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Heab ocBOeHUsT TUCHUNIMHBI

[enp u3ydeHus: TUCUUILTUHBI PA3BUTHE Y CTYIEHTOB XMMHUYECKOTO MBIILIEHUs, Gop-
MUPYIOIIETOCS Ha 3HAaHUM BAXKHEWMIIIMX XMMHUYECKHX 3aKOHOB M MOHSTHH, CBOMCTBaxX 3Je-
MEHTOB M XUMHUYECKUX COCIUHEHUHN, IMOJYyYECHUE COBPEMEHHBIX MPEJICTABIECHUN O CTpoe-
HUU BEIIECTBA U XapaKTepe XUMHUYECKOW CBS3U MPUMEHUTEIBHO K 3a/lauaM XUMHUYECKOU
TEXHOJIOTHUHU.

B mnnaHe cTaHOBIEHHS HAy4YHOTO MHUPOBO33PEHMS CTYJECHTOB IporpaMma IpU3BaHa
CIocoO0CTBOBAaTh (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U 1IEJTOCTHOM CUCTEMBbI COBpE-
MEHHOTO XMMHYECKOTO MBIIIJICHUSI.

3amaun  M3y4eHHS  JIUCUUIUIMHBI:  MpUOOpeTeHrue  OyaylmUM  CIEeUHUaTUCTOM
HEOOXOIUMBIX 0a30BBIX 3HAHUM MO JUCHUIUIMHE U MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX
JUTSI MPUMEHEHHSI X B IPO(PECCUOHAIBHON JEATETHHOCTH.

W3y4yenne MUCIUTUIMHBI TOJDKHO OCHOBBIBATHCS HA CICAYIOMUX MPOQecCHOHATBHBIX
CTaHAapTax:

- 26.001 Crneuuanuct mo OOECHEYEHHI0 KOMIUIEKCHOIO KOHTPOJISI MPOM3BOJACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX MATEPUAJIOB;

- 26.004 CnenuanucT no Npou3BOACTBY BOJOKHUCTBIX HAHOCTPYKTYPHUPOBAHBIX KOM-
MO3UIIMOHHBIX MATEPHUAIIOB.

MecTto yueOHOH qucuuIuiuHbl B cTpykrype OOII BO

«OO0mas v HeopraHuveckas XuMus» - oOs3aTenbHas oOienpodeccuoHanbHas
JTUCHUIUIMHA 00pa30BaTeIbHON MPOrpaMMBI.

B pamMkax u3ydeHus IUCHMIUIMHBI (POPMHUPYIOTCS TPEACTABICHUS O TE€HETUYECKHUX
CBSA3SIX MEXIY OTIEIbHBIMH KJacCaMU COCJIMHEHUM, TaKue TPYAOBble (DYHKIIMH, Kak
CIIOCOOHOCTH MPOBEJCHUSI IKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUNA M WCTIBITAHUN IO 3a7[aHHON
METOJIMKEe, HaOJIOECHUN 1 U3MEpEeHNH, 00pabOTKN IKCIIEPUMEHTAIBHBIX TAHHBIX

Jlnst ocBoeHust AUCHUILIIMHBI «O011as 1 HeopraHuyeckass XUMHs» HE0OXOIUMbI 3Ha-
HUE, YMEHHUE U BJIQJICHUE MATEPUAJIOM IO JUCIUIUIMHAM B COOTBETCTBUU C TPEOOBAHUSIMHU
OCBOEHUS MPOTPAMMBI:

eMaTeMaTHKa,

O XMUSI;

epu3HKa.

TeopeTndeckre 3HaAHUS U MPAKTUYECKUE HABBIKU, TOJYYEHHBIE CTYJICHTaMU MPU U3Y-
YeHUU TUCHUTUIMHBI «OO0Ias ¥ HeopraHu4ecKas XUMHUs, JOJKHBI ObITh MCIIOJIb30BAaHbBI B
MpoIlecce U3YYCHUS TMOCICAYIOMNUX TUCHUIIINH: aHAIUTHYECKas XUMHUS H  (U3UKO-
XUMHUYECKUE METO/bl aHaJIN3a, XUMUYECKasi TEXHOJIOTHS, SKOJIOTHUS, TEXHOJOTHS BOJIOIO/I-
TOTOBKH U BOJIOOYHUCTKA.

[Tocne u3ydeHus MUCHMIUIMHBI BBIMTYCKHUKHU JIOJKHBI OBITh TOTOBBI K BBITTOJIHCHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIMIA:

- A/06.6. Pa3paboTka NpemsioKeHU MO KOMILJIEKCHOMY MCHOJB30BAHUIO CBHIPbS U
YTUJIU3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepllileHCTBOBaHHE TEXHOJIOTHMH, MEXaHU3AIMSA U aBTOMATH3aIIUs ITPOM3-



BOACTBCHHBLIX ITPOLICCCOB.

Komnerenuuu ody4yaromerocsi, popmupyemblie B pe3yibTaTe 0CBOEHHS TN CHUIIITUHBI
B nporecce ocBoeHust JaHHOW AUCIUIUIMHBI Y CTYJIE€HTa (POPMUPYIOTCS CIEIYIOLIUE

KOMIICTCHIIUH
— obmenpodeccruoHanbHbIE:
Kon HanmenoBanue
WNHanuKaTopsl JOCTIXKEHUS KOMIIETEHIHH
KOMITETCHIHH KOMITETCHIIH
OIIK-1 Crniocoben u3yyarp, ananusupo- |3-OI1K-1 3naTh GpU3NKO-XMMUYECKHE CBOWCTB MaTe-

BaTh, UCIIOJIb30BaTh MEXaHNU3MBI
XUMUYECKHUX PEAKLIUH, TPOUC-
XOJSAIINX B TEXHOJOTHYSCKUX
MIPOIIECCAX U OKPYXKAIOIIEM MHU-
pe, OCHOBBIBASICh HA 3HAHUSIX O
CTPOCHUH BEIIECTBA, PUPOJIC
XMMHYECKOM CBSI3HU M CBOMCTBAX
Pa3JIMYHBIX KJIACCOB XUMHUYE-
CKHX 3JIEMEHTOB, COSIMHCHUM,
BEIIIECTB U MaTEPUAJIOB

pHaIOB, OCHOBBIBAsICh HAa 3HAHUAX O CTPOCHHH BEIIIC-
CTBa, IPUPOJIE XUMHUUECKOUN CBSI3H PA3JIMUHBIX KJIACCOB
XMUMHUYECKHX DJIEMEHTOB, COEIMHEHMI, BEIIESCTB U Ma-
TEepUasoB

V-OIIK-1 YMmeTs HCIIOJIb30BaTh MEXaHU3MbI XHMHUYE-
CKHX pEaKlMid, MPOUCXOIAIINX B TEXHOJIOTHUECKUX
MpoIeccax U OKPYKaKIIEeM MHUPE, ISl ONIPEACIICHHS
KaueCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK
BEIIIECTB U MaTEePUAJIOB

B-OIIK-1 Bnagers aHau30M METOJOB OIPEIEICHUS
TpeOyeMbIX mapaMeTpOB U3MEPEHHS KaUYeCTBEHHBIX U
KOJIMYECTBEHHBIX XapPaKTEPUCTUK MPOO CHIPHS U T10-
nydabpukaTos

OIIK-2 Crioco0eH UCTIoIh30BaTh MaTe-
Matuueckue, pusnueckue, hu-
3MKO-XUMHUYECKUE, XUMHUCCKHUEC
METO/IBI JUTS PEIICHHS 33124
poeCCUOHAIBHON JeSATEIHHO-
CTH

3-OI1K-2 3HaTh MaTeMaTU4eCcKue METOIbI (Pr3nye-
CKUX, XMMUYECKUX SIBIICHUH, OCHOBHBIX 3aKOHOB (hu-
3WKH U XUMHUH U IPUMEHSTH UX B IPOPECCHOHATHLHON
JeSITebHOCTH

V-OIIK-2 YMmeTp pemath MaTeMaTH4eCcKue, pu3nde-
cKue, GU3NKo-XMMHUYECKHEe U XMMUUYECKHUE 3a/1au IS
00paboTKH, aHAIM3a U CUCTEMATU3AINH JTAHHBIX T€X-
HOJIOTHUYECKOT0 Ipolecca

B-OIIK-2 Bnanerr MaTeMaTH4eCKUMU, (PU3NIECKUMH,
(U3NKO-XMUMHUYECKUMH, XUMUYECKHUMHU METO/1aMU pe-
LIEHMS 3a/1a4 JIJIs OIIpeIeTICHUS TOCIeI0BaTeIbHOCTH
IPOBE/ICHUS aHAIU30B (PU3UKO-XUMHUECKUX XapaKTe-
PHUCTHK CBIPbsI, BCIOMOTaTENbHBIX MATEPHAIIOB U T'O-
TOBOM IIPOLYKIUU

OIIK-5 CrocoOeH OCYIIECTBIISITh IKC-
HepUMEHTaIbHbIE UCCIIE0Ba-
HUS M UCTIBITAHUS TI0 33JJaHHOM
METOAMKE, IPOBOIUTH HAOIIO-
JICHHS U U3MEPEHHSI C YIETOM
TpeOoBaHUI TEXHUKH Oe3omac-
HOCTH, 00pa0aThIBaTh U UHTEP-
IPETUPOBATh IKCIEPUMEHTAIIb-
HBIC IaHHBIE

3-OIIK-5 3HaTh TEXHOIOTHYECKUI TIPOLIECC, CBOMCTBA
CBhIPbsl TOTOBOW NPOAYKIIUY JJIs OCYILLECTBIICHUS DKC-
MIEPUMEHTAIBHBIX UCCIEA0BAHUI U UCIBITAHUN OIIBIT-
HBIX 00pa3I0B MaTepHAJIOB I10 33/IaHHON METO/INKE
V-OIIK-5 YMeTh BBINONHATH dKCTIEPUMEHTAIIbHBIE
UCCIIEIOBaHMs U B 00pabOTKe, UHTEPIIPETALH MTOITY-
YEHHBIX dKCIEPUMEHTAIBHBIX TaHHBIX

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




— npoeccroHanbHbIe

Kon
KOMIICTCHIINN

HammenoBanme KOMIICTCHIIUU

HNHaukaTopbl TOCTHKEHUS KOMITCTCHIIMH

I1K-2

CriocoOeH HCITOJIb30BaTh 3HAHHE
CBOMCTB XMMHYECKHUX DJIEMEHTOB, CO-
€IMHEHUN U MaTepUaJIOB Ha UX OCHO-
Be JIJIS pelieHus 3a1a4d npodeccuo-
HaJILHOH JIeSITeILHOCTH

MCHTa

3-I1K-2 3HaTh CBOMCTBA XUMHUYECKUX DJIIEMEH-
TOB, COCIMHCHUI 1 MaTepUalioB HA UX OCHOBE
JUIs1 COOJTIO/ICHUST TEXHOJIOTMYECKOTO perJia-

V-1IK-2 YMeTh UCIIONB30BaTh 3HAHUS CBOMCTB
XAMHYECKHX DJICMCHTOB, COSIUHCHHI 1 MaTe-
pHAJIOB HA MX OCHOBE JIJI PEILICHUS 3a/1a4 10
BBIITYCKY MPOJYKIIMU B CTPOTOM COOTBETCTBUU
C TEXHUYECKUMHU TPEOOBAHUAMU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKH Mpei-
JIOKEHUSI IO KOMITJIEKCHOMY MCITOJIb30BaHUIO
CBHIPbSI M YTHJIM3ALIUHA OTXOJI0OB TPOU3BOJCTBA

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

Hcnons3oBanue

Bosieuenue B

HUSI COLIMATILHOM PO-
mu ipodeccun, mo-
3UTHBHOM 1 aKTHB-
HOM YCTaHOBKH Ha
[IEHHOCTHU U30paH-
HOM CIIELIMaJIbHOCTH,
OTBETCTBEHHOTO OT-
HOIIICHUS K ITpodec-
CUOHAJILHOM J1es-
TEIbHOCTH, TPYIY
(B14)

€CTECTBEHHOHAYYHOT'0 U 00111e-
npoeccnoHaIbHOTO MOTYIS
TUTST:

- (hopmupoBaHUS TO3UTUBHOTO
OTHOIIECHHS K MPOopeCccun MH-
XKeHepa (KOHCTPYKTOpa, TEXHO-
jora), TOHUMAaHHS €€ COIUaIb-
HO 3HAUUMOCTH U POJIH B 00-
IIECTBE, CTPEMJICHHUS CIIe/IOBAThH
HOpMaM TpoheCcCUOHATTLHOM
STUKH MOCPEACTBOM KOH-
TEKCTHOTO O0y4YEeHHUS, pEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX
CUTYAIIMOHHBIX 33/a4.

