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

KBanupukanus BbINYCKHUKA

bakanasp

®opma 00y4eHust

3aoyHasa

banakoBo



HeJIb OCBOCHUSA JUCHHUILINHBI
[lenpio mpernopaBaHUs AUCHUIUIMHBL SBJSIETCS MOJMYy4YeHHE 3HAHUM, HEOOXOAMMBIX ISt

IUTOIOTBOPHOM AEATENbHOCTH CHEIHATNCTa. XUMUS POPMUPYET TEXHOJIOTHYECKOE MUPOBO33PEHUE
CMCHUAINCTOB I HMX IPOU3BOJACTBEHHO-TEXHOJOTMUYECKOW M MPOCKTHO-KOHCTPYKTOPCKOU
npodecCHOHATLHOM IS TEIILHOCTH.

3agayd U3y4CHUS MUCHUILUIMHBI: M3YYCHHE OCHOBHBIX 3aKOHOB W MOHATHH OOIIEH XMMHUU
JUISL aHAJIM3a MPOIIECCOB, MCIOJIb3YEMbIX B MAITMHOCTPOCHUH, @ TAK)KE BBIMOJHEHHE XMMHUYECKHX
pacyeToB ¢ HCIOJBb30BAaHUEM CIPABOYHOW JIMTEPATYphl, [MOMOTAIOIIHWE pEIIaTh BOMPOCHI
HAJIKHOCTH MaTEPUAJIOB U KOHCTPYKIIHH.

MecTo yueOHoi# qucuuiuiuibl B ctpykrype OOII BO

I/IsyquI/Ie KypcCa «XHMHH» CBS3aHO C HeO6XOI[I/IMOCTBIO 3HAaHWM OCHOB MaTEMAaTUKU,
(bI/ISI/IKI/I, I/IH(l)OpMaTI/IKI/I, IIUPOKOE HCIIOJB30BAHUEC, KOTOPBIX HE TOJIBKO I[aéT BO3MO>XXHOCTb
Hauboiee TOYHO BBIPA3UTh TCOPETHYCCKUEC 3aKOHOMECPHOCTH, HO H ABJIACTCA HCO6XOI[I/IMI)IM
HHCTPYMCHTOM HX YCTAHOBJICHUA. I[JISI OCBOCHUA IHUCHUIIINHBI «XUMUS HCO6XOI[I/IMBI 3HaHHC,
YMCHHUC HW BJIAACHHUC MATCpHUaJIOM II0 MNPCAMICCTBYIOIIHMM OUCHUIITIMHAM B COOTBCTCTBUU C

TpeOOBAHUSMHU OCBOCHUS NMPOTPAMMBI: MaTeMaTHKa; (pHU3HKa.

Kommnerenuun odydaromerocsi, opMmupyemMmbie B pe3yJbTare

OCBOCHMUA JUCHUIIJINHBI
B mpomecce ocBoeHuss NaHHOW AMCHMUIUIMHBL Yy CTyAeHTa (OPMHUPYIOTCS CIEAYIOIIHe
KOMIIETEHIIUH:

VHHUBEpCaJIbHBIC:
Kon HaumenoBanue NuaukaTopsl TOCTHKEHHS] KOMIIETEHIIUU
KOMIICTCHITHH KOMIICTCHITHH
YKE-1 Cnocoben ucnonb3oBath 3HaHuA | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX  JIUCIUIUIMH, METOIbI
JTUCIUIIMH, TIPUMEHATh METOJbI | MAaTeMAaTUYECKOTO aHalu3a U MOJACIUPOBAHUSA,
MaTEeMAaTHYECKOTO aHalh3a | | TCOPETUYECKOTO0 W AKCICPUMEHTAIBLHOTO
MOJIeTTUPOBAHUS, WCCIIeTOBaHUS
TEOPETUYECKOTO u | Y-YKE-1 YmerTs: HCTIOB30BATh
AKCIIEPUMEHTAIHLHOTO MaTeMaTHYeCKUe METOAbl B TEXHUYECKHX
UCCJICJIOBAHMSI B TIOCTABJICHHBIX | MPUIOKEHUSIX,  PACCUHUTHIBATH  OCHOBHBIC
3a/a4ax YHCIIOBBIC XapaKTePUCTHKU CITy4aifHbIX
BEJIMYMH, pemrathb OCHOBHBIC 3a/1aun
MaTeMaTHYeCKON CTaTUCTUKH, pemiaTth
TUTIOBBIC PACUCTHBIC 33291
B-YKE-1 Bnanets: METOoIaMUu
MaTEeMaTHYECKOTO aHallu3a M MOJCITUPOBAHUS;
METOJIaMHU pElIeHUs 3aJad aHalli3a U pacuera
XapaKTEPUCTUK bu3nIeCKuX CHUCTEM,
OCHOBHBIMH npueMaMu 00paboTku
AKCIIEPUMEHTAIBHBIX  JAaHHBIX,  METOJaMHU
paboTel ¢ TMPUKIAAHBIMEH  TPOTPAMMHBIMH
MTPOTyKTaAMH
VYKII-3 Criocoben CTaBHUTh cebe | 3-YKII-3 3HaTh: OCHOBHBIE  TpUEMBI
oOpaszoBarenbHple 1end oA | 3PGEKTUBHOTO  yNpaBIEHUS  COOCTBEHHBIM
BO3HUKAIOIIINE JKU3HEHHBIC | BpEMEHEM, OCHOBHBIE METOUKU
3alaud, TOoA0UpaTh CHOCOOBI | CAMOKOHTPOJI, CaMOpPa3BUTHUS u
pelIeHus U CPeCTBA pa3BUTHUS (B | caMo0oOpa30BaHUs HA MPOTSHKEHUH BCEH )KU3HU




TOM 4YHUCIE€ C HCIOJIb30BAHUEM

U(QPOBBIX  CPENCTB)  JPYrUX
HEOOXOIUMBIX KOMITETEHIIUHA

C UCTIOJIb30BaHNEM LIU(PPOBBIX CPEIICTB

V-VKII-3 Ymers: 3¢ (pekTuBHO TIIaHUPOBATh U
KOHTPOJINPOBATH COOCTBEHHOE BpeMs,
UCTOJB30BATh  METO/ABl  CaMOpETYJISIHH,
CaMOpa3BUTHS W CaMOOOydYeHHS B TEUEHHE
BCEH JKM3HM C HCIIOIB30BAaHUEM ITH(PPOBBIX

CpeAcTB
B-VKII-3 Bnapers: MerogamMu YIpaBiIEHHUSA
COOCTBEHHBIM  BPEMEHEM,  TEXHOJOIMSIMHU

pUOOpETEeHUs], UCTIONb30BaHUS U OOHOBIICHHS
COLMOKYJIBTYPHBIX U  HPOQecCHOHATbHbBIX
3HAaHUW, YMEHWI, U HaBBIKOB; METOJIMKaAMHU
CaMOpa3BUTUS M caMOOOpa30BaHUs B TEUECHUE
BCEH JKM3HM C HCIIOJIB30BAaHUEM ITH(PPOBBIX
CpEeACTB

obmienpodeccuoHaNbHbIE:

