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Heab ocBOeHUsT TUCHUNIMHBI

[enp n3yyeHus: JUCUUILUIMHBI PA3BUTUE Y CTYACHTOB XMMUYECKOTO MBIILICHUS, (POPMHU-
PYIOLIETOCS. Ha 3HAHUM BaKHEHIIIMX XMMHUYECKUX 3aKOHOB M TOHSTHIA, CBOMCTBAX 3JIEMEHTOB U
XUMUYECKUX COCMHEHUM, TOTy4YeHUEe COBPEMEHHBIX MPEICTABICHUIA O CTPOCHUU BEILECTBA U
XapaKTepe XUMUICCKOU CBSI3U MMPUMEHHUTETBHO K 33/1a9aM XUMUIECKOU TEXHOIOTHH.

B miane cTaHOBIIEHHSI HAy4YHOTO MHPOBO33PEHHUS CTYACHTOB IMpOrpaMMa IMpHU3BaHA
croco0cTBOBaTh (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U LEJIOCTHOM CHCTEMBI COBpE-
MEHHOTO XMMHYECKOTO MBIIIJICHUS.

3amaun  M3y4eHHS JIMCUUIUIMHBI:  MpUOOpeTeHrue  OyaylUM  CIEeUHUaTUCTOM
HEOOXOIUMBIX 0a30BBIX 3HAHUM MO MUCHUIUIMHE U MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
JUTSl IPUMEHEHUSI UX B TPOPECCUOHAIBHOMN JESTEIHHOCTH.

W3y4yenne MUCIUIUIMHBI TOJDKHO OCHOBBIBATHCS HA CIACAYIOMUX MPOQECCHOHATBHBIX
CTaHAapTax:

- 26.001 Crneuuanuct mo O0ECHEYeHHI0 KOMIUIEKCHOIO KOHTPOJISI MpPOM3BOJACTBA
HAaHOCTPYKTYPHPOBAHHBIX KOMIIO3UITHOHHBIX MAaTEPHAIIOB;

- 26.004 CnenuanucT o MpoOU3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHBIX KOM-
MO3UIIMOHHBIX MAaTEPUATIOB.

Mecto yueOHoi qucuuiuinabl B crpykrype OOIL BO

«OO0mass ¥ HeopraHuveckas XuMus» - oOs3aTenbHas oOienpodeccuoHanbHas
JUCLUIUIMHA 00pa30BaTEIbHON IPOTrPaMMBI.

B pamkax wm3ydeHHS MUCHHIUIAHBI (POPMHUPYIOTCS TPEICTABICHUS O TEHETHYCCKUX
CBS3SIX MEXIY OTICIBHBIMH KjacCaMH COCIWHCHWW, TaKhe TPYAOBbIe (YHKIHMH, Kak
CIIOCOOHOCTH MPOBEJCHUSI IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUNA M MCHBITAHUN IO 3a7[aHHON
METOJIMKEe, HaOJIOEHUN 1 U3MEpEeHNH, 00pabOTKN IKCIIEPUMEHTAIBHBIX TAHHBIX

st ocBoenust nuctuiuiHbl «OO01Ias 1 HeOpraHUuYecKasi XUMHUs» HEOOXOIUMBI 3Ha-
HUE, YMEHHE U BIaJICHUE MaTepHalioM IO AUCIMILIMHAM B COOTBETCTBUU C TpeOOBaHUSIMU
OCBOCHMS TIPOTPAMMBI:

eMaTEMaTHKa,

O XMUSI;

eu3HKa.

Teopernueckne 3HaHUS W MPAKTHYECCKUE HABBIKH, MTOJIYYCHHBIC CTYICHTAMH TIPH U3Y-
YEHUU TUCIUTIIMHBI «OO0Mas ¥ HeopraHu4IecKas XUMHUs», JOJHKHBI OBITh MCIIOJIb30BaHbBI B
MpoIlecce U3YYCHUS TMOCICAYIOMUX JTUCHUIIIMH: aHAIUTUYECKas XUMHUS Hu  (U3UKO-
XUMUYECKUE METOJIbl aHajn3a, XUMHUYECKasi TEXHOJIOTHSI, YKOJIOTHUS, TEXHOJIOTHS BOJOTO/I-
TOTOBKH M BOJIOOYMCTKA.

[Tocne m3ydeHus AUCIUTUIMHBI BBIMTYCKHUKH JOJDKHBI OBITh TOTOBBI K BBITTOJTHEHHUIO
CIICIYIONTUX TPYAOBBIX (DYHKITHH:

- A/06.6. Pa3paboTka NpeasioKeHU MO KOMILJIEKCHOMY MCHOJb30BAHUIO CBHIPbS U
YTHJIN3AIUHA OTXOJI0B TIPOU3BOICTBA;

- D/01.6. CoBepIilileHCTBOBaHHE TEXHOJIOTMH, MEXAHU3AIMSA U aBTOMATH3aIUs ITPOM3-
BOJICTBEHHBIX MTPOLIECCOB.



Komnerenunu ody4yaromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOEHHS TN CHUIIITUHbI
B nporuecce ocBoeHusi JaHHOW AUCIUIUIMHBL Y CTYIE€HTa (POPMUPYIOTCS CIEAYIOIINE

KOMIICTCHIIU M .
— obmenpodeccuoHanbHBIE:
Kon HanmenoBanue
WNHIuKaTOphl AOCTHKEHUSI KOMITETCHIIH
KOMITCTCHITHH KOMITETCHIIH
OIIK-1 Crniocoben u3yyars, ananu3upo- |3-OI1K-1 3naTh GpU3NKO-XMMUYECKHE CBOWCTB MaTe-

BaTh, UCIIOJIb30BaTh MEXaHHU3MBI
XUMUYECKHUX PEAKLUH, TPOUC-
XOJSAIINX B TEXHOJOTHYSCKHUX
MPOIIECCAX U OKPYXKAIOIIEM MHU-
pe, OCHOBBIBASICh HA 3HAHUSIX O
CTPOCHUH BEIIECTBA, IPUPOJIC
XMMHYECKOM CBSI3U M CBOMCTBAaX
Pa3IMYHBIX KJIACCOB XMMUYE-
CKHX 3JIEMEHTOB, COSIMHCHUM,
BEIIIECTB U MAaTEPUAJIOB

pHaIOB, OCHOBBIBAsICh HAa 3HAHUSAX O CTPOCHHUH BEIIIe-
CTBa, IPUPOJIE XUMHUYECKOUN CBSI3M PA3JIMUHBIX KJIACCOB
XMUMHUYECKHX JIEMEHTOB, COEIMHEHMI, BEIESCTB U Ma-
TEepUaJoB

V-OIIK-1 YMmeTs HCIIOJIB30BaTh MEXaHU3Mbl XUMHUYE-
CKHX pEaKlHid, MPOUCXOISAIINX B TEXHOJIOTHUECKUX
MpoIieccax U OKPYKAIIIEM MHUPE, ISl ONIPEACIICHHS
KaueCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTUK
BEIIIECTB U MaTEePUAJIOB

B-OIIK-1 Bnagers aHau30M METOJOB OIIPEIEICHUS
TpeOyeMbIX mapaMeTpOB U3MEPEHHS Ka4YeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOO CHIPHS U TI0-
nydabpukaTos

OIIK-2 Crioco0eH UCTIoIh30BaTh MaTe-
Matuyeckue, pusnueckue, Hu-
3MKO-XUMHUYECKUE, XUMHUCCKHUEC
METOJIBI TS PEIICHHS 33124
poeCCUOHAIBHOMN JeSTEIHHO-
CTH

3-OI1K-2 3HaTh MaTeMaTUu4ecKue MeTObI Pr3nye-
CKUX, XMMUYECKHX SIBIICHUH, OCHOBHBIX 3aKOHOB (hu-
3WKH U XUMHUH U IPUMEHSTH UX B IPOPECCHOHATBHON
JeSITebHOCTH

V-OIIK-2 YMmeTsb pemath MaTeMaTH4eCKue, pu3nde-
cKue, GU3NKO-XMMHUYECKHEe U XUMUUYECKHUE 3a/1au IS
00paboTKH, aHAIM3a U CUCTEMATU3AINH JTAHHBIX TE€X-
HOJIOTHUYECKOT0 Ipolecca

B-OIIK-2 Bnagers MaTeMaTH4eCKUMU, GU3HIECKUMH,
(U3NKO-XMMHUYECKUMH, XUMUYECKUMHU METO/IaMU pe-
LIEHMS 3a/1a4 JIJIs OIIpeIeTICHUs TOCIeI0BaTeIbHOCTH
NPOBE/ICHUS aHAIN30B (PU3UKO-XUMHUECKUX XapaKTe-
PHUCTHK CBIPbSI, BCIOMOTaTENbHBIX MATEPHAJIOB U T'O-
TOBOM IIPOLYKIUU

OIIK-5 CnocoOeH OCYIIECTBIISIT IKC-
HepUMEHTaIbHbIE UCCIIE0Ba-
HUS M UCTIBITAHUS IO 3aJJaHHOM
METOAMKE, IPOBOIUTH HAOIIO-
JICHUS U I3MEPEHHS C YIETOM
TpeOoBaHUI TEXHUKH Oe3omac-
HOCTH, 00pa0aThIBaTh U UHTEP-
IPETUPOBATh IKCIEPUMEHTAIIb-
HBIC TaHHBIE

3-OIIK-5 3HaTh TEXHOIOTHYECKUI IPOLECC, CBOMCTBA
CBIPbs TOTOBOW NPOAYKIIUU JJIs OCYILIECTBIECHUS DKC-
MIEPUMEHTAIBHBIX UCCIEA0BAHUI U UCIBITAHUNA OIIBIT-
HBIX 00pa3I0B MaTepHAJIOB I10 33/1aHHON METO/INKE
V-OIIK-5 YMeTh BBINONHATH dKCTIEPUMEHTAIIbHBIE
UCCIIEIOBaHMs U B 00pabOTKe, UHTEPIIPETALIH MTOITY-
YEHHBIX dKCIEPUMEHTAIBHBIX TaHHBIX

B-OIIK-5 Bnaners HaBbIKaMu pa3pabOTKH perjaMeHTa
MIPOBEJICHUS UCTIBITAHUHM HOBBIX 00pa3L0B NPOAYKLIUN
C Y4eTOM TpeOOBaHUI TEXHUKH O€30MaCHOCTH

— npoeccroHanbHbIe
Kon WNHpukaTopbl 1OCTUXKEHUS KOMIIETEHIIUH
HaumMmeHoBaHMEe KOMIIETEHIINNA
KOMIIETEHIINU
[1K-2 Cnooco0€eH UCII0NIb30BaTh 3HAHUE 3-IT1K-2 3HaTh CBOMCTBAa XUMUYECKUX DIIEMEH-

CBOMCTB XUMHYECKUX DJICMEHTOB, CO- TOB, COG)II/IHeHI/Ifl M MaTCprajIoB HA UX OCHOBC
€JIMHEHUI U MaTepPHaJIOB HA UX OCHO- | JUIS COOJTFOJICHUS TEXHOJIOTUYECKOTO pera-
BE JUIs pelIeHHs 33134 mpodeccro- MEHTa




HAJILHOU IEITEIbHOCTH

V-TIK-2 YMeTh UCIIONIB30BaTh 3HAHUS CBOMCTB
XAMHYECKHX DJICMEHTOB, COSIUHCHMI U MaTe-
pHAJIOB HA MX OCHOBE JIJIA PEILICHUS 3a/1a4 110
BBIITYCKY MPOJYKIIMU B CTPOTOM COOTBETCTBUU
C TEXHUYECKUMHU TPEOOBAHUAMU

B-I1K-2 Bnaners HaBbIKaMu pa3pabOTKU Mpei-
JIOKEHUSI IO KOMITJIEKCHOMY MCITOJIb30BaHUIO0
CBHIPbSI M YTHJIM3ALIUHA OTXOJI0OB TPOU3BOCTBA

?.az:atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUHA THUCHHUIIIINHBI

Hcnonp3oBanue

Bosieuenue B

Co3nanue ycrnoBwid, Pa3HOILIAHOBYIO
Hanpasnenue/ nenu BOCIUTATEIHLHOTO MOTCHIINATIA
obecreunBaromx . BHEYYCOHYIO
y4eOHOM TUCIIUTUTHHBI
JESTEILHOCTD
[TpodeccnonanbHOE - (hopmupoBanue Hcnonp3oBaHue BOCIUTATEIb- 1.Opranu3arust
BOCITUTAHHE IyOOKOTrO IOHUMA- | HOTO TIOTEHIAIA JUCIUILITUH BCTPEU C BEAYIIUMHU

HUS COLMAIBHOM po-
7 mpodeccu, mo-
3UTUBHOMN U aKTUB-
HOM yCTaHOBKH Ha
LIEHHOCTHU U30paH-
HOU CIIeMaJIbHOCTH,
OTBETCTBEHHOI'O OT-
HOIIIEHUS K TIpodhec-
CHUOHAJILHOU Jies-
TEIBLHOCTH, TPYAY
(B14)

€CTECTBEHHOHAYYHOT0 U 00111e-
poEeCCUOHATIBHOTO MOIYIIS
TUISL:

- (hopMUpPOBaHHS TO3UTUBHOTO
OTHOIICHHUS K Mpodeccuu uH-
)KeHepa (KOHCTPYKTOpa, TEXHO-
Jora), MOHUMAaHUs €€ COLUalb-
HOM 3HAYUMOCTH U POJIH B 00-
IIeCTBE, CTPEMJICHHS CIIE0BATh
HOpMaM npodeccruoHanbHON
STUKHU TIOCPEICTBOM KOH-
TEKCTHOTO O0YUYEHHUS, pEIICHUS
MIPaKTUKO-OPHUEHTUPOBAHHBIX
CHUTYallMOHHBIX 3a71a4.

- opmMHpoOBaHUS YCTOMYUBOTO
MHTepeca K MpopecCuOHaTHHON
EeITEIbHOCTH, CLIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIEHO
MBICIUTb, TOHUMATh 3HAYH-
MOCTb TIPO(eCCHH TTOCPEICTBOM
OCO3HaHHOTO BBIOOPA TEMATUKU
MIPOEKTOB, BHITTOJIHEHHS TTPOCK-
TOB C TOCJIEAYIOUIeH MyOInYHON
MpPE3EHTALNEN PEe3yIbTaTOB, B
TOM 4Hciie 000CHOBaHUEM HX
COLIMAIBHON U ITPAKTUYECKON
3HaYMMOCTH;

- (hopMupoOBaHUSI HABBIKOB KO-
MaH/IHOM paboThI, B TOM YHCIIE
peanu3aiiy pa3InIHbIX IPO-
eKTHBIX pojiel (Jiuaep, ucno-
HUTEIh, aHAIUTHUK | TIp.) TI0-
CpPEACTBOM BBITIOJHEHUS COB-
MECTHBIX IPOEKTOB.

CHeualucTaMu npe-
IIPUATUI TOPOJA U
XUMHUYECKOH OTpaciu.
2. Opranu3zanus KOH-
Kypca BUKTOPUHBI Ha
temy «Ilepnoguye-
ckas tadmuna JI.U.

Meunneneenay.
3.0Opranuzanusi 4yB-
ctBa «Bce B ogHoU

KOMaHze» 4epe3 yuda-
CTHE  CTYyJIEHTOB B
IIPOBEJEHUU HAy4YHBIX
MEPOINPHUATHI OpraHu-
30BaHHBIX B MHCTUTY-
Te.

4.®opmMupoBaHue
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBHU3Ma B XO-
Jle COBMECTHOIO pe-
LIEHUSI MOJEJIBHBIX U
MPAKTUYECKUX 3aj1au.

JucuunnuHa mnpenogaercss CTyaeHtTamM B 1-oM U 2-0M  ceMmecTpax.

Crpykrypa u coaepkaHue y4eOHOM IUCIUTIIHHbI

TPYAOEMKOCTb TUCHUILUIMHBI cocTaBisieT 11 enunuiipl, 396 ak. 4acos:

OO0mas
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1 cemecTp
1 1-6 .| OCHOBBI CTpOCHHUS 92 | 4/4 88 .T-1 30
BEIIECTB
2 7-8 B3aumoneiicTBue Be- 0 4 | 4 82 T-2 30
HIECTB
Bu npoMe:KyTOUHOI aTTecTalNu 182\ 8/4 | 4 170 3a0 40
2 ceMecTp
1 1-7 OOmue 3akoHOMepHOCTH | 64 |4/4 | 4 | 4 | 52 T-1 20
MPOTEKAHUU XUMUYECKUX
[peakuuii
2 8-13 [ XuMus 3JIEMCHTOB M HX 80 (2/2| 2 | 2 74 T-2 20
COEAMHEHHI
3 14-16 [DnexTpoxumus 70 | 2 |4/2] 4 60 T-3 20
Buja npomexyTO4HOI aTTecTallnu 214 | 8/6 | 10 | 10 | 186 9 40

COKpaHIeHHOC HanMCHOBAaHHC (bOpM TCKYHICIO KOHTPOJI U aTTSCTAallhuN Pa3acIOB:

O0o3HaueHue IlonHOEe HAaMMeEHOBaHME
T TecTtupoBanue
3a0 3a4eT ¢ OLIEHKOH
c DK3aMeH

Conep:kanue JJeKIMOHHOTO Kypca

TeMbl JIeKIHH.
Bonpocel, oTpadarbiBaemMble HA JTeKIHU

Bcero
JacoB

Y4ye0OHO- MeTO-
an4yeckoeodecie-
YyeHue

1

3

1 cemecTp

Jlexkus 1. OcHOBHbBIE MOHATHS H 3aKOHbI XUMHH
1.CoBpeMeHHbBIE aCTIEKThI Pa3BUTHS XUMUU.
2.Ycrexu COBpeMEHHOM XUMUU.