- opMUpOBaHUS YCTOMUHUBOTO
HHTEepeca K mpodeccnoHambHOMI
JESITENNLHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITEIBHO
MBICJIUTh, TOHUMATh 3HAYH-
MOCTb Npodeccuu MOCPeCTBOM
OCO3HAaHHOTO BBIOOpA TEMATUKHU
MIPOEKTOB, BBIMIOJIHEHUS ITPOEK-
TOB C TIOCIICYIOIIEH TyOTUIHOM
MpEe3eHTalNeN pe3ynbTaToB, B
TOM YHCJIe 000CHOBAHUEM HMX
COLMAJIbHOW U IPAKTUYECKOMN
3HAYMMOCTH,

- opmMupoBaHUS HABBIKOB KO-
MaHJHOU pabOoThI, B TOM UHCIE
peanu3anuu pa3InIHbIX TPO-
eKTHBIX poJsiel (Juaep, ucron-
HUTEJb, aHAJIUTHK U TIP.) TIO-

Co3maHue ycloBHid, Pa3HOIUIAHOBYIO
Hanpasnenune/ nenu BOCIIUTATEIILHOTO OTEHIIHAJA
o0ecrneunBaroux . BHEYUEOHYIO
y4eOHOM TUCIUTUTHHBI
TS TEITHHOCTD
[IpodeccuonansHoe | - hopmupoBanue Hcnonbs3oBanne BOCIUTATEIb- 1.Opranuzarus
BOCIIUTAHHE rJ1yOOKOr0 IOHUMA- | HOTO MOTEHIHAJIA TUCIUILIHH BCTpEY C BEAYIIUMU

CrieraIucTaMu Ipe-
MPUATHI TOpoaa U
XAMHYECKOW OTPaCIIu.
2. Opranu3zanus KOH-
Kypca BUKTOPUHBI HA
temy «llepuoamnue-
ckas taomuna JI.W.
MenneneeBay.
3.0pranu3anusi  4yB-
ctBa «Bce B ogHOH
KOMaHJIe» Yepe3 yua-
CTUE CTYJIEHTOB B
MPOBEACHUU HAYYHBIX
MEpPOIIPUATHIA OpraHu-
30BaHHBIX B HMHCTHUTY-
T€.

4.®opmupoBaHue
IIPOU3BOJCTBEHHOIO
KOJUIEKTUBU3MA B XO-
JI€ COBMECTHOIO pe-
IMIEHUST MOMAEIBHBIX U
MPaKTUYECKHX 3a]1a4.




Cp€ACTBOM BBITIOJIHCHHA COB-
MCCTHBIX ITPOCKTOB.

CrtpykTypa u coaepkaHue y4eOHOM TUCIUTITHHBI
JucuumuinHa mpernogaercs cryaeHTaM B 1,2-m cemectpax. OOmmias TpyJa0eMKOCTb
THUCIUIIIINHGBI cocTaBisieT 13 eqununiipl, 468 ak. yaca:

Kanenaapubiid mian

Ne Ne HanmeHnoBanue pasaeia Buabl yueOHoI 1esiTeIbHOCTH AtTecTra Makcu
P (TeMbl) TUCHUILIHHBI (B yacax) U pas- MaJib-
a e aena HBIH
3 (popma) 0as

@ )
ht bl 3 =~ 3a
e = %
= S pasaen
I = 5
a = | & |E
°
2] = = = ®)
1 cemecTp

1 1-6 | OcHOBBI cTpPOEHNS Be- 108 | 12 8 12 | 76 T-1 30

1IeCTB

2 7-8 | BzaumoneiictBue Bemects | 36 4 8/8 |4 20 T-2 30

Buji 1poMe:KyTOuHOl aTTecTaluu 144 | 16 | 16/8 | 16 | 96 3 (om) 40

2 cemecTp
1 1-7 | O0mue 3aKOHOMEPHOCTH 134 | 22 8/4 14 | 90 T-1 20
MPOTEKAHUU XUMHYECKUX
peakuuii

2 8-13 | Xumus snemeHnToB M ux co- | 120 | 16 14/4 10 | 80 T-2 20

€IMHCHUI

3 14- | DnexTpoxumus 70 | 10 10/8 8 42 T-3 20

16
Buja npomexyToYHOM aTTecTalnu 324 | 48 | 32/16 | 32 | 212 9 40
CokpartiieHHOe HauMeHOBaHUE (hOPM TEKYIIEro KOHTPOJIS U aTTeCTalluu pa3/esioB:
O6o3HaueHnune ITosiHOe HAaMMEeHOBaHUE
T TectupoBanue
3 (o) 3ader ¢ OIEeHKOMN
9 DK3aMeH
Conep:kaHue JJeKIMOHHOTO Kypca
TeMbl J1eKIHH. Bcero Y4e0HO- MeTOANYECKOE
Bonpocel, oTpadaTbiBaeMble Ha JIEKIHUH 4acoB obecrneuenue
1 2 3
1 cemecTp
Jlexknus 1. OcHOBHBIE MOHATHSA H 3AKOHBI XUMHH 2 1-7

1. CoBpeMeHHbBIC aCTIEKThI PA3BUTHS XUMHH.

2. Ycrexu COBpeMEeHHOW XHUMUH.

3. OCHOBHBIC TTOHATHS XUMHMH: XUMHUYECKUM AJIEMEHT, aTOM, MOJIe-
KyJa, TPOCTHIE U CIIOXKHBIE BEIIECTBA, a0COMIOTHAS U OTHOCHUTEIb-
Hasi aTOMHasi Macca, a0CONOTHAS U OTHOCUTENbHAS MOJEKYISIpHas
Macca, eIMHUIA U3MEPEHUs KOJMYECTBA BEIIECTBA — MOJIb, MOJISIP-
Hasl Macca BEIeCTBA.

4. OCHOBHBIE 3aKOHBI XUMHUHU.




5. XUMHYECKUH SKBUBAJICHT, 3aKOH SKBHUBAJICHTOB.

Jlexuus 2. Ctpoenne aToma

Teopun cTpoeHus atoma.

Snpo aroma. M3oTombl, n300apsl.

KBaHTOBBIC UnCIHa.

[Tpunnun [Taynm.

[IpaBuno Xynna.

[IpuHuun HanMeHbILel dHepruy, npasuia Kiedkosckoro.
DNeKTpOHHBIE KOH(PUTypalluyi aTOMOB U HOHOB.

. CemelicTBa XUMHUYECKUX 3JIEMEHTOB.

N~ WNE

1-7

JIeKuHﬂ 3. KBaHTOBO-MeXaHUYeCKAs TeOpPHsi CTPOEHHUS aTOMa
1. KopnyckynasipHO-BOJHOBOM  JyaJiu3M  3JIEKTPOHA, 3JIEMEHTHI
KBaHTOBOM XHWMHUHU.

2. [lpunuun Heonpeaenennoctu I eitzendepra.

3. Ypaeuenue lpegunrepa.

4. AtomHoe s11po. Hyki10HBI.

5. PagmoaktuBHOCTB. PamnoakTHBHBIN pacia.

6. ITapametp bopa.

1-7

Jlexuus 4. llepuoguveckasi cucreMa 3JIEeMEHTOB B CBETE TEOPHU
CTPOEHUS aTOMa.

1. Ilepuonuyeckuii 3akoH J[.M1. MeHmeneeBa u aBa dramna ero pas-
BUTHSL.

2. CTpyKTypa NepuoANYECKON CHCTEMBI 3JIEMEHTOB.

3. Tlepuoibl, TpyMIIBI, TOATPYIIIEI, PSIBI

Jlexuus 5. [lepuoAUYHOCTH B I3MEHEHHH CBOICTB 3JIEMEHTOB

1. OcHoOBHBIE XapaKTepUCTHKa aTOMOB ( pauyc aToMa U MOHa, I0-
TEHUMAJI MOHU3ALUHU, CPOACTBO K 3JIEKTPOHY, AJIEKTPOOTPHULATENb-
HOCTb)

2. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT TIOJIO)KCHHS B TIEPHOIAYC-
CKOH CHCTEME.

3. KucnorHo-ocHOBHEIE CBOICTBA BEIIECTB

1-7

Jlexmust 6. XuMmnuyeckasi CBA3b U CTPOEHHE MOJIEKY.JI

1. OcHOBHBIE BUJBI U XapaKTEPUCTHUKU XUMHUYECKOH cBs3u. KoBa-
JIEHTHAs CBSI3b.

MeTton BaJIGHTHBIX CBSI3€il.

['ubpuau3anms aTOMHBIX OpOUTAIEH

OcHOBBI MeTOa MOJIEKYJISIpHBIX opouTaneit (MO)

HNonnas cBs3b.

JIOHOpHO- aKIENTOPHHAS CBS3b.

Bonoponnas cBs3b.

. Metannuyeckas CBsI3b.

N~ WN

Jlexuus 7.0KHMCINTENILHO-BOCCTAHOBUTE/IbHbIE CBOICTBA Be-
1IECTB

OxucanTensHO-BOCCTaHOBUTENbHBIE peakiu (OBP)

CreneHp oKUCIEHUSA

[Iporieccrl OKUCIEHNS U BOCCTAHOBJIEHHUSL.

THUnBI OKMCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUIM

Metonasl cocraBnenusi ypasaenuit (OBP)

. Hanpasnenwust nporekanust (OBP)

ook wdE

Jlexug 8. XuMuyeckas KHHETHKA.

1. CxopoCTh XUMHUYECKOU PEAKITUH.

2. ToMOTreHHBIC W reTepOreHHBIC PEAKIIMH U UX CKOPOCTh.

3. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHIIEHTpALUH
pearupyromux BEECTB, 3aKOH JEUCTBUSA MacC, KOHCTaHTa CKOPO-
CTH.

1-7




4. BnusHue TteMmmepaTypbl Ha CKOPOCTh XMMHUYECKHMX peakIuil
(mpaBunio Bant-I'odda, ypaBuenne Appenunyca) Karanuz. Karanu-
3aTOpBHI.

5. O6paTumblie 1 HeOOpaTUMbIE peakui. XUMHYECKOE PAaBHOBECHE
CHCTEMBI.

6. Koncranra paBHOBECHS TOMOTE€HHBIX M I'€T€POr€HHBIX Ipolec-
COB.

7. Cmelienue xuMuyeckoro pasHoBecus u npunuui Jle [larense.

2 cemecTp

Jlexuus 1. Xumuyeckasi TepMOAMHAMHUKA

1. OcHoBHbIE OHATHA XUMUYECKOH TEPMOAUHAMUKHY.

2. BHyTpeHHsI SHEprust M SHTAIbNUS cucteM. IlepBblii 3akoH
TEPMOJUHAMUKHU.

3. TeruioBoit 3PheKT XMMUUECKON peakIuu. JHepreTHIecKue d¢-
(eKThl XUMUYECKHUX PEaKIHi.

4. TepMOXMMHYECKHE 3aKOHbBI U YPaBHEHUS.

5. DHTanpnus 00pa30BaHUs XUMUYECKUX COCTUHEHUH.

6. DHTpoNHA U ee U3MEHEHHE B XUMUYECKUX MPEBPAIICHUSX.

7. Oneprust I'mb60ca M HanmpaBIEHHOCTh XUMHUECKUX PpEaKLuil.
VY cnoBus CaMONPOU3BOJIBHOTO MPOTEKAHNUS] XUMHUYECKUX PEAKIUU.

