOJS U
MPOMEXYTOUHON  aTTecTalluM;  OCHAIlleHAa  MYJbTUMEIUHHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BHJIeonpoekTop). [lomemnenue st caMocTosITeNnbHOM paboThl Ne 322.

5. YueOHas ayautopus [JIsl IPOBEICHUS 3aHATUN CEMHHAPCKOTrO TUIA, KYpCOBOTO MPOEKTUPOBAHUS,
TPYIIOBBIX U UHAUBUIYAIBHBIX KOHCYJIbTAIIUH, TEKYIEr0 KOHTPOJISA U MPOMEXYTOYHOM aTTecTalluu;
[Tomernenue a1 caMoCTOATENBHOM paboThl ay. Ne 149,

Ilepeyenb 000py10BaHUSI M TEXHHUYECKHX CPEACTB 00y4eHH s

[Tocago4Hble MeCTa MO YKCIY CTYACHTOB, pabodyee MECTO MpenoJaBaTers.

JIaboparopus MOJIOKA.

Y4eOHo-HarsgHbIe Tocooust: [lepuoanyeckas cucrema

[IpoeknmonHnoe obopynoBanue (HETOyK, mpoekTop), CTeHapl, IUTaKaThl. BEIMpSIMHUTETHh, BECHI
aHaTMTHYECKHE, My(QellbHas 1e4b, BEChl TEXHUYECKHE, CYIIMIBHBIN MKad, TepMocTar, Juctusatop,
MHUKPOKAJIBKYJISITOP MpOrpaMMUpyeMblii cekyHaomep, pH — wmerp-mmwmmuBonsT™Merp pH — 300,
HOHOMEp-yHUBepcallbHbI DB-74, cTeHI «BBITOBBIC XUMHUECKUE MCTOYHUKH TOKa», YCTAHOBKA JIJIS
orpeniesieHus1 00beMa BOJOPOa, YCTAaHOBKA JISi MIPOBEACHUS pabOT MO AIEKTPOXUMHHU, KAJOPHUMETD,
o0yyJarolye ¥ KOHTPOJIUPYIOIINE KOMITBIOTEPHBIC IPOrpaMMbl, MUKpOCKOIIbI, KOMIUIEKThI T1aKaToB
110 OCHOBHBIM pa3/iesiaM XUMHH.

YuebHo-HarsgHbIe Tocoous: [lepuoandeckas cucrema, Tabnuma pactBopumocTH, MHCTpYKIuUs 1O
TEXHUKE OE30MaCHOCTH

ITK DUAL-G2010/5KK18,5, TIK P-4/1GB/160Gb/monutop 17 , [Ipoekrop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO JaboparopHoro obopymosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/mMonuTOp
17 , npoextop BenQ, sxpan ECONOMY .

[lepeueHb OCHOBHOTO J1JAOOPAaTOPHOI0 00OPYAOBAHUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[Tokazarenu, KpUTepud U  IIKaJa  OLECHUBAHUS  WHIUKATOPOB  JOCTHIKCHHS
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c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH B MPOIIECCE OCBOCHUS JUCIUILTUHBI
Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHoYHBIE CPENICTBA AJIs MPOBEACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

4.1.2. TecrupoBanue
4.1.3. KonrponbHas paboTa

4.2.  Tlpoueayphl ¥ OLIEHOYHBIE CPEIICTBA ISl TIPOBEACHUSI MPOMEKYTOUHOM
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1. KoMmmnereHuum ¢ ykazaHueMm 3Tana ux ¢GopMHupoBaHHs B Npolecce 0CBOCHHUS
AUCHUTLTHHBI

OIIK-1. CnocobeH pemars TUIOBBIE 3afaydl MPOGECCHOHATBHON NEATETLHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTWYeCKHX, C€CTECTBEHHOHAYYHBIX M 0OLIENpodecCHOHATBHBIX

AUCHUIUIMH C TPUMCHCHUCM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaL[I/IOHHBIX TEXHOJIOT I

®opmmpyemsic 3YH HaumenoBanue
OIIEHOYHBIX CPEJICTB
Kon u =
HAaMMCHOBAHUE =
UHUKaTOpa = E =t
JIOCTUKEHUS 3HAHUS YMEHHUS HaBBIKH 8 = 2 g
KOMITETCHIIUHT a § = B2
S £ g &
o F =
Na-1.0IIK-1 OOyuatommmuiics OO0yyarommiics OO0yyarommuiics 1.OtBer | 1.3ager
Hcnons 3yeT JOJIKCH 3HATh: | AOJIXKCH YMETh: | JOJUKCH BJIaJICTh: | HA
OCHOBHEIE 3aKOHELI | OCHOBHBIE 3aKOHBI | MCIIOJIb30BaTh HaBBIKAMHU MpaKkTH4e
ecTecTBeHHOHayyH | XVMUH, SBICHHS 1 | OCHOBHBIC OITUCAHUS CKOM
BIX JTUCLIATUIAH IS IMPOLCCCHI, Ha | XUMHYCCKHEC OCHOBHBIX 3aHsATHH,
KOTOPBIX OCHOBAHLI | 3aKOHBI n | XUMHYCCKHUX 2. Tectn-
PCLICHHA TPUHIUIIEI HOHSATHS B | 3aKOHOB, SBJICHHUI | pOBaHHE;
CTaHAPTHBIX neiicTBust 00BEKTOB | MpodeccrnoHambH | M mporeccoB, Ha | 3. KonT-
3ajaq B NpodeccHOHaTbHO | Oif JeATeNbHOCTH | KOTOPHIX OCHOBAHBI | PONbHAS
COOTBCTCTBHHU C A JeSTENbHOCTH W | M Ui PEIICHHS | MPUHIIUTIBI pabota
HaIIpaBJICHHOCTBIO | KOTOpEIE WHXEHEPHBIX TIEHCTBUS 0OBEKTOB
npodeccuoHanbHO | ucnonssyrwres s | 3axad - (B1.0.11- | mpodeccuonansuo
¥ 1esITeNbHOCTHU pelieHus V.1) U JeATEeIbHOCTH H
WHKCHEPHBIX 33714 KOTOpBIE
- (b1.0.11-3.1) WCTIONIB3YIOTCS  JIS
peueHust
MHKEHEPHBIX
3amagd - (b1.0.11-
H.1)