Kon HaumenoBanue NuaukaTopsl TOCTHKEHHS] KOMIIETEHIIUU

KOMIICTCHITHH KOMIICTCHITHH

OIlK-3 Criocoben npumeHsTh | 3-OI1K-3 3HaTh: OCHOBHBIE MaTEeMaTHYCCKHE
COOTBETCTBYIOIIUN (bu3MKo- | MPUIIOKEHUS U (PU3MUECKUE 3aKOHBI, SIBICHUS
MaTeMaTUYeCKHUil amnmapar, | ¥ IpoIecChl, HA KOTOPBIX OCHOBAHBI IPUHITUIIBI
METO/IBI aHanm3a U | JeiictBusl ~ O0BEKTOB  MpodecCHOHaIbHOU
MOJICJIUPOBAHUS, NEeSTEeIbHOCTH, a TaKxKe amnmapar
TEOPETUIECKOTO U | TEOPETUYECKOTO M AKCIEPUMEHTaIbHOTO
AKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS
ucciaenoBanuss npu  pemeHun | Y-OIIK-3  YMerh: mnpuMeHSTh  OCHOBHBIC

HpO(l)CCCI/IOHaJ'IBHbIX 3aJa4

3aKOHbI MAaTCMATHUKU, (1)I/I3I/IKI/I U TCXHHUYCCKHUX
HayK Ipu MOJACIHMPOBAHUU TCXHOJIOTMYCCKUX

MIPOIIECCOB
B-OIIK-3 Bmaners:
anmapaTtoM, METOJaMu
3KCHepI/IM€HTa.TII>HOFO

TECOPECTUYICCKOTO U
HUCCICIOBaHUA
PCHICHUHN HpO(l)eCCI/IOHaHBHBIX 3agaq

MaTEMATHYCCKUM

pu

3agaum BOCIINTAHHUS, P€AJIN3YyEMbIC B PaMKaX 0CBOCHHUHA JUCIHUILINHDBI
B nponecce ocBoeHMs TaHHOW JUCHUIIIIMHBI PEATU3YIOTCA CAEAYIOINE 3a4a49d BOCIIUTAHMUS:

Hanpasienue/uenu

Co3nanmue ycJioBuii,
o0ecreynBarO KX

Hcnoan3oBanue
BOCIIHUTATEJILHOIO
NMOTeHHAJIA y4eOHOMH
JUCIMILINHBI

BosBJiieuenue B
Pa3HOILIAHOBYIO
BHEY4eOHYI0
JeATEeJbHOCTh

[Ipodeccrnonanbuoe
U TPYIOBOE
BOCIIMTaHUE

- popMupoBanue
KYJIbTYpPBI
HCCIIEN0BATENBCKON
Y UHXKEHEPHOU
nesitensHoctH (B16)

Hcmons3oBanne
BOCIIUTATEILHOTO
MMOTEHITANIa JHUCIUATUINH
npo(hecCHOHATEHOTO MOYJIS
JUTS dbopMupoBaHus
WH)XEHEPHOTO MBIIUICHUS U
WH)KEHEPHOW KYJIbTYpHI 3a
CUéT MPaKTUYECKUX
CTYAEHYECKUX HMCCIEA0BaHUM
COBPEMEHHBIX
MIPOM3BOJICTBEHHBIX CHCTEM;
MIPOEKTHOMN JIeSITeIbHOCTH

1.Opranuzanust Hay4Ho-
MIPAKTUYECKUX
KOH(EpeHIIM U BCTPEY C
BEIYLIUMHU
crenuaiIncTaMu
IPENIPUATHIA ropoJia U
BETEpaHaMU aTOMHOMN
OTpAaCIIH.

2. Opranuzanus u
IIPOBEJICHUE
MPEeIMETHBIX OJMMITHA]T
U y4acTHE B KOHKypcax




OIITUMU3AIINN
TEXHOJIOTHYECKHX
CBSI3aHHOM  C
peanbHBIX

HPOXOXKICHHS
pa3zHoOOpa3HbIE
TBOPYECKHE,

CJIOKHOI'O
IIOCTaHOBKHU
HETO

OTH

pelIeHusl.

CTYJICHTOB IO pa3paboTKe H

IMPONU3BOACTBCHHBIX

dbecTuBaIbHBIC
dbopMBbI, TpeOyroIIe aHaIu3a

npeoOpa3oBaTeIbHBIX
3a/ay Ui UX ONTHUMaJIbHOTO

po¢eCCHOHAIIBHOTO
MacTepCTBa.

3.YuacTHe B €KErogHbIx
AKIIHAX CTYI[CH‘IGCKI/IX
CTPOUTEIILHBIX OTPSI0B

CHUCTEM,
pelieHueM

3ajad4;
yepes
UTPOBEIE,

00BeKTa,
OCHUTEIIBHO

HHCHHHHHH& npenoaacTtcd CTyaACHTaM B

CTpykTypa u coaepkaHue y4eOHOM IUCIUTIIHHBI

JUCLMILIMHBI COCTaBJIAET 2 €IUHUIIBI, 72 aK. Jaca.

Kanennapublid miian

l-om cemectpe.

OO6mass TpyI0E€MKOCTb

® 0 o0 3N w o

bI

HaumenoBanune
pasnena (Tembl)
TUCIUILINHEI

Buner yaeOHoiA
IEeITEIbHOCTH
(4gac.)

UlaGoparopHbie
[IpakTrueckue

Ulekun

MaxkcuManbHBIN
Oait
3a pazmen®*

ATTectanus
pasnena

(dbopma)*

azges 1 — «OCHOBBI XUMHU M)

IIepnonuueckas
cucrema
JJIEMEHTOB B CBETE
TEOPUHU CTPOCHUS
aToMma.
XHUMHYECKas CBA3b
U CTPOECHHE
MOJIEKYJI

21 2 26

KucnorHo-
OCHOBHBIE U
OKHCJIIUTEIILHO-
BOCCTaHOBHUTEIILHEI
€ CBOMCTBa
BEIIIECTB
XuMuueckas
KHHETHKA U
paBHOBECHE

25 1 4 20

KU Nel 30
(MMCHMEHHO)

Pa3ned 2 — «JeKTpoOXuMus»




Meramisbl.
DNEKTPOXUMHUYUECK
1€ CUCTEMBI.

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

KU Ne2

(MTMCBMEHHO)

30

Buja npomexyToyHoit
aTTecTaluu

7214 | 412 | 6/2 62 3

40

* - COKpalIeHHOEe HauMEeHOBaHHUE (POPMBI KOHTPOJIS

** - cymMMa MaKCHMaJIbHBIX OaJIJIOB J0bkHA ObITh paBHa 100 3a cemecTp, BKItOYas 3a4eT U (MIIH)

9K3aMCH

COKpameHHoe HaMMCHOBaHHUEC (bOpM TEKYILICTO KOHTPOJIA U aTTECTAallK Pa3gCiIoOB:

O0o3HaUYeHHE IMosHoe HAUMEHOBAHHE

KN KonTposb 1o uroram

3 3auer

Conep:kanue JJeKIMOHHOTO Kypca

Tema jgexkuum. BOl'[pOCI)I, OTpaﬁaTbIBaeMl)Ie Ha JCKIHHA

Bcero

qacoB

Y4yedHO-
METOAMYECKOoe
ob0ecreueHune

1

3

Jlekuus 1. Ilepuoamueckasi cucremMa 3JeMEHTOB B CBeTe TeOPUH
CTPOeHHUs aTOMAa. XHMHUYeCKasi CBSA3b U CTPOEHHE MOJIEKY.JI.