1-7

Jlexuus 2. lucnepcHbie CUCTEMBbI.

1. lucniepcHble CUCTEMBI, UX KiIaccuuKaius

2. PactBopsl. Knnaccugukanus pacTBopos.

3. PacTtBopenue Kak pU3NKO-XUMHUYECKHHA MPOIece

4. Crioco0bl BBIPAXKEHHsI KOJIMYECTBEHHOI'O COCTaBa PacTBOPOB.

1-7

Jlexuus 3.001mue cBOMCTBA pacTBOPOB.
PactBOpUMOCT®.

M3MeHeHrne SHTABIIAN ¥ SHTPOIIUU TIPH PACTBOPCHUH.
3akoHbl Payns.

OcCMOTHYECKOE TaBJICHHUE,

. 3axon Bant-TI'odda.

agrwdE

1-7

Jlexuus 4.PacTBopbI 3J1eKTPOJIUTOB

1. BoaHble pacTBOPHI 3JEKTPOIUTOB.

2. Ilpouecc nuccoruarnyu. CUIIbHBIE U cTa0bIe DIIEKTPOIHTHL.
3. CreneHb U KOHCTaHTa AUCCOLUAIIMU. AKTUBHOCTD.

4. MounekysipHO-MOHHBIE PEaKIIMu B paCTBOPAX JIEKTPOIUTOB.

Jlekuusa 5.I'mapoJius cosei

1. DnexTpoauTHYeCcKas TUCCOIHAIUS BOIbI

2. Bogoponusrii mokaszarens cpeasl (pH).

3. I'maponu3 conei.

4. CtemeHb TUIAPOJHM3a U €€ 3aBUCUMOCTh OT KOHIICHTpAlUu U
TEMIIEPATYPHI.

5. HeoGpaTuMmblii ruipoims.

1-7

Jlexuus 6.MasiopacTBOpuMbIe 3JIEKTPOJIUTHI.

1. ManopacTBOpUMBIE SJEKTPOJIUTHI.

2. Peaxnuu Bepymue K 00pa30BaHUIO MJIOXO0 PACTBOPUMBIX COCIH-
HEHUM.

3. Ipowuseenenune pacrBopumoctH (I1P).

4. YcnoBHs pacTBOPEHUsS U BBINAJICHUS OCAIKOB

Jlexuus 7. KoJsiongHbIe pacTBOPHI

1. T'ereporeHHble TUCTIEPCHBIE CUCTEMBI.

2. MeTobl OTyYeHHs JUCTIEPCHBIX CHCTEM
3. CtpoeHne KOJJIOUAHBIX PaCTBOPOB

4. ArperaTuBHas yCTONYHMBOCTb.

1-7

Jlexuus 8 Knaccnpukanum XuMu4ecKHX 3JIeMEHTOB




1. Ipunuumne! knaccupuKalud XUMUYECKUX AJIEMEHTOB Ha OCHOBE
MEPUOINYECKON cucTeMbl MeHieneeBa

2. OO0mas XxapakTepUCTHKAa XUMUIECKUX DJIEMEHTOB U UX
COEAMHEHHIA.

3. Metamisl. Hemerasmibl.

4. I'pannua LunTis.

5. O61mue NpUHIMIIBI OJTYYEHHsI IPOCTHIX BELIECTB.

Jlexipst 9 XuMHUYECKHE CBOHCTBA METAJLIIOB

1. [TonyyeHue MeTaIIOB.

2. XMMHYECKHE CBOWCTBAa METAJLIOB. B3aUMOIEHCTBHE C BOIOM,
KHCJIOTaMH, IIeJI0YaMH.

3. B3aumojelicTBue ¢ HeMeTauIaMu

Jlexus 10 O630p cBoiicTB S- U P-3/1eMeHTOB

1. OGmas xapakTEepUCTUKA IIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX Me-
TAJJIOB. XMMUYECKHE CBOMCTBA. BakHel e coeIMHEHU .

2. AMQOTEpHOCTh COEAMHEHUH OepUILITHSL.

3. Ilonyuenue antOMUHUS, TaJUIAA, UHIUS, TAJUIUS, CBOWCTBA HUX
COCIMHEHUM U IPUMEHEHHE.

1-7

Jlexmust 11. O630p cBoiicTB d- 31eMeHTOB
1. Xapakrepucrtuka d- METaIOB.

2. Ilonyuenue.

3. CBoiicTBa COEOUHEHUMN.

1-7

Jlexuug 12. HemeraJsiibl.
OO6mias XxapakTepucTUKa.
Haxoxnenue B npupoze.
Onementsl VIA rpynms.
OnemenTsl VA TpymIibL.
Onementsl IVA rpynmsl.
. O630p CBOKCTB.

oo

Jlexnusa 13. KommiiekcHbIe cOeIMHEHUS.
KowmriekcHbple coeTMHEeHUS.

Teopust Bepuepa.

Knaccudukanus.

Crpoenune. XuMuueckast CBs3b.
Homenkiarypa

Jwucconuarnus.

Y CTOMYHBOCTS.

. KoncranTa HECTOMKOCTH.

NN E

Jlexuus 14. F'anbBaHMYeCKHE 3JIEMEHTHI.

1. DaexTpoXUMHYECKHE MPOLECCHI.

2. PaBHOBecue Ha rpaHuUIIe METAII—PacTBOP.

3. DnextpomHbnii moteHnuan. CTaHIAPTHBIA BOJOPOJHBIN JJICK-
Tpoa. Psii craHIapTHBIX 3JIEKTPOJHBIX TOTEHIIMAIOB.

4. Ypasuenue HepHcra

5. lNanpBaHMYeCKUH d7EMEHT. DIEKTPOJIBUKYIIAs CHJIa IEMEHTA.
TorMBHBIEC SJIEMEHTHI.

1-7

Jlexkuus 15 Jaexrposns cosei

1. CymHoCTb 3JeKTpOoiIH3a.

2. PacTBOpUMBIE W HEPACTBOPHUMBIE aHOBI. DJIEKTPOJIU3 pacruia-
BOB. DJIEKTPOJIU3 PACTBOPOB.

3. KaTtoaHble 1 aHOAHBIE MPOLIECCHI IPU JIEKTPOJIM3E BOJHBIX pac-
TBOPOB JJIEKTPOJIUTOB.

4. 3axonsl apajes.

5. IlpakTHueckoe NpUMEHEHHUE AIIEKTPOJIN3A.

1-7

Jlexuus 16. Koppo3us mera/ios.

1-7




Koppo3zus merannos.

Knaccudukanus KOppo3nOHHBIX MTPOIIECCOB.

Xumuueckasi Kopposusi. KuHeTnka XUuMUYECKO KOPPO3HH.
DIEKTPOXUMUYECKasT KOPPO3HUsL.

MexaHu3M 3J1eKTPOXUMHYECKONH KOPPO3HUH.

Bunel nenosspuzanyu.

3almmTa METaJUIOB OT KOPPO3UHU

3aluTHBIE TOKPBITHS

. DJIEKTPOXUMHUYECKAS 3al1UTa

10 N3menenue cBONCTB KOPPO3SUOHHON Cpebl

CENOURONE

Ilepeuyensb 1abopaTopHBIX padoT

Tema sadoparopHoro 3ansitusi. Bonpocel, orpadarbiBaemMble Bcero Y4eOHO-MeTOANYECKOE
HA J1a00PaTOPHOM 3aHATHH JacoB odecreyeHue
1 2 3
1 cemecTp
Bsoanoe 3anarue. TexHuka 6€30IaCHOCTH. 4 1-7,18
OmnpeJieieHHe XUMHYECKOT0 SKBUBAJICHTA
OrnipeziesieHre aTOMHON MacChl METAJUJIOB 4 1-7,19
OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 4/4 1-7, 13
XHUMHYECKOE PAaBHOBECHE H CKOPOCTh XMMHUYECKUX 4/4 1-7,10
peaKkuuii
2 cemecTp
OrnpeziesieHne TEII0Thl PAaCTBOPEHUSI COJICH 2 1-7,21
DJIEKTPOJIMTUYECKAS TUCCOIUALINS 4/4 1-7,15
['uaponus conent 2 1-7,8
[Tonyuenue meTtaioB 4 1-7,19
JlelicTBHE KUCJIOT M IIEJIOYCH HAa METaLIbI 4/4 1-7,16
Kucnopoiable coeMHEHNST METAJIIIOB 4 1-7,17
KoMmmiekcHple coenuHeEHnS 2 1-7,9
[anbBaHMYECKUE IIEMEHTHI 2 1-7,14
DNEKTPOIIN3 CoJiei 4/4 1-7,12
Koppo3us metayiios 4/4 1-7,11

Ilepedyens npakTuyeckux pador

Tema npakTu4yeckoro 3ausitus. Bonpocsl, orpa- Bcero Yu4eOHo - MeToaMYeCKOe
0aTbIBaeMble HA NPAaKTUICCKOM 3aHATHH JacoB o0ecrieyeHue
1 2 3

1 cemecTp
OCHOBHBIE 3aKOHBI XHMUH. 4 1-7
JJeKTPOHHbIE KOH(PUTypallii aTOMOB U HOHOB. 4 1-7
CemMeiicTBa XMMUYECKHX JIEMEHTOB.
[Tepuonuueckas Tadnuuel [1.11.Meneneena 2 1-7
XuMH4ecKasi CBA3b 2 1-7
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 2 1-7
XUMHUYeCcKass KHHETHKA 2 1-7

2 cemecTp
TepmonnHamuka. TemIOTsl paCTBOPEHHUS. 2 1-7
CBoOIiCTBa pacTBOPOB 2 1-7
3akoH pa3BeneHus Octanbia. CTeneHb AUCCOUUALNN 2 1-7
Bonopoansiit nokazarens pH. ['maponus coneit 2 1-7
ManopactBopumble coequHeHus. [Ipon3BeieHre pacTBOPUMOCTH 2 1-7
Komnouaeie pacTBOPHI 2 1-7
Crioco0bl MosTyueHHs! METaJIJIOB 2 1-7




XUMHYeCcKre CBOMCTBA METAIIJIOB 2 1-7
HemeTaiuier 2 1-7
KoMmriuiekcHbIe cOeqUHEHNS 4 1-7
["aibBaHMYECKHUE DIIEMEHTHI 2 1-7
DIICKTPOITN3 2 1-7
MerTozpbl 3aIUTHL OT KOPPO3UHU. 4 1-7

PacuerHo-rpadpuyeckasi padbora He MpexyCMOTPEHAa Y4eOHBIM IJIAHOM
KypcoBasi paGoTa He npeaycMoTpeHa y4eOHbIM IVIAHOM
3amaHus IS CAaMOCTOSITEIbLHOM padoThI CTYIEHTOB

1 cemecTp

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHUs (3a1aHusl)

Bcero
Yacos

Y4eOHO-MEeTOANYECKOE
odecreuenue

1

2

3

OcHOBHbBIE NOHATHS M 3aKOHbI XUMHH
XuMug Kak 4yacTh ecTecTBO3HaHUA. CBSI3b XMMHH C APpYruMu
HayKaMH. DTaIbl Pa3BUTHA XUMUA. XUMUYECKHUE PacCyCThI.

6

1-7

Crtpoenue atoma

Hcropus pazBuTus NpeacTaBiIeHUul 0 CTPOCHUU aroma. M30TOHbI
®opma f —opbutaneit. PaguanbHoe pachpeneieHie JIeKTPOHHOM
WI0THOCTH opoOuTaneil. CocTaBieHrEe ANEKTPOHHBIX M rpaduue-
cKUX GOpMyIT aTOMOB U HOHOB

14

1-7

KBaHTOBO-MexaHH4YecKasi TeOPHs CTPOCHHUS ATOMA
KBanToBO-MexaHn4eckass TeopHs CTPOCHHS aTOMA

1. KopnyckynsipHO-BOJHOBOW yallu3M 3JIEKTPOHA, 3JIEMEHTHI
KBaHTOBOM XUMUHU.

[Mpunnun veonpenenennoctu I eitzendepra.