2. HOKa3aTeJII/I, KPUTEPUH A HIKAJIA OHCHUBAHUSA Cq)OpMI/[pOBaHHOCTI/I KOMIIeTeH Uil

N-1.00K-1 Mcnonb3yeT OCHOBHBIE 3aKOHbl E€CTECTBEHHOHAYYHBIX JUCLUMIUIMH JJI pEIIeHUs
CTaHJApTHBIX 33J]a4 B COOTBETCTBHHM C HANIPABIEHHOCTHIO MPO(EeCCHOHAIBHON AESITEeIbHOCTH

ITokazaren Kputepuu u 1mkana olleHUBaHUs pe3yabTaTOB 00YUYEHHUs MO AUCHUIINHE
31 Henocrarounsrit Jocratounsrit Cpennuii ypoBeHb | BpICOKHMI ypOBEHB
OLICHUBAHU YPOBEHB YPOBEHBb
1 (3YH)
b1.0.11- | OGyuatomuiics He | OOyyaromuiics OOyuatonmiics ¢ | OOyuatomuiics ¢
3.1 3HAeT OCHOBHBIE | cr1abo 3HAET | HE3HAYUTENIbHBIMH | TpeOyeMoil
XUMHUYECKHE OCHOBHBIE omuoKamMu U | CTENEHBIO IOJHOTHI
3aKOHBI, SBJIEHUS M | XUMHUYECKHE OTJIETbHBIMU U TOYHOCTU 3HAET
IIPOLIECCHI, Ha | 3aKOHBI, SBJICHHUSA M | MpoOeNaMH  3HAET | OCHOBHBIE
KOTOPBIX OCHOBAHBI | TIPOIECCHI, Ha | OCHOBHBIE XUMHYECKHE
IIPUHIIMIIBI KOTOpBIX OCHOBAHBI | XMMUYECKHE 3aKOHBI, SIBICHUS U
JneicTBUS OOBEKTOB | MIPUHIIMIIBI 3aKOHBI, SBJIEHUS U | TPOLECCHI, Ha
npodeCCHOHATLHON | AEWCTBUSI O0BEKTOB | MPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
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JESITEIIbHOCTH U | mpo(hecCHOHANBLHOM | KOTOPBIX OCHOBAHBI | TIPUHITUTIBI
KOTOpBIE JeSITEIIbHOCTH U | IPUHIIMIIBI neicTBusl 00BEKTOB
UCIIOIB3YIOTCA I | KOTOPBIE JnecTBUs 00BEKTOB | PO EeCCHOHATBLHOM
peleHus UCHOJNB3YIOTCS ISl | TpO(EeCCUOHATIBLHON | 1eATeIbHOCTH u
po(heCCHOHANBHBIX | PEHICHUS JIESITEIIBHOCTH U | KOTOpBIC
3a1au po(hecCHOHANBHBIX | KOTOPbIE UCIIONIB3YIOTCS  JUISI
3a1a4 UCTIONIBL3YIOTCSL  JUTSI | PEUICHHS
pelieHus npodeccuoHaNbHBIX
npoeCCHOHATIBHBIX | 33734
3agad
b1.0.11- OOyuarommuiics He OO0yyarommmiics OOyuarommiics OO0yyarommiics
V.1 yMeeT cnabo ymeer yMeeT yMeeT
UCIOJIb30BATh UCIOJIb30BATh UCIOJIb30BATh UCIOJIb30BaTh
OCHOBHBIE OCHOBHbIE OCHOBHBIE OCHOBHBIE
XUMHUYECKHE XUMHYCCKUE XUMHYECKHE XUMHUYECKHE
3aKOHBI M IOHSATHS | 3aKOHBI U MOHATHUSI | 3aKOHBI U IOHATUSA | 3aKOHBI U MOHATHUS
JUTSL PEIICHUS JUTSL PEIIICHUS JUTSL pEIIICHHUS JUTSL PEIICHUS
npodeccnoHanbHbBIX | TPO(HEeCCHOHANBHBIX | MPO(GECCHOHATIBHBIX | MPOQPECCHOHATBHBIX
3a1a4 3ama4 3ajad C 3a1a4
HE3HAYUTENbHBIMU
3aTPyTHECHUSMU
b1.0.11- OO6yuaromuiics He OO6yyaromuiics OObyuaromuiics ¢ OO6yyaromuiics
H.1 BJIaJI€eT HAaBBIKAMU ciabo Biajeer HEeOOIb MU CBOOOJTHO BJIajeeT
PUMEHEHUS HaBbIKAMU 3aTpyaHEHUSIMU HaBbIKAMU
COOTBETCTBYIOIIETO MIPUMCHCHHUS BJIQJICCT HABBIKAMH IPUMCHCHUS
¢buzuko- COOTBETCTBYIOIIETO MPUMEHEHUS COOTBETCTBYIOIIETO
MaTeMaTU4eCKOoro ¢buznKo- COOTBETCTBYIOIIETO ¢bu3nKo-
amnmapara, MeTOJIOB | MaTeMaTH4eCKOIro ¢buzuko- MaTeMaTUYECKOTO
aHam3a u ammapara, MeTOJIOB | MaTeMaTW4ecKoro | armrmapara, MeTOJIOB
MOJIeTTUPOBAHUS, aHanM3a u ammapara, METOJI0OB aHanusa u
TEOPETUYECKOTO H MOJICIIMPOBAHMUS, aHaM3a u MOJICTTHPOBAHUS,
DKCMIEPUMEHTAJIBbHO | TEOPETUYECKOTO U MOJICTTUPOBAHUS, TEOPETHUIECKOTO U
IO UCCIICIOBAHMS | DKCIEPUMEHTAIBHO | TEOPETUYSCKOTO U | IKCIEPUMEHTAIBHO
MIPH pEelIeHUN rO UCCIIEJIOBAHMS | DKCIEPUMEHTAJIbHO | TO MCCIEI0BaHUS