1. Ilepuognyecknii 3akoH .M. MenaeneeBa u aBa 3Tana €ro pa3BUTHS.
2. CTpyKTypa NEpUOJUYECKON CUCTEMBI JIEMEHTOB: IMEPUOJBI, TPYIIIHI.
3. BaneHTHOCTB.

4. OcHOBHBIE BUJBI U XaPAKTEPUCTUKN XUMUYECKOHN CBSI3H.

5. KoBanenTtHas cBA3b. MloHHasA cBsA3b. JJOHOpPHO-aKLENTOPHHAS CBS3b.
BonopoaHas cBsi3b. MeTtammueckast CBsI3b.

1-10

Jlekuust 2. Kucj1ioTHO-0CHOBHBIE " OKHMCJINTEIbHO-
BOCCTAHOBHTE/IbHbI€ CBOMCTBA BelIeCTB. XHMHYECKass KHHETHKA M
paBHOBecHe

1. OKuCANTENFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

2. CTerneHb OKUCIICHUS.

3. [Iporeccrl OKUCIEHUS U BOCCTAHOBJICHHUS.

4. CocraBieHHME YpaBHEHHMH  OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuu: METOJOM DJEKTPOHHOTO 0OanmaHca, HOHHO-IJIEKTPOHHBIM
METOJIOM.

5. XuMuueckas KUHETHKa.

6. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakIuu OT KOHIICHTPAIHi
pearupyromux BemecTB, 3aK0H JIeHCTBUS MacC, KOHCTAHTa CKOPOCTH.

7. KoHcTaHTa paBHOBECHSI TOMOT€HHBIX U T€TEPOTCHHBIX IPOIIECCOB.

8. CMmerienne xumMuieckoro papHosecus u npunnui Jle [larensbe.

1-10

Jleknus 3. MetaJusbl. JJIEKTPOXUMHUYECKHE CHCTEMBI.
I'anbBaHN4YeCKHE 3JIeMEHThI. JJIEeKTPOJIN3 COJIe.
1. Ctpoenue, criocoObl MOTy4EHUs], CBOMCTBAa METAIIIIOB.

1-10




2. PaBHOBecue Ha rpaHUIIe METAII—PACTBOP.

3. DnexrpoaHblil moTeHuuan. CTaHIapTHBIA BOJOPOIHBIIN 3JIEKTPO/I.
4. Psig cTaHAApTHBIX 3JEKTPOIHBIX MOTEHIIMAJIOB.

5. YpaBuenue Hepucra.

6. [anpBaHUYECKUIl 2JIEMEHT.
7. DAEKTPOABIKYIIAS CUIla DJIEMEHTA.
8
9

. DIEeKTpONN3 paciiaBoB. PacTBOpUMEIE 1 HEPACTBOPUMBIC aHOIBI.

DJICKTPOJIN3 PACTBOPOB.

AIIEKTPOJIM3€ BOHBIX PACTBOPOB JIEKTPOIUTOB.
10. 3akonsr Dapanes.

KaTOI[HBIe N AaHOAHBIC IIPOLECCHI IIPpH

IlepeyeHb NpakTUYeCKUX PadOT - He MPeXYCMOTPEHbI Y4eOHBIM IIAHOM

Ilepeuenn 1abopaToOpHBIX padboT

. Y4ebdHo-
Tema madoparopHoii padoTsl. Bonpockl, oTpadarbiBaemMble HA Bcero
J1a0OPATOPHOM 3aHATHH 4yacoB METOMMHECKOE
ol0ecrieyeHune
1 2 3
Tema: «KuCJI0THO-OCHOBHBIE 1 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE 2 1-10
CBOMCTBA BeleCTB
XUMHYECKOE PABHOBECUE U CKOPOCTh XMMHYECKOU PEAKIIUU
Tema: «KHCI0THO-OCHOBHBIE H OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE 2 1-10
CBOICTBA BelleCTB
XuMH4ecKasi KHHETUKa U PaBHOBECHE)
OKHCINTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH
Tema: «MeTtanJbl. DJIeKTPOXMMHUYECKH e CHCTEMBI. 2 1-10
l'anbBaHn4YecKue 3JIeMEeHThI. JJIEeKTPOJIN3 CoJieiD)
DJIEKTPOJIN3
3agaHus 119 CAMOCTOATEILHOM PadoThI CTY/ICHTOB
Bonpoch! 1J1s1 caMOCTOATEILHOIO U3Y4YeHHS (3a1aHus1) Bcero Yu4eOHo-
Yacos MeTOAN4YeCKoe
olecneyeHue
1 2 3
Ilepuoanueckasi cucreMa 3JIeMEHTOB B CBeTe TEOPUHM CTPOEHUs 24 1-10

aroMa. XuMHYecKasi CBSA3b U CTPOEHHE MOJIEKY.I.

CBs13b XUMHH C JPYTUMU HayKaMU. 3HAUEHHE XUMUU B CTPOUTENIBCTBE U
JIpPYTUX  OTPaAcisiX  MPOMBIINUIEHHOCTH. XHMHWYECKHE  PacyeThl.
CaMmocrtosiTenbHass paboTa O OCHOBHBIM 3aKOHOM XuMHH. HcTopus
pa3BUTHS MPEACTABICHUA O CTpoeHuH aroma. llepBele wmoxpenu
ctpoeHus aroma. IloHaTne o KBaHTOBOM MexaHuke. CocTaBieHHUE
JJIEKTPOHHBIX M Tpaduueckux (GopmMysn aTOMOB W HOHOB. 3HAYCHHE
MEPUOINYECKON CHUCTEMBI 3JIEMEHTOB.. PagnoakTuBHOCTB.
DHEPreTHYeCKue AuarpaMmbl TOMO- U TE€TEPOSJIEPHBIX IBYX-aTOMHBIX
MOJIEKYJI U HOHOB, COCTOSIINX U3 aTOMOB 3JIEMEHTOB BTOPOTO MEPUOJA.
Pacuersl nnuHBI CcBA3u. B3aumoneicTBue MEXAYy MOJEKYJIAMH.
KommnekcooOpazoBatenn ©  JUTaHAbl. THUMIBl  KPUCTATMYECKHUX
pemerok. Da3oBbie MPEBpAIICHUS BEMIECTBA




