banakoBckuii HH)XEHEPHO-TEXHOJIOTHYECKUN MHCTUTYT — (pUITHa
dbenepaabHOro rocy/1IapCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEKIASHUS
BBICIIIETO0 00Opa3oBaHus
«HanuoHanpHbIN UCCIEN0BATENBCKUM sAEpHbIA YHUBEPCUTET « MU DI »

DaKyabTET AaTOMHOW YHEPTETUKHU U TEXHOJIOTUI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCITUTLTMHBD)

PABOYAS ITPOT'PAMMA

10 ANCHUIIIINHC «XUMU»

Hal'lpaBJIeHI/ISI NOATOTOBKH

«13.03.02 DnekTposHEepreTUKa U 3JIEKTPOTEXHUKA

OcHoBHasi npodeccnoHaTbHAs 00pa3oBaTeJbHasI MPOrpaMMa

«INEKTPOCHAOKEHHE

KBanudukanus BbINyCKHUKA

bakanasp

®opma 00y4eHust

3aoyHasa

banakoBo 20



He.]'ll) O0CBOCHHUSA NUCHUIIJINHDBbI

HCJ'IBIO npenoaaBaHusad AUCHUILIMHBL ABJIACTCA IMOJTYYCHHC 3HElHPII>i, HGOGXOI[I/IMLIX JJIsA

TJI0JJOTBOPHOM JESATEIILHOCTH CHICIHATUCTA. XUMHS (POPMUPYET TEXHOIOTHYECKOE MUPOBO33PEHUE

CHELMAIMCTOB JUIsl HX IPOU3BOACTBEHHO-TEXHOJOTMYECKOM U MPOEKTHO-KOHCTPYKTOPCKOM

npodeccuoHanbHOM e TEIbHOCTH.

3&,[[3‘11/1 HU3YUYCHUSA OTUCHUILIMHBL: U3YYCHHE OCHOBHBIX 3aKOHOB MU MMOHATUH O6I_HCI71 XUMHNHU

AJId aHalin3a IIPOLECCOB, UCIIOJIIB3YEMbBIX B MAIIMHOCTPOCHUH, a4 TAKXKE BBIIIOJJTHCHUC XHUMHUYCCKHUX

pacdeToB C HCIIOJIb30BAHUCM

HaJICKHOCTH MATEPUATIOB U KOHCTPYKIIHIA.

CIPaBOYHON JIUTEPATYPHI,

nmoMoraromue pemarb BOIPOCHL

Mecto yueOHOH qucuuIuIiuHbI B cTpykrype OOII BO

I/I3yquI/Ie KypcCa «XHMHH» CBS3aHO C HCO6XOI[I/IMOCTBIO 3HAaHWM OCHOB MaTEMAaTUKU,

(bI/ISI/IKI/I, HH(bOpMaTI/IKI/I, IUPOKOEC HCIIOJB30BAHUEC, KOTOPBIX HE TOJIBKO IaéT BO3MOXKHOCTH

HanboJjiee TOYHO BbIPa3UTh TCOPCTHYCCKUC 3aKOHOMCPHOCTHU, HO U ABJIACTCA H€O6XOIII/IMI)IM

HHCTPYMCHTOM HX YCTAHOBJICHUA. I[JI?I OCBOCHUSA AUCHUIIINHBI «XUMUS HCO6XOI{I/IMBI 3HaHHUC,

YMCHHUC HW BJIAACHHUC MaTCpHuajloM II0 MNpCAHICCTBYIOIIMM AUCHUILIMHAM B COOTBCTCTBUU C

TpeOOBAHUSIMHU OCBOCHUS MPOTPAMMBI: MaTeMaTHKa; (pHU3HKa.

Kommnerenuun odyvaruerocsi, opMmupyemMbie B pe3yJibTare

O0CBOCHUA JTUCHUIIIMHBbI

B nponecce ocBoeHuss NaHHOM AMCLMIUIMHBL Y CTyJAEHTa (OPMHUPYIOTCS CIENYIOLIHE

KOMITCTEHITHH:
VHHUBEpCaIbHBIC:
Kon HaumenoBanue WMHIuKkaTOphl TOCTHKEHUS KOMITCTCHIIUH
KOMIICTCHITHH KOMTICTCHITHH
YKE-1 Cnocoben ucnons3oBaTh 3HaHus | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JIUCHUIUIMH, METOIbI
JUCITUTUIMH, TIPUMEHSATh METOJBI | MAaTeMAaTHYECKOTO aHaIn3a M MOJCIUPOBAHUS,
MaTEeMaTHYeCKOTO aHalh3a | | TEOPETUYECKOTO U AKCIEPUMEHTAIBHOTO
MOJICTTUPOBAHUS, HCCIICTOBAHUS
TEOPETUYECKOTO u | Y-YKE-1 YMerTs: HCIIOJIb30BATh
AKCIIEPUMEHTATIHLHOTO MaTeMaTHYeCKHEe METOAbl B TEXHUYCCKUX
UCCIICIOBAHMsI B TIOCTaBJICHHBIX | MPUJIOKEHUSIX,  PACCUUTHIBATH  OCHOBHBIE
3a/1agax YHCIIOBBIC XapaKTePUCTHKU CITYy9aifHBIX
BEJIMYUH, pemiaTth OCHOBHBIE 3aaun
MaTeMaTHIeCKOH CTaTHCTHUKH, pemrarhb
TUTIOBBIC PACUCTHBIC 33291
B-YKE-1 Bnaners: METOIaMU
MaTEeMaTHYECKOTO aHaJlu3a U MOJCITUPOBAHUS;
METOJIaMHU peIICHHsI 33a]a4 aHaJlh3a U pacyera
XapaKTePUCTHK (bu3HgecKux CHUCTEM,
OCHOBHBIMH prueMaMu 00paboTkH
AKCIIEPUMEHTAIBHBIX  JAaHHBIX,  METOJaMHU
paboTel ¢ TMPUKIAAHBIMEH  TPOTPAMMHBIMH
MTPOTyKTaAMH
VYKII-3 Cnocoben CTaBUTh cebe | 3-YKII-3 3HaTh: OCHOBHEBIE MIPUEMBI
oOpa3oBaTtenbHble  1lend  1of | 9pPEeKTUBHOTO  ympaBlIeHUS  COOCTBEHHBIM




BO3HUKAIOIINE KH3HCHHBIC
3aJaud, MNOAOMpaTh  CIIOCOOBI
pEILICHHS U CPEACTBA Pa3BUTHS (B
TOM 4YHCIE C HCIOJIb30BaHUEM
U(POBBIX  CPEACTB)  APYTrHX
HEOOXOUMBIX KOMIIETCHIIUH

BpEMEHEM, OCHOBHBIE METOIUKH
CaMOKOHTPOJI, CaMOpa3BHUTHUS u
camMo00pa3oBaHMsI Ha MPOTSHKCHUN BCEH KU3HU
C UCIIOJIb30BaHUEM I (PPOBBIX CPEICTB

V-YKII-3 YmeTh: 3pdekTHBHO TIIaHUPOBATh U
KOHTPOJIMPOBATH coOCTBEHHOE BpeMs,
WCIIOJIb30BATh METOABl  CaMOpPETYJIALHUH,
CaMOpPa3BUTUS M CaMOOOYYEHHUS B TEUYCHHE
BCEH JKM3HU C HCIOJIB30BaHUEM IH(PPOBBIX

CpelCTB
B-VKII-3 Buangers: meTomamu ynpaBieHUS
COOCTBEHHBIM  BpEMEHEM,  TEXHOJOTHUSIMU

MPUOOpETEHNs, UCTIOIb30BaHUS U OOHOBJICHUS
COLIMOKYIIBTYPHBIX U TpodeccCHOHATbHBIX
3HaHUH, YMEHUH, M HABBIKOB, METOJUKaAMU
CaMOpa3BUTUS U CaMOOOpa3OBaHUsI B TEUYCHUE
BCEH JKM3HHM C HCIOJB30BaHUEM ITH(DPOBBIX
CPEeJICTB

obmienpodeccHoHaNbHbIC:

Kon HaumenoBanue NuaukaTopel JOCTUKEHUSA KOMITETCHIIUU

KOMIIETEHIINHU KOMIIETCHIIUH

OIIK-3 Cnocoben npumeHsaTh | 3-OIIK-3 3HaTh: OCHOBHBIE MaTeMaTUYECKHE
COOTBETCTBYIOLIUIA (U3HKO- | IPUIOKECHUS U (PU3HUSCKUE 3aKOHBI, SIBICHUS
MaTeMaTUu4YeCKUi amnmnapar, | ¥ IpOLecChl, HAa KOTOPhIX OCHOBAHbI PUHIIMIIBI
METOBI aHaIM3a U | AEUCTBUS 00BEKTOB npoQeCCHOHAIBHON
MOJIEIUPOBAHHS, JIEATEIIbHOCTH, a TaKkKe armapar
TEOPETHYECKOrO U | TEOPETUYECKOTO M 3KCHEPUMEHTAIBHOIO
AKCIEPUMEHTAIBHOTO HCCIIEIOBAHUSA
ucciaenoBanuss npu  peweHuu | Y-OIIK-3  YMerb: mnOpuUMEHSATh  OCHOBHBIE

npodecCuoHANBHBIX 3a7a4

3aKOHbBI MaTCMAaTHUKH, (1)I/ISI/IKI/I U TCXHHUYCCKHUX
HayK IpHU MOJACIHNPOBAHUU TCXHOJIOTHUYCCKUX

MPOIIECCOB

B-OIIK-3 Bnanets: MaTeMaTHYEeCKUM
amnmapaToM, METOJaMH TEOPETHYECKOTO |
SKCIEPUMEHTAIBHOIO  MCCIEOBAaHUA  NpHU

penieHuu TpodecCHOHaNBHBIX 3a/1a4

gaﬂa‘ll/l BOCIIUTAHUS, p€a/IN3yEMbIC B pPaMKax 0CBOCHUA JUCIHUIIINHDbI
B nmponecce OCBOCHUS JaHHOHN JTUCUMIIMHEI peaIM3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaAaHHUA:

Hcnoab3oBanue Bosieuenue B
Co3nanmue yciioBuii, BOCIIUTATEJIbHOIO PA3HOILIAHOBYIO
Hanpasaenue/uenu .
olecreynBarO KX NOTEeHIHAJIA YueOHO BHEY4eOHYI0
AUCHHUILINHBI AeATeJbHOCTh
[IpodeccuonansHoe | - popmMHupoBaHUE Hcnonp3oBanue 1.Opranusanus Hay4HO-
U TPYZIOBOE KYJIbTYpPbI BOCIUTATEIHHOTO MPAKTUYECKUX
BOCIIUTaHHE UCCIIEIOBATENbCKON | MOTEHLIMAa JTUCLUIUIMH | KOH(pEpEeHIUH 1 BCTpeY ¢
1 UH)XEHEPHOU po(hecCHOHANBHOTO MOJYJIS | BEAYILIUMU
nesrtenpHocT (B16) | s (dopMHpOBaHUs | CHIEIUATUCTAMH
MHXEHEPHOT0 MBIIIJICHUSI U | PEANPUATUI Topojaa u
WHXXEHEPHOW KYJIbTYpPBl 3a | BETe€paHaMH aTOMHOM
CYér NPaKTUYECKUX | OTPACIIH.
CTYJEHYECKHX uccienoBanui | 2. Opranuzanus u




COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOMN NEITEIbHOCTHU
CTYJIEHTOB IO pPa3pabOTKe H
ONTUMU3AIHH
TEXHOJOTUIECKIX
CBSI3AHHOM ¢
peaTbHBIX
MIPOM3BOJICTBEHHBIX
IPOX 0XKICHHUS
pasHooOpa3HbIe UTPOBEIE,
TBOpYECKHEe, (hecTUBaAIBHBIC
dbopmbl, TpeOyroIre aHamu3a
CJI05KHOTO 00beKTa,
MIOCTAaHOBKH  OTHOCHTEJIHHO
HEro  mpeoOpa3oBaTEIIbHBIX
3aja4 ISl UX ONTHMAaJIbHOTO
peIICHUS.

CUCTEM,
pelieHreM

3a7a4;
gepes

NIPOBE/ICHUE
MNPpECAMCTHBIX OJIMMITUA[]
U y4acTHe B KOHKypcax
npodeccnoHaTEHOTO
MacTepCTBa.

3.YuacTue B eXeroHbIx
AKX CTYICHYECKUX
CTPOUTCIIBHBIX OTPAOOB

CTpyKkrypa u coaepxkaHue y4eOHOU AU CHUIIIHHBI
JucnuniuHa npenogaercs cryientaM B 1-m cemectpe. O01mas Tpy10eMKOCTb TUCIUTUIMHBI
COCTaBJISIET 2 SIAWHHUIIEI, 72 aK. Jaca.

KaJsiengapHbii niian

Ne | Ne HaumenoBanune Buner yaeGHoiA ATtTtecTanus MaxkcuManbHBIN
pazzena (TeMbi) JEATEILHOCTH pasznena Oart
P | T (4ac.) (bopma)* 3a pazgen**
TUCIIUILINHEI
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Pasznea 1 — «OCHOBELI XUMHH»
[Iepnonnueckas
cucreMa
DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUSI KU Nel 30
111 pHH ¢Tp 21 | 2 26
aToma. (MMCbMEHHO)
XHUMHUYECKasI CBSI3b
U CTPOCHHE
MOJIEKYJI




KucnorHo-
OCHOBHEIE U
OKHUCJIUTENHHO-
BOCCTAHOBUTEJIbHBI
2 € CBOIiCcTBa 25 1 4 20
BCIIECTB
Xumuaeckas
KHHETHKA U
paBHOBECHE

Pa3nea 2 — «JeKTpoXuMus»

Meransl.
DNEKTPOXUMHUUECK
1€ CUCTEMBI.

2 3 lanpBannyeckue | 26/4 | 1/2 | 2/2 16
JJIEMEHTHI.
DIEKTPOIN3 COJICH.

KU Ne2
(MMCHMEHHO)

30

Buja npomexyTouHoit
aTTrecTaluu 7214 | 412 | 6/2 62 3

40

* - COKpalIeHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MakcuMalbHbIX OamioB JoikHA ObITh paBHa 100 3a cemecTp, BKItouas 3a4eT U (WIn)

9K3aMCH

CoxpalieHHOe HauMEHOBaHKUE (POPM TEKYILEro KOHTPOJIS U aTTECTAlluU Pa3feiloB:

O0o3HaYeHNe ITo1HOE HAaMMeHOBaHME

KN KoHTpoub 110 uroram

3 3auer

Conep:xaHue JIEKIIMOHHOTO Kypca

Tema siekuun. Bonpocel, orpadaTsiBaemble Ha JEKIIUA Bcero YueOHo-
MeTOo/In4YecKoe
4acos
o0ecnieyenue
1 2 3
Jlekuusa 1. Ilepuoamueckasi cucremMa 3J1eMEHTOB B CBeTe TeOPUM 1 1-7

CTPOEHUs aTOMa. XMMHUYECKAasl CBSA3b M CTPOEHHE MOJIEKY.JI.

1. Ilepuogmueckuit 3akon [[.M. Menaeneesa u aBa 3tamna €ro pa3BUTHSA.
2. CtpyKkTypa NEepHUOIUYECKON CUCTEMBI 3JIEMEHTOB: MEPUOJIbI, TPYIIIbI.
3. BajgeHTHOCTE.

4. OCHOBHBIE BUJIbI U XaPAKTEPUCTUKN XUMHUECKOU CBSI3HU.

5. KoBanenTtHasa cBsaA3b. MoHHas cBs3b. JOHOpHO-aKIENTOpPHHAs CBSA3b.
Bonoponnas cBa3p. MeTtanninueckast CBsi3b.




Jlexkuus 2. Kucj10THO-0CHOBHbIE " OKHCJIUTEJIbHO-
BOCCTAHOBHTEJIbHbIE CBOHCTBA BelleCTB. XMMHYECKAsd KHHETHKA M
paBHOBecHe

1. OKuCANTENBHO-BOCCTAHOBUTEBHBIE PEAKITUH.

2. CtemneHb OKHUCIICHHS.

3. [Iporiecchl OKUCTEHUS U BOCCTAHOBJICHUSI.

4. CocraBieHHME YpPaBHCHHH  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuu: METOJOM 3JEKTPOHHOTO OanaHca, HMOHHO-IJIEKTPOHHBIM
METOIOM.

5. XumMmuueckass KHHETHKA.

6. 3aBUCHMOCTb CKOPOCTH XHUMHUUYECKOH pEaKIUu OT KOHLEHTpaIui
pearupyrouux BeuecTB, 3aKOH JIEUCTBHUS MacC, KOHCTaHTa CKOPOCTH.

7. KoHCcTaHTa paBHOBECHSI TOMOTEHHBIX M T€TEPOTE€HHBIX MPOIIECCOB.

8. CMmenieHne xumuueckoro papHosecus U npunuun Jle [larense.

Jlexkumst 3. MeTanbl. DJIeKTPOXUMHYECKUE CHCTEMBbI.
I'anpBaHn4YecKkue 3j1eMeHThl. JJIEKTPOJIU3 COJICH.
1. Ctpoenue, criocoObI MOTy4EHUs], CBOMCTBA METAJIIIOB.

2. PaBHOBecue Ha rpaHuUlIe METAIII-PacTBOpP.

w

. DNeKTpoaHbIi noTeHuan. CTaHIapTHBINA BOJOPOIHBINA SJIEKTPO/I.

I

. P?IZI CTaHAAPTHLIX JJICKTPOAHBIX ITOTCHIHNAJIOB.

9]

. YpaBHenue HepHcra.