po¢heCCUOHATBHBIX
3a/1a4y

IIpU pELIEHUH
npodeccnoHambHbBIX
3a1aq

T'0 MCCIIEIOBAHUS
IIPU pPEIIeHUU
podeCcCHOHATBHBIX
3ajaq

[IpU pELICHUN
npodeccroHanbHbBIX
3a7a4

3. TumnoBble KOHTPOJIbHBIE 3aJaHUS U (MJIM) MHbIE MATEPHAJIbI, HEO0OX0MMBbIe VI OLeHKH
3HAHMI, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YIOLIUX
c(hopMHPOBAHHOCTHL KOMIIETEHIUH B IIpoOLecce 0CBOCHHUS AU CIUILTUHbBI

1. Tunponu3 coneit [DNEKTPOHHBIA pecypc|

MCTOH. YKa3. IJId CaMOCTOSTEIbHOMI pa6OTLI

CTYIEHTOB [0YHOW M 3a04yHOU (opMbl 00yueHus HampasieHuil 35.03.06 Arpounskenepus, 13.03.02
OnexTposHepreTrka M 3nekTporexHuka, 19.03.02 IlpoaykTel nUTaHWs U3 PACTUTEIBHOIO CBIPBA,
23.03.03 Dkcmuryaranus TPaHCIIOPTHO-TEXHOJIOTHYECKAX MAIIMH W KOMILJIEKCOB, CIEIHATBLHOCTH
23.05.01 Hazemnble TpancmopTHO-TexHomoruyeckue cpencrsa] / coct. E. K. batosckas ; HOxHo-
VYpansckuiit 'AY, Uncturyt arpounxkenepun.— Yensabunck: IOxuo-Ypansckuit 'AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: ¢. 18 ( 3 Ha3B.) .— 0,3 MB .— JlocTyn u3 NOKalIbHON CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHX COCIWHEHUW [DJEeKTPOHHBIM pecypc] : METoHm. YyKa3. A
CaMOCTOSITENTbHONW Pa0OTHI CTYACHTOB [OYHOW M 3a04HOM (opmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus w3
pactutenbHOro  Chipbsi, 23.03.03 OkcrutyaTands TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAlluH U
KOMIUIEeKCOB, cnernuainbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKanbHOH cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIJEeKTpoNI3 BOJHBIX PACTBOPOB COJEH [DNEKTPOHHBIA pecypc] : METOH. yKa3. yis
CaMOCTOATENIbHON paboOThl CTYJIEHTOB [0OYHON W 3a04HOW (GopMbl 00ydeHUs: HampasiaeHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nutaHus u3
pactutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKMX MAIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, MucTtuTyT arpounkenepun .— YensOunck: HOxHO-
Ypameckuii 'AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctym u3
nokaneHOU cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH [DJIEKTPOHHBIM pecypc]| : MeToA. yKas. JUIs
CaMOCTOSITENTbHOW paboThl [1s1 OakaliaBpOB OYHOM M 3a04HOW (OpMBI OOy4YEeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmnyatanus TpPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIEKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIA pecypc| : METOA. yKa3. JUIsi CaMOCTOSATEIbHOU
palboThl CTYEHTOB [OYHOW W 3a04HOM (popmbl 0O0ydeHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnexrposnepreTuka U snekrporexHuka, 19.03.02 IIpoaykTsl mUTaHUS W3 PACTUTEIBHOTO
celppsi, 23.03.03 Okcrulyarauus  TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TeXHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Unctutyt arponrkeHepun .— YensOunck: FKOxxHo-Y panbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoueaypbl OLeHUBAHUS 3HAHUIA,
YMEHUIi1, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH, XapaKTepu3ymux ¢cGopMHUPOBAHHOCTH
KOMIIeTeHIIMH

B panHOM pasgene METOAMYECKHE MaTepHallbl, ONPEACIAIOIIME IPOLELYpPbl OLEHUBAHUS
3HaHWW, YMEHUH, HABBIKOB, XapaKTEpHU3YyIOIUX O0a30BbIi 3Tan (GOpMHUpPOBAHUS KOMIETEHLUUN IO
JUCLUIIINHE «XHUMUA», IIPUBEACHBI IPUMEHUTEIBHO K KAKIOMY U3 MCIOJIb3yEMbIX BUIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YarOIUXCsl.

4.1. OueHo4HbIe CPEACTBA AJIs1 IPOBEICHUS TEKYUIEro KOHTPOJIS YCIeBAeMOCTH
4.1.1. Onpoc Ha MPAKTUYECKOM 3aHSITUU
OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCIOIb3YeTCs JIUIsl OLIEHKH KaueCTBa OCBOCHHUS 00YyJaroIuMes

OCHOBHOU TpodeccHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl MO OTAEIBHBIM BOIPOCAM U TeMam
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3padoTKu 1. 3) 3apaHee COOOIIAIOTCs
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O6y‘laIOI_HI/IMCH. OTBeT OIlCHMBAETCI OIICHKOU COTIUYHO», «XOpOHIO», «YAOBJICTBOPHUTCIBHO» WA

«HEYJOBJIETBOPUTEIILHO.