Kucj10THO-0CHOBHBIE " OKMCJINTEJIbHO-BOCCTAHOBHTEIbHBIE 20 1-10
CBOMCTBA BelleCTB. XMMHUYECKasi KHHETHKA U paBHOBeCcHe
OCHOBHBIE KJIaCChl HEOPTraHMYECKUX COeqMHEHUH. CaMocTosiTeNbHas
paborta TO KJaccaM HEOPraHWYECKUX COSAMHCHHU. THUMUYHBIC
OKHUCIIUTEIM W  BOCCTAaHOBUTENM.  HampaBieHue  mpoTEeKaHUs
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIHLHBIX peaKIuid. Ornpenenenue
SKBUBAJICHTOB OKUCIIUTENS U BOCCTaHOBUTEIISI. Posib cpesbl B porieccax
OKHUCJICHUSA-BOCCTAHOBJICHUSA. MOJIEKYJIIPHOCT U TIOPSAIOK PEaKIMil.
Bnusinue karanuzatopa Ha CKOpOCTh peakuuu. CIIOXKHBIE pEaKIUH.
dopmaiibHas KMHETHKA. D¢ dexTuBHOEC BpeEMs peaxkiuu.
KBazupaBHoBecHOE pUOJIMIKEHHE. CornpskeHHbIE peaKIuu.
KBazucrarmonapaoe npuOImKeHue s OCIeI0BaTeIbHBIX PEaKInil

Mertamabl.  DJeKTPOXHMHYECKHe CcHCTeMbl. [aJlbBaHMYecKHe 18 1-10
3JIeMEeHTHhI. DJIEKTPOJIN3 CoJIeH

Poxnenue snexrtporexHuku. Ilpumenenue snexrposmsa. [lomydeHue
METAJIOB C HCIOJB30BAHUEM DJIEKTPONU3a. OJEKTPOJHUTHI M UX
cBorictBa. ['anpBanuzaiusa. IlpuMeHeHHe TraabBaHMYECKUX MOKPBHITHH.
KoHnenTpannonHple raJbBaHUICCKIE AJICMEHTEI. AKKYMYJISTOPBI.

PacuerHo-rpaduyeckasi padbora He MpexyCMOTPEHAa Y4eOHBIM IJIAHOM
KypcoBasi padoTa He mpexycMOTpeHa Y4eOHbIM IIJIAHOM

Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

[lpn peanmzanmm yueOHOro wmarepuana Kypca «XHMHUS» HCIOIB3YIOTCS Pa3IUYHbIC
o0pa3zoBaTenbHbIE TEXHOJIOTHH, CIIOCOOCTBYIONINE CO3AaHUI0 aTMOC(hEpbl CBOOOTHON M TBOPUECKON
JIHMCKYCCUH KaK MEXIy ITperojaBaTesieM U CTYACHTaMH, Tak U B CTyJIeHYecKol rpymme. Llenbto mpu
3TOM SIBJISIETCS BBIPAOOTKA Y CTYJCHTOB HABBIKOB M KOMITETEHIIMH, TO3BOJISIOMIAX CAMOCTOSTEIEHO
BECTHU HCCIIEA0BATENBCKYIO U HAyYHO-TIEAarOrn4ecKyro padory.

AyauTopHBIE 3aHATHA TPOBOJATCA B BUAE JeKHui ¢ wucnoiab3oBanueM [IK u
KOMIIBIOTEPHOTO TPOEKTOpPa, JIabOpaTOpHbIE 3aHATHS MPOBOJAATCS B  CIELUAIN3UPOBAHHBIX
ayUTOPHUSAX C HCIIOJIb30BAaHUEM XMMMUYECKOTo JiabopaTopHOro obopynoBanus. CamocTosiTeNnbHas
paboTa CTYJeHTOB MPOBOJUTCSA M10/I PYKOBOJCTBOM IperojiaBaTesieil, ¢ Oka3aHUeM KOHCYIbTalui 1
MTOMOIIIX TP TIOATOTOBKE K KOHTPOJIBHBIM Pab0TaM, BBITIOJTHEHUH TOMAITHAX 3a1aHHUH

DoH/1 OLICHOYHBIX CPEICTB
CDOH)I ONCHOYHBIX CPEACTB 110 JUCHUILJIMHE oOecrieunBaeT IMPOBEPKY OCBOCHUMA

IUIAHUPYEMBIX  PE3yJbTaTOB O00y4eHMs] (KOMIETEHIMH M WX MHJIUKATOPOB) IOCPEICTBOM
MEPONPUATHI TEKYLIET0, PyOeKHOI0 ¥ MPOMEXYTOUHOTO KOHTPOJIS IO AUCLUIUIUHE.

Cesi3p MeXIOy (GOpMHpPYEMBIMH KOMHIETEHUUSMH U (opMaMH KOHTPOJIS HX OCBOCHHUS
Ipe/CTaBIeHa B clieAyroliel Tadnuue:

HanmenoBanune
Ne Ko n HauMeHOBaHME HHIUKATOPA HaumenoBanune

KOHTPOJIMPYEMBIX o
n/n JIOCTHKEHUS] KOMIIETEHIIU I OLICHOYHOI'O CPEJICTBA
pa3zenoB (TeMbl)

Bxo/1HOM KOHTPOJIb

VYKE-1 Bormpocs! BXogHOT0

1 | BxoaHO¥M KOHTPOJIb
KOHTPOJISI (YCTHO)

ATTrecranys pas3/ienoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

2 Paznen 1 «OcuoBel | YKE -1; YKII-3; OIIK- 3. Hoxknan — (ycTHO)
XUMHUH KoHTpob mo utoram
- (MUCHbMEHHO)

3 Pazpen 2 VKE -1; YKII-3; OIIK- 3. Joxian — (YCTHO)




«DNEKTPOXUMUSD KonTposb no uroram
- (MUCBEMEHHO)

IIpomMesxyTouyHas arrectanus

Bompocs! k 3a4geTy

4 3auer YKE -1; YKII-3; OIIK- 3.
(ycTHO)

BxonqHON KOHTpOJb NpeAHa3HadyeH JUls BBIABICHUS IPOOEIOB B 3HAHMSX CTYACHTOB U
TOTOBHOCTH MX K IOJYYEHHIO HOBBIX 3HaHUH. OIIEHOYHBIE CpeACTBA Ul BXOAHOTO KOHTPOJIS
MPEJCTABISAIOT CO00H TeCTUPOBAaHUE, KOTOPOE BBIJAIOTCA CTYACHTAM B IMMCbMEHHOH (opMme.

IlepeyeHb BONPOCOB BXOHOTO KOHTPOJIS

(TectupoBanue)
1. K kucnoram OTHOCUTCS KaX/10€ U3 BEIIECTB, YKa3aHHBIX B pAAY
1) H,S, HNO3;, HBr 3) HC1, H,S04, KCI
2) HI, HsPO4, NH3 4) HCI Og4, CHg, H,S