Ypasuenue lpenunrepa.

AtomHoe sap0o. HyKkiIoHBI.

PannoaktuBHOCTE. PagnoakTuBHEIN pacna.

. IHapametp Bbopa.

KBaHTOBO-MexaaneCKaﬂ TeOpHUs CTPOEHHUH aTOMA

1. KopnyckynsipHO-BOJHOBOW yalli3M 3JIEKTPOHA, 3JIEMEHTHI
KBAaHTOBOM XUMUHU.

[Ipunnun HeonpenenenHoctu I'eiizendepra.

VYpasuenue lllpenunrepa.

AtomHoe sap0. HyKiIoHBI.

PagnoaktuBHOCTE. PagroakTuBHBIN pacnal.

. Ilapametp bopa.

HOHHTI/IC O KBAaHTOBOM MexaHMKe. PanvoOakTHBHBIE W30TOIIBI.
Snepusle peakunu. PagroaktuBHbie psabl. [Ipumenenne paguo-
AKTUBHBIX M30TONOB. [IepCIIEKTUBBI CHHTE3a HOBBIX DJIEMEHTOB.

o UE W

o UE W

14

Ilepnoanyeckas cucTeMa 31€MEHTOB B CBeTe TEOPHHU CTPoOe-
HHA aTOMa.

HcTopus kinaccupukaluyu XMMHYECKHUX AJIeMEHTOB Jnanexktuye-
CKHH XapakTep MEepHUOJUYECKOro 3aKOHA. 3HaYEHHUE NEpHOINYe-
CKOHM CHCTEMBI 2J1eMEeHTOB. OnpenencHue MoNI0KEeHHs dJIEMEHTa
B NEPHOANYECKON CHCTEME JIEMEHTOB IO 3JIEKTPOHHOM hopmy-
Je..

14

1-7

Ileproau4HOCTH B MI3MEHEHUM CBOMCTB 3j1eMeHTOB Ilepuo-
AMYHOCTH U3MEHEHHS CBOMCTB MPOCTHIX BeleCTB.
[leproaMYHOCTh B M3MEHEHUM CBOWCTB COEJIMHEHUW B 3aBUCH-
MOCTH OT CTPOEHUS UX aTOMOB.

14

1-7

XuMun4yeckas CBsi3b M CTPOEHUE MOJIEKYJI

14




DHEPreTU4YeCcKre AUarpaMmMbl TOMO- U T€TEPOrE€HHBIX JIBYXaTOM-
HBIX MOJIEKYJI U MOHOB. PacueTsl 1iuHbI cBsA3U. B3aumopeincreue
MeXIyMosiekynamMi.  Kpucramimdyeckue cucteMbl. TUmbl Kpu-
CTAJUTMYECKUX PEIIETOK.

OKHCINTEIBHO BOCCTAHOBHTEJIbHBIE CBOMCTBA BellleCTB
TI/IHI/I‘IHLIG OKHUCJIIUTCIN U BOCCTAHOBUTCIIN. OnpeneneHI/Ie 3KBU-
BAJICHTOB OKHCIUTEIS W BOCCTaHOBHUTENSA. Poib cpembl B mpo-
1eccax OKHUCIEHUs-BOCCTaHOBJIEHUsI. COCTaBlIeHHE YpPaBHEHHM
OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIH.

10

XuMH4ecKue peakunu

['oMoreHHBIN W reTeporeHHbIN Katanu3. TpeOoBaHMs K KaTalu-
3aropam. Marubutopsl. LlenHpie peaknun. OU3NIECKIE METO/IbBI
YCKOPEHUS peakuui

10

2 cemecTp

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHUs (3a1aHusl)

Bcero
Yacos

Y4yeOHo-MeToau4YECKOE
odecmeueHue

1

3

XuMHYeCKasi TePMOJAMHAMHUKA.

OHTanenus 00pa3oBaHUs U CrOPAHUS XUMHUECKUX COEAMHEHUM.
OHeprus cBsI3u. DHEprusi KpUCTAIIMYECKON peleTku. BiusHue
TEMIIEpaTypbl Ha HallpaBlieHUE peakuuil. TepMoxuMuyeckue
pacueTsl CaMOCTOsITeNbHAsE pab0Ta 10 TEPMOJMHAMUKE.

12

1-7

JlucnepcHble CHCTEMBI.

BnusiHue pasmepa pacnpeAensionux 4acTHIl, UX MPHPOJbI, (u-
3UKO-XUMHUYECCKOI'O B3aHMOHCﬁCTBHﬂ Ha THUIL O6pa3yeMI>IX AUC-
nepcHbIX cucreM. Da3pl. YCTOWYUBOCTH AUCHEPCHBIX CHUCTEM
CycrieH3uu.

10

OO0uue cBOMCTBA PACTBOPOB.

[Ipsimoe ompeneneHre OCMOTHYECKOTO MaBJICHUS DHIIOOCMOC.
WnrterpanbHas u nud¢epeHyanbHas TEIoTa PacTBOPEHMSL.
Oxoocmoc.CaMocTosATeNbHas padoTa 0 pacTBOpaM.

12

1-7

PacTBOpBI 2/1€KTPOJIMTOB.

®u3nyecKnue CBOMCTBA AJIEKTPOIUTOB. MIOHHBIE peakluu B pac-
TBOpax. BiMsHuEe OIHOMMEHHBIX MOHOB Ha AUCCOLMALIUIO Cia-
OBIX JIEKTPOJIUTOB

10

1-7

I'mapoJus coaen.

Wunukaropel. BrnusHue pasnuyHblXx (PaKTOpPOB Ha paBHOBECHE
THJIpONIK3a. YpaBHEHUs peakuuil ruaponusa. HeoOpaTumslii
TUAPOIIH3.

12

1-7

MaJiopacTBopuMBI€ JJIEKTPOJIMTHI.
[IpaBuno beprone. [loHMkeHHEe pacTBOPUMOCTH OCAJKOB JJICK-
TpOJIUTOB. PacueT npousBeneHnst paCTBOPUMOCTH.

16

Koanonanbie pacTBopsl.
Junanus u yneTpa@uiibTpanys KOJUIOUIHBIX paCTBOPOB.

16

Kunaccupukauuu XUMHUYECKHX 3JIeMEHTOB.

ConepkaHre XMMUYECKUX 3JIEMEHTOB Ha 3€MJIE M B KOCMOCE.
CBsi3b MEXKy CBOMCTBOM 3JIEMEHTA U €r0 MECTOM B IEPUOANYE-
CKOM1 cucTeMe. MeTalmndecKkue CIIaBhI

16

1-7

XuMHYeCKHe CBOHCTBA METAJJIOB.
®dusndeckue cBoicTBa MerauioB. Kmaccudukarus MUHEpanIoB.
MerauinuecKre CIuIaBbl

1-7

00630p cBoiicTB S- U P-3JIeMeHTOB.
[IpuMeHeHHE IIENOYHBIX | IIEJIOYHO3EMEIbHBIX METAJLIOB,
AJIFOMHUHUWA, Talllnsd, UHIUA, TaJlJIus Jlerxue KOHCTPYKIMOHHBIC

14

1-7




MaTepuabl.
0030p cBoiicTB d- 3JIEMEHTOB. 14 1-7
[Ipumenenue d- metayoB. Jlerupytonme CBOMCTBa XpoMa, MO-
nnbieHa u Boab(hpama.

Hemerasuibl. 18 1-7
3aBUCUMOCTh CBOMCTB HEMETAJJIOB OT M3 MOJOXKEHUSI B MEPHO-
nudyeckor Tabsmie. CBOMCTBA MOJYIIPOBOIHUKOB.
KoMmiieKkcHbIE COeINHEHN . 10 1-7
MHorosiiepHble KOMIUIEKChl. KOMIIJIEKCHBIE COEIMHEHUSL C Op-
TaHMYECKUMHU MOJICKYJIAMH. .

I'anbBaHM4YecKHeE IJIEMEHTHI 14 1-7
[ToreHuManbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOIOB.
CocraBiieHHE CXEM TaJIbBAHUYECKUX 3JIeMEeHTOB U pacuet D/IC.
DJIeKTPOJIN3 COJIEH. 12 1-7
Ponp BTOpHYHBIX MpoiieccoB mpu 3iiekTpoiuse. [IpakTuueckoe
MPUMEHEHHE JIeKTpou3a. ['anbBaHNYEeCKHEe METOJIbl HaHECEHUS
IIOKPBITUI

Koppo3us mera/uios. 16 1-7
Bpen, HaHOCHMBINT KOppO3UEN METAUIOB. DKOHOMHYECKOE 3HA-
YEeHHE 3allUThl METAIOB OT KOPPO3UU. XUMHUYECKasl U JIEKTPO-
XUMHUYECKasi 00paboTKa METaJJIOB.

OoOpa3oBare/ibHbIE TEXHOJIOTMH

[Ipu peanuzanuu ydeOHOro Marepuana kypca «OOIIas ¥ HeopraHUYecKash XUMUSH)
HCTIONB3YIOTCS pa3indyHble 00pa30oBaTEIbHbIE TEXHOJIOTHU, CHOCOOCTBYIOIIUE CO3JAaHUIO
atMoc(epbl CBOOOJHOM M TBOPYECKOM JIMUCKYCCHM KakK MEXIy IpenojaBareieM U
CTyJICHTaMHU, TaK U B CTyJAeHYecKkod rpymnme. [lenpio mpu 3TOM sBISIETCS BBIPAOOTKA Y
CTyJICHTOB  HABBIKOB U  KOMIIETEHLUM, TMO3BOJISIIOIIMX  CAaMOCTOSITEIbHO  BECTH
MCCJIEIOBATENBCKYIO U HAYYHO-TIEJarOTHYECKYIO PaboTy.

[IpakTrueckas MOATOTOBKA MPU peaau3alud y4eOHOW TUCHUIUIMHBI OPTaHU3yeTCs
nmyTeM npoBeieHus JIabopaTOpHBIX W MPAKTUYECKUX 3aHATUN, NPEIyCMaTPUBAIOIIUX YyYa-
CTUE OOYyYarolMXCsl B BBIMOJHEHUH OTACIBHBIX AJIEMEHTOB PabOT, CBSI3aHHBIX C Oymylien
poheCCUOHAIBHOU JIeSITEILHOCTHIO.

[IpakTryeckast MOArOTOBKA TaKXKe BKJIIOYAET B ce€Os 3aHATUS JICKIIMOHHOIO THUIIA, KO-
TOpBIE MPEayCMATPUBAIOT Mepeaady yueOHoW mH(OpMalu 00ydaroummcs, HeoOX0aAUMO
JUISL TIOCJICTYIOIIETO BBITIOJIHEHHUST paboT, CBSI3aHHBIX C Oyayimied mpodeccuoHaIbHON nes-
TEJbHOCTHIO.

AyIUTOpHBIE 3aHSTUA TMPOBOISTCA B BHUAE JEKIUWA ¢ wucnojb3oBanuem IIK wu
KOMIIBIOTEpHOTO TipoekTopa. JlabopaTopHbie pabOThl MPOBOASTCS B CHEIUATU3UPOBAHHOM
naboparopun. CamocTosATelbHas paboTa CTYAEHTOB TMPOBOJUTCS IO PYKOBOJCTBOM
npernojaBaresyieid, ¢ OKa3aHUEeM KOHCYJIbTAllUi W MOMOIIU MPHU MOATOTOBKE K KOHTPOJbHBIM
paboTaMm, BBITIOJTHEHUH JOMAITHUX 3aJJaHUM

DoH/1 OLICHOYHBIX CPEACTB

@DOHJT OIIEHOYHBIX CPEACTB MO UCIUIUIMHE OOECIeUMBAECT MPOBEPKY OCBOCHHUS
MJIAHUPYEMBIX Pe3yJbTaTOB 00y4deHUs (KOMIIETCHIIMH W WX WHIUKATOPOB) MOCPEIACTBOM
MEPOTPHUATHIA TEKYIIEro, PyOeKHOTO M MPOMEKYTOYHOTO KOHTPOJIS M0 JUCIUILIAHE.