Ne O11eHOYHbBIE CPEJICTBA Kon n HanmenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHus W (WIM) HWHBIE MaTepUAbI, UHNKATOpa
HEOOXOIUMBbIEC NJIsl OLUEHKU 3HAHWI, YMEHUN, HAaBBHIKOB U (MJIN) KOMIIETCHIINH
OTbITa JIEATEIHHOCTH, XapaKTEPU3YIOMHMX CHOPMUPOBAHHOCTH
KOMIETEHIIMH B MPOLIECCE OCBOCHMUSI TUCIUTIIMHBI

1 | IlpoBenu HJIEKTPONIM3 BOJHOTO pacTBOpa HHTpaTa cepebpa ¢ Na-1.0IIK-1
MHEPTHBIM aHOJJ0OM. Macca BOCCTaHOBJICHHOTO Ha Karone cepedpa | Mcmonb3yeT ocHOBHBIE
okaszasiach paBHOM 2,16 1. Kakoit 00bEM raza (H.y.) BELICTHIICS Ha 3aKOHBI
anHojzie? CocTaBUTh CXEMY DJIEKTPOJIN3A. €CTECTBEHHOHAYYHBIX

JAUCHUIUINH JJI pCUHICHUA
CTaHJIapTHBIX 33]1a4 B
COOTBETCTBUU C
HAIMpPaBJICHHOCTHIO
npodeccHoHATEHOM
JESATSIbHOCTH

Kputepuu onenku orBera (Tabil.) TOBOISATCS A0 CBEACHUS OOydYalOUIMXCS B Hayalle 3aHATHU.
OneHka 00BSBISETCS 00YJAOIIEMYCSl HETIOCPEICTBEHHO ITOCIIC OTBETA.

Hlkana Kpurtepuu oneHuBaHus

- 00yJaroIuics MOJIHO YCBOWII y4eOHBINH Marepua;
- HIPOABJIICT HABBIKW aHaJin3a, 0606HIGHI/I$I, KPUTHYCCKOTO OCMBICIICHUS U
BOCHPUATHS HMH(OPMAIMM, HABBIKM ONUCAHHS OCHOBHBIX (hU3MUECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

Onerika 5 - Marepuajg HU3J0XKEH TIpPaMOTHO, B  ONpPEAEICHHOH JIOrMYecKoi

(oTmun0) MOCIIEIOBATEIEHOCTH, TOYHO UCTIONB3YETCS TEPMHHOJIOTHS;
- TIO0Ka3aHO YMEHHME WUIIOCTPUPOBAaTh TEOPETHUECKUE MOJI0KEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;
- IPOIEMOHCTPUPOBAHO YMEHHE pelaTh 3a1a4H;
- MOryT OLITH JOMYHICHBI OJHAa—ABEC HCETOYHOCTHU IIPHU OCBCIICHHUUN
BTOPOCTENEHHBIX BOIIPOCOB.
OTBCT YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OLCHKY ((5», HO IIpH

Onenka 4 3TOM UMEET MECTO OJIMH U3 HEJIOCTATKOB!

(xopor110) - B YCBOEHUH y4eOHOro marepuaia JOIYIIEeHbl HeOoblue Ipoodesbl, He
WCKa3UBIIINE CO/IEpP/)KaHNE OTBETA,;
- B pCIICHUHU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOUYHOCTH.
- HETIOJTHO WJIM HENOCJeI0BaTeIbHO PAaCKPhITO CO/lepKaHue Marepuaia, HO
MOKa3aHo 00Iee MOHMMAaHHUE BOIMPOCAa M TPOJEMOHCTPUPOBAHBI YMEHUS,
JO0CTaTOYHbIE JIUIsl JAIbHEHIIIEro YCBOGHUS MaTepuana;

OHGHKa 3 - HUMCIUCh 3aTpydHCHHA WKW OONMYIICHBI OIIMOKH B OIpECACICHUN
MOHATUH, UCIOJB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUM  (U3UUYECKUX

(YIOBIETBOPUTENILHO) .

3aKOHOB, SIBIICHUH M TPOIECCOB, PEHICHWH 3aja4, WCIpPABICHHBIC IMOCIE
HECKOJIBKMX HABOJSIIMX BOIIPOCOB;
- HETIOJIHOE 3HaHUE TEOPETUIECKOTO MaTephala; OOyJalouIiiicss He MOXKET
PUMEHUTh TEOPHIO B HOBOM CUTYAIIHH.
- HE PacKpBhITO OCHOBHOE COZIEpKaHKe ydeOHOTO Marepuaa;

Onenka 2 - OOHapy)XeHO HEe3HaHHE WJIM HENOHMMaHMe Oonbled WM Hambosee

(HEey/10BJIETBOPUTEIIHHO)

BaXHOW YacTH yueOHOro Marepuaa;
- JIONyIIEHbl OMIMOKM B OMNpPENeNEeHUN MOHATUH, NPH MCIOIb30BAHUU
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TCPMUHOJIOTHH, B OTITMCAHHUN (1)I/I3I/I‘-ICCKI/IX 3aKOHOB, SIBJICHUU U MMponcccos,
pelIeHUH 337a4, KOTOPBIE HEe UCIPABIICHBI TIOCTIE HECKOJIBKUX HABOISIINX
BOIIPOCOB.

4.1.2. TectupoBanue

TectupoBaHue UCIOIB3YyeTCS U OLECHKH KayecTBA OCBOCHHUS OOYYArONIMMCS OCHOBHOMN
npodeccHOHaTbHON  00pa3oBaTeIbHOM MPOTrpaMMbl MO  OTACIBHBIM TeMaM WK  paselam
JAUCUMIUTHHBL TecT mpeacTaBiser co00il KOMIUICKC CTaHIAPTH3MPOBAHHBIX 3a/IaHUH, MO3BOJISFOLINN
YIPOCTUTHh NPOLEAYPY H3MEpPEHHs 3HAHWA M yMeHHH oOydarommuxcs. OOydarommMmcsi BBILIAIOTCS
TECTOBBIC 3a/1aHHs ¢ (HOPMYTHPOBKON BOIIPOCOB M MPEJIOKEHHEM BHIOPATH OJIMH MPABHJIBHBIA OTBET