3.OCHOBHBIE IMOHATUS XUMHUH

4.OCHOBHBIC 3aKOHBI XHMUMU.

5. XMMUYECKHUH YKBUBAJICHT, 3aKOH YKBHUBAJICHTOB.

1-7

Jlexmus 2. CTpoenune aroma

1.Teopuu cTpoeHus aToma.

2.5npo aroma. M3oTomsbl, n300apsl.

3.KBanToOBBIC UnCIIa.

4 IMpunun [aynu.

5.I1paBuno XyHna.

6.1 IpuHIIMI HanMeHbIlel SHepruu, mpasuiia KieuykoBckoro.
7. J1eKTpOHHbIE KOH(UTYpaIlM1 aTOMOB U HOHOB.
8.CemeiicTBa XMMHUYECKUX YJIEMEHTOB.

2/2

1-7

Jlextmst 3. [lepuoanyeckas cucTeMa YJ1EMEHTOB B CBETETEOPHH CTPOEHHS

1/1

1-7




aToMma.

1.Ilepuonunueckuii 3akoH .M. MenzeneeBa u /iBa 3Tamna eropa3BUTHSL.
2.CTpyKTypa MepuoanIecKoi CHCTEMBI JJIEMEHTOB.

3.Ilepuoipl, TPYMIIBL, TOATPYIIIBI, PSIIBI

Jlexuus 4. Xumudeckasi CBsi3b H CTPOEHHE MOJIEKY.JI

1.OcHOBHBIE BHJIBI U XapaKTEPUCTUKU XUMHUYECKOH cBsi3u.KoBajeHTHAS CBS3b.
2.MeTo Ball€eHTHBIX CBSI3EM.

3.I'uGpuau3anust aTOMHBIX OpOUTAJICH

OcHOBBI METO/1a MOJIEKYJISIpHBIX opouTaneit (MO)

5.MoHHas cBs3b.

6./l0HOpHO- aKLIEITOPHHAS CBSI3b.

7.BoniopoHas cBS3b.

8.Merannuyeckas CBs3b.

1/1

Jleknus 5. OKHUCINTENbHO-BOCCTAHOBUTEILHBIECBOCTBABEIIECTB
1.OkucnurenbHO-BoccTaHOBUTENBHBIE peakiinu (OBP)

2.CTeneHb OKUCIICHUS

3.IIporiecchl OKUCICHHS U BOCCTAHOBJICHHUS.

4. Turbl OKUCIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUIl

5.Mertonbl coctaBnenust ypasHeHuit (OBP)

6.Hanpasnenus nporexanusi (OBP)

1-7

Jlexius 6. Xumudeckasi KHHeTHKA.

1.CxkopocTh XMMHYECKOI peakiuu.

2.'oMOreHHbBIC U reTepOreHHBIC PEAKITH U HX CKOPOCTb.

3.3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIui OT KOHIICHTPAIUil pearupyro-
[IMX BEIIECTB, 3aKOH JICUCTBUS MAaCC,KOHCTAHTA CKOPOCTH.

4. BnusiHre TeMIepaTypbl Ha CKOPOCTh XMMHUYECKHX peakiuii(mnpaBuio Bant-
Todda, ypaBuenne Appernyca) Karanus. KaranuzaTopsr.

5.00paTtumMble 1 HEOOpaTUMBbIE PeaKIIui. XUMUYECKOCPABHOBECUE CUCTEMBI.
6.KoHcTaHTa paBHOBECHSI TOMOTCHHBIX M TE€TEPOTCHHBIXIIPOIIECCOB.
7.CmMelieHne xuMmudeckoro papHoBecus u npunuuin Jle Hlatense.

1-7

2 cemecTp

Jlexius 1. Xumu4yeckasi TepMOIMHAMHKA

1.OcHOBHBIE TOHATUS XUMUYECKOW TEPMOIMHAMUKH.

2.BHyTpeHHsIs SHEpPrus 1 SHTAIbINA cucTeM. IlepBblif 3aKOHTEPMOJUHAMUKH.
3.TemmoBoit 3¢ ekt XumMIuecKol peakiuu. DHepreTudecKknedPPeKTr XUMH-
YECKHUX PEaKLIMi.

4. TepMOXUMHUYECKHE 3aKOHBI U YPAaBHEHUS.

5. OHTaNbBIUsA 00pa30BaHUs XUMHUUECKUX COCTUHEHUH.

6.OHTpoNHS U €€ I3MEHEHUE B XMMUYECKHUX MPEBPAIICHHUSX.

7.Oueprust ['m06ca u HaNIPaBIEHHOCTh XMMUYECKHUX peakIuil. Y cjoBus camo-
IPOU3BOJIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIIHH.

1/1

Jlexius 2.061mue cBoicTBa pacTBOPOB.
1.PacTBOpUMOCTb.

2.113MeHeHne SHTAIBIIMU U SHTPOIIMH IIPU PaCTBOPEHHUU.
3.3akoHbI Payss.

4.0cMoTHYECKOE TaBJICHUE,

5.3akon Bant-I'odda.

1/1

Jlexuus 3.PacTBOpBI 2JEKTPOIUTOB

1.BosaHble pacTBOPHI AIEKTPOIHUTOB.

2.Ilponecc nuccormanyu. CHUIIbHBIC U CI1a0ble SJEKTPOIUTHI.
3.CTeneHp U KOHCTAHTa TUCCOIMANNN. AKTHBHOCTb.
4.MonekynsipHO-UOHHbIE PEaKIIMU B PACTBOPAX JIEKTPOJIUTOB.

1/1

1-7




Jleknusa 4.I'maponus conen

1. DnexrpoauTUUecKast IUCCOLUALIUS BOJIbI
2.Bonmopoausiii mokazarens cpensl (pH).
3.I'maponus coneil.

5.HeoOpaTumpblil ruIpons.

4.CreneHb THAPOJIM3a U €€ 3aBUCUMOCTE OT KOHICHTPAlIUU UTEMIICPATYPHI.

1/1 1-7

Jlexmms 5. Knaccudukanuym XUMHYIECKUX 3JIEMEHTOB
CKOH cucTteMbl MeHneneena
3.Meramuisl. Hemeramisl.

4.I'panuna LlunTis.
5.00111e NPUHLUIIBI TOJIYYEHHs] IPOCTHIX BEIIECTB.

2.0011ast XapaKTepUCTHKA XMMUYECKUX 3JIEMEHTOB U UXCOEMHEHUH.

1.IIpunimns! knaccu(GUKauy XUMUYECKHX 3JIEMEHTOB HAa OCHOBETIEPUO Y e-

1/1 1-7

Jlexius 6. KoMIieKkcHbIE cOeTHHEHHUS.
1.KoMmmiekcHbIe coeTMHEHHS.

2. Teopust Bepuepa.

3.Knaccudukarmusi.

4.Ctpoenue. XuMudeckasi CBsI3b.
5.Homenkmnarypa

6./luccormarius.

7.Y CTOMYUBOCTb.

8.KoHcTranTa HECTOHKOCTH.

1/1 1-7

Jlexmus 7. Dy1eKTPOJIu3 coJieit
1.CymHocTb 371eKTponu3a.

PacTBOPOB.
HIICKTPOJIUTOB.

4.3akonsl Dapanes.
5.IIpakTdaeckoe MpUMEHEHUE IICKTPOIIH3a.

2.PacTBOpUMBIEMHEPACTBOPUMBICAHO L. DK TPOIU3PACILIIABOB DIIEKTPOIIN3

3.KaT0)IHbIe H aHOJHBIC IMPOLCCCHI ITPU IJICKTPOJIU3C BOJHBIXPACTBOPOB

Jlexnus 8. Koppo3usi MeTasiioB.

1.Koppo3us metasmios.

2. Knaccugukaius KOppo3HOHHBIX ITPOLECCOB.
3. Xummueckast Koppo3usi. KnHeTnka XuMu4ecKoi KOppo3uHu.
4.9neKTpoXxuMuieckas Kopposusi.
5.MexaHu3M MEKTPOXUMHUIECKOM KOPPO3HUH.
6.Buapl nenonspusanuu.

7.3a1uTa METaJuIoB OT KOPPO3UU
8.3a1uTHbIE TOKPHITUS
9.0neKkTpoXuMHUIecKast 3aluTa

10.MI3MeHeHMe CBOMCTB KOPPO3MOHHOMN Cpeibl

Ilepeuyensn 1adopaTOpHBIX padoT

Tema nadoparopHoro 3ansitus. Bornpocekl, orpadaTsiBae- Bcero YuebHo- MeToAMYECKOE
Mbl€HA JIA00PATOPHOM 3aHATHH 4acoB obecrnieyeHue
1 2 3
1 cemecTp
BBoaHoe 3anaTHe. TexHuka 0€30MacHOCTH. 2 1-19
OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC PEAKITHH
XHWMHUYECKOE PABHOBECHE U CKOPOCTh XUMUYECKON 2 1-7,10
peaknuu
2 ceMecTp
ONEKTPOIUTHYECKAST AUCCOLUAIIS 4 1-7,15
KucnopoHbie coefuHeHNs] METAJIIIOB 2 1-7,8
DIeKTpoIn3 coien 4/2 1-7,12




IlepeyeHb NpaKTHYECKUX padoT

Tema npakTu4yeckoro 3ausitusi. Bonpocsl, orpabarbiBaemMble Bcero Y4eOHO- MeTOAMYECKOE
HA MPAKTHYECKOM 3aHATHH 4acoB obecrmeuenue
1 2 3
2 cemecTp
Tepmonuuamuka. TemioTel pacCTBOPECHHS. 2 1-7
CBoiicTBa pacTBOPOB 2 1-7
3akoH pazBegenuss OctBanpaa. CTeneHb TUCCOIAIIN 2 1-7
KommiekcHbie coegHeHUS 2 1-7
["asibBaHUYECKHE DJIEMEHTHI 1 1-7
MeTo1pl 3Tl OT KOPPO3UH. 1 1-7

PacueTrHo-rpadguyeckasi padoTa He MpeIyCMOTPEHA Y4eOHBIM IIJIAHOM
KypcoBasi padoTa He npexycMOTpeHa Y4eOHbIM IVIAHOM
3agaHus 119 CAMOCTOSTEILHOI pa0oThI CTYACHTOB

1 cemecTp
Bcero YueOHO-MeTOAHIECKOE
Bomnpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)
Yacos obecrieyeHnme
1 2 3
OCHOBHbIE TOHATHS U 3aKOHbI XUMHHU 20 1-7
XHUMHS KaK 4acThb €CTeCTBO3HaHUA. CBs3b XMMHUHM C JIPYTUMU
HayKaMd. DTarnbl Pa3BUTHS XUMHSI. XUMUYECKHE PACUETHI.
Ctpoenne aToma 20 1-7
Hcropust pa3BuTHA NPEACTABICHUI O CTPOCHUH aroma. M30ToHbI
dopma f —opbOutaneii. PagnansHoe pacrpeneneHue 3JIeKTPOHHOM
wIoTHOCTH opoOutaneil. CocTaBieHUe ANEKTPOHHBIX M rpaduue-
CKHX (hOpMyJT aTOMOB U HOHOB
KBaHTOBO-MexaHH4YecKasi TeOpHsi CTPOECHHS aToMa 20 1-7
KBaHTOoBO-MexaHu4ecKkasi TeOpHusi CTPOEHUSI ATOMA
1.KopnycKkynspHO-BOJIHOBOM [yaqu3M O3JIEKTPOHA, 3JIEMEHTHI
KBAaHTOBOM XMMUH.
2. Ilpunun HeomnpenenenHocTH ['eiizenOepra.
3.Ypasuenue lllpequnrepa.
4.Atomuoe a1po. HykioHsl.
5.PaanoakTuBHOCTE. ParioakTUBHEIN pacma.
6.ITapamerp Bopa.
KBaHTOBO-MexaHu4eckasi TeOpHUsi CTPOEHUS ATOMA
1.KopnycKkynspHO-BOJHOBOM [yaqu3M OJIIEKTPOHA, SJIEMEHTHI
KBAaHTOBOM XMMUH.
2 Ilpuniun HeomnpenenenHocTH ['eiizenOepra.
3.Ypasuenue lllpequnrepa.
4.Atomuoe a1po. HykioHsl.
5.PaanoakTuBHOCTH. ParioakTUBHEIN pacma.
6.ITapamerp bopa.
[ToHsiTHE O KBAaHTOBOW MeEXaHHUKE. PaqnOaKTUBHBIE H30TOIBI.
Snepuble peakuun. PagnoaktuBublie psiabl. [Ipumenenue paauno-
AKTHBHBIX M30TOMNOB. [lepCrIeKTHBBI CHHTE3a HOBBIX 2JIEMEHTOB.
Ilepuoanyeckasi cucTeMa 3JieMEHTOB B CBeTe TEOPHH CTpoe- 20 1-7

HHA aTOMa.

HcTopus knaccupukanmy XMMUYECKHX 3JIEMEHTOB Jlnanekruye-
CKUH XapakTep MepUOJUYECKOro 3aKOHA. 3HaUYEHHUE Mepuoande-
CKOH cHCTEMBI 31eMEHTOB. OmpeeneHne MOJI0KEHNs dJIEMEHTA
B NIEPUOANYECKON CUCTEME JIEMEHTOB IO JIEKTPOHHOMN (opmy-
ze..




Ileproau4HOCTH B MI3MEHEHUH CBOMCTB 3j1eMeHTOB Ilepuo-
AMYHOCTb NU3MEHEHHs CBOMCTB NMPOCTHIX BElECTB.
IleproaMYHOCTh B M3MEHEHUU CBOWMCTB COCIMHEHUN B 3aBUCHU-
MOCTH OT CTpOCHI/ISI X aTOMOB.

20

1-7

XuMHYeCKas CBA3b H CTPOCHUE MOJIEKY.JI

DHepreTUYecKrue JuarpaMMbl TOMO- U T€TEPOre€HHBIX JByXaTOM-
HBIX MOJIEKYJ MU MOHOB. Pacuersl 1iuHbI cBA3U. B3anMmopeicTeue
MEXIyMosieKynamMd.  Kpucramimyeckue cucTeMbl. TUMbl Kpu-
CTaJUIMYECKUX PELIETOK.

24

OKHCINTEIbHO BOCCTAHOBUTEIbHbIE CBOHCTBA BCIIECTB
TunMYHBIE OKHCIUTEIN W BOCCTAHOBHUTEIIH. Onpez[eneHI/Ie OKBH-
BAJICHTOB OKHCIHTEIS U BOCCTaHOBHUTEIS. Pojb Cpcanl B IIpPoO-
neccax OKHUCIICHUA-BOCCTAaHOBJICHHA. CocraBnenune ypaBHeHI/If/'I
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

23

XuMHYeCKHe peakunu

I'oMoreHHbI U reTeporeHHblil Karanu3. TpeOoBaHUs K Karaiu-
3atopaMm. MHru6uropsl. Llennsie peakunu. Gusznyeckne METOIbI
YCKOPEHHS peakiui

23

1-7

2 cemecTp

Bonpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHus (3a1aHuUs)

Bcero
Yacos

Y4yeOHO-METOANYECKOE
odecreuenue

1

3

XuMHYeCcKasi TePMOJAMHAMHUKA.

OHTanenus 00pa3oBaHUs U CrOPAHUS XUMHUECKUX COEAMHEHU.
OHeprus cBsi3u. DHEprusi KpUCTAIIMYECKON peleTku. Biusnue
TEMIIEpaTypbl Ha HallpaBlieHUE peakuuil. TepMoxuMuyeckue
pacueTsl CaMOCTOsITeNbHAsI pab0Ta 10 TEPMOJMHAMUKE.

18

1-7

JlucnepcHbie CHCTEMBI.

Biustnue pazMepa pacnpenensomux 4acTull, UX TpUpobl, Qu-
3UKO-XMMHYECKOT0 B3aUMOJICHCTBUSL Ha TUMN 00pa3yeMbIX JHC-
nepcHbIX cucTteM. Paspl. YCTOWYHMBOCTH JUCHEPCHBIX CHCTEM
CycneH3uu.

13

1-7

OO0mme cBOICTBA pacTBOPOB.

[Tpsimoe omnpeneneHUe OCMOTHYECKOTO JABIEHHUS OHA0OCMOC.
WnurerpanbHas u nuddepeHnranbias TEIIOTa pacTBOPEHUSI.
JkoocMoc.CaMocTosITenbHas paboTa MO pacTBOPAM.