6. ['apBaHUYECKUNA DJIEMEHT.

3

. BHCKTI)OI[BI/I)KYH_IB.H CHJIa 3JICMCHTA.

8. Dnekrponm3 paciiaBoB. PacTBoprMEbIe 1 HEPACTBOPUMBIC aHOIBI.

9. Dnextponu3 pacTBOpoB. KaromHple W aHOMHBIE TPOILECCH MPU
AIIEKTPOJTM3E BOTHBIX PACTBOPOB IEKTPOJIUTOB.

10. 3akonsr Dapanes.

1-7

IlepedyeHb NpakTU4ecKUX padoT - He MPEAYCMOTPEHbI Y4eOHBIM IJIAHOM

IlepedeHnnb 1a00paTOPHBIX padoT

Tema s1a6opaTopHoii pa6oTsl. Bonpocskl, oTpadaTsiBaeMbie Ha Bcero Yu4eOHo-
J1a0OPATOPHOM 3aHATHHU METOAHYECKOoe
JacoB
obecrneyeHue
1 2 3
Tema: «KHCJIOTHO-OCHOBHBIC 1 OKMCJINTEIHHO-BOCCTAHOBHUTEIbLHbIE 2 5-7, 8

CBOMCTBA BellecTB
XMMHUYECKOE PABHOBECHE U CKOPOCTh XMMHUYECKON PEAKIINU




Tema: « KHCJI0THO-0CHOBHBIC H OKHCJIUTEJILHO-BOCCTAHOBHUTEJILHEBIE
CBOJCTBA BelecTB
XuUMHUYeCcKasi KHHETUKA U PABHOBECHE)

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC PCaAKIIN

5-7,9

Tema: «MeTaJbl. DIeKTPOXUMHUYECKUE CHUCTEeMBI.
l'anbBaHM4YecKHe 3JIEeMEHThI. DJIEKTPOJIHU3 COJIei»

DIIEKTPOIH3

3aganus I CAMOCTOATEILHOM PAa00ThI CTYJACHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHus (3a1aHusl)

Bcero

Yacos

Yyeono-
MeToauYecKoe
odecmeueHue

3

HepnounquKaﬂ CUCTEMA JJIEMEHTOB B CBE€TE€ TECOPUM CTPOCHUSA
aToMa. XUMHYeCKasl CBA3b U CTPOCHHE MOJICKYJI.

CBs13p XMMHH C IPYTUMHU HayKaMH. 3HAYEHUE XUMUU B CTPOUTEIBCTBE U
OPYIMX  OTpaciiAX  IPOMBIIUICHHOCTH.  XHUMHYECKHE  pacyeTsl.
CamocrosaTrenbHass paboTa MO OCHOBHBIM 3aKOHOM XHMMHUHU. McTopus
pa3BuUTUS IPEACTABICHUHM O CTpoeHuM aroma. llepBeie Moxenn
ctpoerust aroma. lloHarne o kBaHTOBOW MexaHuke. CocraBiieHUE
AJIEKTPOHHBIX M Tpauueckux (GOpMysl aTOMOB M HOHOB. 3HaueHHUE
MIEPUOIUYECKON CUCTEMBI JJIEMEHTOB.. PannoakTuBHOCTSD.
OHepreTu4eckre IuarpaMMbl TOMO- M TE€TEPOSACPHBIX ABYX-aTOMHBIX
MOJIEKYJI U HOHOB, COCTOSILIIUX U3 aTOMOB DJIEMEHTOB BTOPOI'0 IIEPUOJIA.
Pacuersl jumMHBI CBA3U. B3aumognencTBHe MeXAYy MOJIEKYJIaMHU.
KommnekcoobpazoBarenu #  Juranjpl. TuObl  KPUCTAITTMYECKUX
peunietok. da3oBble NMPEBpAIEHUS BEIIECTBA

24

1-7

Kuca0THO-0CHOBHBIE H OKHUCJIUTECIbHO-BOCCTAHOBUTECJIbHBIC
CBOMCTBA BellecTB. XUMHYECKAsl KHHETHKA U PaBHOBECHE
OcCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COCTUHCHHI. CaMocTosTelbHas

pabora TO KJaccaM HEOPraHWYECKUX COeAUHEHWH. TummuHbie
OKHCIIUTEIM W  BOCCTaHOBHUTENU. HampaBineHue  mpoTeKaHUs
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIILHEIX peaKkum. Onpenenenne
SKBUBAJIEHTOB OKUCIUTEINS U BOCCTAaHOBUTEIS. PoJib cpebl B mporeccax
OKHUCJICHUSI-BOCCTAHOBJICHUSI. MOJIEKYIAPHOCTh U TOPSAIOK PpPEaAKIIHil.
Bnusiane karanuzaropa Ha CKOpocTh peakuuu. ClioKHBbIE peakinu.
dopmanbHas KUHETHKA. DddexTuBHOE BpeMs peaKkiuu.
KBazupaBHOBeCcHOE npUOIIKEHUE. ConpsikeHHBbIE peakuuu.
KBasucranmonaprnoe npubauxeHue A1 MOCIeA0BATEIbHBIX PEeaKITHit

20

1-7




Metamabl.  JjeKTpoxumMu4eckue cucrembl. [agbBaHM4eckue 18 1-7
3JIeMEHThI. JJIEKTPOJIN3 COJIeH

Poxnenue snexrporexHuku. IIpumenenue snexrposmsa. Ilomydenue
METAJUIOB C MCIIOJIB30BAHUEM DJIEKTPONIM3a. OJEKTPOIMTBI U HX
ceorcrBa. l'asbBanm3anus. [IpumeHeHne ranbBaHUYECKHX ITOKPBITHH.
KoHueHTpannoHHble rajibBaHU4YE€CKUE 3IEMEHTBI. AKKYMYJISITOPBI.

PacuetrHo-rpajduueckasi padbora He peIyCMOTPeHAa Y4eOHbIM IJIAHOM
KypcoBasi paboTa He mpexycMOTpeHa Y4eOHbIM MJIAHOM

Oobpa3oBaTre/ibHbIE TEXHOJIOTHH

[Tpu peamuzamuu y4eOHOro MaTepuana Kypca «XHUMHS» HUCHOIB3YIOTCS pa3iHyuHbIe
o0pa3oBaTenbHbIe TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHUI0 aTMOC(epbl CBOOOIHON U TBOPUYECKOM
JIUCKYCCHUU KaK MeXAy IperojaBaTesieM U CTyJIeHTaMH, TaK U B cTyneHdeckoil rpymme. Llensro npu
3TOM SIBJISIETCS BHIPAOOTKA y CTYACHTOB HABBIKOB M KOMIETECHIIHIA, MTO3BOJISIONINX CAMOCTOATEIHHO
BECTH MCCIIEOBATEIbCKYIO M HAYYHO-TIEIarOTHYECKYIO paboTy.

AyauTOopHBIE 3aHSATHA TPOBOJATCA B BUAE JeKHNU ¢ wucnoiab3oBanueM [IK u
KOMITBIOTEPHOTO TPOEKTOpa, JabopaTOpHbIE 3aHATHS MPOBOAATCS B  CICHHAIU3UPOBAHHBIX
ayJIMTOPHUSX C HMCIOJB30BAaHUEM XHUMHYECKOTO jJabopaTopHOro obopymoBanus. CaMOCTOSITEIbHAS
paboTa CTYJCHTOB IMPOBOIUTCS TOJI PYKOBOACTBOM IIPETOJaBaTeiel, C OKa3aHUEM KOHCYJIbTAIlUi 1
MTOMOIIIH MPHU TOJATOTOBKE K KOHTPOJILHBIM paboTaM, BHITIOJIHEHUH JOMAIIHUX 3aaHHH

DoH/ OLICHOYHBIX CPEICTB

®DOoH/ OIEHOYHBIX CPEICTB IO JAUCIUIUIMHE OO0ECHeYrBaeT MPOBEPKY OCBOEHUS
MJIAHUPYEMBIX  pe3yJabTaTOB OOy4YeHHs (KOMIETEHIMA W WX WHIWKATOPOB) TOCPEIACTBOM
MEPOMPHUATHIA TEKYIIET0, pyOe)KHOTO U MPOMEKYTOYHOTO KOHTPOJIS MO AUCIUTIIHHE.