M3 HCCKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OLieHOYHbBIE CPEICTBA Kon n naumenoBanue
TuroBsie KOHTPOJIBHBIC 33JJaHUS U (WJIH) HHBIC MAaTePUAIIBI, MHMKATOpa
HEOO0XOAUMBIE JIs1 OLICHKU 3HAHWH, YMEHUHN, HABBIKOB U (MJIH) KOMIIETEHIIUN
OTIBITA JICATEIHOCTH, XapaKTEPU3YIOIIUX c(hOPMUPOBAHHOCTH
KOMHGTGHHI/If/'I B IPpOIECCC OCBOCHUA JUCHUIIIIMHBI
1 1. Kak Biuser yBeNWYEHHE KOHIEHTPAllMM Ha CTEleHb Na-1.0I1K-1
runponmusa’? Hcnonp3yer 0OCHOBHEIE
- YBEIUYHBACT 3aKOHBI
- YMeHbIIIaeT €CTECTBCHHOHAYYHBIX
- HE BIIUSICT. JVCIATUTAH JIJISL PEIICHUS

2. Nmerotcst 1M pactBopbl rugpocyiabpuna Hatpus NaHS u
xmopuaa meau (II) CuCly, umeromue BClIeaCTBHE THAPOIU3A
COOTBETCTBEHHO CJa0OIIETOUYHYI0 U CJIa0OKUCIYI0 pEaKIuu.
Kakoii pH Oynet nmeTs pacTBop, MOITY4YE€HHBIN IPU CIUSHUUA
paBHBIX 00BEMOB YKa3aHHBIX PACTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T7.

3. KoHCcTaHTh! AMCCONMAINY [l CEPHUCTON KUCIIOTHI MO IEPBOi
U BTOPOHM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj :1,72-10'2, K,
=6,24-10®. Tlo Kakoil CTYNEHH NPEHMYIIECTBEHHO MPOTEKACT
MPOIIECC TUCCOIUAIN?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEN

- 110 IEPBOM U TPETHEH.

4. Kakas u3 coseii OyaeT noJBeprarbesi THAPOIu3y?

- NaCl

- K2SO4

_ BaSO4

- FeC|2

-KNO3;

5. Kak Biuser yBenuyeHue AaBJIeHHUS Ha CTENEHb TMIpon3a’?

— YBCJINYUBACT

— YMCHbBIIACT

- HE BJIMACT.

6. Eciiu B pacTBOpe yMEHbBINIAETCS KOHIIEHTPAIIUS HOHOB BOJOPO/IA, TO:
- yncjaeHHoe 3HaveHne pH pacTBopa pacrer

- PaCTBOp CTAHOBHUTCSI MEHEE IICIIOYHBIM.

- yncIIeHHOe 3Ha4yeHne pH pacTBOpa yMeHbIIaeTcs.

CTaHJApTHBIX 33724 B
COOTBETCTBUHU C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOM
NEeSATETbHOCTH
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- PacTBOp CTAaHOBUTCA 00JIEE KUCIIBIM.
7. Ompenenuts pH 0,0005M pactBopa cepHO#l KuCIOTHL. BpiOpath
BapUaHT [IPaBUJIBHOTO OTBETA.

-pH=4,4
-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B kauecTBe a30THOTrO ynoOpeHUs] HCHONb3YyeTcsl Cynb(aT aMMOHHUS.
Kaxas cpema GyneT npu pacTBOpEeHHH TOH COJIH B Bojie?

- KHCJIas

- IIEJI0YHAs

- HEUTpanbHasl.

9. Ecnm n3BecTHO, 9TO B PacTBOpPE YMEHBIIAETCS YUCIEHHOE 3HAYCHHE
pH, To:

- KOHLIEHTpAIlUs HOHOB BOJIOPOJa YMEHBIIAETCS

- KOHLIEHTPALKs HOHOB THAPOKCOTPYIIIBI pacTeT

- KOHLIEHTPAILMA HOHOB B PaCTBOPE HE N3MEHSIETCS

- pacTBOpP CTAHOBHUTCS 00JIee KHCJIBIM.

10. Tob6aBmeHue Kakoro BEmIECTBA K BOJE MPUBEAET K YMEHBIICHUIO
pH cpenp1?

- XJIOpUJa HATpUs

- kapOoHaTa KaJus

- cyiabdaTta aMMOHMS

- HUTpaTa HaTPUs.

[To pesynpTaTam TecTa O0OYyYaroIIEMYCSl BBICTABISIETCSI OLICHKA «OTIMYHO», «XOPOILOY,
«yIOBIIETBOPUTEIILHO» UJIH «HEYTOBIETBOPUTEIHHOY.

Kpurepun ouenuBaHusi oTBera (Tabi.) JOBOAATCS IO CBEICHHS OOYdYaIOUIMXCS O Hadajia
TecTupoBaHus. Pe3ynpTar TectupoBaHus oOBsABISETCS 0OydaromeMycsi HEMOCPEACTBEHHO IMOCIEe €ro
c/1ayu.

Ikana Kputepuu onenuBanus
(% npaBHJIbHBIX 0TBETOB)
Ornenka 5 (OTJIMYHO) 80-100
Onenka 4 (xoporio) 70-79
Orenka 3 (yIOBJICTBOPUTEIHHO) 50-69
Onenka 2 (HEYJOBIETBOPUTEIHHO) Menee 50

4.1.3. KonrponbHas pabora

KonTponbHas pabota mpenycMoTpeHa Juist 3a04HOM (opmbl oOyueHus. KoHTponbHas pabota
(KP) sBasiercst mpoayKTOM, IIOJIyda€MbIM B pe3yJlbTaTe€ CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U
BBINOJIHEHUS y4eOHBIX 331a4. KoHTponbHas paboTa Mo3BOJSET OLEHUTh 3HAHUS U YMEHHSI CTY/IEHTOB,
a TaKKe YpOBE€Hb C(POPMHUPOBAHHOCTH HABBIKOB IpHU paboTe ¢ y4ueOHOM NHUTEepaTypod W APYrUMHU
UCTOYHMKaMHU. THUIOBBIE 33aJauu 10 BCEM TeMaM, a TakKe MHU(PbI U 3aaHus A CaMOCTOSITEIbHOTO
perieHus coaepxkarcs B yueOHO-MeToInuecKkux pazpaborkax kadeapsl (m. 3 POC).