13

1-7

PacTBOpBI 3/1€KTPOJINTOB.

@usnyeckue CBOMCTBA MIEKTPOJINTOB. MOHHBIE peakiuu B pac-
TBOpax. BiusHMEe OIHOMMEHHBIX MOHOB Ha JMCCOLMAIMIO Clia-
OBbIX IEKTPOIUTOB

13

I'maposus coueid.

WNunukaropel. BiusHue pa3ianuHbIX (AKTOpPOB HAa paBHOBECHE
ruaponusa. YpaBHEHUs peakuuid ruaponusza. HeoOpartumbrit
TUAPOIIN3.

MaJiopacTBOpUMBI€ JJIEKTPOJIMTHI.
IIpaBuno beprone. [loHnkeHne pacTBOPUMOCTH OCAJKOB JJIEK-
TpOJIUTOB. PacueT npousBeeHnst paCTBOPUMOCTH.

13

1-7

Kossionaabie pacTBoOpbI.
Juanu3 u ynpTpaduibTpanns KOJUIOUAHBIX pPaCTBOPOB.

13

1-7

Knaccupukanum XuMu4ecKnx 3J1eMeHTOB.

CoaepxaHre XMMHUUYECKHX 3JIEMEHTOB Ha 3€MJI€ U B KOCMOCE.
CB43b MEXKy CBOMCTBOM AJIEMEHTA U €0 MECTOM B MEPUOUYE-
CKOM cucreMe. MeTtaJulnuecKue CIUIaBbl

12

1-7

XuMH4YecKHe CBOMCTBA METAJLJIOB.

12

1-7




®dusndeckue cBoicTBa MerauioB. Kmaccudukarus MuHEpanoB.
MeTtauinuecKre CIIaBbl

O0630p cBoiicTB S- U P-3/1eMEeHTOB. 12 1-7
OO0m1as XxapakTepuCTUKA IIETOYHBIX U IIETOYHO3EMEIIb-

HBIX METAJUIOB. XMMHYECKHE CBOMCTBA. BaxkHeliue co-
ennHEeHUS. AM(QOTEPHOCTh COSAMHECHUN OCPUILIHSL.

[Tony4yenue antoMuHUS, raJlIns, MHAUS, TAUINsA, CBOMCTBA UX
coeuHEeHUI U npuMeHeHne. O01as XapakTepucTrUKa 1IeN0Y-
HBIXH LIEJI0YHO3EMEIIbHBIX METAIIJIOB. XMMUYECKHUE CBOMCTBA.
Baxwuelime coeTMHEHNUS.

[IpuMeHeHre NIENOYHBIX U MIEIOYHO3EMENBHBIX METAJIOB:
ATIOMUHMUS, TAJUTUSA, UHAUS, Tauus. JIerkue KOHCTPYKIIMOHHBIE
MaTepHaJIbl.

0030p cBoiicTB d- 3JIEMEHTOB. 12 1-7
Xapakrepuctuka d- METaJIOB. MOJyYEHHE, CBOMCTBAa COEIMHE-
Huil XapakTepucTuka O- METaIOB.IOJIYYCHUE, CBOWCTBA COC/IH-
nHenuii [Ipumenenne d- merasioB. JlerupyromunecBoicTBa Xpoma,
MosOJIeHa U BosibGpama.

Hemerasibl. 12 1-7
OO0mmas xapakTepucTHKa.

Haxoxnenue B mpupoze.

OnemenTs! VIA rpynmst.

OnemeHTsl VA rpynisl.

Onementsl I[VA rpynns.

0O0630p cBOICTB
3aBUCUMOCTHCBOMCTBHEMETAINIOBOTUXIIONOKEHUSIB  [IEPUOANYE-
ckoil Tabnuue. CBOMCTBA OJIYIPOBOJIHUKOB.

KoMmIuiekcHbIE COeNHEHNS. 14 1-7
MHorosiiepHbie KOMIUIEKChl. KOMITJIEKCHBIE COETMHEHUST C Op-
TaHWYECKUMH MOJIEKYJIaMH..

l'agabBaHM4YecKHe 3JIeMEeHThbI 10 1-7
DneKTpOoXUMHUECKHE Mpolecchl. PaBHOBecHe Ha rpaHuIle Me-
TaJNI—pacTBOpP.

OnexTpoaHbi noteHuran. CTaHJapTHBIN BOJOPOIHBIN dJ1eK-
Tpo. P cTaHgapTHBIX 3JEKTPOAHBIX TOTEHIIMAIOB.
VpaBuenne Hepucra ['anmbBaHMYECKUN 3JIEMEHT. DJIEKTPOJIBU-
JKylllasg cuia 3JieMeHTa. ToImuBHbIE 3JeMeHThl. [loTeHimansl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX 3JIEKTpoA0B. CocTaBieHHe
CXEM rajJbBaHMUECKHUX 37eMeHTOB U pacueT DIC.

DJIeKTPOJIN3 COJIEeH. 10 1-7
Ponp BTOpMYHBIX mporeccoB mpu 3iekTponuse. IIpaktuueckoe
IPUMEHEHUE 3JIeKTpoiu3a. ['anbBaHMUECKHE METO/Ibl HaHECEHUS
MOKPBITUH

Koppo3ust meTanios. 8 1-7
Bpen, HaHOCUMBINM KOPpPO3HEN METAIIIOB. DKOHOMHUYECKOE 3Ha-
YEHHE 3allUThl METAJJIOB OT KOPPO3UU. XUMHUUECKasi U AJIEKTPO-
XUMHYecKast 00paboTKa METaJJIOB.

OO0pa3oBaTebHbIC TEXHOJIOTHH
[Tpu peanuzanuu ydyeGHOro matepuaina kKypca «OOIIasi ¥ HEOpraHUUYECKas XUMHUS»
UCIIONIb3YIOTCSL pa3fiMyHble 00pa3oBaTEIbHbIE TEXHOJOIHMH, CIOCOOCTBYIOUIUE CO3JAaHUIO
atMoc(epbl CBOOOJHOM M TBOPUECKOW JUCKYCCHMM KaK MEXIy TMpernojaBaTesieM U
CTYJIEHTaMH, TaK M B CTyleHueckou rpymnmne. Llenpio mpu 3TOM siBIsieTcs BBIpAaOOTKA y



CTyIEHTOB  HABBIKOB W  KOMIETEHLHH, IMO3BOJIIOIIMX  CAMOCTOSITEIBHO  BECTHU
UCCJIeI0BATEIHCKYIO0 U HAYYHO-TIEJarOTHYECKYIO paboTy.

[IpakTryeckass MOArOTOBKA MpHU peaau3alud y4eOHOW TUCHUIUIMHBI OPTaHHU3yeTCs
nyteMm rnpoBefeHust JIabopaTopHBIX M MPAKTUYECKUX 3aHATUH, MpeaycMaTpUBAIOUIUX yda-
CTHE OOYYaIOIINXCS B BBIMOJHEHUHM OTACIBHBIX AJIEMEHTOB PabOT, CBSI3aHHBIX C OymyIiei
po(hecCHOHATEHOM e TENbHOCTBIO.

[IpakTryeckast MOArOTOBKA TAKXKE€ BKJIIOYAET B c€0s 3aHATHS JICKIIMOHHOIO THUIIA, KO-
TOpbIE MpeaycMaTpUBAIOT Mepenady yueOHol nHdopMalnuu o0ydarommuMcs, Heo0X0IuMON
JUTSI TIOCJIEIYIOLIErO BBIMOJIHEHUs paboT, CBS3aHHBIX ¢ Oyaylied mpodecCHOoHaNbHOM nes-
TEIbHOCTHIO.

AyIuTOpHBIE 3aHATHS MPOBOMATCA B BHAE JEKIUN C wucnoiab3oBaHueMm [IK wu
KOMITBIOTEPHOTO TpoekTopa. JlabopatopHble pabOTHI MPOBOIATCS B CICIHATU3HUPOBAHHON
naboparopuu. CamocTosTenbHass pad0oTa CTYACHTOB MPOBOAMUTCA TMOJ PYKOBOJICTBOM
MPETOIABATEINICH, C OKa3aHUEM KOHCYJIbTAIIMK U MOMOIIM MPHU MOJATOTOBKE K KOHTPOJIbHBIM
paboTaM, BBITIOJIHEHUU JOMAITHUX 3aJJaHUM

DoH/ OLICHOYHBIX CPEACTB

@DOHJT OIICHOYHBIX CPEACTB MO JUCHUIUIMHE O0OECIeUrMBAaEeT TMPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB OOy4YeHUs (KOMIIETCHIIMM M WX HWHAUKATOPOB) IMOCPEICTBOM
MEpONPUATUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJIS 11O JUCHUTUIUHE.

CBsi3p MeX1ly (POpMHUpPYEMBIMU KOMIIETCHIIUSAMHU U (POpMaMU KOHTPOJSI UX OCBOCHUS
MIPE/ICTABIICHA B CIEAYIONIEH TadIume:

HaumenoBanue KOHTpoO-

Kon n HanMeHOBaHME HHIUKATOPa Haumenosanue
Nen/m | nmpyembIX paznenos (Te- .
V1) JOCTHKEHHUS KOMITETEHIIUI OIICHOYHOTI'O CPEJICTBA
BX0/1HOM KOHTPOJIb
N Bomnpocs! BxomHOTO
1 Bxo1HOM KOHTPOJIb p 1

KOHTPOJIsI /YCTHO)
ATTecTaius pa3/ieNioB, TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH

1 Paznmen.1. OcuoBel ctpoe- | OIIK-1, OIIK-2, OIIK-5, [TK-2 CobecenoBanne
HHS BEILIECTB Tect 1
2 Pasnen.2. B3zaumoneii- OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanne
CTBHC BEILIECTB Tect 2
ITpomMexxyTouHas arrecranus
. OIIK-1, OIIK-2, OIIK-5, TIK-2 Bompocsl k 3auery
3ader ¢ OLeHKOMI
(ycTHO)
2 cemecTp
1 Pazgen 1. O0mue 3ako- OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanne
HOMEPHOCTH MPOTEKAHUU Tect 1
XUMHYECKUX PEAKIUN
2 Paznen.2. Xumus snemen- | OIIK-1, OIIK-2, OIIK-5, T1IK-2 CobOecenoBanue
TOB ¥ UX COSTMHEHUH Tect 2
3 Paznmen.3. Dnekrpoxumus | OITK-1, OIIK-2, OIIK-5, [TK-2 CoOecenoBanue
Tect 3

ITpoMexyTouHas arrecranus
Ok3ameH OIIK-1, OIIK-2, OIIK-5, TIK-2 Bormpocsl k 5k3aMeny

(ycTHO)




BxoaHo#t KOHTpOJIb TIpeAHA3HAYEH /ISl BBISBIICHHUS TTPOOEIIOB B 3HAHUSAX CTYJACHTOB U
TOTOBHOCTH HUX K MOJYYECHHUIO HOBBIX 3HAHUUM. OLIEHOYHBIE CPEACTBA ISl BXOAHOTO KOHTPOJIS
PEACTaBIISIOT COOON BOMPOCHI, KOTOPHIE 3a/1at0TCS CTYJIEHTaM B YCTHOM (hopme.

Bonpocbl BXOAHOT0 KOHTPOJISI O JUCIIUIIMHE

1. OCHOBHBIE TOHSTUA: XUMHYECKHM 3JIEMEHT, aTOM, aTOMHas Macca, MOJIeKyJa,
MOJIbHAs Macca, KOJMYECTBA BEIIECTBA — MOJIb. 3aKOH ABOrajpo. 3ajgaqu.

2. OCHOBHBIE KJIACCHI HEOPTAHMUECKUX COSTMHEHUI: OKCUJIBI, KHCIIOThI, OCHOBAHUSI, COJIH.

3. Ctpoenue aroma. DJIEKTPOHHBIE (POPMYIIBI.

4, Ilepuoanueckuii 3akoH /. . MeHneneeBa u neprouyeckasl Cuctema.

5. XuMuueckas CBsI3b M €€ BUJIBI.

6. Knaccudukarus XuMA4eCKUX pEaKIIui.

7. CKOpOCTh XUMUYECKUX peakiuil. @akTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX
peaKuuil.

8. BajneHTHOCTP U CTETICHb OKHCIICHHMSL.

9. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN

10.PacTBOpHBI. DNEeKTpOIUTHYECKAS JUCCOITHAIINS.

11.3nekTpoaus.

12 Mertamnsl. Kopposust MmeTaios.

1 cemecTp
Paznen 1
Bomnpocsl k codece10BaHUIO

1. OCHOBHBIE TIOHSITUS XMUMHUU: XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYyJa, IPOCThIC U
CJIOXKHBIC BEIIIECTBA.

2. OCHOBHBIC TIOHATHS XUMHUHU: aOCOJIOTHAS U OTHOCHUTEIIbHAS aTOMHas macca, abco-
JIIOTHAsi 1 OTHOCUTEJIbHAS MOJICKYJISIpHAs Macca.

3. OCHOBHBIC TIOHATHUSI XMMHH: MOJIb, MOJISIPHAS Macca BEIIECTBA, YKBUBAJICHT, dKBHU-
BaJICHTHAsl Macca U 00BbEM BEIIECTBA.

4. OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHHUSI MACChl U DHEPTUHU, MOCTOSHCTBA COCTaBa,
MPOCTHIX 00BEMHBIX OTHOIIEHUS, ABOTAIPO, SIKBUBAJICHTOB.

5. CocraB atoMHorO sigpa. M3oTorsl, n300apsl.

6. KBanToBsIe unca.

7. lpunnun [Maymu. [Ipumenenue npuniuna [laynu Ha mpumepe seMeHTa aproHa

8. IIpaBuno Xynna. [Ipumenenue npasmwia XyHja Ha IpUMepe JIEMEHTa yriiepoia

9. [IpuHuun HauMeHblleH 3Hepruu, npasuiia KneukoBckoro. [IpumeHeHue mnpaBui
KneukoBckoro Ha npumepe 3IeMeHTa Kaaus

10.9nexTpoHHbIE KOH(UTYpALIUA ATOMOB U HOHOB.

11.0OcHOBHOE 1 BO30YXJACHHOE COCTOSIHHE aTOMA.

12.CemelicTBa XUMHUYECKHUX AJICMEHTOB

13.Ilepnoanueckuii 3akon /.M. MenneneeBa u aBa dTarna ero pa3BUTHS.

Paznean 2



1. XumMuueckast KHUHETUKa. ['OMOTE€HHbIE peakIlui U UX CKOpOCTh. ['eTeporeHHsie pe-
aKIIMK U UX CKOPOCTb.

2. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM pPEAKIUU OT KOHIIEHTpAUUW pearupyronmx
BEIIECTB, 3aKOH JIEUCTBUS Macc, KOHCTAHTa CKOPOCTH.

3. Brnusinue TemmnepaTypsl Ha CKOPOCTh XUMHUECKHX peakiuil (mpaBusio Bant-T'odda,
ypaBHEHUE AppeHnyca).

4. Xumudeckoe paBHOBecHe cUCTeMbl. KOHCTaHTa paBHOBECHS TOMOTCHHBIX U T€TEPO-
reHHBIX TpoleccoB. CMellleHne XMMUYeckoro paBHoBecus U npunnun Jle llarense

5. Peakuus naer no ypaBHeHuto Ay + 2By o Cry. 1lpu ycranoBineHun paBHOBeCHS
KOHIIEHTPAIMU YYaCTBYIOUIUX B PEAKI[UU BEIIECCTB PABHBI:

Ca=0,06 monn/n, Cg= 0,12 monw/1, Cc = 0,0216 Monb/n. Beruncnure KOHCTaHTY paB-
HOBECHS U UCXOJIHBIC KOHIICHTPAIIUX BemecTB A 1 B.

6. PaBnoBecue cucrembl 2NO + O, 2NO,. ycTaHOBUIIOCH TIPH CIICTYIOITUX KOHIICH-
Tpauusx ydactByromux Bemects: Cno=0,08 momb/n, Co = 0,03 moms/n, Cyo, = 0,01
MOJIb/J1. BeIuncinTe KOHCTaHTy paBHOBECHS U UcXoaHbIe KoHIeHTpanuu BemecTB NO u O,.

7. Kak u3aMeHATCsl CKOPOCTU MIPSMOM 1 00paTHOM peakivii U B KaKyl0 CTOPOHY CMECTHUTCS
paBHOBecHE B cucTeME Ay + 2By & Cp), €clln yBeIMUNTh JaBICHHUE B CUCTEME B 4 pasa.

8.CTeneHb OKUCIICHHSI, €€ OIpeIeTICHUE

9.IIporeccrl OKUCTIEHNS, BOCCTAHOBICHHS

10.OcHOBHBIC OKUCITUTENHN U BOCCTAHOBUTEITH

11.CocTaBieHusi ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJA0M
AJIEKTPOHHOTO OanaHca

12.CocTaBieHusi ypaBHEHUW OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN HOHHO-
AJIIEKTPOHHBIM METOJIOM

13.Tumbl OKUCIUTEIIBHO-BOCCTAHOBUTEHHBIX PEAKITUI

14.0OnpeneneHne 3KBUBAJICHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIIS.