Cs3p Mexay GOpMUPYEMBIMH KOMIETEHIMSMH W (GOopMaMH KOHTPOJS HX OCBOCHHS
MpeJiCTaBjeHa B CIEAYIOUIeH Tadnuiie:

HanmenoBaHue
Ne Ko n HauMeHOBaHME HHIUKATOPa HaumenoBanune

KOHTPOIUPYEMBIX o
n/m JOCTHKEHUS] KOMITETEHITU N OIICHOYHOT'O CPEJICTBA
pa3nenoB (TeMbl)

Bxo/1HOW KOHTPOJIb

VKE-1 Bormnpocsl BXogHOT0

1 | BxoaHO# KOHTPOJIb
KOHTPOJISI (YCTHO)

ATTrecranus pas/ienoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

2 Pazmen 1 «OcuoBer | YKE -1; VKII-3; OIIK- 3. Hoxknan — (yCcTHO)
XUMUH)
KouTpomas mo utoram

- (MUCHbMEHHO)




3 Pasnen 2 VKE -1; YKII-3; OIIK- 3. Joxmnan — (ycTHO)
«OIIEKTPOXUMUS»
KonTposb no uroram
- (IUCBMEHHO)
[IpomexxyTouHas arrecrauus
4 3auer VKE -1; VKII-3; OIIK- 3. Bompocer k satery
(ycTHO)

BxonHO#l KOHTpoOJb MpeAHa3HAueH [UIsl BBISBJICHHUS NPOOENOB B 3HAHUSIX CTYACHTOB U
TFOTOBHOCTH HMX K IOJYYEHHMIO HOBBIX 3HaHHMI. OIEHOYHBIE CpEACTBA JUIsI BXOJIHOTO KOHTPOJIS
MIPEJICTABISAIOT CO00M TECTUPOBAHUE, KOTOPOE BBIJAIOTCS CTYACHTAaM B MHUCbMEHHOM (opme.

[lepeyeHb BONPOCOB BXOHOTO KOHTPOJIS

(TectupoBanue)
1. K kucnoram OTHOCUTCS KaX/10€ U3 BEIIECTB, YKa3aHHBIX B pAAY
1) H2S, HNOs, HBr 3) HC1, H,S04, KCI
2) HI, HPO4, NH3 4) HCI Og4, CHg, H2S

2. B nopsake ycuIeHUS HEMETAUIMYECKUX CBOMCTB XUMHMUYECKUE 3JIEMEHTBI
PAaCIIOJIOKEHBI B PALY

1)P—>S— CI 3)0—->S—Se
2)N— P — As 4)S —->P— Si
3. AToM XJIOpa UMEET pacrpe/ieeHIE JICKTPOHOB MO CIIOSIM:
1)2,8,5 3)2,8,6
2)2,8,7 4)2,8,8

4. B coeIMHEHHH C BOJIOPOJIOM CTEIICHb OKUCIICHUS -2 BCET/Ia UMEET KaXKIbIi 13
JIBYX XUMUYECKHUX JIEMEHTOB:
1O, S 3)0,C
2)S, N 4) S, Cl
5. Peakmus ropenus ammuaka, ypaBHenue kotopoirt 4NH; + 30, = 2N, + 6H0
+Q, sBisIeTCS peaKiuei
1) 6e3 u3MeHeHHs CTETICHEH OKUCIICHHS, KATATHTHYECKOM, IK30TEPMHUECKO
2) ¢ UI3MCHEHUEM CTETNICHEeH OKHMCICHHS, HEKATaTUTHIECKOM, YHI0TEPMHUCCKOM
3) ¢ I3MEHEHHEM CTETIEHEW OKHUCIIEHHS, HeKaTATUTHIECKOM, 9K30TEPMHUECKO
4) 06e3 U3MCHEHUS CTEIICHEH OKUCIICHH S, HeKATATUTHYECKOM, SK30TEPMUIECKOM
6. HWonsl BojgopoJa W  KHUCIOTHOTO OCTaTKa TMpPH  DIIEKTPOIUTUUYECKOU
JTUCCOITHAIIUU 00pa3yIoT
l) NaH,P04 1 NazP0,4 3) HNO3; 1 NH3
2) H,S04 1 HBr 4) K,Si0; u HC1
7. B COOTBETCTBUU C COKpAIICHHBIM HOHHBIM YpaBHEHUEM cu?®*
+ 20H" = Cu(OH); B3auMoIeHCTBYIOT

1) CuS04 u Fe(OH); 3) Cu,S03; u NaOH
2) CuCl; u Ca(OH); 4) KOH u Cu,S
8. OkcwuJl MarHus pearupyer C
1) CuO 3) HNO;
2) Ca(OH); 4) KOH
9. OcHoBaHHE U COJIb 00PA3YIOTCS MIPH B3aMMOICHCTBUH
1) Ba(OH); u KNOs 3) Cu(OH); u ZnCl,
2) NaOH u Fe(S04)s 4) KOH u H,S04

10. B nepuoac HCMCETAJINIMYCCKUC CBOMCTBA XHMMMYECKHMX DIIEMEHTOB C
YBCIIMUCHUEM aTOMHOI'O HOMEpa YCUIIUBAKOTCA, ITIOTOMY 4YTO
1) HE U3MEHSETCS YUCIIO QJICKTPOHHBIX CJIOCB B ATOMC



2) HN3MCHSACTCA BAJICHTHOCTD 3JICMCHTOB B BOAOPOAHBIX COCANHCHUAX
3) YMCHBIIACTCA YUCJIO 3JICKTPOHOB BHCIIHECTO 3JICKTPOHHOT'O CJIOA
4) YBCIMYHUBACTCA YHCJIO 3JICKTPOHOB BHCIIHETO SJICKTPOHHOI'O CJIOA

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIISIEMbI MOHUTOPUHI YPOBHSI YCBOECHUS
3HaHUW ¥ (OPMUPOBAHHUS YMEHUW M HABBIKOB B TEUEHHUE ceMecTpa. TeKyIIHil KOHTPOJIb 3HAHUH,
YMEHHH M HaBBIKOB CTYJIEHTOB OCYILECTBISETCS B XOJ€ Y4YeOHBbIX (ayIUTOPHBIX) 3aHATHIA,
MIPOBOJUMBIX IO pacnucaHuo. DopMaMH TEKYHIErOo KOHTPOJS BBICTYNAKT YCTHBIE OIPOCHI,
pelieHrne KOHTPOJIbHBIX padoT, JOKIIAb! U pedepaTsl.

IlepeyeHb TeM /JIs1 MOATOTOBKH JIOKJIa/1a

1) bBuoTexHONOrus U reHHas HHKeHepus - Texnomoruu X XI Beka.

2) HaHno TexHOJOTrHs KaK IMPHOPUTETHOE HANPABICHUE PAa3BUTHSI HAYKH M IPOM3BOJICTBA B
Poccuiickoit @eneparuu.

3) CoBpemeHHbIE METO/IbI 00€33apaKMBaHMSI BOJIBI.

4)  AmnoTporusi METaslIoB.

5) Kusnsb u gearensHocTh 1. Menzaeneesa.

6) «llepuoanyeckomMy 3aKOHY OyayIiee He TPO3UT Pa3pyLICHUEM. ..

7) Cunre3 114-ro snemeHTa - TpuyM($ pOCCHICKUX (HU3UKOB-SACPIIKOB.

8) Usorormsl BOJOpOIA.

9) Hcnonb3oBaHue paiOAKTUBHBIX H30TOMOB B TEXHUUYCSCKHUX LIEIISX.

10) PeHTreHOBCKOE M3JIyYCHUE U €r0 UCIIOJIb30BAHNE B TEXHUKE U MEIUIHHE.

11) TIna3ma - 4eTBEepTOE COCTOSIHUE BEIICCTBA.

12) AmopdHbie BelecTBa B MPUPO/IE, TEXHUKE, OBITY.

13) OxpaHa OKpyXarolieil cpeibl OT XHMHUYECKOro 3arpsisHeHusi. KojaudyecTBEHHBIC
XapaKTePUCTHUKU 3arPS3HEHUS OKPYXKAIOIIEH Cpeibl.

14) Xwusub u gesrenpHocTh C. AppeHnyca.

15) Bxkiag OT€UYeCTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH IEKTPOIUTHUYCCKOM TUCCOIIUALINH.

16) Mcnosp30BaHHE MHUHEPAIBHBIX KUCIOT HA TPEANPUATHSIX PA3INUHOTO MPOPHIIS.

17) BupryanbHOE MOJCIUPOBAHHE XUMUYECKHUX MPOLECCOB.

18) DseKTposu3 pacTBOPOB AIIEKTPOIUTOB.

19) DiekTpou3 paciIaBoOB AIIEKTPOIUTOB.

20) TlpakTHyeckoe TNPUMEHEHHE ODICKTPOJM3a: paQUHUPOBAHUE, TalbBAHOIUIACTUKA,
raJbBaHOCTETHSI.

21) Ponb MeTasioB B HMCTOPUH YEJIOBCUCCKOW LUBHIM3AIMU. VICTOPHUS OTEYEeCTBEHHOM
yepHOi MeTauTyprui. COBpeMEHHOE METAJUTYPrHUECKOe IPOU3BOJICTBO.

22) Hcropust OTEYECTBEHHOW BETHOW MeTaLTypruu. Pojib METaJIOB U CIJIABOB B HAYy4YHO-
TEXHUYECKOM TIpOTpecce.

23) Koppo3wust MeTaioB 1 Crioco0bl 3alIUThI OT KOPPO3UH.