Casi3p Mexy (HOpMUPYEMBIMU KOMIETEHIUSAMU U (opMaMu

npeAcTaBiieHa B ClICyIOIIeH TabuIie:

KOHTPOJII UX OCBOCHHA

HaumenoBanue KoH-
Kon n HauMeHOBaHME MHIUKATOPA J10- HammenoBanme
Ne m/mt | TponmMpyemBbIX pa3ienoB 9
CTHOKEHHS KOMITETEHIIMI OIICHOYHOTI'O CPEJICTBA
(TembI)
Bx0/1HOM KOHTPOJIb
1 Bxo1HOM KOHTPOJIb Bompocet Bxoanoro
KOHTPOJISI /YCTHO)
ATTecTanus pa3iesioB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
1 Pazgen.1. OcHOBEI OIIK-1, OIIK-2, OIIK-5, T1IK-2 ColecenoBanue
CTPOEHUS BelIeCTB Tecr 1
2 Pasnen.2. Bzaumopeii- | OIIK-1, OIIK-2, OIIK-5, I1K-2 CobecenoBanue
CTBHE BellecTB Tect 2
ITpomexxyTouHas aTTecTamus
3ayer ¢ onenkoii | OIIK-1, OIIK-2, OIIK-5, T1K-2 Bompocs! k 3a4geTy
(ycTHO)
2 cemecTp
1 Pazgen 1. O6mrue 3a- OIIK-1, OIIK-2, OIIK-5, IIK-2 CobecenoBanue
KOHOMEPHOCTH PO~ Tecr 1
TEeKAHUU XUMHYECKHX
peakuuii
2 Pazaen.2. Xumust 3e- | OIIK-1, OIIK-2, OIIK-5, I1K-2
CobecenoBanmue
MEHTOB H HX COeJHHe-
. Tect 2
HUM
3 Pasnen.3. Daekrpo- OIIK-1, OIIK-2, OIIK-5, TIK-2 CobecenoBanue
XHMHUSA Tect 3
[TpomexxyTounas arrectamus
DK3aMeH OIIK-1, OIIK-2, OIIK-5, T1K-2 Bonpocsl k 3k3amMeHy
(ycTHO)

BXOHHOﬁ KOHTPOJIb MPCAHA3HAYCH OJIs1 BBISABJIICHUS HpO6€HOB B 3HAHHAX CTYACHTOB U
ITOTOBHOCTH HX K ITOJIYUCHHIO HOBBIX 3HAHUH. OHGHO‘IHBI@ cpeacTBa A BXOAHOI'0O KOHTPOJIA

MPEJCTABIISIOT COOO0M BOMPOCHI, KOTOPHIE 3aat0TCSI CTYJIGHTaM B YCTHOU (hopme.

1. OCHOBHBIC TOHATHSA: XUMHYECKHM DJIEMEHT, aTOM, aTOMHas Macca, MOJICKYJa,

BOHpOCLI BXOJHOI'0 KOHTPOJIA MO JTUCHUIINHE

MOJIbHasi Macca, KOJIMYE€CTBA BEIIECTBA — MOJIb. 3aKOH ABOTaApo. 3aauu.

2. OCHOBHBIE KJIaCChl HEOPTAaHUYIECKUX COSMHEHHI: OKCHJIbI, KUCIIOThI, OCHOBAHMSI, COJIH.

3. Ctpoenue aToMa. DJIEKTPOHHBIE (HOPMYIIBI.

4. Ilepuoaunueckuii 3akoH [[. 1. MeHeneeBa u neprouyeckasl Cuctema.
5. Xumnueckas CBSI3b U €€ BU/IBI.

6. Kimaccudukanuss XuMHU4eCKUX peakLni.

7. CKOpOCTh XMMUYECKUX peakiuil. @aKkTopbl, BIUSIONINE HA CKOPOCTh XUMHUYECKUX

pEaKIuu.

8. BajgeHTHOCTB U CTEIIEHb OKUCIIEHUS.

9. OKuCAUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

10.PacTBOpHI. DNEKTpOIUTHYECKAS JUCCOITUAIIUS.

11.2nekTponus.

12 Metannsl. Koppo3us meTamios.




1 cemecTp
Pa3znen 1
Bonpocel k codece10BaHNIO

1. OcHOBHBIE TOHATHS XMUMHH: XUMHUYECKUN HJIIEMEHT, aTOM, MOJIEKYJa, IPOCThIE U
CJIOKHBIE BEILIECTBA.

2. OCHOBHBIE MOHSITHUS XUMHUH: a0COJIOTHASI U OTHOCHUTEIbHAsT aTOMHasi Macca, adbco-
JIOTHAs U OTHOCHUTEJIbHAS MOJIEKYJISIPHAs Macca.

3. OCHOBHbBIE TIOHATHUSI XUMHUH: MOJIb, MOJISIPHAsl Macca BELIECTBA, IKBUBAJICHT, SKBHU-
BaJICHTHAsl Macca U 00bEM BEIIECTBA.

4. OCHOBHBIC 3aKOHBI XMMHUU: COXPAHEHUS] MACChl U SHEPI'MH, MOCTOSHCTBA COCTaBa,
POCTHIX 00ObEMHBIX OTHOIICHUS, ABOTaIpO, YKBUBAJICHTOB.

5. CocraB atoMHOTO sAapa. M30T0I1BI, H300apHI.

6. KBantoBble uncna.

7. Ilpunuun [Taynu. [Ipumenenne npunnuna [laynu Ha npuMepe 311eMeHTa aproHa

8. [IpaBmo XyHna. [Ipumenenue npapmia XyHaa Ha MpUMeEpe JIEMEHTa yIiiepoia

9. [IpuHuun HauMeHblliel 3Hepruu, npabuia KieukoBckoro. [IpumeHeHue mnpaBui
KiieukoBCKOr0o Ha MpUMeEpe AIEMEHTA Kaaus

10.9nexTpoHHbIE KOH(UTYpALIUA ATOMOB ¥ HOHOB.

11.0cHoBHOE U BO30YKJICHHOE COCTOSIHUE aTOMa.

12.CemelicTBa XUMHUYECKHUX DJICMEHTOB

13.Ilepuoanueckuii 3akon J[.M1. MenaeneeBa u 1Ba dTamna e€ro pa3BUTHSI.

Paznea 2

1. XuMuueckasi KHHETHKA. ['OMOTE€HHbBIE peaKIIuu U UX CKOPOCTh. ['eTeporeHHsie pe-
aKIMU U UX CKOPOCTb.

2. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW DPEAKIMU OT KOHIICHTPALUUA pearupyrommx
BEILIECTB, 3aKOH JIEUCTBUS MAcc, KOHCTAHTa CKOPOCTH.

3. Brnusinue TemmnepaTypsl Ha CKOPOCTh XUMHYECKHX peakiuil (mpaBusio Baat-T'odda,
ypaBHEHUE AppeHuyca).

4. XuMnueckoe paBHOBecHe cucTemMbl. KoHCTaHTa paBHOBECHSI TOMOTE€HHBIX U IeTepo-
TE€HHBIX MpoueccoB. CMelleHne XUMUYecKoro paBHoBecus u npunuun Jle [latense

5. Peakuys uaer mo ypaBHeHUI0 Ay + 2By o C(y. Ilpu ycTanoBineHun paBHOBeCHUS
KOHIIEHTPAllMM YYaCTBYIOIIUX B PEAKI[MU BEIIECTB PaBHBI:

Ca=0,06 monn/n, Cg= 0,12 momns/1, Cc = 0,0216 Monp/n. Berancnure KOHCTaHTY paB-
HOBECHS U MCXOJIHbIC KOHIICHTpAIuK BemecTB A u B.

6. PaBHoBecue cuctembl 2NO + O, 2NO,. ycTaHOBUIIOCH MPU CIAEAYIOMIUX KOHIICH-
Tpauuax ydactByrommux BemecTs: Cno=0,08 monb/n, Co = 0,03 momw/n, Cno, = 0,01
MOJIB/J1. BeramcinTe KOHCTaHTy paBHOBECHS U McXoaHbIe KoHIeHTpanuu BemecTB NO u O,.

7. Kak u3MeHATCS] CKOPOCTH TIPSIMOM M 00OpaTHOM PeaKIHii U B KaKy0 CTOPOHY CMECTHUTCS
paBHOBecue B cucteMe Ay + 2By < C), €cnu yBeInunTh JaBIEHUE B CUCTEME B 4 pasa.

8.CTeneHb OKUCIIEHMS], €€ ONpeIeTICHUe

9.Ilporecchl OKUCIEHUS, BOCCTAHOBJICHHUS



10.0OcHOBHBIE OKUCIUTEIN U BOCCTAHOBUTEIHU
11.CocTaBieHusi ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOJA0M
AJIIEKTPOHHOIO OanaHca
12.CocTaBieHusi ypaBHEHUN OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN HOHHO-
3JIEKTPOHHBIM METOJ0M
13.Tumbl OKUCTUTEIBHO-BOCCTAHOBUTENHHBIX PEAKITUI
14.0OnpeneneHne 3KBUBAIIEHTOB OKUCIUTENSI © BOCCTAHOBUTETIS.
15.Posib cpesibl B IIpolieccax OKUCICHUS-BOCCTAHOBIICHHUS
16.HanpaBiieHust OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHA
17.0xucauTeNnbHO-BOCCTAHOBUTEIBHBIE PEAKIIMKM MPOTEKaOT mo cxemaMm. CocTaBbTe
AJIEKTPOHHBIC YPAaBHEHUS M Ha OCHOBAHUHU UX paccTaBbTe KOI(PPUIIUEHTHI B ypaBHEHUSAX pe-
akiui. JUtd KaXI0M peakiuy YKa)XuTe, KAKOE BEIIECTBO SIBISACTCS OKUCIUTEIEM, KAKOE —
BOCCTAHOBUTEJIEM; KAKOE BEIIECTBO OKUCIAETCS, KAKOE — BOCCTAHABIMBACTCS:
1. a)KBr + KBrO; + H,SO, - Br, + K,SO, + H,O
0) KCIO; + H,0, > KCI + O, + H,0
2. a) P+ HIOz;+ H,O - H3PO, + HI
0) H,S + Cl, + H,O - H,SO, + HCI
3.a) Na,SO3 + KMnO,4 + H,O - Na,SO, + MnO, + KOH
0) PbS + HNO; - S + Pb(NOs3) , + NO + H,0O
4.a) P+HNO; + H,O - H3PO4 + NO
0) KMnQO, + Na,SO; + KOH - K,;MnO,4 + Na,SO, + H,O
5.a) Cu,0 + HNO;3; - Cu(NO3) , + NO + H,0O
0)KMnO, + H,0, - MnO, + KOH + O, + H,0
6.a) H,S + Cl, + H,O - H,SO, + HCI
0) K;Cr,07 + H,S + HSO4 —» S+Crp(SOy)5 + K SO, + H,O
ATTecTarus pasaesna no JUCHUIUTMHE TpoBoauTes B hopme TectupoBanus. Ha
BBITIOJTHEHWE 3a1aHusl OTBOAUTCS 45 MUHYT. TecT — 3To popMa KOHTPOJIsI, HApaBJICHHAs Ha
MPOBEPKY YPOBHSI OCBOEHHUSI KOHTPOJIMPYEMOTO TEOPETUUECKOTO U MPAKTUYECKOTO
Marepualna.
Tecr 1.
1. CxoabKO MOYypOBHEH B 4-0M 3HEPreTHUEeCKOM ypOBHE ?
1)3; 2)5;  3)4; 4)2;
2. Kaxoit u3 npuBeI€HHBIX DJIIEMEHTOB UMEET MUHUMAJILHOE 3HAYCHUE UOHHBIX PaJln-
yCOB?
1)19; 2)12; 3)13; 4)15;
3. YKaxuTe U30TOIbI Y MPUBEACHHBIX TPYII aTOMOB ?
DA A 24ASA; 3)4A SA; A TATA
4. Kakue 3JeKTPOHBI SBJISIOTCS BAJICHTHBIMU Y amtfoMUHUs Ne 13
Ds 2)sup 3)d 4)p
5. 3HaueHMAM, KaKOTO KBAHTOBOI'O YHCJIa OTBEUAIOT HOMEpPA MEPHOJI0B?
HI; 2)m; 3)n; 4)s