15.Posb cpenpl B poIeccax OKUCICHUSI-BOCCTAHOBIICHUS

16.HanpaBiieHnst OKHUCIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA

17.0xucnuTeNbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK MPOTEKaOT mo cxemaMm. CocTaBbTe
AJIEKTPOHHBIE YPABHEHUS U HA OCHOBAHUU UX paccTaBbTe KOA(PPUIIMEHTHI B YpaBHEHUSIX pe-
akuuiu. [l KaXJI0M peakunu yKaKUTe, KaKO€ BELIECTBO SIBJSIETCS OKUCIIMTEIEM, KAKOE —
BOCCTAHOBHUTEJIEM; KaKOE BEIIECTBO OKUCISIETCS, KAKO€ — BOCCTAHABIIMBACTCS:

1. a)KBr + KBrO; + H,SO, - Br, + K,SO, + H,0O

0) KCIO;3 + H,0, - KCI + O, + H,0O

2. a) P+ HIOz+ H,O - H3PO, + HI

6) H,S + Cl, + H,O - H,SO, + HCI

3.3) Na2803 + KMnO4 + HQO - NaQSO4 + Mn02 + KOH

0) PbS + HNO; - S + Pb(NQO3) , + NO + H,0

4.a) P+HNO; + H,O - H3PO4, + NO

0) KMnO, + Na,S0O; + KOH - K,;MnO,4 + Na,SO,4 + H,O

5.a) Cu,0 + HNO; - Cu(NO3) , + NO + H,0



0)KMnO, + H,0, - MnO, + KOH + O, + H,0
6.a) H,S + Cl, + H,O - H,SO, + HCI
0) K;Cr,07 + HyS + H,SO4 —» S+Crp(SOy)5 + K SO, + H,O
ATTecTanus paszena 1o JMCIUILIMHE TPOBOAUTCS B (hopme TecTupoBanus. Ha
BBITIOJTHEHHE 3ajaHusi OTBOAUTCS 45 MuHYT. Tect — 310 popMa KOHTPOJIs, HAIIpaBlIEHHAs Ha
IIPOBEPKY YPOBHS OCBOEHHSI KOHTPOJIUPYEMOTO TEOPETUUECKOTO U MPAKTUUECKOTO
Marepuaia.
Tecr 1.
1. CxoJibko MogypoBHEHN B 4-OM SHEPTreTUYECKOM YPOBHE ?
1)3; 2)5;  3)4; 4)2;
2. Kaxoit u3 npuBeIeHHBIX JIEMEHTOB UMEET MUHUMAJIbHOE 3HAUY€HHE UOHHBIX PaJIU-
yCcoB?
1) 19; 2)12; 3)13; 4)15;
3. YKaxuTe U30TONBI y MPUBEACHHBIX TPYII aTOMOB ?
DA A 2)5AZA LA TA 4 LALA
4. Kakue 3JeKTPOHBI SIBJISIOTCS BAJICHTHBIMU Y amoMuHus Ne 13
Ds 2)sup 3)d 4)p
5. 3HaueHMAM, KaKOTO KBAHTOBOI'O YKCJIa OTBEUAIOT HOMEpPa MEPHOJI0B?
DI; 2)m; 3)n; 4)s
6. YkaxuTe MakCUMalIbHOE YKCIIO 3JEKTPOHOB Ha f-momypoBHe
1)10 ; 2)6; 3) 14; 4)18 ;
7. CKOJIbKO 3HAa4€HMH MAarHUTHOIO KBAHTOBOT'O YHMCJIAa BO3MOXHO I 3JIEKTPOHOB
JAHHOTO CJIOS, €CJIM BTOPOE KBAHTOBOE YMCJIO PAaBHO 37
n2; 2)5; 3)14; 4 7
8. Uucno HecmapeHHBIX SJIEKTPOHOB aTOMa IMHKA B HOPMAJIBHOM COCTOSTHUH ?
1)0 2)2; 3) 4 4) 6
9. Yemy paBHO MaKkCMMaJbHOE YHUCIIO MTOYPOBHEH Ha SHEPreTUYECKOM YPOBHE?
1) n; 2)2n%; 3)21+1; 4)2(2l+1);
10. CxoybKO pa3IMYHBIX BaJIECHTHOCTEW MOXKET uMeTh XJiop (Ne 17)?
N1, 2)2; 3)5; 4)3;
11. K kakoMy 3JEKTPOHHOMY CEMEWCTBY OTHOCSITCS ATOMBI KaJIbLIHS ?
1) p; 2)s; 3)d; 4)f
12. Yncno HecmapeHHBIX AIEKTPOHOB aTOMa 0JIOBA B HOPMAJIBHOM COCTOSIHUM :
1)0 2)2; 3) 4 4) 6
13.Yemy paBHa MakCUMaJIbHasi BaJICHTHOCTb CEPbI

1) 2, 2) 4 3)6; 4) 3
14. Kro aBTOp hOPMYIBI 4 = ——
m-v
1) ITaymu; ; 2)bop; 3) ne bpoitne; 4) Mo3znu

15. Kto aBTop popmyner E=h.v
1) Mozmu ;  2)Ilnmank; 3) ne bpoiuib; 4) [laynu



16. Kakue noiypoBHH UMEIOTCS B IIEPBOM SHEPreTUUECKOM YPOBHE ?
s; 2)sp; 3J)spd; 4)spdf

17. MakcumaabHOE YHCIIO QJICKTPOHOB Ha SHEPTCTUICCKOM YPOBHE OIIPECACIIACTCS 110

hopmye?

1) 2(21+1); 2)n® : 3)2n® ; 4) m+2l
Tecrt 2.

1. [Ipu yBenuueHUU KOHIIEHTpAIMU BeniecTBa A B 3 pa3a CKOPOCTh XUMHYECKOU pe-

akuu 2A ) + By = C Bo3pacrer B:

a) 3 pasa;
0) 6 pa3s;
B) 8 pasz;
r) 9 pas.

2. CKOpOCTh TOMOT€HHOW XUMUYECKON PEAKIMH, POTEKAIOIIEH B BOJHOM PacTBOpPE,

3aBHUCHUT OT.

a) KOHIIEHTPAIIMW UCXOHBIX BEIIECTB;
0) TeMIiepaTyphl pacTBOPa;

B) JaBJICHUS HaJ PacTBOPOM;

T') HaJTU4Ks KaTaau3aropa.

3. Ilpu npoTexkannu OOJIBIIMHCTBA HEOOPATUMBIX XUMUYECKUX PEAKLIUNA UX CKOPOCTh

B pE3yJIbTATE PACXOJOBAHUS UCXOAHBIX BEIIECTB:

a) IOCTOSTHHO BO3PacCTaeT;

0) MOCTOSIHHO YMEHBIIAETCS;

B) CIIEpBa BO3pPACTAET, a 3aTEM YMEHBIIIAETCS;

I') CliepBa YMEHBIIIAETCSI, a 3aTEM BO3pacTaer.

4. KoHCTaHTa CKOPOCTH XUMHUYECKON PeaKIK — 3TO:

a) CKOPOCTh PEaKIIUK Yepe3 CAUHUILY BPEMEHH TMOCTIe €€ Hayasa;

0) CKOPOCTh PEaKIIMH B TOT MOMEHT, KOTJIa HCXOIHBIC BEIIECTBA pacxo1oBasuch Ha 50%;

B) CKOPOCTBb PCaKIM B TOT MOMCHT, KOI'lda KOHICHTpPAMKU KaXX10TO U3 NCXOAHBIX

BEIIECTB paBHBHI | MOJ'II;/I[MS;

') CKOPOCTh PEAKIIMU B HAYaJIbHBIII MOMEHT BPEMEHH.

5.YBennueHue JaBjeHUs B PEaKLIIMOHHON CUCTEME:

a) Bcerja NpUBOAUT K BO3PACTAHUIO CKOPOCTH XUMHUYECKON PEaKIIny;
0) Bceraa MpUBOJUT K YMEHBIIIEHUIO CKOPOCTH XUMUYECKON PEaKIINU;

B) IMOBBIIACT CKOPOCTL P€AaKIWN TOJBKO B TOM ClIydac, €CJIM OAHO UJIN HECKOJILKO

HCXOJHBIX BEIIECTB HAXOJISTCS B ra3000pa3HOM COCTOSIHUM;

T') HE BIIUSET HA CKOPOCTh JIFO00I XUMHUUECKON PEaKIIUH.
6.CKOPOCTh MPOCTHIX PEAKIIUNA KOJIMYECTBEHHO OMPENETIICTCS C MOMOIIIBIO:

a) npuniuna Jle — [llarense;



0) remnepatrypHoro ko3¢ dunuenta Bant — I'odda;

B) npuHuuna Ilaymnu;

I') 3aKOHA JACUCTBYIOIINX Macc.

7. Jlsist TOMOT€HHOM XMMHUYECKOW pEeakIuy BUAA

Arasy T Bras) = C

TJIaBHBIM (OCHOBHBIM) KHHETHUYECKUM YPAaBHCHHEM SIBJISICTCSI:

a) v=k'CaCg;

0) v== ACp/ At;

B) v==+ ACg/ At;

r) v==4 ACg/ At S.

8. TemnepaTypHblif KO3(PPUIIUEHT CKOPOCTH XUMUYECKOM peakiuu paseH 2. [1pu mo-
BeIeHHH TemrepaTypbl Ha 30°C CKOPOCTh peakiliy YBEITUIUTCS B:

a) 2 pasa;

0) 6 pas;

B) 8 pasz;

r) 12 pas.

9. 3aBUCUMOCTH KOHCTAaHThl CKOPOCTH XMMUYECKON peakluu OT TeMIeparypsl (pu
€€ U3MEHEHHH B CaMOM ILIMPOKOM JHMAIa30He) OMUCHIBAECTCS C IOMOIIBIO:

a) 3aKOHa JICUCTBYIOIIUX Macc;

0) 3axkoHa Baut — I'odda;

B) YpaBHEHUsSI AppeHunyca;

') BTOPOTO 3aKOHA TEPMOTUHAMUKH.

10. Coynapenue Mexay akTUBHBIMU MOJIEKYJIAMHU PEAreHTOB:

a) Bcera siBnsieTcs YO PEKTUBHBIM;

0) MOXKeT ObITh U HEIPPEKTUBHBIM;

B) Bcer/a siBisieTcst Hed(p(hEeKTUBHBIM;

F) ABJIACTCA H€06XOI[I/IMBIM U J0CTAaTOYHBLIM YCJIOBHECM JJIA HpHHHI/IHHaHBHOﬁ BO3-
MOXHOCTH IMMPOTCKAHUA XUMHYECKOM pEaKuum.

11. Ha BennunHy CKOpOCTU r€TEPOTCHHON PEaKIMK OKA3bIBAET BIIUSIHUE:
a) KOHIIGHTPALIMs BCEX UCXOIHBIX BEIIECTB, HE3aBUCUMO OT UX arperaTHOro COCTOSIHUS;

0) mI011Ia/1b MOBEPXHOCTH pas/iesia MKy BELIECTBAMH, YIaCTBYIOIIMMH B XUMUYECKON
PEAKIMM ¥ OTVIMYAIOLIMMHUCS APYT OT IPyra arperaTHbIM COCTOSIHUEM;

B) HAJIMYKEC B PEAKIIMOHHON CMECH KaTajanu3aropa,

T') TOJIBKO KOHIICHTPAIIHUS ra3000pa3HBIX BEIICCTB M BEIICCTB, HAXOAAIIMXCS B pac-
TBOPEHHOM BHJIC.

12. Bo ckonbko pa3 Bo3pacteT ckopocTh peakiu 2NO(1)+Cly(r)=2NOCI(T) npu
YBEJIMYCHUH JIaBJICHUS B CHCTEME B 3 pasa



a) B 27 pa3; 6) B9 pa3; B) B 6 pa3; 1) B 18 paz?

IIpome:xyTouHas aTTecTalus (3a4eT C OLEHKOI)
Bonpocsl BBIXOJHOT0 KOHTPOJISA

1. IIpeamet u 3apaun XUMUU. XUMHUS U TPOOJIEMbI SKOJIOTHH. Y CIEXH COBPEMEHHOMN
XUMHUHU.

2. OcHOBHBIC TTOHATHS XUMHUH. OCHOBHBIC 3aKOHBI XUMUH.

3. Ctpoenune aToMHBIX siaep. Anepuas moaens atoma (Pesepdopn). Teopus [Tnanka.
[Toctynatel bopa. KopiycKyspHO-BOJHOBBIE CBOMCTBA AJIEKTPOHA. Y paBHEHHUE Jie-bpoiiiis.

4. KBanToBble uncia: riaBHoe (N), opoutansroe (1), MarauTHOE (M) U CLIMHOBOE (S);
UX XapaKTEPUCTUKU U B3AUMOCBSA3b.

5. Ipunmun [Maynu; cneacteus u3 npunnuna [laymu. Ipaswno Xynna. [Ipunmun
HauMeHbllel sHepruu (npasuia KieykoBckoro).

6. DnexTpoHHbIe U rpadudeckue GopMyIIbl. DIEKTPOHHBIE aHaorn. HopmansHOE 1
B0O30YKJIECHHOE COCTOSIHHE aTOMOB.

7. Ilepnoanueckuii 3akoH u nepuoanyeckas cucrema [[.M.MenzaeneeBa. 3akon Mo3-
nu. [lepuoasl U rpymmbl B CBETE€ TEOPUU CTPOCHUS aToMa. BalleHTHOCTh aTOMOB. M3MeHeHue
CBOWCTB XMMUYECKHX 3JIEMEHTOB (SHEPTUU MOHU3AIUHU, YHEPTHH CPOJICTBA K JIEKTPOHY,
AIEKTPOOTPULIATENBHOCTH, HOHHBIX PAJANYCOB).

8. Xumudeckast cBsi3b. OCHOBHBIC BUIBI M XapaKTEPUCTUKN XUMUIECKON CBS3H.

9. KoBanenrtras cBsi3b. MeTo/ BaICHTHBIX CBsi3eil. Teopwust JIpronca. Mexanusm oOpa-
30BaHMSI XUMHYECKOM CBA3U. HacklmaeMocTh M HanpaBIE€HHOCTh KOBaJEHTHOM CBs3H. [1o-
JsipHAas KOBAJICHTHAsSI CBS3b.

10. Monnas cBs3b. Teopus Koccensi.

11. BzaumoseicTBre MEXTy MOJieKynamMu. JJoHOpHO-akienTopHHas cBs3b. Kom-
IIJIEKCHBIE COCIMHEHUSL.

12. BogopoaHas cBs3b. MeTammnueckasi CBsA3b.

13. T'ubpumu3zanms atToMHBIX opOuTasiei. [IpocTpancTBeHHAs KOH(DUTYPAITUS MOJICKYJI.

14. T'omoreHHble 1 rereporeHHbie cucteMbl. CKOpOCTh XUMUUYECKHX Peakluid B TOMO-
TE€HHBIX U T€TePOre€HHBIX CUCTEMaX. JHEPIrus aKTUBAIIUH.

15. 3aBUCHUMOCTH CKOPOCTH XUMHUYCCKHUX PEAKIIUH OT KOHIICHTPAIUK (3aKOH JeHCTBUS
Macc), Temneparypsl (mpasuio Bant-T'odda), karanuzatopoB. 3aKoH A€WCTBUS Macc s
rE€TEPOrE€HHBIX PEAKLINM.

16. Ob6patumeie peakiuu. PaBHoBecHOE cocTosiHue cucteMbl. KoHcTaHTa paBHOBECHS
IUUI1 TOMOTE€HHBIX U TeTeporeHHbix cucteM. [Ipunnun Jle [larense. Bausuue nasnenus,
TeMIepaTypbl, KOHIIEHTPAIIMY Ha CMEIEHNE XUMUUECKOTO PAaBHOBECHSI.

17. OkucAUTEILHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA AJIEMEHTOB U MEPUOJIUYHOCTD UX
n3MeHeHus. OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakinu. Crenens okucienus. [Ipoueccsl
OKHCJICHHS] 1 BOCCTAHOBJICHUSI. TUNNYHBIE OKUCIUTEIN U BOCCTAHOBUTENH. TUIBI OKUCIIH-
TEJbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

18. MeToasl cocTaBiIeHUE YPABHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINHN:
AJIIEKTPOHHOT0 OanaHca, MOHHO-3JIEKTPOHHBIH.



2 cemecTp
Bonpoce! k codece0BaHNIO

Pa3znen 1
. BHYTpeHHSI SHEpTHsI U SHTAJIbIIU.
TenoBbie 3P PEKTH XUMUUECKUX PEaKIHi (IK30TEPMHUYECKUIA 1 SHIO0TEPMUIECKHIA).
. TepMOXUMHYECKHE 3aKOHBI.
. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca, cnenctBus u3 3akoHa ['ecca.
. TerutoTa 00pa3oBaHus U TEIJIOTAa CTOPAHUS BEILIECTB.
DOHTpONUs, N3MEHEHHUE SHTPOITUM IIPH XUMUUYECKHX Ipolieccax U (pa30BbIX Mepexogax
. OHeprusa ['n06ca. Ee u3smeHeHune npu XuMH4ecKux Mpoueccax.