Ne O1LleHOYHbIE CPEJCTBA Kox u nanmenosanue
TunoBble KOHTPOJBbHBIE 3alaHus © (WIHM) UWHBIE MaTepHUabI, WHJUKaTOpa
HE0OXO0UMBIE JUIsl OLIEHKU 3HAHWW, YMEHUI, HaBBIKOB U (MJIN) OTbITa KOMIIETEHIUN

ACATCIIBHOCTH, XapaKTCPU3YIOIIUX C(I)OpMPIpOBaHHOCTL
KOMHeTeHHI/Iﬁ B IpOoHeCCC OCBOCHUA NUCIHUIIIIMHBI

26



1 | CocraBbTe CXxeMy CBMHIIOBOIO akKymyistopa. Hanwmmre xumuueckue NA-1 OIIK-1,

NPOIIECCHI, MPOTEKAIONIME Ha NIEKTPoJaX TpPH 3apsjke W pa3psike Hcnonb3yer
akkymyJsitopa. Paccuunraiite 9J(C. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
AUCHUIIIINH dJIA
pereHus

CTaHAApPTHBIX 3a/la4 B
COOTBETCTBHUH C
HAIMpaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSATEIbHOCTH

Onenka oOBSABISAETCS CTYIEHTY HEIIOCPEICTBEHHO MOCIIE TPOBEPKU KOHTPOJILHOM pabOTHI.

IlIxkana Kpurepun oueHnBanus

Ouenka 5 Copnepxanne KP monnocTei0 coorBercTByeT 3anmanuto. KP conepxkut
JOTMYHOE, IOCJIEA0BAaTEIbHOE H3JI0KEHUE MaTepuana ¢ IpPaBUIbHBIM

(oTHMuHO)

PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThio cooTBercTBYeT 3ananuto. KP comepxut
JIOTUYHOE, IIOCIIE0BATEIbHOE H3JI0KEHUE MaTepHuanga C IpPaBHIbHBIM
pemenreM 3afad. MMeroTcs oOfHa-IBE HECYIIECTBEHHbIE OIIMOKU B
UCIIOJIb30BAHUY €UHUL] U3MEHEHUs, B IOCTPOCHHBIX rpauKax, cxemax
UT.JO

(xopor0)

Orenka 3 Conepxanne  KP  uyacThyHO  HE  COOTBETCTBYET  3aJAHUIO.
ITpocmaTpuBaeTcss  HENMOCIENOBAaTEIBHOCT  M3JI0XKEHUS — Marepuaa,
IIPEACTaBIICHBI HEJI0CTaTOYHO 000CHOBaHHBIE TEOPETHUYECKHE
H0JI0’KEHH S, MCIIOIb30BaHHbIC IIPH PEIIEHNH 3a1a4. MIMeroTca ommoku B
UCIIOJIb30BAHUM €IMHHUL M3MEHEHHMs, B IIOJYYEHHBIX De3ylabTarax, B
HOCTPOEHHBIX TpaduKax, CXeMax U T.1

(Y1OBJIETBOPUTEIHHO)

4.2. Hpouenypm H OLICHOYHBIC CpeaCTBA AJIS IIPOBCACHUA HpOMe)KyTO‘IHOﬁ aTrecranmmu

4.2.1. 3auer

3auer sBnseTrcs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYaloImMMCS  OCHOBHOMU
npodecCuOHAIbHOW 00pa30BaTEIbHOM MPOrpaMMbl IO pasfenam AuciuIuimHbel. [lo pesynbpTatam
3aueTa OOydYaroImeMycsl BBICTABJISETCS OICHKA «3aUTEHO» WM «HE 3aUTEHOY»; OLIEHKA «OTIMYHOY,
«XOPOIIIO», «YyIOBIETBOPUTEIIBHOY», «HEYIOBJICTBOPUTEIHLHO» B ciydae audPpepeHIInpOBaHHOTO
3adera.

3auer IMPOBOAUTCA 110 OKOHYAaHUMW YTCHUA HGKHI/II;'I 1  BBIIIOJIHCHUA na60paTopHr,1x
(MpakTUYeCKUX) 3aHATHHA. 3adeT MPUHUMAETCS MPENoaBaTeNIsIMHU, MPOBOJUBIINME JIabopaTOpHBIE
(TpakTUYeCcKre) 3aHATUS, WIM YUTAIOIMMU JICKIIMU TI0 JAaHHOW AUCIUIUIMHE. B ciydae oTcyTcTBUS
BENIYIIETO MpenojaBaTeNsl 3adyeT NPUHUMAETCs MPenojaBaTelieM, Ha3HAYEHHBIM pacCHOpsKEHHEM
3aBeayromiero kadenpoit. C paspemenns 3aBeayroniero kageapoi Ha 3a4eTe MOKET MPUCYTCTBOBATh
npenojaBaTens kKadeapsl, MPUBICYSHHBIN 71 TOMOIIY B IPUEME 3a4eTa.

[IpucyTcTBHe Ha 3adere MpemnojaBaTesnied c Apyrux Kadeap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHs pEKTOpa, TPOPEKTopa Mo yueOHOU, BOCIUTATEIHHON paboTe U MOJIOACKHOM MOJTUTHKE,
3aMECTUTEIS TUPEKTOpa MHCTUTYTA N0 Y4eOHOil paboTe He T0MyCKaeTcsl.

@opma(bl) TPOBENEHUS 3ayeTa (VCMmHbll Onpoc no Ounemam, nucbMeHHas pabdboma,
mecmupogaHnue u Op.) ONpPeNeNsoTcs Kapeapoil U TOBOAATCA 1O CBEeIEeHUs 00ydJarolIMUXcs B Hayaye
cemecTpa.