2. B nopsake ycuieHUS HEMETAUIMYECKUX CBOMCTB XUMMUYECKHE 3JIEMEHTHI
PAaCIIOJIOKEHBI B PALY

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

4. B COeIMHEHHMH C BOJIOPOJIOM CTCIICHb OKUCJICHUS -2 BCEI/Ia UMEET KaXKIbIi 13
JIBYX XUMHUYECKHX 3JIEMEHTOB:
1O, S 3)0,C
2)S, N 4) S, Cl
5. Peaknus ropenus ammuaka, ypaHenue kotopoir 4NH; + 30, = 2N, + 6H0
+Q, sBisIeTcs peakiuei
1) 6e3 U3MeHEHHS CTEICHEN OKHCICHHS, KaTATUTHYECKOM, DK30TEPMUIECKOI
2) ¢ UI3MCHEHUEM CTETNICHEeH OKHMCICHHS, HEKATaTUTHIECKOM, YHI0TEPMHUECKOM
3) ¢ I3BMEHEHHEM CTETIEHEH OKHUCIIEHHS, HEKATATUTUIECKOU, 9K30TEPMHUUYECKOM
4) 06e3 U3MCHEHUS CTEIICHEH OKUCIICHH S, HeKaTATUTHYECKOM, SK30TEPMUIECKOM
6. Honsl BojgopoJa W  KHUCIOTHOTO OCTaTKa TMpPH  DIIEKTPOIUTHUYECKOU
JUCCOITMAITUU 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 COKpAIIEHHBIM 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. OkcwuI MarHus pearupyer C
1) CuO 3) HNOs
2) Ca(OH); 4) KOH
9. OcHoBaHHE U COJb 00PA3YIOTCS MPH B3aNMOICHCTBUU
1) Ba(OH); u KNOs 3) Cu(OH); u ZnCl,
2) NaOH u Fe»(S04)s 4) KOH u H,S04

10. B nepuonme HeMeTATMYECKHWE CBOWCTBA XHUMHUYECKHX JJIEMEHTOB C
YBEJIMYEHUEM aTOMHOI'0 HOMEpa YCUIIMBAKOTCS, IIOTOMY 4TO
1) HEe U3MEHSAETCS YUCIIO MIEKTPOHHBIX CIIOEB B aTOME
2) U3MEHSETCS BAJICHTHOCTD YJIEMEHTOB B BOJAOPOJIHBIX COCTMHEHUSIX
3) YMEHBIIAaeTCs YUCIIO AIIEKTPOHOB BHEIIHETO AJICKTPOHHOTO CIIOS
4) yBEIMUYUBAETCS YNUCIIO ANIEKTPOHOB BHELIHETO 3JIEKTPOHHOTO CIIOSI



Texymui KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBISAEMbII MOHUTOPUHI YPOBHSI YCBOEHUS
3HaHUH ¥ (HOPMHUPOBaHMS YMEHHMI M HaBBIKOB B TEUCHHME ceMecTpa. TeKyIMid KOHTPOJIb 3HAHUH,
YMEHUH ¥ HAaBBIKOB CTYJICHTOB OCYIIECTBISETCS B XOJ€ Y4EOHBIX (ayJUTOPHBIX) 3aHATHH,
IIPOBOAMMBIX IO pacnucaHulo. PopmMamMu TEKyIIEro KOHTPOJsS BBICTYIAIOT YCTHBIE OIPOCHI,
peleHre KOHTPOJIbHBIX PA0OT, TOKIAbl U pedepaTsl.

IlepeyeHb TeM /JIs1 MOATOTOBKH JIOKJIAa/1a

1) bBuoTexHosorus U reHHas uHxeHepus - Texnonorun XXI Beka.

2) Hano TexHOJIOrHs KaK MPHOPUTETHOE HAMPABJICHNUE PAa3BUTHSI HAYKH M MPOU3BOJICTBA B
Poccuiickoit ®enepanuu.

3) CoBpemeHHbIC METO/IbI 00€33apaXKMBAHHSI BOJIBI.

4)  AoTpomnusi METaJIoB.

5) Xwusub u gesrenapHocts .M. Menzaencesa.

6) «IleproaruecKkoMy 3aKOHY OY/yIlee HE IPO3UT Pa3PYIICHUEM. . .»

7) Cunre3 114-ro s1aemenTa - TpuyM$ POCCHUCKUX (PU3HUKOB-SICPIIUKOB.

8) MU3oTomsl Bogopoa.

9) Hcnonb30BaHue paTdOAKTHBHBIX H30TOMOB B TEXHHUCCKHUX LIENIAX.

10) PeHTreHOBCKOE M3IIy4CHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEIUIMHE.

11) Tlna3ma - 4eTBEpTOE COCTOSIHUE BEIIECTBA.

12) AmMopdHbie BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

13) OxpaHa OKpyXaromeil cpeabl OT XHMHUYECKOro 3arpsisHeHus. KoauuecTBEHHBIC
XapaKTEPUCTHKH 3arPS3HEHUS] OKPYKAIOIIEH CPEJIbl.

14) XKusnub u gestenbHocts C. AppeHuyca.

15) Bxkiag 0T€4eCTBEHHBIX YYCHBIX B PA3BUTUE TCOPUH JIEKTPOIMTHYCCKOM JUCCOIUALINH.

16) Mcnosp30BaHre MHUHEPATBLHBIX KUCIOT HA MPEANPUATHIX PA3INIHOTO MPOPHIIS.

17) BupTtyanbHOE MOJCITUPOBAHUEC XMMUYECKHIX MPOIECCOB.

18) DnekTposK3 pacTBOPOB JIEKTPOIIUTOB.

19) DJeKTpou3 PaCILUIaBOB JICKTPOJIUTOB.

20) TlpakThuyeckoe TNPUMEHCHHE ODICKTPOM3a: paQHUHUPOBAHHE, TalbBaHOIUIACTHKA,
raJbBaHOCTETHSI.

21) Ponb MeTasioB B HMCTOPUH YEJIOBCUCCKOW LUBHIM3AIMU. VICTOPHUS OTEYEeCTBEHHOM
yepHOi MeTauTyprui. COBpeMEHHOE METAJUTYPrHUECKOe IPOM3BOJICTRO.

22) Vcropust OTEUECTBEHHOM IBETHON METaLTypriuu. Pojib METAIOB U CIUTABOB B HAYYHO-
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) XuMwus yrieBoJIOpOIHOTO ChIPbs U MOSI Oyaymiasi mpodeccus.

29) Yri1eBoa0pOIHOE TOILUTUBO, €r0 BH/IbI H HA3HAUCHUE.

30) CBapouHO€ IIPOU3BOJCTBO U POJIb XUMHH YIJIEBOIOPOIOB B HEM.

ATTectanysl paszjiena 1O JUCIHUIUIMHE MPOBOIUTCS B THCHMEHHOW (opMe KOHTPOIBHOM
pabotsl. Ha paboty otBoiuTCst 40 MUHYT.

ATTecranus paszjiena Mo JAMCUMIUIMHE - CHCTEMa CTaHJapTHU3MPOBaHHBIX —3aJaHUH,
MO3BOJISIONIAs aBTOMATH3UPOBATh NPOLIEYPY U3MEPEHHS YPOBHS 3HAHUN M YMEHUN 00yJaromerocs.



KoHTpoJib 0 uTOram (KOHTPOJIbHas padoTa)
Bapuanrt Ne 1

1. K xakum Ki1accam HEOpPTaHMYECKUX COSAMHEHUH (OKCHII, IEPOKCH, KHCIOTa, OCHOBAaHUE,
aM(dOTEepHBINA TUAPOKCHI, COJIb) OTHOCATCS ykazanHbIe BemecTBa: NaOH, KCl, NaHSO4, CO,?

2. K xakuMm nepuony, Irpynne u noarpymnmne nepuoaudeckod cucremsl .M. MenneneeBa
OTHOCATCSI 3JIEMEHTHI [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 HEOPraHMYeCKUX COEJUHEHUH (OKCHA, MEPOKCH], 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 ypaBHEHHUS DIIEKTPOIUTHICCKOHN TUCCOIMALINY CIIETYIOIINX BEIIECTB!
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, CKOJIBKO MOJIb ra3a COAEpXKHUTCA 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 [TOCIIEI0BATEILHOCTH IIUGD.)