24) VuepTHbIe WK OJAropoHbIC Ta3bl.

25) Poxmarolue CoJH - raJOTeHBI.

26) HcTopus MIBEICKOM CITUYKH.

27) CoBpeMeHHBIE MPECTABICHUS O TEOPHU XUMUYECKOTO CTPOCHHUSL.

28) XuMus yrieBoIOpOIHOTO ChIPbs U MOSI Oyaymiasi mpodeccusl.

29) VYrieBoJOpoaHOE TOILUIMBO, €T0 BH/IBI M HA3HAUCHHUE.

30) CBapouHO€ IPOM3BOJCTBO U POJIb XUMHH yIIIEBOJIOPOIOB B HEM.

ATTecranus pasjena MO JAUCHUIUIMHE MPOBOJUTCS B NMHCbMEHHOM (opMe KOHTPOJIBHOM
pabotsl. Ha paboTy otBouTCst 40 MUHYT.

ATTecranus paszjiena Mo JAMCUMIUIMHE - CHCTEMa CTaHJapTHU3MPOBaHHBIX 3aJaHUM,
MO3BOJISIONIAs aBTOMATH3UPOBATh POLIEYPY U3MEPEHHs YPOBHS 3HAHUN M YMEHUN 00ydaromerocs.



KoHTpoJib 0 uTOram (KOHTPOJIbHas padoTa)
Bapuanrt Ne 1

1. K xakum Ki1accam HEOpPraHMYECKHX COCAMHEHHUH (OKCHII, IEPOKCH/I, KHCIO0Ta, OCHOBAHUE,
aM(dOTEepHBINA TUAPOKCHI, COJIb) OTHOCATCS ykazanHbIe BemecTBa: NaOH, KCl, NaHSO4, CO,?

2. K xakuMm nepuony, Irpynne u noarpymnmne nepuoaudeckod cucremsl .M. MenneneeBa
OTHOCATCSI JIEMEHTHI [IUHK U XJIOP?

3. CocTaBbTe YpaBHEHHUS SJICKTPOIUTHUECKOM TUCCOIUAIIMHN CIIEAYIOIIUX BEIIECTB:

HzSO3 —

AlCl3, —

Fe(OH)3. —

4. CocTaBbTe MOJICKYJISIPHBIC YPAaBHEHHUS CIEAYIOIINX PEAKIIHA:

MnSO4 + NaOH —

KNO3z + H,SO4 —

5. Uemy paBHa CTENEHb OKUCIIEHUS aTOMOB Mapranua u cepsl B KMnO4 n HyS?

6. Paccunraiite MaccoByto a0 (TiporeHTsl) yraepona B merane (CH,).

7. YcTaHOBUTE COOTBETCTBHE MEXKJYy Ha3BaHHEM BEIIECTBA M THUIIOM KPUCTAILTUYECKON
pemietku. (OTBET 3aMUIIMTE B BUE MTOCIEA0BATEILHOCTH OYKB. )

1) Xnopun HaTpus. a) MounekynspHas.
2) Anmas. 0) Meramnueckas.
3) Xmop. B) MonHasl.

4) luHk. r) ATOMHas.
OTBET! ot .

8. Pacmionosxute OpMyIIbI CIEAYIONIMX BEIIECTB 110 YOBIBAHUIO CTETICHNW OKHUCIICHHUS aTOMa
azora. (OTBeT 3anuuIMTe B BUJIE MOCIIEA0BATENLHOCTH LUGD.)
1) N,; 2) N,O: 3) NH3; 4) N205.
OTBET: i, .
9. B rpynnax ¢ Bo3pacTaHHEM MOPSAKOBOTO HOMEpa pajinychl aTOMOB
OTBET it .
10. Okcuny SO2 COOTBETCTBYET THAPOKCH, (POPMYIIa KOTOPOTO ...''vvvennnnnn...
Bapuant Ne 2
1. K kakuM KjaccaM HEOpPraHMYeCKUX COEeTUHEHHUH (OKCHA, MEPOKCHJ, KHUCIOTa,
OCHOBaHue, aM(OTEpHBIM THUIPOKCHU], COJIb) OTHOCATCSA YyKa3aHHble BemiecTBa: NazPOs,
Ba(OH)z, ZHO, H,S?
2. K xakuMm mepuwomy, Tpymnme W MOATpyIIe mnepuoandeckoi cucremsr J[.U.
MeHieneeBa OTHOCSATCS 3JIEMEHTBl HATPUM U KUCTIOPO?
3. CocTaBbTe ypaBHEHHS AIIEKTPOIUTHIECCKOMN TUCCOIMAIINY CIIETYIOIINX BEUIECTB:
HzSO4 —
HF —
Cu(OH); —
Ca(NO3), —
4. CocraBbTe MOJIEKYJISIPHBIE YPABHEHUS CIEAYIOLIUX PEaKInii:
MgSO, + NaCl —
Fe(OH); + HNO3; —
5. Uemy paBHa cTeneHb OKUCIeHHs aTOMOB xyiopa U pocdopa B KC1O3 u P4O1¢?
6. Paccuuraiite, CKOIBKO MOJIb Ta3a coAepkHUTCsA B 224 1 ra3a npu H. y. (M3BECTHO,
YTO IpH H. y. 1 Mok ra3a 3anumaer 22,4 ).
7. YcTaHOBUTE COOTBETCTBHE MEXJy HA3BaHHEM  BeEIIECTBA U  THUIIOM
KpucTaymnueckoi pemeTku. (OTBET 3aMuIINTe B BUJIE TIOCIIEI0BATEIBHOCTH OYKB.)



1) Xnopun kanus. a) MonekynspHasi.

2) Anmas. 0) Merammmueckasl.
3) Hon. B) MoHHas.

4) XKeneso. r) ATomHasl.
OTBET: i, .

8. Pacnionoxute popMyIibl CIEIYIOMIMX BEIIECTB 110 YOBIBAHUIO CTENIEHU OKHCIECHUS aTOMa
azoTa. (OTBeT 3anuIIKTe B BUE [1OCIEI0BATEILHOCTU LUDD.)

1) N,; 2) N,O:; 3) NH;; 4) N,Os.

(O 2 o - Y T .

9. B nepuogax ¢ Bo3pacTaHUEM MOPSIKOBOIO HOMEPA PATUYCHI ATOMOB ....veuvvennnennn... .

10. Oxcuny BaO cootBeTcTBYET rupoKch, POPMYIIa KOTOPOTO ...'vveenrennnnne.

[TpomexyTouHas aTTecTanus OCyLIECTBISETCS B (hopMe 3aueTa.

[TpomexxyTrouHass aTrecTalMs MO JUCHUIUIMHE B COOTBETCTBUHM C YYEOHBIM IUIAHOM
HampaBJIeHUsl NPOBOAUTCSA B (opMe 3adera. 3adeT MO AUCLUILIMHE IPEACTaBiIsieT OO0l UTOroBoe
UCHBITAHWE [0  HPO(ecCHOHANTbHO-OPUEHTHUPOBAHHBIM  IpolieMaMm,  yCTaHaBJIUBAIOIIEe
COOTBETCTBHE IOATOTOBJIEHHOCTH CTYJIEHTOB TpPeOOBaHUSAM 0Opa30BaTEIbHOIO CTaHJIApTa. 3adeT
MIPOBOJIUTCS C IEJIBI0 TIPOBEPKU YPOBHS M KadecTBa (POPCHPOBAHHOCTH KOMIETEHIMH B pamKax
COOTBETCTBYIOILIETO 3Tala M II03BOJIAET BBIABUTH M OLEHHUTHh TEOPETHYECKYIO M IPAKTUYECKYIO
MOJIFOTOBKY CTYAEHTA ISl pelieHus Npo(heCcCHOHANBHBIX 3a/1au.

Bonpochbl BLIXOHOT0 KOHTPOJIS (3a4€T)

1. Tlpeamer u 3amauu XUMHUH. Y CIIEXH COBPEMEHHOI XUMUHU.

2. OcHoBHbIe TOHATHS XUMHHA. OCHOBHBIE 3aKOHBI XHMHUH.

3. Crpoenus atoma. CoctaB aTOMHBIX sifiep. M3oTorbl, n300apsl SnepHas Mmoaenb
atoma (Pesepdopn). Teopus Ilnanka. Ilocrymarer bopa. KopryckyispHO-BOTHOBBIE
CBONCTBA JJIEKTPOHA. Y paBHEHUE Jie-bpoitns.

4. KBanToBbIe uymucna: rnaBHoe (n), opouransHoe (1), MarHUTHOE (M) ¥ CIHMHOBOE (S); MX

XapaKTEPUCTUKU U B3aUMOCBS3b.