Jns mpoBeneHusi 3adeTa BEAYIIWM TperojaBaTelh HAKaHyHE IOJy4aeT B JUPEKTOpaTe
3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BPAILLAETCS B JUPEKTOPAT IOCIE OKOHYAHUS
MEpOTPUSITHS B ACHb IPOBEICHUS 3a4€Ta UM YTPOM CJICTYIOIIETO JTHS.
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Bo Bpems 3auera 00y4aromuecst MOTYT 110JIb30BaThCsl ¢ Pa3peIleHNs BEYIEro NpenoaaBaTess
CIPAaBOYHON M HOPMATHBHOM JTUTEPATYpPOMd, APYTUMH TOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems noaroToBku orBera B YCTHOM (hopMe mpH ciaue 3aueTa JOJKHO COCTaBIIATh HE MEHee
20 MuHYT (110 KETaHUIO 00Y4JaloLIerocs OTBET MOKET ObITh JOCPOUHBIM). Bpems oTeta - He Gomnee 10
MHUHYT.

[IpenonaBaTeno npeaocTaBiIseTcs NPaBo 3a7aBaTh 00YYAIOIIUMCS AOMOJIHUTEIbHbIE BOIIPOCHI
B PaMKax MPOrpaMMbl AUCLHUILINHBL.

KauecTBeHHast OLIEHKAa «3ayTEHO», BHECEHHAs B 3aY€THO-PK3aMEHALIMOHHYIO BEIOMOCTbD,
ABJISICTCS PE3Y/IbTaTOM YCIIEIIIHOIO0 YCBOEHHs yueOHOro Marepuania.

[IpennogaBaTenu HECyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTH
BHECEHMs 3alMced O pe3ysibTaTax IPOMEXYTOYHOM aTrTecTalldd B 3a4€THO-IK3aMEHAIlMOHHYIO
BEJOMOCTb.

Ecnn oOyuaronuiics sSBWICA Ha 3a4eT M OTKA3aJCsi OT MPOXOXKACHUS aTTECTAllud B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHUE, HMCIIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYT'HX BHUJIOB JUYHOM KOMMYHHUKAIIMOHHONH M KOMIIBIOTEPHONW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciaywae HapymeHus 3Toro TpeOOBaHMS IpenojaBaTenb 00s3aH
YIQINTh 00YYarOLEerocst U3 ayIuTOPUU U MPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyyaromuMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKHU [0 YBA)KUTEIbHON NPUYMHE,
WH/IMBU/yaJIbHbIE CPOKH IPOBEJICHHS 3aUeTa ONpeieNstoTcs qupekropom Mucruryra.

OOyuaromuecs, MMEIOLIME AaKaJEeMUYECKyI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B  CPOKWU,
ompenenseMple YHHUBepcUTeTOM. MHdopManus o JUMKBUJALMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

Jonyckaercst ¢ paspemieHust qupekropa MHcTuTyTa M gocpodHas ciaya 3adera ¢ 3aIluchio
Pe3yJIbTaTOB B 3K3aMEHAIlMOHHBIH JIUCT.

WMHBanmuapl M JIMIAa C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3]I0POBbSI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHBIC WHAMBHIYaTbHBIM YYeOHBIM ITAHOM. MHBaIHMIBI M JTUIA C OrpaHHYCHHBIMH
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HApYLIEHUsS OMOPHO-IBUTATEILHOTO ammapara, JAOMYCKalTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIIPOBOXKIEHUN aCCHCTEHTOB-COMPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[lonmoxkeHnu o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTEeCTAllUU O00YYarOLIUXCs 110
OIIOIl OakanaBpmara, crenuanurera u Marucrparypsl» OI'BOY BO IOxHno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O1eHOYHBIE CPEICTBA Kon n nanmenoBanme
TunoBble KOHTPONBHBIE 3aJaHUs W (WIM) UWHBIE MaTepUabl, WHJIUKAaTOpa
HEOOXOMMBIC JJI OIICHKW 3HAHWUN, YMEHUM, HAaBBIKOB M (MJIM) OTIBITA KOMITETCHIIUH
JEeSTENIbHOCTH, XapaKTepU3yoIuX cOPMUPOBAHHOCTh KOMIETEHIIHIA
B MIPOIIECCE OCBOCHUS TUCITUTUTNHBI

1 1. OcHOBHBIE 3aKOHBI XUMUHU. Na-1.0IK-1
2. DKBHUBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBHUBJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TeopHus CTPOCHHS aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBieHUs AMEKTPOHHBIX Gopmyn. [Ipumepsr. JUCHUTUIUH AJIs
6. Pacnipenenenue 31€KTPOHOB MO SHEPreTUUYECKUM STYCHKaM. peleHus
7. DHeprusi MOHU3AIMU U 3JIEKTPOOTPUIATENBHOCTh. MI3MeHeHne UX | CTaHJapTHBIX 33]1a4 B
B nepuoanueckoit cucreme . 1. Menpaeneesa. COOTBETCTBHH C
8. CKOpOCTh XMMHYECKUX peaKInil. 3aKOH JEeHCTBYIOLIMX Macc. HaIpaBJIE€HHOCTHIO
9. 3aBHCHMOCTBH CKOPOCTH PEAKIIMH OT TEMITEPATyPHI. npodecCuOHATHHON
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10. Xumuueckoe paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle—
[atense.

11. 1-3akoH TEpMOAMHAMUKH. OHTanbIMs. TepMoXuMuyecKue
ypaBHeHus. 3akoH ['ecca.

12. 2-3akon TepMmoamHamMuku. OHeprus [ubb6ca. HampaBnenue
IPOTEKaHUs IPOLIECCOB.