6. YkaxuTe MaKCHUMaJIbHOE YKMCIIO JIEKTPOHOB Ha f-moypoBHe
1)10 ; 2)6; 3) 14; 4)18 ;
7. CKONbKO 3HAYE€HUW MArHUTHOTO KBAHTOBOI'O YHUCJIA BO3MOXXHO JUISl DJIEKTPOHOB
JAHHOT'O CJIOS, €CJIM BTOPOE KBAHTOBOE YHCIIO PaBHO 37
1)2 ; 2)5; 3)14; 4) 7
8. Uucno HecmapeHHBIX 3JIEKTPOHOB aTOMa IIMHKA B HOPMAJIbHOM COCTOSTHUH ?
1)0 2)2; 3) 4 4) 6
9. UYemy paBHO MakCMMaJIbHOE YUCJO MOJAYPOBHEHN Ha SHEPTETUUYECKOM YPOBHE?
1) n; 2)2n*; 3)21+1; 4)2(2+1);
10. CxoJbKO pa3IMYHBIX BAJIGHTHOCTEH MoOKeT uMeTh xJyiop (Ne 17)?
N1, 2)2; 3)5; 4)3;
11. K kakomy 371€KTPOHHOMY CEMENCTBY OTHOCSTCSA aTOMBbI KaJIbLIH?
1) p; 2)s; 3)d; 4)f
12. Yucno HecmapeHHBIX AJIEKTPOHOB aTOMa 0JI0BA 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. Kto aBTOp hOpMYINIBI 4 =

m-v
1) Maymu; ; 2)bop; 3) ne bpoiine; 4) Mosznu
15. Kto aBTop popmynel E=h.v
) Mozmu ;  2)Ilnank; 3) ne bpoitnb; 4) [laynu
16. Kakne moxypoBHM UMEIOTCS B IIEPBOM SHEPIETUYECKOM YPOBHE ?
1)s; 2)sp; 3)spd; 4)spdf

17. MakcumanbHO€ YUCIIO AJIEKTPOHOB HA DHEPTETUIECKOM YPOBHE OMPEIETSETCS 10

dhopmye?
1) 2(21+1); 2)n® : 3)2n* ;4) m+2l
Tecr 2.

1. IIpu yBenMueHUN KOHIEHTPALMU BEMIECTBA A B 3 paza CKOPOCTh XUMUYECKOU pe-
akumu 2A ) + By = C Bo3pacrer B:

a) 3 pasa;

0) 6 pas;

B) 8 pasz;

r) 9 pas.

2. CKOpOCTh TOMOT€HHOW XUMUYECKON PEaKIMu, MPOTEKAIOIIEH B BOJHOM PacTBOPE,
3aBUCHT OT:

a) KOHLIEHTPALIMX UCXOIHBIX BEUIECTB;

0) TeMIiepaTypbl pacTBOpa;

B) JIaBJICHUSI HaJl paCTBOPOM;

I') HaJIM4Ks KaTaau3aTopa.



3. Ilpu npoTexkanuu OOJBIIMHCTBA HEOOPATUMBIX XUMUUYECKHUX PEAKLUNA UX CKOPOCTh
B Pe3yJIbTaTe PACXOJOBAHUS UCXOIHBIX BEIIECTB:

a) MOCTOSIHHO BO3PACTAET;

0) MOCTOSIHHO YMEHBIIIACTCS;

B) CIIepBa BO3pACTaET, a 3aT€M YMEHbBIIIAETCS;

I') CliepBa YMEHBIIIAETCS, a 3aTEM BO3PACTAET.

4. KoHCcTaHTa CKOPOCTH XUMHYECKOW PEaKUUU — 3TO:

a) CKOPOCTb PEAKIMK Yepe3 AUHULY BPEMEHH 10CIIE €€ Haydaa,

0) CKOpOCTh pEaKIMK B TOT MOMEHT, KOI'JIa KCXO/IHBIE BEILIECTBA pacXo10Bauch Ha 50%;

B) CKOPOCTb PEaKIIM{ B TOT MOMEHT, KOTJIa KOHIICHTPAIIMU KaXKJIOT'0 M3 UCXOIHBIX
3.
BEILIECTB PaBHBI 1 MOJIL/IM

T') CKOPOCTh PEAKIIUH B HAYaIbHBII1 MOMEHT BPEMEHH.

5.YBenuueHue 1aBJICHUS B PEAKIIMOHHON CUCTEME:

a) Bcerja NpUBOAUT K BO3PACTAHUIO CKOPOCTH XUMUYECKON PEaKIlnu;
0) Bceria MPUBOJMUT K YMEHBIICHHIO CKOPOCTH XUMUYECKOW PEaKIInH;

B) IMOBBIIIACT CKOPOCTh PCAKIIMU TOJBKO B TOM CJIy4dac, €CJIIN OJHO HJIKM HCCKOJIBKO
HCXOIHBIX BCIICCTB HAXOOATCA B Fa3006p33HOM COCTOSHUH,

') HE BIUSET HA CKOPOCTH JIIOOOWM XUMHUUECKOUN peaKIinH.

6.CKOpOCTb MPOCTBIX PEAKIINI KOJTUYECTBEHHO OMPEAEISAETCSA C IOMOUIBIO:

a) npuniuna Jle — [llarense;

0) TemriepatypHoro koxpdunrienta Baut — l'ododa;

B) npuHuuna Ilaymnu;

I') 3aKOHA JEUCTBYIOIINX Macc.

7. J1Jisi TOMOT€HHOM XMMHUYECKOW PEAKIINU BUIA

Araz) T Brag) = C

TJIaBHBIM (OCHOBHBIM) KHHETUUYECKUM YPAaBHECHUEM SIBIISICTCS:

a) v=kCaCpg;

0) v==ACp/ At;

B) v=+ ACg/ At;

r)v==+ACg/ At S.

8. TemmnepatypHbIif KO3(PPUITUEHT CKOPOCTH XUMUYECKOM peakiuu paBeH 2. [1pu mo-
BhIIIeHUH Temieparypsl Ha 30°C CKOpOCTh peaKIii YBEIIMUUTCS B:

a) 2 pasa;

0) 6 pas;

B) 8 pasz;

r) 12 pas.



9. 3aBUCHMOCTH KOHCTAHThI CKOPOCTH XMUMUYECKOW PEAKIMK OT TeMIEpaTypsl (IIpH
€€ U3MEHEHHH B CAMOM IIMPOKOM JIMaIa30HEe) OMKUCHIBACTCS C MOMOIIBIO:

a) 3aKOHa JICUCTBYIOIIUX Macc;

0) 3akoHa Bant — 'odda;

B) YpaBHEHUsI AppeHunyca;

I') BTOPOTO 3aKOHA TEPMOIMHAMUKH.

10. Coynapenue Mex1y aKkTUBHBIMUA MOJIEKYJIAMU PEarcHTOB:
a) Bceraa sABiseTcs 3 ()EKTUBHBIM;

0) MokeT ObITh 1 HeA((HEKTUBHBIM;

B) Bceria sBisieTcs Hed(P(HEKTUBHBIM;

I‘) ABJIACTCA H€06XOI[I/IMBIM " JO0CTAaTOYHBIM YCJIOBUCM IJIsA HpHHHHHHaHBHOﬁ BO3-
MOJKHOCTHU ITPOTCKAHUA XUMHYECKOM peaKnum.

11. Ha BCIIMYHNHY CKOPOCTHU FGTGpOFeHHOﬁ PCAKIIHUHU OKA3bIBACT BIIUAHHUC!
a) KOHOCHTPALMA BCCX NCXOJHBIX BEHICCTB, HE3aBUCUMO OT UX arperarHoro COCTOSAHMS,

6) IIoIIab IIOBCPXHOCTHU pa3aciia MCXKIY BCIICCTBAMHU, YUACTBYIOIIIMMHU B XUMHYECKOU
pCaKkiur U OTIIMYAIOIIMMUCS APYT OT APpyTra arperaTHbIM COCTOSHHUCEM,

B) HaJIn4uc B peaKHHOHHOﬁ CMCCH KaTaJln3aTopa,

F) TOJIbBKO KOHICHTPAIHA F33006pa3HBIX BCIICCTB M BCIICCTB, HAXOJAIINUXCA B pac-
TBOPCHHOM BHJC.

12. Bo ckomnbko pa3 BozpacteT ckopoctb peakiiuu 2NO(1)+Cly(r)=2NOCI(T) npu
YBEJIMYEHUH JIaBJIICHUS B CUCTEME B 3 pa3a

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

IIpome:xyTouHasi arTecTanus (3a4eT ¢ OLEHKOM)
Bonpocsl BIX0OJHOT0 KOHTPOJIS

1. IIpeamer u 3aga4u XUMUU. XUMHS ¥ TIPOOJIEMBI DKOJIOTHH. Y CTIEXH COBPEMEHHOM
XUMHUHU.

2. OcHOBHBIC TTOHATHS XUMHUH. OCHOBHBIC 3aKOHBI XUMUH.

3. Ctpoenune aToMHBIX siaep. SAnepHas moaenb atroma (Pesepdopm). Teopus [Tnanka.
[Toctynatsl bopa. KopryckyisipHO-BOJHOBBIE CBOMCTBA JICKTPOHA. Y paBHEHHUE J1e-bponis.

4. KanroBble uncina: raasHoe (N), opourtanbroe (l), MarauTHOE (M) M CLIMHOBOE (S);
UX XapaKTEPUCTUKU U B3aUMOCBSI3b.

5. llpunuun [Maynu; cnencreus u3 npuHuuna [laynu. [Ipasuino Xynna. [TpuHiun
HauMeHblIen sHepruu (npasuia KiieukoBcKoro).

6. DnexTpoHHbIe U Tpadudeckue Gopmysibl. DIEKTpoHHbIEC aHaoru. HopmanbHOE U
BO30YXJIECHHOE COCTOSIHHE aTOMOB.

7. Ilepuoanueckuii 3akoH u nepuoanyeckas cucrema [[.M.MenzaeneeBa. 3akon Mo3-
nu. [leproasl v rpyIIbl B CBETE TEOPUM CTPOEHHUS aToMa. BameHTHOCTh atToMOB. MI3MeHeHne
CBOMCTB XMMUYECKHUX 3JIEMEHTOB (3HEPTUU MOHU3AIMHU, SHEPTUU CPOJICTBA K SJIEKTPOHY,
AIEKTPOOTPULIATENLHOCTH, HOHHBIX PAJNYCOB).



8. Xumuueckas cBsi3b. OCHOBHBIE BUJIbI U XapaKTEPUCTUKU XUMHUYECKON CBS3H.

9. KoBaneHnTtHas cBs3b. MeTo/1 BaJieHTHBIX cBs3eid. Teopus JIbtorca. Mexanusm oOpa-
30BaHUs XMMHUYECKOM CBsA3U. HackllaeMoCTh 1 HalpaBJIEHHOCTh KOBAJEHTHOM CBsi3U. [1o-
JsipHas KOBAJICHTHAS CBS3b.