5. Ipunmun Ilaynu; cnenctBus u3 npuHuuna I[laymu. [IpuHIMD HauMeHbIIEH 3HEPrUM
(nmpaBuia Kneukosckoro). [IpaBuno XyHza.

6. DOnekTpoHHble U Tpaduueckue QopMysbl. DIEKTpoHHbIE aHajoru. HopmambHoe u
BO30YKJICHHOE COCTOSTHHE aTOMOB.

7. Ilepuognueckuii 3akoH U mepuoanyeckas cucrema JI.M. Menneneea. 3akon Mo3zinu.
[Iepuons! u Tpynmsl B CBETE TEOPUU CTPOEHHUS aTOMa. BaleHTHOCTh aTOMOB.

8. I3MeHEeHHE KHCIOTHO-OCHOBHBIX W OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX CBOMCTB
BEIIECTB B 3aBMCHMOCTU OT CTENEHM OKHCIIEHUs DJIEMEHTA, OT IMOJIOXKEHHs B Talnuie ..
Menpeneesa.

9. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE  peakuuu. CreneHb  okucieHus. Ilpormeccs
OKHUCJICHUS U BOCCTAHOBJICHUsA. THIBI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUNA. THUIIHYHBIC
OKHCJIUTENIN U BOCCTAHOBUTEIIH.

10. Meronpl cocTaBJIeHHE YypaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH:
3JIEKTPOHHOIO OajaHca, HOHHO-JIEKTPOHHBIM.

11. Xumunueckass cBs3b. OCHOBHbIE BHABI U XapaKTEPUCTUKH XUMHUYECKOW CBS3H.
KoBasienTHast cBA3b. MexaHU3M 00pa3oBaHMs KOBAJIEHTHOW CBS3U. MeTOJl BAJIEHTHBIX CBS3EH.
HaceplmaeMocTh ¥ HaNpaBIEHHOCTh KOBAJIEHTHOH CBsA3H. [losipHas KOBaJIeHTHAs CBS3b.

12. Nounas cBs3b. Teopust Koccens. Metannudeckast CBS3b.



13. BonmoponHast cBsa3b. B3aumoneiictBue Mexay Mojekyidamu. J[OHOpHOAKIenTOpHHAs
cBs3b. KoMILIEKCHBIE COETMHEHMSL.

14. OcHoBHbBIE NOHATHUS XUMHUYECKON TEPMOJUHAMUKU. BHYTpEHHSS dHEPIUs U SHTAIbIN
cucreMbl. TeroBble >QQEKTsl XUMUYECKHX peakuui. TepMoXxuMHUYecKHe ypaBHEHHs. 3aKOHbI
I'ecca. OHTanBNUA 00pa30BaHUS XMMUUYECKUX COEAMHEHU.

15. CkopocTh XMMMUYECKMX PEAaKLMH B IOMOIEHHBIX CHUCTEMaX. 3aBHCHMOCTb CKOPOCTHU
XMMHUYECKHUX pPeakUil OT KOHIIEHTpaluu. 3aKoH AeicTBUSA Macc. KOHCTaHTa CKOPOCTH PEAKLIMH.

16. 3aBUCUMOCTH CKOPOCTH XMMUYECKHMX PEaKLUH OT MPUPOJbl U TeMIepaTypbl. DHEprus
aktuBamuu. [Ipasuno Bant-I'opda. YpaBuenue Appennyca.

17. CxopocTb XMMHYECKUX PEAKIMI B F€TEPOT€HHBIX CUCTEMaX. 3aKOH JEHCTBHUS Macc JJis
TETEPOreHHBIX PEAKIIUM.

18. TlonsTHe O KaranM3e W Karajau3aTopax. MexaHu3M JeicTBus KaTamuzatopa. 19.
Oo6parumeie peakuuu. PaBHOBecHOE cocTosiHUE crcTeMbl. KOoHCTaHTa paBHOBECHS ISl TOMOT€HHBIX
u rereporeHHblx cucteM. llpunnun Jle [llatense. BiusHue naBneHus, TeMnepaTypsl,
KOHIIEHTPALMU Ha CMELICHUE XUMUYECKOTO PaBHOBECHS.

20. ucnepcHble cUCTEMBI, UX Kiaccudukanus PactBopsl. Xumuueckas Teopusi pacTBOPOB.
CriocoObl BbIpaXKEeHUsI KOJIMYECTBEHHOI'O COCTaBa pacTBOPOB. PacTBOPUMOCTS.

21. OO6mme cBoiicTBa pacTBOpoB. 3akoHBI Payns. OcMoTHYecKoe NaBlieHUE, 3aKOH BaHT-
o da. Xumudeckoe paBHOBECHE B PaCTBOPAX.

22. BopHbIe pacTBOPHI AJIEKTPOIHUTOB. TeopHs AIEKTPOIUTHYECKO# mucconuanuu. [Iporecc
mucconranui. CunbpHble H  cina0dble  d7eKTposuThl. CTENmeHp W KOHCTaHTa JIMCCOLMAIIHH.
AKTHBHOCTb. MasnopacTBopumble 31eKTpoauThl. [Ipounssenenue pactsopumoctu (I1P).

23. DnexTpoiluTHYecKass ~Juccouuanus Boabl.  BomopoaHblii  mokazaTenb  Cpebl.
HNnuaukatopsl.

24. CymHOCTh 3JIEKTPOIM3a. DJEKTPOIM3 paciuiaBoB. PacTBOpHMbIE M HEpacTBOPUMBIE
aHoJipl. BropruHble mponeccs Ipu 3IEKTPOIIU3E.

25. KaromHble 1 aHOIHBIC TPOIECCHI IPU AIIEKTPOJIM3E BOJHBIX PACTBOPOB AJIEKTPOIHUTOB.
3axonbl ®apazes. Boixoq no Toky.

26. Kopposus meramuioB. Kiaccudukanust KOPPO3HOHHBIX —IPOIECCOB. XHUMHUYECKast
KOppo3usl (ra3oBasi KOpPpo3Hsl, KOPpO3Hsl B HEIEKTPOIUTax). KMHETHKa XUMHUYECKOW KOPPO3HH.
KoaddutmenT crmomrHocTy.

27. DNeKTpOXUMHUECKas KOppo3usi; €€ BUAbl M CyIHOCTh. Koppo3us ¢ BOJOPOJHON H
KHUCJIOPOJHOM JETOIAPU3ALUEH.

28. Knaccugukaius METoI0B 3alllUThl METAJIOB M CIIJIABOB OT KOppo3uu. MeTauindyeckue
3alUTHBIE TOKPHITHS (KaTOAHbIE U aHOAHbIE). HeMeTanueckue 3auTHbIE TOKPBITHS.

29. DIEeKTPOXUMHUYECKUE METOIBI 3alTUTHI (IIPOTEKTOPHAS 3aIllUTa, KATOHAS 3aIIHUTa).

30. U3meHeHne CBOWCTB  KOPPO3MOHHON  Cpenbl:  HMHTHOUTOPBI  KOPPO3WH,  UX
KJIacCU(UKALMS U MEXaHU3M JEHCTBUS.

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTHKEHH

Baaasl

(utoroBoit OcBoenue
. . . TpeGoBanus kK 3HAHUAM
PEUTHHIOBOW | KOMIIEeTeHI Ui

OTICHKH )




100-85 [IponBunyThiii | OTBETHI HA TOCTAaBICHHBIE BOMPOCHI TOJHBIE, YETKUE U
YPOBEHb pa3BepHyTble. PemieHuss 3agad  JOTMYHBI, JIOKa3aTeIbHBI H
JIEMOHCTPUPYIOT ~aHAJTMTUYECKUE H TBOPYECKUE CIIOCOOHOCTH
CTY/CHTA.
84-70 Cpennwuii JlaroTcst TIOJTHBIE OTBETHI Ha IOCTaBJICHHBIC BONpOCHL. [lokazaHo
YPOBCHB YMEHHUE BBIIENATh MPUYNHHO-CIICACTBEHHBIC CBs3H. [Ipu perieHun
3aja4 JIONMYyIICHBl HE3HAYUTENbHBIC OIIUOKH, HWCIPABJICHHBIC C
MIOMOIIBIO «HABOJISIINX» BOIPOCOB MPEMOAABATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  PpEHICHUS IIOCTABICHHBIX  3a/ad
YPOBEHb HEIOCTaTOYHO MouiHble. JIoruka U mocae10BaTelbHOCTh B PEIICHUN

3aaa4 UMCIOT HAPYLICHU . B oTBeTax OTCYTCTBYIOT BbBIBOJBI.