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
UCHBITAHUE 0  HPO(ecCHOHATbHO-OPUEHTUPOBAHHBIM  Ipo0jeMaM,  yCTaHaBIIMBAIOLIEe
COOTBETCTBHE IOATOTOBJIEHHOCTH CTYIEHTOB TpeOOBaHUSAM OOpPa30BaTENBHOIO CTaHJApTa. 3ayer
MIPOBOJIUTCS C IEJIBI0 TIPOBEPKU YPOBHS M KadecTBa (POPCHPOBAHHOCTH KOMIETEHIMH B pamKax
COOTBETCTBYIOLLIEIO 3Tala W IO3BOJIET BBIABUTH U OLIEHUTh TEOPETHUECKYID M NPAKTUYECKYIO
MOJITOTOBKY CTYZIEHTA JUIS PEIICHHUS MPOPECCHOHATBHBIX 3a/1ad.

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. KoprmyckyispHo-BOTHOBBIE
CBONCTBA JJIEKTPOHA. Y paBHEHUE Jie-bpoitns.

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

XapaKTEPUCTUKU U B3aUMOCBS3b.

5. Ipunmun Iaynu; cnenctBus u3 npuHuuna I[laynu. IlpuHUMNI HauMeHbIIEH >HEPruu
(nmpaBuia Kneukosckoro). [IpaBuno XyHza.

6. OnekTpoHHble U Tpaduueckue (GopMynbl. DJIeKTpOoHHblE aHanoru. HopmanbHoe H
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 M 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. THIIBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN. THUIIHYHBIC
OKHCJIUTENIN U BOCCTAHOBUTEIIH.

10. Meronpl cocTaBJIeHHE YypaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH:
3JIEKTPOHHOI0 OajaHca, HIOHHO-JIEKTPOHHBIM.

11. Xumunueckass cBs3b. OCHOBHbIE BHABI U XapaKTEPUCTUKH XUMHUYECKOW CBS3H.
KoBasienTHas cBsA3b. MexaHU3M 00pa3oBaHMs KOBAJIEHTHOW CBS3U. MeTOJl BAJIEHTHBIX CBS3EH.
HaceplmaemMocTs ¥ HalpaBI€HHOCTh KOBAJIEHTHOM CBs3U. [lonspHas KoBajleHTHAs CBA3b.

12. Nounas cBs3b. Teopust Koccens. Metannudeckast CBS3b.



13. BonmoponHast cBs3b. B3aumoneiictBue Mexay MoseKynaMu. J|OHOpHOAKLIENTOpPHHAsS
cBs3b. KoMILIEKCHBIE COETMHEHMSL.

14. OcHoBHbBIE NOHATHUS XUMHUYECKON TEPMOJUHAMUKU. BHYTpEHHSS dHEPIUs U SHTAIbIN
cucteMbl. TemoBble >PQPEKTHl XUMUYECKHX peakuuid. TepMOXHMMHUYECKHe YpaBHEHHS. 3aKOHBI
I'ecca. OHTanbIUsA 00pa30BaHU XMMUYECKUX COCIUHEHHH.

15. CkopocTh XMMMUYECKMX PEAaKLMH B IOMOIEHHBIX CHUCTEMaX. 3aBHCHMOCTb CKOPOCTHU
XMMHUYECKUX peaklUil OT KOHIIEHTpaLuu. 3aKoH AeHcTBUs Macc. KoHCTaHTa CKOPOCTH PEaKIMH.

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. TlonsATHe O KaranM3e W Karajau3atopax. MexaHu3M JeiicTBusa KaTanuzatopa. 19.
Oo6parumeie peakuuu. PaBHOBecHOE cocTosiHUE crcTeMbl. KOoHCTaHTa paBHOBECHS ISl TOMOT€HHBIX
u rereporeHHblx cucteM. llpunnun Jle [llatense. BiusHue naBneHus, TeMnepaTypsl,
KOHIIEHTPALMU HAa CMELICHUE XUMUYECKOTO PaBHOBECHSI.

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

21. OO6mme cBoiicTBa pacTBOpoB. 3akoHBI Payns. OcMoTHYeckoe naBlieHWe, 3aKOH Bant-
o da. Xumudeckoe paBHOBECHE B PaCTBOPAX.

22. BopHbIe pacTBOPHI AJIEKTPOIHUTOB. TeopHs AIEKTPOIUTHYECKO# mucconuanuu. [Iporecc
mucconranui. CunbpHble H  cina0dble  d7eKTposuThl. CTENmeHp W KOHCTaHTa JIMCCOLMAIIHH.
AKTHBHOCTb. MasiopacTBopuMble 31eKTpoauThl. [Iponssenenue 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 aHOIHBIE MPOIECCHI MIPH AJIEKTPOJIHM3E BOAHBIX PACTBOPOB AJIEKTPOIHUTOB.
3axonbl ®apazes. Boixoq no Toky.

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

27. DNeKTpOXUMHUECKasi KOppo3usi; ee BUAbl M CyIHOCTh. Koppo3ust ¢ BOJOPOJHON H
KHUCJIOPOJHOM JETOIAPU3ALUEH.

28. Knaccugukaius METoI0B 3alllUThl METAJIOB M CIIJIABOB OT KOppo3uu. MeTauindyeckue
3alUTHBIE OKPHITHUS (KaToAHbIE U aHOAHbIE). HeMeTannuyeckue 3aliUTHBIE TOKPBITHUSI.

29. DIEeKTPOXUMHUYECKUE METOBI 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
CTYZCHTA.
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  pEIIEHUS TOCTABICHHBIX 3ajad
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 xumua. o HHKXEHEPHO-TEXHUYECKUX HAIMpPaBIICHUN

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. JlepxxaBuna», 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 ynpaxHeHui no obmeit xumun: yuedHoe nocodue / 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. Metoauyeckue ykazaHusi K JIaOOpaTOpHOM pabote
«CKOpOCTh XUMHYECKOM peakIi U XUMUUECKOe paBHOBecun». - banakoo: BUTU HUAY MUDU,
2021. - 16 c.

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

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

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


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

IIporpammHuoe ob6ecneuenue u UHTEepHET-pecypcen:

- Tpolecc peanu3anuy 00pa30BaTENbHOW MPOTrpaMMBbl MO JTUCHHUIUIMHE «XUMHS» B
COOTBCTCTBUHU C Tp€6OBaHI/I}IMI/I OGecnequ HGOGXO,Z[I/IMBIM KOMIIJICKTOM  JIMICH3UMOHHOI'O
MPOrPaMMHOTO O0ECTICUeHUS;

- IepeueHb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetu «lHTepHeT»
HEOOXOIUMBIX JJIS OCBOCHUS AUCLUILINHBIL:

1. Xumusa nans Bcex: WMJUIIOCTPUPOBAHHBIE MaTepuaibl IO O0OIIel, OpraHuyecKkod u

HEOpPraHWYeCcKOoi XUMUHU [DneKTpOHHBIN pecypc] - Pexum JIOCTyIa:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. XUMHUYECKME HayKu U oOpazoBaHue [DNEKTpOHHBIM pecypc] — Pexum pgocryma:

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

MarepuajbHO-TeXHH4YECKOe o0ecniedeHue y4eOHOH TUCIMIIINHBI

VYuebnas aymutopus Ne.535.