10. Monnas cBs3b. Teopust Koccens.

11. B3aumojelicTBHE MEXy MOJIEKylamMu. JJoHOpHO-akLenTopHHas cBsA3b. Kom-
IJIEKCHBIE COETUHEHUS.

12. BopopoHas cBs3b. MeTaminueckasi CBsI3b.

13. I'ubpuau3arms aToMHbIX opoutanei. [IpocTpancTBeHHas! KOHMUTYpaIUs MOJICKYI.

14. T'omoreHHble U reTeporeHHbie cucteMbl. CKOPOCTh XUMUUYECKHUX PEaKIMil B TOMO-
TE€HHBIX U T€TEPOr€HHBIX CUCTEMAX. JHEPIrUsl aKTUBALINH.

15. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKUX PEAKLIUNA OT KOHIEHTPALMH (3aKOH I€UCTBUS
Macc), Temneparypsl (mpasuio Baat-I'odda), karanuzaropoB. 3aKoH IEWCTBUS MacC IS
TETEPOTCHHBIX PEAKIIUM.

16. O6patumeie peakiuu. PaBHOBeCHOE cocTosiHUE cucTeMbl. KoHCTaHTa paBHOBECHS
IUIsI TOMOTEHHBIX U reTeporeHHsix cucteM. [Ipuanun Jle llarense. BausHue nasnenus,
TEMIIEpaTypbl, KOHIICHTPALUHA Ha CMEIEHUE XUMHYECKOTO PABHOBECHSI.

17. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U MEPUOAUYHOCTh UX
n3MeHeHusl. OKUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakinu. CteneHs okucienus. [Iponeccel
OKHUCJIEHUS! U BOCCTAHOBJICHUS. TUITMYHBIE OKUCIUTEIN U BOCCTAHOBUTENU. THUIIBI OKUCIIU-
TEJIbHO-BOCCTAHOBUTEbHBIX PEAKIIHM.

18. MeTobI cOCTaBIICHNE YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH:
AJIEKTPOHHOTO OajlaHCa, HOHHO-3JIEKTPOHHbIH.

2 cemecTp

Bonpocsl k codecen0BaHUIO

Pasznen 1
. BHyTpeHHSsI SHEeprus v SHTAJbIINS.
TerunoBble 3PPEKTHI XUMHUUYECKUX PEaKIi (3K30TEPMUIECKUI U SHIOTEPMUUYECKUI).
. TepMOXUMHYECKUE 3aKOHBI.
. Tepmoxumnueckue ypaBHeHus. 3aKoH I'ecca, ciencTBus u3 3akoHa [ ecca.
. TertoTa 00pa3oBaHus U TEIJIOTAa CTOPAHUS BEILIECTB.
DOHTpONUs, U3MEHEHHE SHTPOITUH IIPH XUMHUUYECKHX Mpolieccax U (pa30BbIX Mepexoaax
. Oneprusi [n66ca. Ee u3meHnenne nmpu XMuMUYECKHUX MPOIIECCax.

0 ~NOoO U~ WNPRE

. HanpaBiieHHOCTh XMMHUYECKUX MPOLIECCOB

9. PactBopsl. OO1ue cBoiicTBa pacTBOPOB. 3akoHbl Payns. OcMoTHueckoe JaBieHueE,
3akoH Bant-I'odda.

10.CriocoObI BeIpaXeHUsI KOJTUIECTBEHHOTO COCTaBa pacTBOPOB(MPOIIEHTHAS, MOJISP-
Hasl, MOJISITbHASI , HOPMaJIbHAsI KOHIICHTPAIIUA PACTBOPOB)

11.Temnepatypa KUIEHUSI CEPOYTIEPOIA 46,20°C, a 70yITMOCKOTINYEKasi KOHCTaHTa
ero 2,36°. PactBop, coxepsxanuii 0,512 r Cepoyriiepoa, KUIMUT Ipu 46,67°C. U3 CKONBKHX
aTOMOB COCTOSIT MOJIEKYJIbI CEPBI, PACTBOPEHHOM B cepoyriiepoe?



12.ITpu pactBopenuu 15 r xsnopodopma B 400r a¢upa, 20yuocKonnIecKas KOH-
CTaHTa KOTOPOT'O paBHA 2,12°, TeMIeparypa KUIeHUsl pacTBOpa MOBBICHIJIACH HA 0,665°C.
Onpenenure MOJIIPHYIO Maccy xjopodopma.

13.BoansIit pacTBOp, coaepskaruii 5,18 r pactBopeHHoro Bemiecta B 155,18 r pac-
TBOpa, KprcTammayercs mpu —1,39°C. Kprockomnmueckas koHcTanTa Bogs! 1,86, Ompese-
JIUTE MOJISIPHYIO MacCy PaCTBOPEHHOIO BEIIECTBA.

14.BoaHble pacTBOPHI 3JIEKTPOJIUTOB.

15.Teopust 3EKTPOAUTHUECKON TUCcOoIMauu AppeHuyca.

16. MexaHu3M 3JIEKTPOIUTHYECKON qucconuanuu. Monuzarusi.

17. CunibHBIE U CJIa0bIe JIEKTPOJIUTHI

18. Ctenenpb quccolMalyu, KOHCTaHTa JUCCOLHAIIU

19. 3akon paz6aBienust OcTBanbpaa

20. Tucconuanus KUCIIOT, OCHOBAaHUM, COJICH.

21. MHOTOCTYyIIeHUATasT TUCCOIHAITNS KUCIOT, OCHOBAaHUI

22. Vlonno-monexymnsipabie ypaBHeHus1. CocTaBleHUE YpaBHEHHM peakiuii ooMeHa
MEXy 3JIEKTPOJIMTaMU

23. Jluccouuanust Bosibl. BomopoaubIil moka3aTenb Cpeibl.

24. Onpeenure CTENEHb AUCCOLMAIIMKA U KOHIIEHTPAIMI0 HOHOB Bojopoaa B 0,01 M
pacTBOpe a30TUCTOM KUCHOTHI, ecnu Ky=4,6- 10,

25. Omnpeenure CTENEHb JUCCOMMAIIMY U KOHIICHTPAIIUIO HOHOB Bogopoaa B 0,1 M
pactBope xsopHoBaTucTOM Kucaotsl HCIO, ecmu Ki= 5,0- 10

26. ITpu xakol KOHIIEHTPAIIUU PAcTBOpa CTENEHb JUCCOIMAIINH a30THCTON KHCIIOTHI
Oynet paBHa 20%, eciii KOHCTaHTa MOHU3AIMU paBHa 5,1- 10™? Beruuciure KOHLICHTPALUIO
HMOHOB BOJIOPO/Ia B 3TOM PacTBOpE.

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

28. Omnpenenure CTENEHb JUCCOIMAIIMY U KOHIICHTPAIIUIO HOHOB BoZiopoga B 1 M
pactBope xsopucroit kucinorel HCIO,, ecmu Kp= 1,1 1072,

29. Omnpenenure CTENEHb JUCCOMMAIIMK U KOHIICHTPAITUIO HOHOB Bogopoaa B 0,1 H
pactBope cuHuIbHOM kuciotel HCN, ecmm Kj=7,2- 1010,

30.CymHocTh TUApOIN3a.

31.I'uaponu3 comnum, 00pa30BaHHOM CHIIHOM KHCIIOTOM C CIa0bIM OCHOBAaHHUEM

32.I'mnaponus conm, 00pa30BaHHOM C1a00M KUCIOTOM C CHIIBHBIM OCHOBAaHHEM

33.I'uaponmns conu, 00pa3oBaHHOM C1a00N KUCIIOTOM C C1a0bIM OCHOBAaHHEM

34.CteneHpb ruaposinsa

35.Kakue u3 coneii Al,(SO,)3, K,S, Pb(NO3),, KCI moasepratorcs ruapoaunsy? Co-
CTaBbTE MOHHO-MOJICKYJISIPHBIE U MOJICKYJISIPHBIC YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIIUX
cousieil. Kakoe 3nauenue pH (> 7<) UM€IOT pacTBOPHI 3TUX COJEH?

36.Kakue hakTopsl BIUAIOT Ha CTETICHh TUAPOIN3a CONMA. B Kakux ciayyasx mnpu ruj-
poJi3e 00pa3yroTCs KUCIbIE ( THAPO-) U OCHOBHBIE ( THAPOKCO-) con? CocTaBbTe HOHHO-
MOJIEKYJISIPHBIE U MOJICKYJISIPHBIC YPABHEHUS THAPOJIN3a COOTBETCTBYIOIINX COJIEH.



37.Kak 3aBUCHT cTeneHb rupoiun3a oT temneparypbl? Ilouemy? B kakyto cTopoHy
cMectuTcsi paBHoBecue ruiposmsa conr NaCN, eciu k pacTBopy npubOaBUTh: a) 1IETI04b; 0)
KHUCIIOTY; B) XJIOpUA aMMOHUS? OTBET MOATBEPAUTE HOHHO-MOJIEKYJIIPHBIMU U MOJIEKYJISIP-
HBIMH YPaBHEHUSIMH.

38.Kakoe cTpoeHNe NMEET TBOWHOMN AIICKTPUUECKHUN CTPOit?

39.UeM 0OBSICHSIETCS yCTOMIMBOCTD KOJUTOMIHBIX CUCTEM?

40.KakoBo cTpoeHUE MUTIEIUIBI?

41 Kakue MeToay CyIIEeCTBYIOT JIJIsl TOJIyYEHHS KOJUTOMI0B?

42.B yeM CyIIHOCTb MOJIYYEHUS 30JI€ METOJJOM MeNTU3aIuu ?

43.Yto Takoe koaryisanus. Kakue (hakTopsl BHI3BIBAIOT KOATYJISIUIO?

Pa3znen 2

1. ®opMbI HAXOKACHHUSI METAIJIOB B MPUPOJIC

2. [Tonyuenne MeTauIoB U3 Py

3. MeToasl BOCCTaHOBJICHHUSI METAJIOB

4. TlomydeHne YUCTHIX METAJIOB

5. 1.XuMuyeckue cBOMCTBA METAJIJIOB.

6. BzaumojelicTBre METaJIOB C CEPHOMU U COJITHOU KHCIIOTaMHU.

7. B3aumojeicTBre METaJUIOB ¢ a30THOM KUCIOTOM.

8. [TaccuBarus MeTasUIoB.

9. JleiicTBHE IIEI0YCH HA MCTAJLIHL.

10.KucnopoaHbie COETUHEHNUS METAJIIIOB

11.AmdoTepHbIE COETMHEHNS METAJIIIOB

12.T'uapokcuibl METAIIOB

13./IoHOpHO-aKIIENITOPHAs CBSI3b B KOMILJIEKCHBIX COCTMHEHUSX

14. Teopust KOMILIEKCHBIX coelMHEeHU BepHepa

15.KommnexkcoobpazoBaresb

16.Buasl muranmgos

17.Ctpoenue u 3apsj KOMIJIEKCHOTO HOHA

18.KomruiekcHbIC KATHOHBI 1 @aHUOHBI

19.VYcroitunBOCTh KOMIUIEKCHBIX COSMHEHUN

Paznen 3

1. DeKTpoXUMHYECKHE MPOLIECChl Ha rpaHulle pasaena das.

2. JIBOMHOM 2JIEKTPUUYECKUMA CITOM.

3. Bo3HukHOBEHHME MMOTEHITMAA HA TPAaHMIIC pasaena ¢as: MeTalll/ pacTBOP JICKTPO-
JUTA. DIEKTPOJAHBIN OTEHIINAI.

4. I'anbBaHnYecKui aemMeHT. [IpuHiun paboThl. DIEKTPOABHIKYIIAS CHUJIA DJIEMEHTA.

5. CTtaHIapTHBIN BOJOPOIHBIN AJNEKTPOI.

6. CranmapTHbIC MOTEHITMABI METAJUTHUYECKUX JIEKTPOJIOB.

7. 3aBUCUMOCTD AJIEKTPOHBIX TOTCHIIMAIOB OT KOHIIEHTPAIIMA UOHOB B PACTBOPE.
VYpasuenue HepHcra.

8. KoHIeHTpalMOHHBIC TaTbBAHUYECKHAE FJICMEHTHI,



9. MapraniueBslii 3JI€KTPOI B pacTBOpe €ro coyim uMmeeT noreHiman - 1,23 B. Bol
YHCIIUTE KOHICHTPALHIO HOHOB MN®* (B MOIB/1).