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecIieYeHne
yueOHOH TUCIUIIMHBI

OcHoBHas JInTepaTypa
1. MunaeBckas JI.B. OOmas xwumusa. Jlns HHKXEHEPHO-TEXHUYECKUX HAMpPaBICHUN

MOATOTOBKU U cHeluanbHocTel: yuyeOHoe mocobue / JI. B. Munaesckas, H. A. lleronnxuna. —
Cankr-IlerepOypr: Jlans, 2020. — 168 c. Pexum JocTyna:
https://e.lanbook.com/reader/book/126907/#2

2. EropoB B.B. O6mas xumust: yaeonuk mis BY3o0B / B.B. Eropos. — 2-¢ u3n. — CaHkT-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum nocryna: https://e.lanbook.com/book/153684

3. YpsannukoBa M.H. Xumus B 3amadax W ympaxHEeHUSX [DIEKTPOHHBIM pecypc]: yu.
nocobue: B 2-x 4. — Y. 1 O6mas u Heopranudeckas xumus / M.H. Ypsaaaukosa, A.A. YpsIHHKOB. -
Tam60B: ®I'BOY BO «Tam0. roc. yu-t um. I'.P. Jlep>xaBuna», 2019. - 108 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/156864/#4

JonosHuTeILHASA JTUTEpPaTypa

4. AnekcanapoBa O.A. Heopranuueckas xumus. TeopeTnyeckue OCHOBBI M JaO0OPAaTOPHBII
npakTukym: yueOHuk / D.A. AnekcanapoBa. - Cankrt-IlerepOypr: Jlans, 2019. - 396 c. Pexum
noctyna: https://e.lanbook.com/book/116356

5. bynanos B.B., JlomoBa T.H., PeiOkun B.B. Xumnueckas kuHeruka: y4. nocodue / B.B
bynanos, T.H. JlomoBa, B.B. Peibkun. — CII6: Jlanp, 2014. — 288 c. — Pexum pocryma:
https://e.lanbook.com/book/42196

6. bannos JI.H. CoopHuk 3a1a4 u ynpaxkHeHUd no obuieit xumuu: yue6Hoe nocoodue / JI.H.
baunos, U.JI. Tleppunosa, T.B. CokonoBa. — Cankr-IlerepOypr: Jlans, 2016. — 188 c. — Pexum
nocryma: https://e.lanbook.com/reader/book/75504/#40

7. CununpiHa W.H., TapanoBa C.A. Metomuueckue ykazaHus K JabopatopHoil pabore
«CKOpOCTh XUMHUECKOM PEaKIMi U XUMUUECKOe paBHOBecuny. - banakoso: BUTU HUAY MUDU,
2021. - 16 c.

8. CununpiHa WM.H., TapanoBa C.A. Meronuyeckue ykazaHus K jabopaTopHOU pabote
«OKHMCIINTENBHO-BOCCTAHOBUTENIBHBIE peakuuny. - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

9. CununpiHa WM.H., TapanoBa C.A. Meronuyeckue ykazaHus K jabopaTopHOU pabote
«QIeKTpoauTHIecKas quccounanus». - banakoso: BUTU HUAY MU®DU, 2021. - 16 c.

10. Cununpmia W.H., TapanoBa C.A. Meroanueckue ykazaHus K JabopaTopHOi paboTte
«Qnexrponusy. - banakoso: BUTU HUAY MUDU, 2021. - 16 c.

IIporpammuoe obecneuenne u UurepHer-pecypcesbi:


https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684

- Tpolecc peanu3aly 00pa30BaTENbHONW MPOTrpaMMBbl 1O JIUCHHUIUIMHE «XUMHS» B
coorBercTBUH ¢ TpeboBanusMu ®PI'OC BO obecnieueH HEOOXOMMBIM KOMIUIEKTOM JIUIIEH3HOHHOTO
nporpammHoro obecrieueHust «Word», «Power Painty» «Excely;

- TepevYeHb PecypcoB HWH(POPMALMOHHO-TEICKOMMYHUKAMOHHOW cetn «MHTepHeT»
HEOOXOJMMBIX JUIl OCBOCHHS JUCIUITIIHHBL:

1. Xumus g BcexX: WUIIOCTPUPOBAHHBIE MaTepHaibl IO OOMIeH, OpPraHMYecKOH W

HEOpPraHW4YeCcKoi XUMUHU [DneKTpOHHBIN pecypc] - Pexum JIOCTyIa:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XuMuyeckue HaykKu H oOpazoBaHHe [DIJIEKTpOHHBIN pecypc] — Pexum moctyma:

http://www.chem.msu.su/rus/

MarepuajibHO-TeXHH4YECKOe o0ecnieyeHue y4eOHOH TUCHMIIINHBI

VYuebnas aynutopus ayautopus Ne.535.

Haznauenue: nomerieHue AJis MPOBEACHUS JICKIIMOHHBIX 3aHATUH, 3aHATHI MPAKTUYECKOTO
TUIA, TPYIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTALUH, TEKYILIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM
aTTecTaluu.

OGopynoBanue:

KommuiekT MmynbTuMeuitHoro o60pyaoBanus (IpoekTop, FKpaH, kommstorep, UBII,
KOJIOHKH)

MonwuTop Lenovo,

[Tpoexrop BENG,9xpan Lumien, Kononku Genius

I[Mpoueccop — AMDACthlon (tm) X4840 Quad Core Processer 3.10 GHz,OnepaTtuBHas
namsTh - 4Gb

JInnieH3noHHOE ¥ CBOOOHOE MTPOrpaMMHOE obecriedeHe 001Iero u npopecCHoHaIbHOro
HaznaueHus: MS Windows, MS Office Professional, Kaspersky Security

JlaboparopHble 3aHATUS MPOBOAATCS B Ja0OpaTOpuM, OCHAIICHHOM CTaHIAPTHBHIMU
KOMILIEKTaMH OT€YECTBEHHBIX MMPHOOPOB, XUMUYECKOH MMOCY/IbI, PEaKTHBOB.

YueOnas aynutopus (aya.536)

OGopynoBanue:

Habop XMMH4ecKUX peakTHUBOB U MOCYAbI

Boinpsimurens 3582 ainis nabopaTtopHoil paboThI

Ixa¢ BeITsSKHOM ¢ BeTpoeHHbIM BenTmiiitopom BEHTC 150 BKO

YueOHO-MeToAN4YecCKHe PEKOMEHIallMHU ISl CTY/I€eHTOB

1. Vkazanus ons npocayuueanus 1ekyutl

[lepen HauanoMm 3aHATUH BHUMATEIBHO O3HAKOMHTHCS C YYEOHBIM IIJIAHOM IPOBEIACHUS
JIEKIUI U CIIMCKOM PEKOMEHJA0BAHHOW JINTEPATYPHI.

[lepen mocemieHneM OdYEpETHON JIEKIIMM OCBEKUTh B TAaMSTH OCHOBHBIC KOHIICTIIHH
npoiiieHHoro panee marepuaia. [1oAroToBUTh Mpu HEOOXOAUMOCTH BOIPOCHI IpemnoiaBaTento. He
Ha/10 0IacaThCsl, YTO BOMPOCHI MOTYT OBbITh MPOCTHIMHU.

Ha nexuuu OCHOBHOE BHHMMaHHE CIEAyeT yIensaTh He (opMyldaM U MaTeMaTHYeCKUM
BBIKJIAJIKaM, a COAECP KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEAETICHUSM U IIOCTAHOBKAM 3a/1ay.

B nmpouecce wu3ydeHHs JIEKIMOHHOIO Kypca HEOOXOAMMO IO BO3MOXKHOCTH 4YacTo
BO3BpAIAThCS K OCHOBHBIM TIOHSTHSM M METOJAaM PEUIeHHs 33134 (371eCh BO3MOXKEH BHIOOPOUYHBIH
KOHTPOJTb 3HAHUH CTYIIEHTOB).

XKenaTenpHO WMCMONB30BaTh KOHCHEKTHI JIEKIUH, B KOTOPBIX HCIOJB3YETCS TPHUHSITAS
MperoiaBaTesieM CUCTeMa 0003HAYCHH.

Jns Gornee mMoApPOOHOTO H3YyYEHHUS Kypca cieayeT pabdoTaTb C PEKOMEH]JIOBAHHBIMU
JUTEPATyPHBIMU UCTOUHUKAMH U BHOBb MOSIBIISFOLIMMHUCS UCTOUHUKAMH.

2. Vraszanus ons evinoinenus 1a60pamopusvix pabom


https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2

Cobnronate TpeOOBaHUS TEXHUKH OE30MACHOCTH, I Yero MpOCIyIIaTh HEOOXOAHWMBIE
Pa3bsICHEHUS O MPABUWIIBHOCTH MOBEACHUS B JIAOOPATOPHH.

Ilepen BbIMOIHEHHEM J1IA0OPATOPHONW pPabOTHI MPOBECTH CAMOCTOSTEIBHO MOJATOTOBKY K
paboTe H3y4YMB OCHOBHBIE TEOPETHUECKHE TMOJIOKEHHs, 3HAHHE KOTOPBIX HEOOXOIUMO JUIs
OCMBICJIEHHOT'O BBITIOJTHEHUS paOOTBHI.

B mpouecce BbINONHEHUS pabOThl ClIeqyeT MOCTOSHHO OOLIAThCs € IpernojaBaTesieM, He
JIOIyCKasl IO BO3MOYKHOCTH HEIIPABUJIbHBIX ACHCTBUI.

OCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a()UKCHPOBATh B MUCbMEHHOM BHJIE.