Ha3nauenue: nomenieHue Ajs NpOBEJEHUS JIEKIIMOHHbBIX 3aHATHH, 3aHATUHA TPAKTUYECKOTO
TUTIA, TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAUHN, TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHON
aTTeCTallUu.

OGopynoBanue:

Kommekt MmynbTumeuitHoro o0opyaoBanus (IIpoeKTop, s3kpaH, kommnbiorep, UBI1,
KOJIOHKH)

MonwuTop Lenovo,

[Tpoexrop BENG,9xpan Lumien, Kononku Genius

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

JIuueH3noHHOE U CBOOOJHOE MPOrpaMMHOE oOecriedeHre 0011ero u npopecCuoOHaIbHOIO
Ha3HAYCHUS.

JlaGopaTopHble 3aHATUS NPOBOJATCS B Ja0OpAaTOPUM, OCHAIIEHHOW CTaHJapTHBIMU
KOMILUIEKTaMH OT€YECTBEHHBIX MMPHOOPOB, XMMUYECKOH ITOCY/IbI, PEaKTHBOB.

YueOnas aynutopus (aya.536)

OGopynoBanue:

Habop XMMH4eCcKUX peakTUBOB U MOCYAbI

Boinpsimurens 3582 ainis nabopaTtopHoil paboThI

[Ixa¢ BeITSAKHOM ¢ BeTpoeHHBIM BeHTHiisTopom BEHTC 150 BKO

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN 1JIsl CTY/IEHTOB

1. Vkazanus ons npocnyuusanust ieKyuti

[lepen HauanoM 3aHATUN BHUMATEIbHO O3HAKOMHUTHCS C YUYEOHBIM IIJIAHOM IPOBEICHUS
JIEKIUI U CIIMCKOM PEKOMEHA0BAHHOW JINTEPATYPHI.

Ilepen mocenieHHMEM OYEPENHON JIEKIIMHM OCBEKUTh B IAMSITH OCHOBHBIE KOHLEHIUHU
npoiiieHHoro paHee marepuaia. [IoAroToBUTh Mpu HEOOXOJMMOCTH BOIIPOCH! Npenoaasarento. He
Ha/10 0IacaThCsl, YTO BOMPOCHI MOTYT OBbITh MPOCTHIMHU.

Ha nexuuu OCHOBHOE BHHMMaHHE CIEAYyeT yIensaTh He (opMylaM U MaTeMaTHYeCKUM
BBIKJIa/IKaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, ONIPENEICHHUSIM U TOCTAHOBKAM 3a]1a4.

B mnpomecce wu3yueHus JEKIMOHHOTO Kypca HEOOXOAWMO IO BO3MOXKHOCTH YacTo
BO3BpAIIaThCd K OCHOBHBIM MOHATHIM U METOJaM pellieHus 3a7au (37ecb BO3MOKEH BbIOOPOUHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenarenbHO HCMONB30BAaTh KOHCHEKTHI JEKIHUH, B KOTOPBIX HCIOJb3YyeTCS MPUHSATAs
Iperno/iaBaTesieM CucTeMa 0003HAUYCHHH.

Jns Gornee MOApPOOHOTO H3YyYEHHUS Kypca cieayeT pabdoTaTb C PEKOMEHJIOBAHHBIMU
JUTEPATyPHBIMA HCTOYHUKAMHU U BHOBB MOSIBIISIOLIUMUCS HCTOYHUKAMH.


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

2. Vkazanus 0ns 8binoHenus 1a60pamopHuix pabom

Cobnronate TpeOOBaHUS TEXHHKH O€30MaCHOCTH, JIi YEro MpOCIyIlaTh HEO0OXOAMMBbIE
Pa3bsICHEHUS O MPABUWIIBHOCTH MOBEACHUS B JIAOOPATOPHH.

[lepen BbIOTHEHUEM JIA0OPATOPHOUM PaOOTHI MPOBECTH CAMOCTOSTEIHHO IMOATOTOBKY K
paboTe W3y4YMB OCHOBHBIE TEOPETHUYECKHE IOJIOKEHHUS, 3HAHHE KOTOPBIX HEOOXOIWMO JyIs
OCMBICJIEHHOTO BBIIIOJIHEHUS PAOOTHI.

B mnporecce BbimonHeHus: paboThl ClelyeT MOCTOSHHO OOIIAThCS € IMpernojaBaTesieM, He
JIOITyCKasi IO BO3MOKHOCTH HEMPABUJIBLHBIX JIEHCTBUM.

OcHOBHbBIE pe3y/bTaThl AKCIIEPUMEHTOB HEOOX0AUMO 3a(UKCUPOBATh B MIMCbMEHHOM BH/IE.

IIpu cpaue 3avera Mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, TIe TOJKHBI
OBITh OTPA’KEHBI OCHOBHBIE PE3YIbTATHI U BBIBOBI.

3. Vkazanus 0ns blnoanenuss camocmosmenvHol pabomol

[TonyuynTts y mpenoaBaress 3alaHie U CIIMCOK PEKOMEHIOBAaHHOM JuTeparypsl. M3ydenue
TEOPETUYECKUX BOIMPOCOB CIEAYeT MPOBOJUTH IO BO3MOXKHOCTH CaMOCTOSITENIBHO, HO IIpH
3aTpyJHEHUSIX 00paIaThes K MPEernojaBaTelo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAaHHON paboTe.

[Ipu BeIMONHEHUH (PPOHTATBHBIX 33JaHUI MO0 YCMOTPEHHIO MpenoAaBarens paboTa MOXKET
OBITh OIleHEHa Oe3 MUCHbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, MpPH
YCIJIOBUU aKTUBHOM CaMOCTOSATENbHON PabOTHI.

[TonroToBUTH OTBETH HA KOHTPOJIBHBIE BOMPOCHI.

MeTOJ]l/I‘leCKI/Ie PEKOMEHIAIUNA NJIsA npenonaBaTeﬂeﬁ

1. Vkazanus onsa npogedenus nekyuti

Ha nepBoii BBOJHOI JIEKIINH ceNaTh O0IIMi 0030p collep:KaHus Kypca U OTMETUTh HOBBIE
METOAbl M TOJXOJbl K PELICHUIO 3a/ay, pacCMAaTPUBAEMbIX B Kypce, JOBECTH 10 CTYIAEHTOB
TpeboBaHus Kadeaphl, OTBETUTH HA BOIIPOCHL.