0 ~NoOUAWNE

. HarmpaBneHHOCTh XUMHUYECKHX MTPOIIECCOB

9. PactBopsbl. O01IHE CBOMCTBA pacTBOPOB. 3akoHbI Payna. OcmoTrueckoe naBieHue,
3akoH Bant-T'odda.

10.Crroco0bI BeIpaXeHHUS KOJTUISCTBEHHOTO COCTaBa pacTBOPOB(IIPOIICHTHAS, MOJISIP-
Hasl, MOJISJTbHAS , HOpMaJIbHAsl KOHLIEHTPAILIMKU PaCTBOPOB)

11.Temnepatypa KunieHus: CEpoyriiepoia 46,20°C, a 70YIIMOCKOIINYEKasi KOHCTaHTa
ero 2,36°. PactBop, conepxkamuii 0,512 r cepoyriepoia, KHIUT IIpU 46,67°C. N3 CKOIBKHX
aTOMOB COCTOSIT MOJIEKYJIBI CEPBI, PACTBOPEHHOM B cepoyriiepone?

12.1Tpu pactBopenuu 15 r xmopodopma B 400r r3dupa, 30ymIrnockonudyeckas KOH-
CTaHTa KOTOpOro pasHa 2,12°, TeMmeparypa KHIeHHs pacTBOpa MOBbICKIach Ha 0,665°C.
Omnpenenure MOJISIPHYIO Maccy Xjaopodopma.

13.Boausiii pacTBOp, conepskamuii 5,18 T pactBoperHoro Bemiectsa B 155,18 r pac-
TBOpA, KPUCTAIUIU3YETCS IIPU ~1,39°C. Kpuockonuueckas koHctanta Boasl 1,86. Omnpene-
JIUTE MOJISIPHYIO MacCy PacCTBOPEHHOIO BEIIECTBA.

14 BoaHbie pacTBOPHI SJEKTPOJIUTOB.

15.Teopust 2JIEKTPOJUTUUECKON AUCCOIMALIMU AppEeHUyca.

16. MexaHu3M JIEKTPOTUTHICCKOM Tuccorranuu. Moru3aus.

17. CunbHble U cnadble AIEKTPOIUTHI

18. CreneHp auccoualiy, KOHCTaHTa TUCCOLUAIIUT

19. 3akon pazbaBnenus OcTBaibaa

20. Tucconuanus KUCIOT, OCHOBAHUM, COJICH.

21. MuorocTyneHuaras JuCcCOIHaIis KUCI0T, OCHOBAaHUM

22. NonHo-MoOeKysipHble ypaBHeHHs. COCTaBJICHHE YpaBHEHUN peakiuii oOMeHa
MEXy 3IEKTPOJIMTaMU

23. Mucconuanus Boabsl. BogopoaHblil mokaszaresb Cpeibl.

24. Onpenenure CTENEHb AUCCOIMAIIMYA U KOHIIEHTpAIMIO HOHOB Bogopoaa B 0,01 M
pacTBOpe a30TUCTON KUCIOTHI, eciau K =4,6- 10,

25. Onpeenure CTENeHb JUCCOIMAIIMK U KOHIICHTPAIIUIO HOHOB Bojopoaa B 0,1 M
pactBope xjopHoBaTucToi kucinotel HCIO, eciu K= 5,0- 10°



26. [Tpu xakoi KOHLIEHTPAIMU PACTBOPA CTENEHb AUCCOLMAIIMHI a30TUCTON KUCIIOTHI
6yner paBHa 20%, ecili KOHCTAHTA HOHM3AIKMH paBHa 5,1+10™? BIYHCINTE KOHIIGHTPALIMIO
MOHOB BOJIOPOJIa B 3TOM PacTBOPE.

27. Onpenenure CTENEHb JUCCOIMALIMK U KOHIIeHTpaluio noHoB [OH] B 0,01M pac-
tBope NH,OH, ecmi K= 2,0-10°

28. Onpenenure CTENEHb JUCCOLMAIIMN U KOHLIEHTPAILIUIO HOHOB Bojilopoia B 1 M
pactBope xsopucroit kuciorel HCIO,, ecmun K= 1,1 1072,

29. Onpeenure cTeNneHb JUCCOLMAIIMKN U KOHIICHTPALUI0 HOHOB Bogopojaa B 0,1 H
pactBope cuHuIbHON kuciotel HCN, ecimm Kj=7,2- 107

30.Cy1HOCTh TUIPOJIN3A.

31.I'uaponu3 comu, 00pa3oBaHHON CUIILHOM KUCIIOTOM € CJIa0bIM OCHOBAaHUEM

32.I'maponms commm, 00pa30BaHHOM CJ1a00 KHCIIOTOM C CHIIHHBIM OCHOBAaHHEM

33.I'maponms comm, 00pa30BaHHOM CJ1a00H KHUCIIOTOH C Cl1a0bIM OCHOBAaHUEM

34.CreneHp rTuapoIn3a

35.Kakue u3 coneii Al,(SO,)3, KS, PB(NO3),, KCI moaseprarorcs rumpoausy? Co-
CTaBbTE MOHHO-MOJIEKYJIIPHBIE U MOJICKYJISIPHBIC YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIIUX
coineii. Kakoe 3nauenue pH (> 7<) umeroT pacTBOpPHI ITUX COJICH?

36.Kakue hakTopsl BIUAIOT Ha CTETIEHb TUAPOJIN3a Coi. B Kakux ciyyasx npu ruj-
posin3e 00pa3yroTCs KUCIbIE ( TUIPO-) U OCHOBHBIE ( THAPOKCO-) coyn? CocTaBbTE HOHHO-
MOJICKYJIIPHBIE ¥ MOJICKYJISIPHBIC YPABHEHHS THIPOJIN3a COOTBETCTBYIONIUX COJICH.

37.Kak 3aBUCHT CTEIIeHb TUAPOIN3a OT Temneparypsl? I[louemy? B kakyro cTtopony
cmecTuTcss paBHoBecue ruapoiusa conr NaCN, ecum k pacTBopy mpuOaBHTh: a) MIEN0Yb; 0)
KHCIIOTY; B) XJIOpuA aMMoHuUsI? OTBET MOATBEPAUTE HOHHO-MOJICKYJISIPHBIMHU U MOJICKYJISIP-
HBIMHU YPaBHEHUSIMU.

38.Kakoe cTpoeHre UMeeT TBOMHOM IICKTPUICCKHUIM CTPO?

39.YeM 0OBSICHACTCS yCTOMIMBOCTD KOJUTOMIHBIX CUCTEM?

40.KakoBo CTpoeHUE MUIIEIUTBI?

41 Kakue MeToay CyIECTBYIOT JIJIsl IOJIYYEHHS KOJUTOMI0B?

42.B 4eM CyIIHOCTh MOTYYCHHS 30 METOI0M e TH3AIHH?

43.Yto Takoe xoaryisius. Kakue ¢hakTopsl BEI3BIBAIOT KOATYIISIITUIO?

Pa3nen 2
. @OpMBI HAXOXKICHUSI METAJUIOB B IMIPUPOJIC
. [TonydeHune MeTanoB U3 pya
. MeTo1pl BOCCTAaHOBJICHUS METAJIOB
. [Tomy4yeHue 9MCTHIX METAIIIIOB

1
2
3
4
5. 1. Xumuueckue cBOMCTBa METAJIOB.
6. BzaumoselicTBre METaJIOB ¢ CEPHOU U COJITHOW KHCIIOTaMHU.
7. BzanMoielicTBHE METAJIJIOB C a30THOM KHUCIJIOTOM.

8. ITaccuBarys MeTaIoB.

9. JleticTBue IIeI0Yei HA METAJLIbI.

10.KucnopoaHbie COeTUHEHUS METAJIJIOB



11.AmdoTtepHbIe coeTUHEHUS] METAJLIOB

12.I'unpokcuapl METAIJIOB

13./IoHOpHO-aKLENTOPHAs CBSA3b B KOMILJIEKCHBIX COETMHEHUSX

14 . Teopust KOMILIEKCHBIX coelMHeHU BepHepa

15.KomrnexkcoobpaszoBareib

16.Buapl muranmos

17.Ctpoenue u 3aps KOMIJIEKCHOTO HOHA

18.KomruiekcHbIe KATHOHBI U @aHUOHBI

19.V cTOHYNBOCTh KOMIUIEKCHBIX COEIMHEHUIA

Pa3znen 3

1. DnekTpoXxuMHUECKHE MPOIECCHl Ha TpaHuIle paszaena ¢as.

2. JIBOWHO¥ 2JIEKTPUUECKUANA CITOM.

3. Bo3HukHOBEHHE OTEHIIMANA Ha TpaHHIle pasjena (a3: MeTamt/ pacTBOpP dJIEKTPO-
JUTa. DIIEKTPOIHBIN IMOTECHIINAL.

4. T'anpBaHnyeckuii 3eMeHT. [IpuHIuNI padoThl. DNEKTPOABUKYILAS CHIIA AJIEMEHTA.

5. CTanaapTHBIN BOJIOPOHBIN SJIEKTPO/I.

6. CranmapTHbIe MOTEHIIMAIBI METAJUTMUYECKUX JIEKTPOJIOB.

7. 3aBUCUMOCTD AJIEKTPOHBIX MOTEHIIMATIOB OT KOHIIEHTPAI[M HOHOB B PACTBOPE.
VYpasuenue HepHcra.

8. KoHmeHTpannoHHbIEC TAThBAHUYECKHAE DJICMEHTHI,

9. MapraHneBbslii JIEKTPOT B PACTBOPE €ro COJIM MMeeT moTeHiman - 1,23 B. Bor
YHCIINTE KOHIIGHTPALHIO HOHOB MN”* (B MOIB/11).

10ITorenuman cepebpsinoro smekrpona B pactBope AgNO; cocraBun 90% ot
3HAUEHHS €r0 CTAaHAAPTHOIO 3JIEKTPOJHOIO MOTEHUIHANA. YemMy paBHa KOHIIEHTpalus HOHOB
Ag" (B Monb/m)?

11.ITpu Kakoi KOHUEHTpAIMA UOHOB ZN (B MOJIb/JT) MOTEHIIMAN [IMHKOBOIO 3J1eKTpona Oy-
net Ha 0,01 B MeHbI1Ie ero CTaHAapTHOTO 3JIEKTPOAHOTO NOTEHIaa?

12.Cy1HOCTh 3IIeKTpOIN3a

13.91eKTpoau3 pacIiaBoB U paCTBOPOB COJIEH

14 . BTopuuHbI€ MPOIIECCHI TTPH DIIEKTPOIIU3E

15.TTocnenoBaTeNbHOCTD Pa3psAIKU HOHOB MPU IJIEKTPOIIU3E

16.91exTpoau3 ¢ pacCTBOPUMBIM U HEPACTBOPUMBIM aHOIOM

17.3akonbr @apases. Berxoa o Toky.

18.0OnexkTponu3 pacTBOpa HUTpara cepedpa MpOBOAWIM Mpu cuie Toka 1,5 A B
tedeHne 3 4. CocraBbTe »DJIEKTPOHHBIC YpPAaBHEHMS TMPOIECCOB, MPOUCXOASANIUX Ha
anekTponax. Kakas macca cepebpa BbIenmIach Ha Karoje M KakoB oObeM rasza (H.Y.)
BBIJICTIUBILIETOCS] HA aHO/IE?

19. Tlpu snexrponuse pactBopa 6pomuna menu (1) (yrombHbie 3MEKTPOABI) HA OTHOM
13 37eKTpo0B BbAenuiaock 0,635 r meau. CkoJIbKO TpaMMOB OpoMa BBIIEIHIOCH HAa IPYTOM
ANIEKTpo/e, ecinu BhIXOJ MO0 Toky Opoma 90%? CocTtaBbTe YypaBHEHHS pPEaKIUid,
MPOTEKAIOIINX Ha AIIEKTPOJIaX.



20. DnexTposms pactBopa Nal nmpoBoaumu rpu cute Toka 5 A B Tedenwe 1,5 4 CocraBbTe
AIIEKTPOHHBIE YPaBHEHUS MTPOIIECCOB, MPOUCXOISAIIMX HA YTOJIBHBIX AJIEKTPOJIaX, ¥ BHIYUCIUTE
Maccy BEIIECTB, BBIJICIUBIINXCSA Ha KaTOZE U aHOe?

21. Koppo3ust MmeTasuioB.

22. Knaccuduxaiusi KOppO3HOHHBIX TPOIECCOB.

23. Xumuueckas Kopposus (Ta3oBasi KOppo3usi, KOppo3us B HedIeKTpoauTax). Kune-
TUKa XUMHUECKOH Koppo3un. KosdduimeHT crmomHocTy.

24. DnekTpoXxuMHUecKasi KOppo3us; €€ BUIbI U CyITHOCTh. Koppo3usi ¢ BOIOpoIHOM U
KUCIIOPOJTHOW JETOIAPU3ALIACH.

25. Knaccudukanuys MeToA0B 3alIUThl METAJIOB U CIJIAaBOB OT KOPPO3UHU.

26. Metajmmiueckue 3aluTHBIC MTOKPHITUS (KaTOAHBIC U aHOJIHBIC).

27. CriocoObl HaHECEHUST METAJUTMYECKUX MTOKPBITHA.

28. Hemerammuueckue 3aliuTHbIE TOKPBITHI. OKCcUIUpOBaHKE (BOPOHEHUE, aHOIUPO-
Banue). docdatuponanue.

29. DneKTPOXUMHUYECKHE METO/IbI 3aIUThI (IPOTEKTOPHAS 3aIlIUTa, KATOIHAS 3aIlIUTa).

30. 3meHeHune CBOMCTB KOPPO3UOHHOM Cpe/ibl: HHTUOUTOPBI KOPPO3UH, UX KIIACCH-
(dbuKaIms ¥ MEXaHU3M JICHCTBUS.

31. Kak npoucxonut armMocdepHasi Koppo3us JIy>KEHOTO U OIIMHKOBAHHOTO JKeJie3a Mpu
HapymeHun MOKpeITUsA? CocTaBbTe AJIEKTPOHHBIE YPABHEHHWS AaHOMHOTO M KaTOIHOTO
nporeccoB. KakoB coctaB mpoaykToB?

32. B pacTBOp 2MEKTPOIINTA, COACPKAIIECTO PACTBOPEHHBIN KUCIOPO/I, OMyCTHIIH JKE-
JIE3HYIO TUIACTUHKY M KEJIE3HYIO IUIACTUHKY, YaCTUYHO MOKPHITYIO Meblo. B kakom cimydae
IPOLIECC KOPPO3HHU XKelle3a MPoXoaAuT UHTeHcHBHee? COoCTaBbTE 3JIEKTPOHHBIE YPABHEHMUSI
aHOJHOTO U KaTOJHOTO MPOIIECCOB

ATTecTanus pasiesion
Tecr 1.

1. PacTBOpamu Ha3bpIBarOTC:

a) TEPMOJMHAMHYECKH YCTONYMBBIE TOMOTEHHBIE CUCTEMBI, COCTOSIINE U3 ABYX U 00-
Jiee KOMIIOHEHTOB;

0) TepMOAMHAMUYECKN HEYCTONYMBBIE TOMOTE€HHBIE CUCTEMBI, COCTOSIINE U3 OJAHOTO
KOMITOHEHTA;

B) TEPMOJAMHAMUYECKH YCTONYHMBBIE TE€TEPOTCHHBIC CHUCTEMbI, COCTOSIIUE U3 OHOTO
KOMITOHEHTA;

') TepPMOAUHAMUYCCKH HEYCTONYHMBBIC TETEPOTCHHBIC CHCTEMBI, COCTOSIINE U3 IBYX U
00Jiee KOMITIOHEHTOB.

2. PacTBOpUMOCTB — 3TO:

a) KOJIMYECTBO MOJIeH BEIEeCTBa, CIIOCOOHOE PaCTBOPUTHCS B 1 J1. pacTBOpa;

0) Macca BemiectBa (T), criocoOHas pactBoputhes B 100r (nm 1000 1) pacTBOpHTENS;

B) XUMHUYECKOE KOJMUECTBO BEIIECTBA, CHOCOOHOE pacCTBOPUTHCS B 1 KI pacTBOpa;

I') KOJMYECTBO MJI BEIIECTBA, CIOCOOHOE pacTBOPUTHCA B 1 MOJjie pacTBopa.

3. Ilpu pacTBOpeHHUH TBEPABIX BEIIECTB B BOJIE TETIOTA:



a) BCerjia MorjoaeTcs;

0) Bcer/ia BIICIISICTCS;

B) MOYKET IMOTJIOMIATHCS HIIA BBIJEISITHCS;

I') HE BBIJCIISIETCS] M HE MOTJIOIIAETCS.