13. XapakrepucTuka MOJSIPHOM M HENOJSIPHOW KOBAJIEHTHOMN CBS3H.
[TpuBecT npuMepsl.

14. JlonopHo-akiienTopHas cBsi3b. [Ipumepsi.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoObl BhIpaXeHHsI KOHIICHTPAIIMHA PACTBOPOB.

18. PactBopbl HednekTponutoB. Juddy3usa. Ocmoc. 3akon BanT—
Todda.

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

20. U3meneHue temrepaTypbl KUIIEHUS U 3aMEp3aHMsl PACTBOPOB.
3akon Payns (2).

21. PactBopsI anekTponuToB. M30TOHIMUECKUI KO PUITHEHT.

22. Teopwust 31€KTPOIUTUYECKOHN TUCCOLUALINH.

23. CryneHyarasi 1ucCoLlMalus KUCI0T, OCHOBAaHUHN U COJIEH.

24. Crenenp guccounanuu. @DaxkToppl, BIUAIOIIME HA CTCICHb
JUCCOLIMALIUY.

25. Nonnoe npousBeneHue Boabsl. PH cpenpl. MnaukaTopsl.

26. Bo3MmoskHbIe ciayyau rufponusa cosne. [lpumepsi.

27. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakMu. [IpumMepsl.

28. AM(pOTEpHOCTD.

29. OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE CBOMCTBA JJIEMEHTOB M HX
nonoxenue B cucteme /.M. MenneneeBa. OCHOBHBIC OKHUCIHUTEIH U
BOCCTaHOBUTEIIH.

30. DnexTpoaHbIN TOTEHITHAN. BOIOPOIHBIN 27IEKTPOI.

31. HopmaibHble >I€KTpOJHBIE MOTEHUMANBL. PsAn HanpskeHui
METAaJIJIOB.

32. T'anbBaHMuecKuii aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aieMenta. @opmyna Hepuera.

34. DnekTposn3 pacTBOPOB U paciuiaBoB. 3akoH Dapanes.

35. Ilpomecchl, MpoTEKarolMe IMPU DJIEKTPOJIU3E C PaCTBOPUMBIM
aHozioM. OGacTH MPUMEHEHHs SIEKTPOIIH3a.

36. AKKyMyasTOpBL. THIIBI aKKYMYJITOPOB.

37. IIpoueccsl, MPOTEKAOIINE MPU pa3psAKe U 3apsIKe CBUHIIOBOIO
AKKyMYJIATODA.

38. O6uue XxuMHYECKHe CBOMCTBA METAJIIIOB.

39. B3aumoencTBUE METAINIOB C KHCIIOTaMHU.

40. AzotHas kucinora. OcoOEHHOCTH B3aMMOICHCTBHSI C METANIAMH.
41. Metonb! nonydeHus MeTamuioB u3 pyd. [IprMepsl cOBpeMEHHBIX
CHOCOOOB MOTyYEHHSI METAJLIOB.

42. KommutekcHble coennHenus. [Ipumeprl. BHemHIs 1 BHYTpeHHSS
cheprl. KommekcooOpazoBaTenb. 3apsyi KOMIUIEKCHOTO —HOHA.
Koopaunanmonnoe uncno. Jiuranae.

43. Ilonumepsl. PU3NKO - MEXAaHUYECKUE CBOWMCTBA MOJIMMEPOB. TpH
COCTOSTHUSI: CTEKJI000pa3HOe, BEICOKOAIACTUYHOE, BA3KO—TEKyuee.

44. Ilomumepsl. [Ipupoansie u cuHTeTHYecKHe noaumepsl. Cocras
nosuMepoB. 3BeHo. Llens. Crenenp nonumepusaruu. [Ipumepsl.

ACATCIIbHOCTH
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45. Tlnactmaccel. CocTaB, IOJIy4€HUE, CBOICTBA W IPUMEHEHHE.
[Tpumepsbl.

46. ITomumepsl. CriocoObI TOTYYSHUS TTOJTUMEPOB.

47. Bunpl kayuykoB. [Ipumepsl, cBOMCcTBa, MPUMEHEHHE.

48. Ilomudtmnen. IlomuxnopBunun. Ilomydyenue, cBoiicTBa H
PUMEHEHUE.

49. IomuretpadropatuieH. [lonyyeHue, CBOICTBA 1 IPUMEHEHHE.
50. CuHTeTHYeCKHE BOJIOKHA, KiaccU(UKaIus, OOIIue CBOWCTBA,
[I0JIy4YEHUE, IPUMEHEHHE.

51. Koppo3us MetannoB. MexaHU3M KOPPO3UOHHBIX IPOLIECCOB.
[Ipumepsbl.

52. AtmocdepHas KOppo3usi.

53. MeTo/ibl 32U Thl METAJLUIOB OT KOPPO3HH.

54. Koppo3uoHHbBIE IIPOLECCHl, IPOTEKAIOIIME IpU HAPYLIEHUU
METAJITMYECKUX MOKPBITHIA.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MpeACTaBIEHbI B Ta0INLIE.

HIxkana

Kpurepun onenuBanus

OI_IeHKa 3a4TCHO»

3HaHME  INPOrPpaMMHOIO  MaTrepuana, YCBOCHHME  OCHOBHOM U
JOTIOJIHUTEIIbHOM ~ JIMTEpAaTyphl,  PEKOMEHJOBAHHOM  IIPOrpaMMoi
JUCLUIUIMHBL, TPAaBUIBHOE PELICHHE WHKEHEPHOM 3a/auM (J1oIycKaeTcs
HaJIUYMEe MAaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO IIOJHOE
PacKpbITUE COAEPIKAHUE BONPOCA UIIM IIOTPEIIHOCTD HETPUHIMIIHAIBLHOTO

XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IGHKa «HC 3a4YTCHO» Hp06eJII)I B 3HaHUAX OCHOBHOTI'O nporpaMMHOro

IMPUHIMIIHAIIBHBIC OIITMOKH IIpHU OTBCTC HA BOITPOCHI.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEeHHS
M3MCHCHUS
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