IIpu cpaue 3adera mo paboTe MOArOTOBUTH OTYET O IMPOAEIAaHHON paboTe, e JOJIKHBI
OBITh OTPA’KEHBI OCHOBHBIE PE3YJIbTATHI U BBIBOBI.

3. Vkazanus 0ns blnoanenuss camocmosmenvHol pabomol

[TonmyunTts y mpenojaBaress 3alaHie U CIIMCOK PEKOMEHIOBAaHHOM JuTepaTypbl. M3yuenue
TEOPETUYECKHX BOMPOCOB CJIEAyeT MPOBOJIUTH IO BO3MOXKHOCTH CaMOCTOSTENBHO, HO TIpU
3aTpyAHEHUSIX 00palaThCcs K NPernoJaBaTento.

[ToaroToBUTH MUCEMEHHBIHM OTUET O MPOJICIAHHON padoTe.

IIpu BbIMONIHEHUU (POHTANBHBIX 33JaHUN [0 YCMOTPEHUIO IpernojaBaTens paboTa MOXKET
ObITh OlleHeHa 0e3 MUCbMEHHOIO0 OTYeTa HAa OCHOBE OTBETOB HAa KOHTPOJbHBIE BOIPOCHI, NPH
YCIJIOBUU aKTUBHOM CaMOCTOSATENbHON PaOOTHI.

[ToaroToBUTH OTBETH HA KOHTPOJIBHBIE BOMPOCHI.

MeToauyeckue peKOMEHAALUMH ISl IIpenogaBaTe/ien

1. Vkazanus ona nposedenus nekyuti

Ha nepBoii BBOAHOI nekiuu cienath oomuii 0030p cofep:kaHus Kypca 1 OTMETUTh HOBBIE
METOAbl U MOAXOJbl K PELICHHIO 3ajlay, paccMaTpUBaeMbIX B Kypce, JIOBECTH [0 CTYIEHTOB
TpeOoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

[Tpu noAroToBKE K JEKIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOJYyMaTh IUIaH €ro MPOBEACHMUS,
COJIep’KaHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKIIOYMTENBHOM YacTH JIEKLIMHM, O3HAKOMHUTBCS C
HOBUHKaMHU y4yeOHOW M METOJMYECKOW JUTEepaTyphl, MyOJUKALUIMU NEPUOJUYECKON MeyaTH 10
T€ME JIEKIMOHHOTO 3aHATUSA. YTOYHHUTH IUIAH NPOBEIACHMS NPAKTHUECKOTO 3aHATHUSA IO TeMe
nexuuu. [lepen n3noxeHreM TEKyLIero JEKIMOHHOIO MaTepHraja HATOMHUTh 00 OCHOBHBIX MTOTax,
JOCTUTHYTBIX Ha NMpeAblAyInX Jekuuax. C 3Tol Lenblo 3a1aTh HECKOIBKO BOIPOCOB ayAUTOPUH U
OCYILECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B XoJle JEeKIMOHHOrO 3aHATHS IpernojaBaTesb JAO0JDKEH Ha3BaTh TeMy, ydeOHbIe BOIPOCHI,
O3HAaKOMHTb CTYJIEHTOB C I€PEUYHEM OCHOBHOU U JIOTIOJHUTEIBHON JIUTEPATYpPhI IO TEME 3aHATHS.
PackpsbiBasi conep:kaHne yueOHBIX BOIIPOCOB, aKIEHTHUPOBATh BHUMaHUE CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, SBJIEHUSAX U Ipoleccax, OCOOCHHOCTSIX UX IMpOTeKaHHs. PacKpblBaTh CYIIHOCTb U
COJIep’)KaHUE PAa3IMYHBIX TOYEK 3PEHHUS M HAy4YHBIX IOJAXO0JI0OB K OOBSICHEHMIO TEX WM HHBIX
SIBJIEHUW W MPOLIECCOB.

Crnenyer apryMeHTUpOBaHO OOOCHOBaTb COOCTBEHHYIO TO3MLHIO 10  CHOPHBIM
TeopeTndyeckuM BompocaM. [IpuBoauts npumepsl. 3afaBaTh MO XOAY H3JIOKEHUS JIEKIIMOHHOTO
MaTepuajia pPUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTb Ha HHUX OTBET. OTO CHOCOOCTBYET
aKTUBU3ALIMHA MBICIUTENBHON AESITEIbHOCTU CTYJEHTOB, MOBBIILIEHUIO UX BHUMAaHMS U MHTEpeca K
MaTepuaiy JIeKIuH, ee coaepkanuto. [IpenogaBarens JOMKEH pyKOBOJIUTH pabOTOM CTYAEHTOB 110
KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia, NOJYepKHBaThb HEOOXOJUMOCTb OTPaKEHUS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHHH HM3ydaeMol TeMbl, 0c000 BbIJIENsSA, KaTeropuaabHbIA anmapar.
B 3axnrountenbHOW YacTH JIEKIUMU HEOO0XO0AMMO CcGOpMYNIHpOBaTh OOIIKME BBIBOJABI 1O TEME,
PacKpBIBAIOIIME COJAEpKAHUE BCEX BOIPOCOB, IOCTABICHHBIX B JeKIUH. OOBSIBUTH IJIaH



OUEpPEHOT0 MPAKTHUYECKOTO 3aHATHUS, JaTh KpPaTKWe PEKOMEHAAIMU MO MOATOTOBKE CTYJIEHTOB K
npaktuke. OnpenenuTb MECTO M BpeMsi KOHCYJIbTAllUU CTYJIEHTaM, IOXEJIaBIIUM BBICTYNHTH Ha
MIPaKTUKE C TOKIaJaMu U pedepaTamm.

Ha mnocnenneit nexkumuu yaenuTh BpeMs i 0030pa Hamboiee BaXXKHBIX ITOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus onsa nposedenus 1abopamopHuIx 3aHAMuUlL.

Cobmoiath TpeOOBaHUSI TEXHUKU 0€30MaCHOCTH U MPOBOJUTH HEOOXOJUMbIE Pa3bsICHEHUS O
MPAaBWJIBHOCTH MOBEACHUS B Ta00OPATOPUH.

[lepen BbIMONIHEHHWEM J1TAOOPATOPHON PabOTHI MPOBEPUTH CTEHNEHb MOTOBHOCTU CTYAEHTOB,
HAaIIOMHHUTH U OOCYIUTh OCHOBHBIC TEOPETUUYECKUE MOJIOKCHHSI, 3HAHUE KOTOPBIX HEOOXOAMMO IS
OCMBICJICHHOTO BBITIOJHEHUS padoT.

B mnpomecce BbmonHEHUS pabOTHl ClEAyeT IOCTOSHHO OOIIAThCS CO CTYIEHTaMH, HE
JIONYCKasl IO BO3MOYKHOCTH X HENIPABUJIbHBIX JEHCTBUM.

TpeboBatb, 4YTOOBI OCHOBHBIE pE3YyJbTaThl JKCHEPUMEHTOB ObUIM  3a(UKCHPOBAHBI
CTYJICHTaMHU B IMCbMEHHOM BUJIE.

[Ipu npueme 3auera mo padbore TpeOOBATh OTUET O MPOJAETaHHON paboTe, rIe MOIKHBI ObITh
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

3. Vkazanus no KOHmMpoo camocmosmenbHol pabomsl CMyOeHmos

[lo ycmoTpeHuio mnpenopaBarensi 3aJaHUE HAa CaMOCTOSITEJIBHYIO pPabOTy MOKET ObITh
WHJIMBUIYAIbHBIM WU (PPOHTAIILHBIM.

[Ipu ucnonb30BaHUM UHIMBUAYAIBHBIX 33JJaHUN TPeOOBATh OT CTYJEHTA MUChMEHHBINH OTYET
0 MPOJIeIaHHOM paboTe.

[Ipu npuMeHeHnn (PPOHTATBHBIX 3a/1aHUN BECTH KOJUIEKTHBHBIE OOCYKIEHHUS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1enpl0 KOHTPOJSI KayecTBa BBIMOJHEHHS CaMOCTOSTENbHOW paboThl TpeOoBaTh
WHJIMBUIyQJIbHBIE OTYETHI (JOMYCTUMO BMECTO MUCHMEHHOI'O OTYETa MPUMEHSITh UHIUBHUIYyaTbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMu OC HUAY MUDU u yuebHBIM
IUIAHOM OCHOBHOM 00pa3oBaTeilbHOM NporpaMMbl IO HampasieHHIo moArotoBku 13.03.02
DNEKTPOIHEPTETHKA U DIEKTPOTEXHHUKA.

Pabouyro nporpammy coctaBuiia I0IEHT I'epacumoBa B.M.

PeleH3enT: I01EHT it e 3y6osa H.I'.

[Iporpamma omobpena ©Ha 3aceganun  YMKH  13.03.02 DnexktposHepreTuka u
anekTporexHuka ot 15.11.2021 roga, mpotokoi Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUT I'y6arenko M.C.