4. B npouecce paCTBOPEHUS pa3InyaroT CTaAUM:

a) pU3NYECKYIO U XUMUYECKYIO;

0) ¢pu3MUECKyI0 1 MEXaHUYECKYIO;

B) XMMHYECKYIO U TEPMOJUHAMUYECKYIO;

') XUMHUYECKYIO U MOJIEKYJISIPHYIO.

5. Ha xumudeckoil ctaiuu pacTBOPEHUS POUCXOIUT:

a) pa3pyllieHNE KPUCTAIUTMUECKON PEIIETKH pacTBOPSEMOIO BEIIECTRA,;

0) pacmpeneneHne YaCTHUI] paCTBOPSIEMOTO BEIIECTBA BO BCEM 00bEMe pacTBOPa;

B) 00pa30BaHKE T'UJIPaTOB;

r) oOpa3oBaHue COJIbBATOB.

6. Ha ¢usmueckoil craiuu pacTBOPEHUS POUCXOIUT:

a) pa3pylIeHHe KPUCTAIUTMUYECKON PEIIeTKHA PaCTBOPSIEMOrO BEIIIECTBA;

0) pacrpeseneHre YacTHUIl pacCTBOPSEMOTr0 BEILIECTBA BO BCEM 00bEME pacTBOPA;

B) oOpa3oBaHUe rUIPATOB;

r) oOpa3oBaHuE COJIbBATOB.

7. Tennoty, BBIIEISEMYIO WU MOTJIOMAEMYIO ITPU pacTBOPEHUH | MOJIs BELIECTBA,
Ha3bIBAIOT €rO:

a) paCTBOPUMOCTHIO;

0) TETJI0TON pacTBOPEHUS;

B) TEILIOTOU pacTBOPA;

I') TeMIIepaTypHbIM KO3 OUITMEHTOM.

8. PacTBOp, B KOTOPOM COAEPKUTCS MAKCUMAJILHO BO3MOXKHOE B JAHHBIX YCIOBUSIX
KOJIMYECTBO PACTBOPEHHOIO BEILIECTBA, HA3bIBACTCSI:

a) KOHLICHTPUPOBAHHBIM;

0) MepecChIEHHBIM;

B) HACBIIICHHBIM;

I') HEHACHIIIICHHBIM.

9. MaccoBas 10Ji1 paCTBOPEHHOI'O BEILIECTBA — 3TO OTHOILLIEHUE:

a) MacChbl PAaCTBOPEHHOTO BEIECTBA K MacCe PaCTBOPUTEIIS;

0) Macchl paCTBOPUTEISI K MACCE PACTBOPEHHOTO BELIECTBA;

B) MaccChl pacTBOpa K Macce pacTBOPEHHOTO BEIIECTBA ;

I') MacChl pACTBOPEHHOTO BELIECTBA K MAcCE PacTBOPA.

10. VI3 KOHIIEHTPUPOBAHHOTO PACTBOPA MOYKHO TOTYYUTh pa30aBIICHHBIIN:

a) ynansis paCTBOPUTEIb;

0) mo0aBIsIsi paCTBOPUTED;

B) yAaJIsisl pACTBOPEHHOE BEILIECTBO;

r) 100aBJIsIsl paCTBOPEHHOE BEIIECTBO.



11. MaccoBas 0751, BRIpa)K€HHas B MPOLIEHTaX, TOKA3bIBAECT:

a) maccy Bemecta B 100 M1 pacTBopa;

0) maccy BeniectBa B 100 1 pacTtBopa;

B) Maccy BemecTBa B 1000 r pacTBOpa;

r) maccy Bemecta B 1000 r pacTBopuUTers.

12. MaccoBas 1oJisi BBIpaXKaeTcs B:

a) r/1;

0) MOJIb/JI;

B) JOJISIX €MHMUIIBI ;

T') MPOICHTAX.

13. MoJisipHasi KOHIIEHTpAIUs BEIIECTBA — 3TO OTHOLICHUE:

a) KOJIMYECTBa PACTBOPEHHOTO BEIIECTBA K 00bEMY PACTBOPHUTEIIS;

0) KOTMYeCTBA PaCTBOPEHHOTO BEIIECTBA K 00BEMY PacTBOPA;

B) KOJIMYECTBA PACTBOPEHHOI'O BEIIECTBA K MACCE PACTBOPUTEIIS;

') MacChl BeleCTBa K 00bEMY pacTBOpA.

14. KonMraTiBHBIMU CBOMCTBAMU PACTBOPOB SIBJISIFOTCS:

a) OCMOTHYECKOE JIaBJICHUE;

0) MOHMKEHUE TEeMIIEPaTyphl 3aMep3aHus PACTBOPOB;

B) TIOBBIIIICHHUE TEMITEPaTypPhl 3aMEpP3aHUs PACTBOPOB;

T') IOBBITIICHUE TEMIICPATYPhl KUTICHHS PACTBOPOB.

15. Ocmocom HazbIBaeTcs:

a) MPOIECC MPOHUKHOBEHMS MOJIEKYJI paCTBOPEHHOI'0 BEIIECTBA YepPE3 MOTYIPOHUIIA-
eMyr0 MeMOpaHy 13 pacTBOpa ¢ 00JIbllIel KOHIIEHTpAIMEH B paCTBOP C MEHBIIIEH KOHIIEH-
Tpalueu;

0) MpenuMyIIeCTBEHHO OHOCTOPOHHSS CaMOIIPOU3BOIbHAs AU DY3Ust MOJIEKYI pac-
TBOPUTEJIS Yepe3 MOJYyNPOHUIIAEMYI0 MEMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIIEHTpaIuel B
pacTBOp ¢ OOJIbIIIEH KOHIIEHTPALIUEH;

B) IPOLIECC PABHOMEPHOIO pacipeiesIEeHUsI MOJIEKYJT PACTBOPEHHOT'O BEILIECTBA 110
BCeMYy 00bEMYy pacTBOpa;

I') IPEUMYIIECTBEHHO OJHOCTOPOHHSSI CAaMOTNIPOU3BOIbHAS AU Y31 MOJIEKYIT pac-
TBOPUTEJISI Uepe3 MOIYITPOHUIIAEMYIO MEMOpaHy U3 PacTBOpa ¢ OOJBIIIEH KOHIIEHTpaIue B
pacTBOpP C MEHbIIEH KOHLEHTPALUEH.

16. 3akon Bant-T'odda:

a) P=C*R * T,

0) P=C * F * T;

B) P=R * F * T;

r) P=n *R *T.

17. 3aBUCUMOCTbH J1aBJICHUS HACHIIIICHHOTO Mapa PacTBOPUTENS HaJl PACTBOPOM OT
MOJIBHOM JIOJI PACTBOPEHHOTO BEIIECTBA HA3BIBACTCS:

a) 3aKoH Payus;

0) 3akoH Baut-I'odda;



B) 3akoH HepHcra;

r) 3akoH Dapanes.

18. YTo 13 nepeurcIeHHOro SBIISIETCS CIAEACTBUEM U3 3aKOHa Payms:

a) pacTBOPBI KUIIAT MpHU 00Jiee BEICOKOM TeMIrepaType, YeM YUCThI PACTBOPUTEID;

0) pacTBOpBI KUIIAT IIpHU O0JIee HU3KOW TEMITEpaType, YeEM YUCThIM pacTBOPUTEID;

B) PaCTBOPBI 3aMEP3at0T MU 00JIEE BEICOKOW TEMIIEPATYpPE, YEM YHUCTBIN PACTBOPUTEIND;

T') paCTBOPHI 3aMEP3al0T MpH 0oJiee HU3KOH TeMIepaType, YeM YHUCThI PaCTBOPUTEb.

19. B dopmyne At = E ' m cumBoa «E» — 3T10:

a) SHEPrus aKTUBAIINH ;

0) 20y ITHOCKOTIMYECKasi KOHCTAHTA,

B) KPUOCKOITMYECKasi KOHCTAHTA;

) TEIJI0TA KUTICHHUS.

20. D0yIITMOCKONNYECKUN METO — 3TO METO/I UCCIICI0BaHNs, OCHOBAHHBIH Ha:

a) U3MEPECHUU JaBJICHUS,

0) U3MEPEHHH JEKTPONPOBOAHOCTH;

B) U3MEPEHUHU TEMIEPATYPhI KUTICHUS;

I') I3MEPEHUH TEMIIEPaTypPhl 3aMEP3aHHUSL.

Tecr 2.

1. CamMblii pacipOCTpaHEHHBI METAJI B 36MHOU KOpE.

1. Fe

2. Ti

3. Al

4. Ca

2. Kaxoit n3 MeTamioB criocoO€H BBITECHSATH BOJAOPO/I U3 BOJIbI PU KOMHATHON TEM-
nepatype?

1. Cu

2. Fe

3. Na

4, Ag

3. Kakoii U3 MeTaJI0B aKTUBHEE BCErO PEarupyeT ¢ KUCIOPOJOM TP KOMHATHOM
temneparype?

1. Fe

2. Hg

3. Ag

4. Cu

4.C KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM HE Oy/IEeT B3aMMOICHCTBOBATD.

1. Cu

2. Fe

3.Cr

4.7Zn

5. C constHOM KHUCIIOTOM HEe OYyIeT B3aUMOIeCTBOBAT.



1. Cu
2. Fe
3. Al
4.7Zn
6. C KOHIIEHTPUPOBAHHOMN CEPHOMN KUCIOTON HE OYIET B3aMMOICHiCTBOBATh.
1. Cu
2. Fe
3. Mg
4.7Zn
7. C pacTBOpPOM €JIKOT0 HaTpa He OyJeT B3auMOIeHCTBOBATb.
1. Ga
2.7Zn
3. Fe
4. Al
8. B crakan ¢ 60 T 10 % pactBopa HCI Hacbmanu 8 T jkeJIe3HBIX ONMUIIOK U OCTABHIIN
CTOSITh Ha Bo3ayxe. Ha cnemyromuii ieHb 00Hapy:XIIH, 9YTO B CTakaHe 00pa30Bajoch Bellle-
CTBO COCTaBa:
1. FeCI2
2. Fe(OH)CI
. Fe(OH)CI2
. Fe(OH)2C
. [leproauueckoii TabuIIEe SIEMEHTOB METAIIAMU SIBJISIFOTCS BCE DJIEMEHTHI
. ocHOBHBIX noarpym I u IV rpynn
. ocHOBHBIX noarpymn VII u VIII rpynn
. OCHOBHBIX noArpynn IV u V rpynn

A WODNPEFE O P~OW

. TOOOYHBIX TOATPYIIIT

10. Meramibl B CBOOOTHOM COCTOSIHUU B X0J1€ XUMUYCCKUX PEAKITUH TIPOSIBIISIFOT

1. TONBKO OKUCIUTENIbHBIE CBOMCTBA

2. TOPKO BOCCTAHOBHTEILHBIE CBOMCTBA

3. U OKUCTTUTEIHHBIC CBOMCTBA, U BOCCTAHOBUTEILHBIE CBOWCTBA

4. He IPOSIBIISIIOT TAKKX CBOMCTB

11. Kakue u3 yka3aHHBIX HI)KE METAJJIOB OyAyT B3aUMOJICUCTBOBATH C BOJIOM MpH
KOMHATHOW TEMIIEpaType:

1) Fe, Co, Ni;

2) Bce METaJLJIbl, CTOAIINE B PSIY HAMPSDKEHUM 10 BOJOPOJIA;

3)Cu, Ag, Au;

4)Ba, Sr, Ca;

5)Be, Al, Mn?

12. Kakue npoayKThl 00pa3yroTcs Mpu ACHCTBUU BOABI HA MarHUii:

)MgO,H;;

2)MgH,,05;



3)Mg(OH)z;

4) Mg(OH)2, H;

5)MgO,,H,?

13. Kakoe coeauHeHne alfOMUHUSL 00pa3yeTcs MpU B3aUMOJICHCTBUU €r0 C PaCTBOPOM
TUAPOKCUIA KAJIHS:

1)A1,03;

2)A1(OH)s;

3)K[AI(OH)4];

4) HET OTBETA;

5)A1H;?

14. Kakue npoayKThl MOTY4YaloTCs MPU B3aUMOJIEUCTBUM OSPUILTUS C PACTBOPOM THJI-
POKCHIA KaJIU:

1) Be(OH),, K;

2) K;Be0,, H,0;

3) Kz[Be(OH),];

5) K3[Be(OH),], H,?

Tecr 3

1.Ha ocHOBE XMMHM3Ma ITPOLIECCOB, MPOTEKAIOIIMX B TAJIbBAHUYECKUX JIEMEHTAX,
ONIPENIEIINTE, B KAKOM CIIy4ae HUKENb SBJIAETCS BOCCTAHOBUTEIEM:

1. Zn/ZnSO4/INiSO4/Ni 2. Ni/NiSO,//CuSO,/Cu 3. Ni/NiSO4//MgSO,/Mg

2. YeMy paBeH DJIEKTPOAHBIN MOTEHIMAN CBUHIA, onyieHHOro B B 0,01 M pacTtBope
HUATpAaTa CBUHIIA.

1.+0,184B. 2.-0,277B. 3.-0,184B. 4.-0,126B

3. YkaxkuTe, B KAKOM M3 CJIEAYIOIIUX IaJbBaHUUECKUX JIEMEHTOB KaTOAHBIN ITPOLIECC
BBIpa3uTCs ypaBHeHueM Ph**+2e=Ph’

1. Pb/Pb?*/IMg** /Mg 2. Pb/Pb*//Cu?/Cu

3. Pb/Pb*//Ag*IAg 4. Pb/Pb*//Hg**/Hg

4. Yemy paBHa 3./1.C. raIbBaHHUECKOTO 3JIEMEHTA COCTOSILEM U3 HUKEIEBOTO AJIEK-
Tpojaa, MOrpy>KeHHOro B 1* 10°M PacTBOpP XJIOPUIA HUKEISL U XPOMOBOTO JJIEKTPOJA, I10-
rpyxerHoro B 1*¥10°M pactBop xIopraa xpoma.

1.+0,490B. 2. .-0,490B. 3. +0,360B. 4. -0,360B.

5. Ilpm snekrponuse pacTBopa, Kakoi CONM y Karoja OyleT pa3psuKaThest Boja?
1.Hutpar unnka. 2.Hutpat cepebpa

3.Hutpar menu. 4. Xnopua Marxusi.

6. [Ipu padunupoBanuu Meau Tok cuiioit SOA Beiaenser 3a 10 yacoB 550r menu.
Bobluucnure BbIXOJ 1O TOKY.

1. 41,3%. 2.92,15%.

3.184,3%. 4.20.51%

7. CKOJIBKO KYJIOHOB JIEKTPUYECTBA OBbLIO MPOIYIICHO Yepe3 EKTPOIU3EP, €CIU Ha

KaToJie Mpu 3TOM BhIAenmiIochk 10,8T cepedpa?
1. 9550 K. 2.96500 Kn.  3.4800 Km.  4.965 Kun.



8. Uepes cneaymoliye pacTBOPhI MPOIYCKaIU B TEUEHHE HEKOTOPOTO BPEMEHH MOCTO-
SIHHBIM TOK. Y KaXXUTE, B KAKOM ciy4ae y karona pH>7.

1.Monun kanus. 2. Xnopun meau. 3. Hutpat cepebpa. 4. Hurtpart pryTH.
9. Kakoi#t MeTami MOXHO JIEKTPOIUTHYECKU OCATUTh TOJIBKO U3 paciljiaBa €ro coyu?
1. Huxerns. 2. Cepebpo. 3. Kanuii. 4. Menn

10.B ueM CymIHOCTP XMMHYECKOW KOppo3uu MmeTamioB?]. B kakom M3 ykazaHHBIX
MPOIIECCOB MPOUCXOIUT XUMHUUECKAs KOPPO3Hs MarHus?

1. Mg + H,SO4= MgSO, + H, 2. Mg +CuSO,= MgSO, +Cu

3.2Mg +0O, —-, 2MgO 4. Mg + H,O —~- Mg(OH), +H,

11. Kako#i U3 ykazaHHbIX METO/IOB 3aIIUThl HA3bIBAECTCS MPOTEKTOPHOM 3aIIUTOMN?

1. OxcunupoBanue. 2. Tepmudeckast oOpaboTKa cTaiu

3. [IpucoeanHenne K CTalTbHOMY KOPIYCY IIMHKOBOW TIACTUHBI

4. O0paboTKa CTaJli a30THOM KUCIOTOM.

12.Ykaxwure, Kakoe U3 MPUBEIACHHBIX TTOKPBITHI KeJie3a sIBISICTCS] aHOAHBIM?

1.Fe —Zn 2. Fe—Ag 3.Fe — Ni 4. Fe—-Cu

13. Kakoit meTasmi ciaeayeT B3sTh I IPOTEKTOPHOM 3alUTHI kKejle3a 0T KOPPO3Uu?

1. Mapraneu. 2. CBuHel. 3. Menp. 4. Hukenb

14. Kakoit XMMHYECKUH COCTaB BELIECTBA 00pa3yeTcs NMpU HAPYIICHUH MOKPBITUS Ha
BO3/yX€ Ha ITOBEPXHOCTH JIY’KEHOT0 Keie3a’?