[Ipu moAroTOBKE K JICKIIMOHHBIM 3aHSITHSIM HEOOXOIUMO MPOIyMaTh IJIaH €ro MPOBEACHUS,
COJIEP/)KAHUE BCTYNUTEIBbHOW, OCHOBHOM M 3aKJIIOYUTEIBHOW YacTH JIEKIHH, O3HAKOMHUTHCS C
HOBUHKaMHU Y4€OHOW M METOJUYECKON JUTEPATYpHhl, MyOJUKAIUAMHA TEPUOTUISCKON TeYaTH IO
TEME JIEKIMOHHOI'O 3aHATUSA. YTOUHWUTH IUIAH MPOBEACHUSA IPAKTUYECKOIO 3aHATHUS 110 TEME
nekuuu. [lepen n3nox)eHNeM TEKYIIEero JEKIIMOHHOTO MaTepralia HallOMHUTh 00 OCHOBHBIX HTOTaX,
JOCTUTHYTBIX Ha Mpeablaymux Jekuusax. C 3ToHM Leblo 3a1aTh HECKOJIbKO BOIPOCOB ayAUTOPUU U
OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOIIb 3HAHUS CTYICHTOB.

B xone neknuoHHOTO 3aHATHUS MperojaBaTelb JOJDKEH Ha3BaTh TEMY, Y4€OHBIE BOIPOCHI,
O3HAKOMHUTH CTYJIEHTOB C MEPEYHEM OCHOBHOM M JOMOJHUTEIBLHON JIUTEPATYPhI IO TEME 3aHSTHUS.
PackpsiBast comepxanue y4eOHBIX BOIPOCOB, aKIEHTUPOBAThH BHUMAHUE CTYJACHTOB HAa OCHOBHBIX
KaTeropusiX, SBJICHHUSIX U TpoIeccax, OCOOEHHOCTSX HMX MPOTEeKaHUsA. PackpbiBaTh CYIIHOCTH H
coJiepKaHUE PA3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOAXOJOB K OOBSCHEHHUIO TE€X WJIM HHBIX
SIBJIEHUW U MPOLIECCOB.

CnenyeT apryMeHTHpOBAaHO OOOCHOBAaTh COOCTBEHHYIO TO3UIMI0 1O  CIOPHBIM
TEOpeTHYeCKUM BompocaM. [IpuBoauth npumepsl. 3aaBaTh MO XOAY H3JIOKEHUS JIEKIIMOHHOTO
MaTepuajga PUTOPUYECKHE BOIMPOCHI W CaMOMY JaBaThb Ha HHUX OTBET. JTO CIOCOOCTBYET
AKTUBHU3ALIMM MBICIUTEIBHON JEATEIIbHOCTH CTYAEHTOB, MOBBIINICHUIO NX BHUMAHUS U MHTEpeEca K
MaTepuaiy JIeKIIMH, ee cojaepkanuto. [IpenonaBarens JOMIKEH pyKOBOJIUTH pabOTON CTYAEHTOB 110
KOHCTIEKTUPOBAHUIO JICKIIMOHHOTO MaTrepuaja, IOJYepKUBATh HEOOXOAMMOCTh OTPAKECHHS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUM M3ydyaeMON TeMbI, 0CO00 BBIJEISISA, KaTeropruaabHbIN anmapar.
B 3aknrountenpHONW YacTH JEKIUU HEOOXOAMMO CGHOPMYIHMPOBATh OOIIME BBIBOJALI MO TEME,



PacKphIBAIOIIUE COJAEpPKAHUE BCEX BOIPOCOB, IIOCTABICHHBIX B JeKuu. OOBABUTH IUIAH
OYEpPEeHOTO MPAKTUYECKOTO 3aHATHSA, JaTh KPaTKHe PEKOMEHJAIMH 10 MOATOTOBKE CTYJCHTOB K
npaktuke. OnpenenuTb MECTO U BpeMs KOHCYJbTAIlMH CTYICHTaM, MOXKEIaBIIUM BBICTYIHTH Ha
MPaKTUKE C TOKJIAaJaMU U pedepaTamu.

Ha mocnenHeir nexkunuu yAenuTh BpeMsi s 0030pa HamOojee BaXKHBIX IIOJOXKCHUH,
pPacCMOTPEHHBIX B Kypce.

2. Vkazanus onsa nposedenus 1abopamopHuIx 3aHAMuUlL.

Cobnronate TpeOOBaHUSI TEXHUKU 0€30ITACHOCTH U MPOBOJAUTH HEOOXOAUMBIC Pa3bsICHEHUS O
MPAaBUIHLHOCTH MTOBEJICHHS B J1A00OPaTOPUH.

[lepen BeIONHEHHEM J1AOOPATOPHOW PabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH CTYACHTOB,
HATrlOMHUTH ¥ OOCYIUTH OCHOBHBIE TEOPETHUECKUE MOJIOKEHHSI, 3HAHUE KOTOPBIX HEOOXOAUMO JIJIst
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B mnpomecce BbIMonHEHUS pabOTHl ClEAyeT IOCTOSHHO OOIAThCS CO CTYIEHTaMH, HE
JOIyCKast IO BO3MOYKHOCTH MX HEMPAaBUJIbHBIX JCHCTBHIA.

TpeGoBaTh, 4YTOOBI OCHOBHBIC pE3YJIbTAaThl 3KCIIEPUMEHTOB ObUIM  3a(hUKCHPOBaHBI
CTY/ICHTAaMH B TUCBMEHHOM BU/IC.

[Tpu npueme 3ayera 1o padoTe TPeOOBATH OTUET O MPOJCIAHHON padoTe, Iiie JOJDKHBI ObITh
OTPayKCHBI OCHOBHBIE PE3YJIbTATHI M BHIBO/IBI.

3. Vkazanus no KOHmMpono camocmosmenbHol pabomsl CmMyOeHmo8

[lo ycmoTpeHuio mnpenopaBarenss 3aJaHUE HAa CaMOCTOSITEJIBHYIO pPabOTy MOKET ObITh
WH/IMBUAYTbHBIM WA (PPOHTAIHHBIM.

[Tpu ucronb30BaHUK WHIUBUAYATbHBIX 3aJaHUN TPEOOBATh OT CTYACHTA MUCHMEHHBIH OTYET
0 TIPOJIeTIaHHOM paboTe.

[Tpu npuMeHeHnr GPOHTATBHBIX 3a/IaHUI BECTH KOJUICKTUBHBIC OOCYX/ICHUS CO CTYICHTaMHU
OCHOBHBIX TEOPETUYCCKHX TTOJIOKCHUIA.

C 1menp0 KOHTPOJS KauecTBa BBIIIOJHEHHUS CaMOCTOATENBHOH paboThl  TpeOoBaTh
WH/IMBUYAIbHBIE OTYETHI (JOMYCTUMO BMECTO MHCbMEHHOTO OTYETa MPUMEHSTh WHAWBUIYaIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBieHa B coorBercTBuU ¢ TpeboBanusiMu OC HUAY MUODU u yuebHbIM
IUIAHOM OCHOBHOM 00pa3oBaTelbHOM NporpaMMbl 10 HampaBieHuio mnoarotoBku 13.03.02
DNEKTPOIHEPTETUKA U DIEKTPOTEXHUKA.

Pabouyto nporpamMmmy coctaBuia noteHt ['epacumora B.M.

Penenszent: norent 3yoosa H.I'.

[Iporpamma omob6pena ©Ha 3aceganun  YMKH  13.03.02 DnexktposHepreTuka u
ANEKTPOTEXHUK.

[Ipencenarens yuebHo-MeToquueckor komuccuu ['ydaternko M.C.