1.Fe(OH); 2. FeO 3. Sn(OH), 4.5n0O

IIpomeskyToUyHasi aTTecTalus - IK3aMeH
Bomnpocs! k 3k3aMeny

1. OcHOBHBIEC OHATHSI XUMUYECKON TEPMOTUHAMUKN BHYTpEHHSISI SHEPTUS U DPHTAIb-
nus cucteMsbl. TernoBbie 3QPEKTh XUMUUECKUX peakiuid. TepMOXuMUUYECKHE YpaBHEHUS.
3akonsl ['ecca. DHTaNBNMS 00pa30BaHUA XUMUYECKUX COCTMHEHHM.

2. DHTPOMUSA U €€ U3MEHEHHE NPU XUMHUUYECKUX peakiusx. Dueprus [ udoca u
HAIIPaBJIEHHOCTh XMMUYECKUX PEAKIUHU. Y CIIOBUSI CAMOIIPOU3BOJIBHOIO MPOTEKAHUS XUMH-
YECKUX PEaKUUi. Y CI0BUS XUMHUYECKOTO PABHOBECHS.

3. ducnepcHbie cucteMsl, X kinaccudukarus PactBopsl. Kitaccudukanmst pacTBOpoB.
CriocoObl BhIpa)KEHUS! KOJIMYECTBEHHOTO COCTaBa pacTBOpoB. PacTBopumocTs. M3meneHue
SHTAJIBIINK U SHTPOIIUH MPU PACTBOPEHHUH.

4. Xumudeckasi Teopust pactBopoB. O01e cBoiicTBa pacTBOpOB. 3akoHbI Payns. Oc-
MOTHYECKOE JlaBlieHue, 3akoH BauTt-I'odda. Xumuueckoe paBHOBECHE B PaCTBOPAX.

5. BosiHbIie pacTBOPHI 3JEKTPOJIUTOB. Teopus ANeKTPOTUTHUECKON TUCCOLIUALIUU.
[Ipouecc nucconmanuu. CunbHbIe U ciadbie 31eKTPOIUThl. CTeNeHb U KOHCTaHTa IUCCOIU-
anu. AKTUBHOCTD.

6. DnekTpoauTHYeCcKas JUCCOIMAIHs BOAbl. BogopoHblil mokasarens cpenbl. Maau-
KaTOpBI.

7. T'uaponus coeid.

8. ManopactBopumsie coequHenus. [IponsBeaenne pacTBOPUMOCTH.



9. Kosnounueie pactBopbl. CTpoeHue MHUIEIIbl. MeToNbl MOMy4YeHUs! KOJIJIOMIHBIX
pactBopoB. Koarynsnus KOJUTOUAHBIX PaCTBOPOB.

10. O6m1as xapakTepuCcTUKa XUMUYECKUX SJIEMEHTOB U UX

11. coenunenuii. Metamnsl. Hemetamisl. ['panuna [{unTs.

12. CiocoObl moxy4eHus] METaJNIOB M HEMETAJIOB

13. XuMuyeckre CBOMCTBA METAJIJIOB: B3aMMOJIEHCTBHUE C BOJIOM, KUCIIOTAMH IIIEJIOYAMH.

14. s — MeTanabpl, UX XUMHUYCCKHE CBOiicTBAa. CBOMCTBA COCAUHECHUS S — METAINIOB

15. p — MeTalIbl, UX XUMUYECKHe cBoricTBa. CBOICTBA COEIMHEHUS [P — METAJIJIOB

16. d- metayubl, MX XUMHYECKUE CBOMCTBA. CBOMCTBA coeiHEeHMs d — METAILIOB

17. Hemeramnel. OOmas xapakrepuctuka. O630p CBOKCTB.

18. Kommuiekcubie coenunenus. Teopust Bepuepa. Knaccudukanus. Crpoenue. Juc-
couuanus. Y CTonuuBOCTh. KOHCTaHTa HECTOMKOCTH.

19. DnexTpoxuMUYECKHE TPOIECChl Ha TpaHuIle pasaena (a3. Bo3zHukHOBeHHE mMo-
TEHIIMaja Ha rpaHulle pazjaena ¢a3: MeTajljl/ pacTBOP AJIEKTPOIUTA. DIIEKTPOIHBINA MOTECHIIU-
an. CrangapTHBIA BOAOPOIHBINA SJICKTPO.

20. CranmapTHbIe TOTEHIIMAIBI METATHYECKUX AJIEKTPOIOB. 3aBUCUMOCTbD AJIEKTPO/I-
HBIX OTEHIIMAJIOB OT KOHIIEHTPAllMd HOHOB B pacTBope. YpaBHeHue HepHcera.

21. I'anbBanuueckuit d5eMent. [IpuHIMI paboThl. DIEKTPOABIIKYIIAS CHUIIA DJIEMEH-
Ta. KoHIIeHTpalnoHHbIE TalbBAHUYECKUE SJIEMEHTHI.

22. CymiHOCTb 3JEKTPOJIN3a. DIEKTPOJIU3 PacIuIaBoB U pacTBopoB. [lociemoBarens-
HOCTb 3JIEKTPOHBIX MPOIECCOB. BToOpUuHbIE MpoIlecChl MpH eKTpou3e. PacTBopumbie U
HEPaCTBOPUMBIC aHOJIbI.

23. 3axonsl Papanes. Beixon no Toky. [lonspuszaius u nepeHanpssKeHUe SJIEKTPOI0B

24. Vctionb30BaHUE TIPOLIECCOB AJIEKTPOIIU3a B TEXHUKE (ITOTyYEeHUE METAIIOB, HAaHE-
CEHHUE raJbBAHMYECKUX MOKPBITUI).

25. XuMHA4YeCKHe CBOMCTBA METAIIIOB.

26. Koppo3sust meramioB. Knaccuduxaiyss Koppo3HOHHBIX MPOIECCOB. XMMHUUECKast
Koppo3us (razoBasi KOppo3us, KOppo3usl B HeAJIEKTpoanTax). Kunernka XumMmuyaeckot Koppo-
3un. Ko puimeHt cruionHocTH.

27. DnekTpoXxuMHuUecKas KOppos3us; €€ BUIbI U CYyITHOCTh. Koppo3us ¢ BOJopoaHOM 1
KUCJIOPOJHOM JAENONSPU3ALIUEH.

28. Knaccudukamms METo0B 3alllMThl METAJIJIOB M CIIJIAaBOB OT KOPPO3uu. MeTaliu-
YECKUE 3aIUTHBIE TTOKPHITUS (KaTOAHBIC U AHO/IHBIE).

29.Hemerammyeckue 3aiyrHbie TOKpbITH. OKCHIpoBaHue (BOPOHEHUE, aHOAUPOBAHUE).

30. DeKTPOXUMHUYECKUE METOIBI 3alTUThI (ITPOTEKTOPHAS 3allUTa, KATOIHAsI 3alUTa).

31. 3sMeHeHue CBOMCTB KOPPO3IUOHHOM Cpeibl: MHTUOUTOPHI KOPPO3ZUH.

OueHnBaHue CTy/IEHTA HA 3a4eTe M0 JUCHUIIHHE «O011eid 1 HEOPraHNYEeCKOH XUMHUSD):

banasl
(uToroBoit OcBoenue
N . N TpeOoBaHMs K 3HAHUSAM
PEUTUHIOBOM | KOMIIETeHUMI
OLIEHKN)
100-85 ITponBuHyThIil | OTBETHI HA NIOCTABJIEHHBIE BOIIPOCHI MOJIHBIE, YETKHE U Pa3BEPHYTHIE.




YpOBEHb Pemenust 3amad  JIOTMYHBI, JOKa3aTelbHbI U JIEMOHCTPUPYIOT
AHATUTUYECKUE ¥ TBOPUYECKHE CITOCOOHOCTH CTYACHTA.

84-70 Cpennuit JlatoTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMPOCHL. I[lokaszaHo
YPOBCHb YMCHHUC BBIACIATL HNPUYIUHHO-CICACTBCHHBIC CBA3U. HpI/I PCIICHUHN
3aja4 JIOMYIICHbl HE3HAYUTENIbHbIC OMIMOKH, WCIIPAaBICHHBIE C
MTOMOIIIBIO «HABOJISIIINUX» BOITPOCOB MPENOIaBaTEsl.

69-60 BbazoBuwrit OTBeTHl Ha BONPOCHI U PEHICHUS MMOCTABJIECHHBIX 3a7a4 HEIOCTATOYHO
YpOBEHb nosiHble. Jloruka W MOCIEAOBATEeIbHOCTh B PEIICHUU 337a4 HUMEIOT
HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyunBmmid MeHee 60 % OT MakcCHMMaBHOTO Oayia 3a pa3aes JUCIUILINHBI
WA TIPOMEKYTOYHYIO aTTECTAIUIO, CAUTACTCS HEATTECTOBAHHBIM 110 TAHHOW JUCITUTLIMHE.

HToroBas oreHKa 1Mo 3K3aMEeHy BBICTABIIICTCS ITyTEM MepeBoia HaOpaHHBIX OaJIOB B
COOTBETCTBHUH CO CIICAYIONIEH TaOIUIICH:

Orenka no 5-0ayuTbHOM mIKane COTYE GRor 0 [ e T Onenka ECTS
JK3aMEH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouto» 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «Hey0081emEopPUMETILHOY Menee 60 F

YuebHO-MeTOAMYECKOEe U HHPOPMAIIMOHHOE o0ecTieyeHre Y4eOHOM TUCIMIIMHBI
OcHoBHas aUTEpaTypa
1. Axmeros, H. C. O0uias u Heoprannyeckast Xumusl : yueOHuk ais By3oB / H. C. Ax-
MeToB. — 12-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 744 c. Pexxum nmoctyma:

https://e.lanbook.com/reader/book/153910/#1
2. Kupunnos, B. B. Heopranuueckast xumusi. Teopetndeckue ocHOBHI : yueOHHK / B.

B. Kupunnos. — Cankr-IlerepOypr : Jlanb, 2020. — 352 c¢. Pexum gocryna:
https://e.lanbook.com/reader/book/131011/#1

JlononHurenpHas ureparypa

3. AnekcanapoBa, . A. Heopranudeckas xumusi. TeopeTndeckue OCHOBBI U Jlabopa-
TOPHBIM TpPakTUKyM : y4eOHuk / D. A. AnekcanapoBa. — 3-¢ u3fd., crep. — CaHKT-
[TerepOypr : Jlans, 2020. — 396 C. Pexxum JOCTYyTA:
https://e.lanbook.com/reader/book/130569/#1

4. .bnunos JI.H. COopHUK 3a/1a4u U yrpaKHEHUH 1O 00IIe XUMuH: ydyeOHoe mocooue
/ JL.H. bimunaos, WU.JI. Ilepdunora, T.B. Cokonopa. — Cankr-IlerepOypr: Jlanb, 2016. — 188 c.
Pexxum nmocryna: https://e.lanbook.com/reader/book/75504/#1

5. Kparkuit kypc TeopeTuueckoil HeopraHndeckon xumun : yueobnoe mocodue / E. I'.
I'onuapos, B. 10. Konapamun, A. M. Xosus, 0. I1. A¢unorenoB. — Cankr-IletepOypr :
Jlanb, 2017. — 464 c. Pexxum noctyna: https://e.lanbook.com/reader/book/93591/#1

6. TapxoB K.HO. OOmas wu  Heopranudeckas  xuMusa.  OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIC PEAKIINM U XUMUYECKOe paBHOBecre. COOPHUK 3a/IaHUIl U BapUAHTOB:
yuebHoe nocoodue / K.YO. TapxoB. — Cankr-IletepOypr: Jlans, 2019. — 80 c. Pexxum gocty-
na: https://e.lanbook.com/reader/book/111891/#1



https://e.lanbook.com/reader/book/153910/#1
https://e.lanbook.com/reader/book/131011/#1
https://e.lanbook.com/reader/book/130569/#1
https://e.lanbook.com/reader/book/75504/#1
https://e.lanbook.com/reader/book/93591/#1
https://e.lanbook.com/reader/book/111891/#1

7. T'upponus coneit [Tekcr] : MeTo. yka3. K BbII. J1a0. pad. no kypcy "Xumus" mis
CTy[. TEXH. CIell. U Hamp., o Kypcy "OOmas u HeopraHudeckass Xumus'" Ui CTyA. Harp.
"Xumuyeckas TexHosorus" Bcex Gopm. 0dyu. / coct.: lllepobuna H. A., Cunununa U. H. -
banakoso: BUTHU HUSY MHUDU, 2016. - 12 c.

8. Kommekcusie coenunenus [Tekct] : MeTof. yka3. K BbIM. J1a0. pad. mo kypey "Xu-
Mus" 7S CTYA. T€XH. CIell. U HaIp., o Kypcy "OOmas u HeopraHudeckas XuMus'" st CTy/I.
Hanp. "Xumuuyeckas TexHosorusa" Bcex ¢opm oOyu. / coct. lepbuna H. A. - bamakoso:
BUTU HUAY MUDU, 2016. - 12 c.

9. CxopocTh XuMUYeCKUX peakiuii [Tekct]| : Meroa. yka3. K Bl Jiad. pald. Mo Kypcy
"XumMua" Uil CTYI. TE€XH. CHell. W Hamp., mo Kypcy "OOmmias u HeopraHudeckas XuMus' s
ctya. Hamp. "Xumuueckas TexHojorus" Bcex gopm o0y4y. / coct. Cununpbina M.H. Tapanosa
C.A.- bBanakoso: BUTU HUAY MUDU, 2020. - 16 c.

10. Kopposust metamwioB [TekcT] : MeToa. ykas. K BBIIL J1ad. pad. Hamp., o Kypey "O0-
I1asi ¥ HeoOpraHu4deckast Xumust'" Jist CTy. Hamp. "XuMudeckast TeXHOJIOrus" Bcex ¢hopm o0yd. /
coct. Tapanona C.A., Cununpina UL.H. - banakoo: BUTU HUAY MU®DU, Anpobarust

11. Dnexrponu3 MetawioB [Tekcr] : Meroa. ykas. K Bl jabd. pabd. Hamp., IO Kypcy
"OO1as 1 HeopraHuyeckass Xumus' Juid cTya. Hamp. "Xumuueckas TexHosiorus" Bcex Ghopm
00yu. / coct. TapanoBa C.A., Cunursiaa M.H. - bamakoso: BUTU HUAY MU®U, 2020. - 16 c.

12. OxucIUTENHHO-BOCCTAHOBUTEIbHBIC peakiuu [ TeKCT] : MeTo. yKa3. K BBII. J1a0.
pab. Hamp., o Kypcy "OOmas u Heopranuuyeckass XuMusa'" A cTyna. Hamp. "Xumuyeckas
texHozorus" Bcex ¢opm o0yd. / cocT. Tapanosa C.A., Cununpina U.H. - banakoso: BUTU
HUAY MUDU, 2020. - 16 c.

13. I'anpBaHnueckuit 35eMeHT [TeKcT] : MeTo. yKa3. K BBII. J1a0. pad. Hamp., MO Kyp-
cy "OOmast u HeopraHuueckass XuMus'" g CTyA. Hamp. "XuMuueckas TEXHOJOrus'" Bcex
dhopm 00yu. / coct. Tumommua H.M., Cununeina M.H. - bamakoso.: BUTH, 2016. - 12 c.

14. DnexTponuTuyeckas Auccouuanus peakuuu [TekcT] : mMeTon. yka3. K BbII. Ja0.
pab. Hamp., o Kypcy "OOmias U Heopranuueckass Xumus" ajig cTyna. Hamp. "Xumuyeckas
texHozorus" Bcex ¢opm o0yd. / cocT. TapanoBa C.A., Cununpina U.H. - banakoso: BUTU
HUAY MUDU, 2020. - 16 c.

15. Metamiel 1 ux cBoiictBa [Tekct] : MeTon. ykas. K BbIIL jab. pad. Hamp., IO Kypcy
"OOmas ¥ HeopraHUyecKass XuMus' Juisd CTya. Hamp. "Xumuueckas TexHonorus" Bcex dhopm
o0yu. / coct. TapanoBa C.A., Cununibiaa M.H. - banakoso: BUTU HUAY MU®U, 2020. - 28 c.

16. Xumudeckuit 3kBUBaJIeHT [TeKcT] : METOA. yKa3. K BBIIL J1a0. pad. Hamp., 1Mo Kypcy
"OO1mas 1 HeopraHuyeckass Xumus' i cTya. Hamp. "Xumuueckas TexHosiorus" Bcex (hopm
00yu. / coct. TapanoBa C.A., Cunuupina M.H. - banakoso: BUTHU HUAY MU®DU, 2020. - 16 c.

17. Onpenenenue atoMHOM Macchl Metaiia[Tekcr] : metoa. ykas. K Bbim. y1a0. pao.
Harp., o kypcy "OO1mast u HeopraHudeckas Xumus'" Uis CTy. Harp. "XuMudeckas TeXHO-
norus" Bcex dopm 00yu. / coct. Tapanosa C.A., Cununbina M.H. - bamakoso: BUTU HUAY
MU®U,

18. OnpeneneHue TEIIOTHl pacTBOpeHus coseir [Texcr] : MeTo. ykas. K BbIN. Jia0.
pab. Hamp., o Kypcy "OOmias u Heopranuuyeckas Xxumusa" majig cTyn. Hamp. "Xumuyeckas



texHosorusa" Bcex ¢opm o0yd. / cocT. TapanoBa C.A., Cununpina M.H. - banakoso: BUTU
HUAY MUDU, Anipobartust

19. O6miass u HeopraHuueckass Xxumus [TeKCT] : METOJ. yka3. K BbINN. KOHTp. pad.
Hamp., o Kypcy "OO01mas 1 HeopraHudeckas XUMus" Juisl CTyA. Harp. "XuMuyeckasl TeXHO-
norus" Bcex ¢popm 00y4. / coct. Cunuipina U.H. - banakoso: BUTU HUAY MUD®U, Anpo-
Oars

IIporpammuoe obecnieuenue u UHTepHeT-pecypcenbl:

- Tpolecc peanu3aludd  00pa3oBaTENbHOM  MpPOrpaMMbl IO JIUCUHUILIIMHE
«AHanUTUYECKasT XUMHUS U (PU3UKO-XUMUYECKHE METOJbl aHain3a» B COOTBETCTBUU C
tpeboBanusimu  GI'OC BO obecnieyeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO
IPOrpaMMHOTO 00ECTICUeHMUS;

- TIEPEUYCHb PECYpPCOB WMH(OPMAITMOHHO-TEIEKOMMYHUKAMOHHON cetn «MHTepHEeT»
HEOOXOAMMBIX JJIT OCBOCHUS JUCITUTUTHHBL:

1. EnuHoe OKHO jaocTyna K oOpa3oBaTellbHbIM pecypcaMm (pasgen «MaremaTtvka u
€CTECTBEHHOHAYYHOE 00pa30BaHUey, MOJpa3/iesl K AHAUIUTHYECKAs XUMHUS») [ DIEKTPOHHBIN
pecypc] — Peskum nocryma: http://window.edu.ru/

MarepuajibHO-TeXHUYECKOe o0ecniedeHue Y4eOHOH TUCIMIINHBI

JleklMOHHBIE  3aHATHUS  TPOBOASTCS B CICHHAIMU3UPOBAHHBIX  AyJUTOPUSX,

OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000pyaoBaHueM. [IpakTuueckue 3aHSATHS MPOBOASTCS B
ATUX KE ayAUTOPHUSAX C TIOCEIIEHHEM J1adopaTopuil, OCHAIICHHBIX CTAHAAPTHBIMU
KOMILIEKTAMH OT€YECTBEHHBIX U 3apyO€KHBbIX MPHOOPOB M YCTAaHOBOK. MyIbTUMEIUINHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHO-MeTOAUYECKHE YKA3aHHUA I CTY/ICHTOB

1. Yka3zanus 1151 npoCiIyIIMBaHUS JEKIIHMA

[lepen HavamoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCS C yUEOHBIM IUIAHOM NIpOBEe-
HUSI JIEKUMU U CIIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

Ilepen mocemeHneM OYEpPEIHOM JIEKIUU OCBEXUTH B MAMATH OCHOBHBIE KOHUEIIINU
MPOJIEHHOTO paHee Marepuaia. [lonroroBuTh mpu HEOOXOIMMOCTH BOIIPOCHI MpEnoiaBaTe-
mo. He Hago onacaThCsi, 4TO BOIIPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nekuun ocHOBHOE BHUMaHHE CJENYET yAeNsATh HE (popMynaM U MaTeMaTHYECKUM
BBIKJIAJIKAM, a COACPIKAHUIO U3yYaeMBbIX BOIIPOCOB, ONPEAEIICHUSAM U ITIOCTAHOBKAM 3a/ady.

B nponecce u3yueHus JeKIMOHHOTO Kypca HEOOXOAMMO 110 BO3MOKHOCTH 4acTO BO3-
BpAlllaThCs K OCHOBHBIM MOHATHSM U METOJaM PELICHUS 3a/1ay (3/1eCh BO3MOKEH BBIOOPOU-
HBIH KOHTPOJIb 3HAHHUM CTYJICHTOB).

JKenarenbHO MCHOJB30BAaTh KOHCIIEKTHI JICKIWNA, B KOTOPBIX HUCIIOJIb3YETCS MPUHATAS
MpernojiaBaresieM cucteMa 0003HauYEHUH.

Jlnst Gosnee moipoOHOTO M3yUEHHS Kypca CleayeT paboTaTh ¢ peKOMEHI0BaHHBIMU JIUTE-
paTypHBIMUA UCTOYHUKAMHU U BHOBb TMOSBIIIFOLUMUCS UICTOYHUKAMH.

2. YKa3zaHus 715 y4acTUs B MPAKTUYECKUX 3aHATHUSIX

Ilepen nmocenieHneM ceMHHapa YSICHUTb TEMY 3aHATUS U CAMOCTOSTEIBHO U3YyYHTh
CBSI3aHHBIC C HEW MOHATHUS U METO/IbI PELICHUS 33/1a4.


http://window.edu.ru/

[lepen pemienreM 3a1a4y akTUBHO Y4acTBOBATh B OOCYKJIEHUHU C MPENoiaBaTesieM OC-
HOBHBIX TIOHSITUM, CBSI3aHHBIX C TEMOW 3aHATHUS.

B npouecce pemienus 3ampad BECTH IUCKYCCUIO C IPENOAABATEIEM O MPABUIBHOCTH
IPUMEHEHUS METOJOB UX PELICHHUS.

[Io BO3MOXXHOCTHM CaMOCTOSITEJIBHO JOBOJAWTH PEIICHUWE NPEAIaraéMbIX 3aaad Jo
OKOHYATEIBHOI'O UTOTA.

B koH11e 3aHATHS PpU HEOOXOIUMOCTH BBISICHUTD Y TIPETIOIaBATEINS HESICHBIE BOITPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOIHEHUS pa00OThl HEOOXOAMMO pacrevararh.

3. Yka3aHus JJ1s1 BBINOJTHEHUS 1a00paTOPHBIX paboT

Cobmronath TpeOOBaHUSI TEXHUKU O€30MMACHOCTH, JJI YEro MpociaylaTh HE0OXO0u-
MbI€ pPa3bsSICHEHUS O MPABUILHOCTH MOBEICHUS B JIA0OPATOPUH.

[Tepen BbIIONTHEHUEM Ja00OPATOPHOI pabOThHI MPOBECTH CAMOCTOSITENILHO MOJATOTOBKY
K paboTe M3yYHUB OCHOBHBIE TEOPETUUECKUE TMOJOKEHHUS, 3HAHUE KOTOPBIX HEOOXOUMO JJIs
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B nporiecce BbIoIHEHUST padOTHI CIAEAYET MOCTOSHHO OOIIATHCS C MpEmnoaaBaTeieM,
HE JIOITYCKas [0 BO3MOKHOCTH HENIPABUIIbHBIX JIEMCTBUM.

OCHOBHBIE pe3yJIbTaThl HKCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TUCEMEHHOM BHJIE.

[Ipu cnaue 3adera 1o paboTe MOATOTOBUTH OTYET O MPOJEIAHHON padoTe, T1Ie T0TXK-
HBI OBITh OTPAXKEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3zaHus AJs BBIIOJHEHUS CAMOCTOSITENIbHONU PabOThI

[TomyuuTs y npenoaaBatelis 3aJaHUE U CIIUCOK PEKOMEHOBAHHOM JIUTEPATyphl. NU3y-
YEHHE TEOPETHYECKUX BOMPOCOB CIEIYET MPOBOAUTH MO BO3MOKHOCTH CaMOCTOATENBHO, HO
MIpH 3aTPYTHEHUAX 00paIiaThCs K MPenoiaBaTelo.

IToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIaHHON padoTe.

[Ipu BoImONHEHNM (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO TpernojaBarelsi padora
MOXET OBITh OlleHEeHa 0€3 MUCHhbMEHHOI0 0TYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPO-
Chl, IPU YCJIOBUY aKTUBHOW CaMOCTOSATEIIBHOU pabOThI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Y4eOHO-MeTOAMYECKUE YKA3aHUS JJIS NPenoaaBaresei

1.Vkazanus 11t IpoBeACHUS JCKITUI

Ha nepBoM 3aHaTUM 1O JaHHOW Y4EOHOUM JUCIUIUIMHE HEOOXOAMMO O3HAKOMUTH CTY-
JICHTOB C MOPSIAKOM €€ U3YUYEHHUS, PACKPBITh MECTO U POJIb JUCLIUIUIUNHBI B CUCTEME HAYK, €€
MPaKTUYECKOE 3HAUYCHHE, IOBECTHU JI0 CTYJIEHTOB TpeOOBaHMs Kadeaphl, OTBETUTH HA BOIPO-
CHI.

[Ipy MOArOTOBKE K JICKIIMOHHBIM 3aHATUSAM HEOOXOIMMO MPOyMaTh IJIaH €ro MpoBe-
JI€HHS, COIEP>)KaHNE BCTYMUTEIbHOM, OCHOBHOW U 3aKJIFOYMTEIIBHON YacTH JIEKI[UU, O3HAKO-
MUTBCSI C HOBUHKAMH Y4E€OHOW M METOJMYECKOW JINTEPaTyphl, MyOIHKAIIUIMHA TIEPUOTUYIE-
CKOM Te4yaTH 1O TeMe JICKIIMOHHOTO 3aHATHS. Y TOUHUTH TIJIaH MPOBECHUS J1ab0paTopHOTO
3aHATUSA 110 TEME JIEKIUU.

B xoze NEeKIMoOHHOTO 3aHATHS MpenojaBaTelb TOJDKEH Ha3BaTh TeMY, YUEOHBIE BO-
MPOCHI, O3HAKOMUTH CTYJICHTOB C MEPEYHEM OCHOBHOM W JIONOJHUTEIBHON JIUTEPATYPHI 1O



TeMe 3aHaThs. PackpbiBas cojepxkaHue y4eOHbIX BOIIPOCOB, aKIIEHTUPOBAThH BHUMAHUE CTY-
JIEHTOB HAa OCHOBHBIX KaTETOPHSX, SIBJCHUSIX M MPOLIECCaX, OCOOEHHOCTSIX MX MPOTEKaHUS.
PackpbIBaTh CyHIHOCTb M COJEPKAHUE PA3IUYHBIX TOYEK 3PEHHUS M HAYYHBIX MOJIXOJOB K
0OBSCHEHHIO T€X WJIM UHBIX SIBIICHUH U mponeccoB. [[puBoauTh npuMepsl.

3amaBath MO X0y M3JI0XKEHHS JIGKIIMOHHOTO MaTepuaia BOMPOCHI U CaMOMY JaBaThb
HA HUX OTBET. JTO CIMOCOOCTBYET aKTHUBU3ALMU MBICIUTEIBHON NEATEIHLHOCTU CTYACHTOB,
MOBBILICHUIO UX BHUMaHUS M MHTEpeca K MaTepuaiy JEeKIuH, ee cofepxanuto. [Ipemogana-
TeJb AOJKEH PYKOBOIAUTH pabOTOM CTYAEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Mate-
puana, MoA4YepKUBaTh HEOOXOJMMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHHI
U3y4aeMOU TEMBI.

B 3akimounTenbHOM YacTu JIEKIMU HE00X0IMMO C(hOPMYIUPOBATH OOIIUE BBIBOIBI 110
TEeMe, PaCKpBIBAIOIINE COACpPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JieKIUU. OOBSIBUTH O
TeMe JIabOpaTOPHOTO 3aHATHUS, TEME CaMOCTOSATEIBHON paboThl, JaTh KPaTKHUE PEKOMEH 1A~
IIAHU TI0 TIOJTOTOBKE CTYJICHTOB K 3aHATHSAM, TECTUPOBAHUIO, IOATOTOBKH pedeparos. Ompe-
JICTATHh MECTO U BPEMS KOHCYJIBTAIMH CTYACHTaM.

2. YkazaHus JiJIs IPOBEJICHUS MTPAKTUYECKUX 3aHATHI

UeTko 0003HAYUTH TEMY 3aHSITHSI.

OOCyIUTh OCHOBHBIC MTOHSITHUS, CBA3aHHBIE C TEMOM 3aHATHUS.

B mpornecce pemenus 3agad BECTH JUCKYCCHUIO CO CTYJEHTaMH O MPaBUIBHOCTH MPH-
MEHEHHUS TCOPETHUCCKUX 3HAHUM.

OtMmeuats CTyJICHTOB, HanOOJIee aKTUBHO YYAaCTBYIOIIMX B PEIICHHUH 33a4 U AUCKYCCHSIX.

B koHI1e 3aHATHS 337aTh ayAUTOPUNA HECKOJIBKO KOHTPOIBHBIX BOIIPOCOB.

3. Ykazanus Juist mpoBeJieHus 1a00paTOPHBIX 3aHITHM.

Cobmonath TpeOOBaHMS TEXHUKHA O€30MAaCHOCTH U MPOBOJAUTH HEOOXOAUMbBIC Pa3bsic-
HEHUS O MPAaBWJIBHOCTH MTOBEJCHUS B 1a00OpaTOpUu.

[lepen BbIMOJMHEHHWEM J1TA0OPATOPHOM PAOOTHI MPOBEPUTH CTENEHb FOTOBHOCTH CTY-
JICHTOB, HAIIOMHUTHh U OOCYIUTh OCHOBHBIC TEOPETUUYECKHE TOJIOKCHHUS, 3HAHUE KOTOPBIX
HEO0OXOIUMO ISl OCMBICTIEHHOT'O BBITIOJTHEHHSI padoT.

B mpouiecce BbIMoaHEHHsI paObOTHI CIEAYET TMOCTOSHHO OOIIAThCS CO CTy/EHTaMH, He
JIOITyCKasi IO BO3MOKHOCTH MX HETIPABUIIBHBIX JEHCTBU.

TpeboBath, 4TOOBI OCHOBHBIE PE3YJIbTAaThl IKCIEPUMEHTOB OBLIM 3a(UKCHUPOBAHBI
CTYJICHTaMU B MUCbMEHHOM BH/JIC.

[Tpu npueme 3aueta o padbote TpeOOBaTh OTYET O MPOAETAHHON paboTe, T/Ie TOJIKHBI
OBITH OTPa)KEHBI OCHOBHBIE PE3YyJIbTATHI ¥ BBIBOIBI.

B 3axmounTenbHOM yacTu 1a00paTOPHOTO 3aHATHS CIIEAYyeT MoABeCTH ero uroru. OTBe-
TUTb Ha BOMPOCHI CTYJICHTOB. Ha3BaTh TeMy odepeIHOTro 3aHATHSI.

4.Yxa3zaHus 10 KOHTPOIIIO CAMOCTOSITEILHOW pabOTHI CTY/IEHTOB

[To ycMoTpeHuio mpernoaBatess 3aJjaHue Ha CaMOCTOATEIbHYIO PaboTy MOXKET OBITh
WHIUBUTyAJIbHBIM WM (PPOHTATHHBIM.

[Tpu ucnonb30BaHUM MHANBUAYATBHBIX 33IaHUN TPEOOBAThH OT CTYACHTA MUChMEHHBIH
OTYET O MPOJICJIAHHOM padoTe.



[Ipu npuMeHeHun GPOHTAIBHBIX 3aJaHUN BECTH KOJUIEKTUBHBIE OOCYXKJIEHUS CO CTY-
JIEHTaMU OCHOBHBIX TE€OPETUYECKUX MOJIOKEHUM.

C uenpio KOHTPOJISI KAYeCTBA BBITIOJHEHHUSI CAMOCTOSITENIbHONW paboThl TpeOOBaTh UH-
JTUBUyalIbHbIE OTYETHI (JIOMYCTMMO BMECTO MUCHbMEHHOTO OTYETa MPUMEHSTh WHIUBUIY-
aJbHbIE KOHTPOJIbHBIE BOTIPOCHI).

[Tocie kaxaoro JEKIMOHHOTO U JA0OPATOPHOTO 3aHATHUS ClIeTaTh COOTBETCTBYIONTYIO
3aluCh B JKypHajax ydeTa MOCelaeMOCTH 3aHSITUN CTYJIEHTaMU, BBISICHUTh y CTApOCT y4eo-
HBIX TPYNN NPUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATHUsIX. [IpOBOIUTE TpyNIOBbIE U UHIU-
BUIyaJIbHbIE KOHCYJIBTAIIMM CTYJEHTOB B XO0JI€ UX MOJATOTOBKHU K TEKYIIEH U MPOMEXKYTOYU-
HOM aTTecTaluu 1o y4eOHOM TUCIUIIIIMHE.

[Iporpamma cocTtaBiieHa B CcOOTBEeTCTBUU ¢ TpeboBanusmu OC HUAY MUOU u
y4€OHBIM IJIAHOM OCHOBHOM 00pa3oBaTebHOM MPOTrpaMMbl MO HANPABIECHUIO MOJATOTOBKU
18.03.01 «XuMuueckass TEXHOIOTHUD.

PaGouyto nmporpammy cocraBuii: noreHT, Cununsina M.H.

Penenzent: nouent, 3yoosa H.I'.
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