10ITorenuman cepebpsinoro snekrpona B pactBope AQGNO; cocraBun 90% ot
3HAYEHUS €r0 CTAHIAPTHOTO AEKTPOAHOrO MOTeHIHana. YeMy paBHa KOHIIEHTpAIUs MOHOB
Ag® (B MomB/M)?

11.ITpu kako¥ KOHIIEHTpAIMA HOHOB ZN (B MOJIB/JT) TTOTEHIUA IIMHKOBOTO 3JIeKTpona Oy-
net Ha 0,01 B MeHbI1e ero cTaH1apTHOTO 3JIEKTPOTHOTO MOTEHIIMaa?

12.CymHOCTb AIEKTPOIU3a

13.91eKTponu3 paciiaBoB U paCTBOPOB COJIEH

14 . BTopuyHbI€ MPOIIECCHI MIPHU IIIEKTPOIIU3E

15.TTocnenoBaTeNbHOCTD Pa3psAIKU HOHOB MPU SJIEKTPOJIU3E

16.2nekTponu3 ¢ paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM

17.3akonb1 @apajnes. Berxon no Toky.

18.9mexTponu3 pacTBopa HHUTpara cepebpa TPOBOAWIM TpH cuiie Toka 1,5 A B
TedeHne 3 4. CocTaBbTe OJIIEKTPOHHBIE YpPAaBHEHHUS TPOIECCOB, MPOUCXOASAIIUX Ha
anektponax. Kakas macca cepeOpa BbLaenmiIach Ha KaTole M KakoB o0ObeM rasza (H.Y.)
BBIJICJIUBLIETOCS HAa aHOJE?

19. Tlpu snexrponuse pactBopa 6pomuaa meau (1) (yroabHbie 3M€KTPOABI) Ha OAHOM
13 37eKTpoaoB Bbaenuiaock 0,635 r meau. CkoJIbko TpaMMOB OpoMa BBIIETUIIOCH Ha IPYTOM
ANIEKTPOZE, €ciu BbIXOJ 10 TOKy Opoma 90%? CocTtaBbTe YypaBHEHHS peakLUid,
MPOTEKAIOIINX Ha JICKTPOIaX.

20. DnexTposm3 pactBopa Nal mpoBoawm rpu crte Toka 5 A B Tedenwe 1,5 u CocraBbTe
ANIEKTPOHHBIE YPABHEHHUS ITPOLIECCOB, IPOUCXOIAIIMX HA YTOJIBHBIX JIEKTPOax, U BEIUYUCIUTE
Maccy BEILECTB, BbIACIMBIIMXCS HA KaTOJIE U aHoJe?

21. Koppo3susi MeTaioB.

22. Knaccuduxarmsi KOppO3HOHHBIX TPOIECCOB.

23. Xumuueckas Kopposus (Ta3oBasi KOppo3usi, KOppo3us B HEdEKTpoiauTax). Kune-
THKa XUMHYECKOU Koppo3un. KoagpuuumeHT crniomHocTH.

24. DNeKTpOXUMUYECKask KOPPO3Us; €€ BUIBI U CYIIHOCTh. Koppo3us ¢ BogopogHoON U
KUCJIOPOJHOM JAENOISPU3ALIUEH.

25. Knaccudukanus METO0B 3alllMThl METAJIJIOB M CIJIAaBOB OT KOPPO3UH.

26. MeTanmnyeckue 3alUTHbIE TTOKPBITUS (KaTOJHBIC U aHOIHbIE).

27. CrniocoObl HAHECEHUS METAJTMICCKHUX ITOKPHITHM.

28. HemeTtamuueckue 3aniuTHbie TOKPHITHS. OKcuaupoBanue (BOPOHEHUE, aHOUPO-
BaHue). PocaTupoBaHue.

29. DNEKTPOXUMHUYECKUE METObI 3aIUThI (IPOTEKTOPHAS 3allIUTa, KATOAHAS 3aIUTa).

30. M3meHeHne cBOWCTB KOPPO3UOHHOM Cpeibl: MHTUOUTOPBI KOPPO3UH, UX KIacCH-
(dbuKams ¥ MEXaHU3M JICHCTBHUS.

31. Kak mpoucxoaut arMmocgepHasi Koppo3us JIy>KEHOTO U OLIMHKOBAHHOTO jKeJie3a Ipu
HapylleHun MOoKpbITUsA? CocCTaBbTe€ AJIEKTPOHHBIE YPABHEHUS AHOJHOTO M KaTOIHOTO
nporeccoB. KakoB coctaB mpoaykToB?



32. B pacTBOp 31E€KTPOJIUTA, COAEPKAILETO PACTBOPEHHBINA KMCIOPOJI, OMYCTHIIH JKe-
JIE3HYIO IJTACTUHKY U JKEJIe3HYIO MIIACTUHKY, YAaCTUYHO MOKPBITYIO MeIbl0. B KakoMm ciyuae
MpolIecC KOPPO3UH Kele3a MPOoXoauT HHTeHCuBHee? CocTaBbTe 2JIEKTPOHHBIE YPABHEHUS
aHOJIHOTO U KaTOJHOTO MPOIECCOB

ATTecTanus pasieiioB
Tecr 1.

1. PacTBOpamu Ha3bpIBarOTCA:

a) TEPMOJIMHAMUYECKH YCTOMYMBbBIE TOMOTE€HHBIE CUCTEMbI, COCTOAIINE U3 IBYX U 00-
Jiee KOMIIOHEHTOB;

0) TepMOJIMHAMHYECKH HEYCTOMYUBBIE TOMOTEHHbBIE CUCTEMBI, COCTOSIIIINE U3 OJHOIO
KOMITOHEHTA;

B) TEPMOJAMHAMUYECKH YCTOMYUBBIC T€TEPOTrE€HHBIE CUCTEMBI, COCTOSIIINE U3 OJTHOTO
KOMIIOHEHTA;

I') TEPMOAMHAMUYECKU HEYCTOMUYMBBIE TE€TEPOrE€HHBIE CUCTEMBI, COCTOSIIIUE U3 JIBYX U
0oJ1e€ KOMITIOHEHTOB.

2. PacTBOpUMOCTB — 3TO:

a) KOJIMYECTBO MOJIEH BEIIECTBA, CIOCOOHOE PaCTBOPUTHCS B 1 J1. pacTBOpa;

0) Macca BemiectBa (T), criocoOHas pactBoputhes B 100r (nmu 1000 1) pacTBOpUTEIS;

B) XUMHUUYECKOE KOJIMYECTBO BEIIECTBA, CIOCOOHOE PAaCTBOPUTHLCA B 1 KT pacTBOpA;

') KOJIMYECTBO MJI BEIIECTBA, CIOCOOHOE PaCTBOPUTHCA B 1 MoJie pacTBopa.

3. IIpu pacTBOpeHHH TBEPABIX BEIIECTB B BOJE TEILIOTA:

a) BCer/ia MOTJIoIaeTCs;

0) Bcer/ia BeIICIISICTCS

B) MOXET MOTJIONATHCS W BbIJIEISATHCS;

T') HE BBIJCIISIETCS M HE TIOTJIONIAETCS.

4. B npotiecce pacTBOPEHUS pa3InyarOT CTAAUU:

a) pU3NYECKYI0 U XUMUYECKYIO;

0) pusmyeckyro u MEXaHMYECKYIO;

B) XUMUYECKYIO U TEPMOJUHAMUYECKYIO;

') XUMUYECKYIO U MOJIEKYJISIPHYIO.

5. Ha xuMu4eckol ctaguu paCTBOPEHHUS MMPOUCXOIUT:

a) pa3pylleHNe KPUCTAIUTMUECKON PEIIETKH paCTBOPSEMOTO BEIIIECTBA,;

0) pacrpeeneHre YacTUIl paCTBOPSEMOro BEIIECTBa BO BCEM 00beMe PacTBOPa;

B) 00pa3oBaHKE T'UJIPaTOB;

r) oOpa3oBaHHUE COJIbBATOB.

6. Ha ¢husmueckoil cranuu pacTBOPEHUS MPOUCXOUT:

a) pa3pyllIeHHE KPUCTATUIMYECKON PEUIETKH PACTBOPSIEMOro BEIIECTBA;

0) pacnpeiesieHUue YacTUIl PAaCTBOPSIEMOTO BEIIECTBA BO BCEM 00BEME PACTBOPA;

B) 00pa3oBaHNE TUPATOB;

r) oOpa3oBaHUE COJIBBATOB.



7. Tennoty, BeIIEASEMYIO WU MOTJIOMAEMYIO ITPU pacTBOPEHUU |1 MOJISl BELIECTBA,
Ha3bIBAIOT €r0:

a) pacTBOPUMOCTHIO;

0) TEIIOTOM PacTBOPECHUS;

B) TEILIOTOU pacTBOPA;

') TEMIIEPATYPHBIM KO3(PPHUIIHEHTOM.

8. PacTBOp, B KOTOPOM COJEP>KUTCS MAaKCUMAIbHO BO3MOKHOE B JTAHHBIX YCIOBHSIX
KOJIMYECTBO PACTBOPEHHOIO BEIIECTBA, HA3bIBACTCS:

a) KOHIICHTPUPOBAHHBIM;

0) MepechIEHHBIM;

B) HACBIIICHHBIM;

T') HEHACHIIIICHHBIM.

9. MaccoBas 1011 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIIEHUE:

a) Macchl paCTBOPEHHOTO BEIIECTBA K MACCE PACTBOPUTEIIS;

0) Macchl paCTBOPHUTENS K MAaCCEe PACTBOPEHHOTO BEIIECTBA;

B) Macchl pacTBOpPa K Macce pacTBOPEHHOTO BEILIECTBA ;

I') Macchl paCTBOPEHHOI'O BEIECTBA K Macce pacTBopa.

10. 13 KOHIIEHTPUPOBAHHOT'O PACTBOPA MOYKHO IMOJIYYUTh pa30aBICHHbIN:

a) ynansis paCTBOPUTEIb;

0) 100aBIIsAsl paCTBOPUTEID;

B) yJlaJsisi paCTBOPEHHOE BEILECTBO;

) 100aBIsisl PACTBOPEHHOE BEIIECTBO.

11. MaccoBas 107151, BRIpa)K€HHas B MPOIICHTaX, TOKA3bIBAECT:

a) maccy Bemectsa B 100 My pactBopa;

0) maccy BemiectBa B 100 T pacTBOpa;

B) Maccy BemiecTBa B 1000 r pacTBOpa;

r) Maccy BeuiectBa B 1000 r pacTBopuTens.

12. MaccoBast 1011 BBIpa)kaeTcs B:

a) r/1;

0) MOJIB/IT;

B) JIOJISIX €TUHUIIHI ;

T') IPOIICHTAX.

13. MonsipHasi KOHLIEHTpAIUs BEIIECTBA — 3TO OTHOLIEHUE:

a) KOJIMYECTBA PACTBOPEHHOI'O BEILIECTBA K 00BEMY PACTBOPUTEIIS;

0) KoJMYecTBa paCTBOPEHHOTO BEUIECTBA K 00bEMY PacTBOPA;

B) KOJIMYECTBA PACTBOPEHHOTO BEIIIECTBA K MacCce PaCTBOPUTEIIS;

I') Macchl BEUIECTBa K 00bEMY pacTBOPA.

14. KonnmuraTiBHBIMU CBOMCTBAMU PACTBOPOB SIBJISIFOTCSI:

a) OCMOTHYECKOE JIaBJICHUE;

0) NOHM)KEHUE TeMIIepaTypbl 3aMep3aHusl paCTBOPOB;

B) TIOBBIIICHNE TEMIIEPATyphl 3aMEepP3aHUS PACTBOPOB;



I') IOBBIIICHUE TEMIIEPATyPhl KUTIEHUS PACTBOPOB.

15. Ocmocom HazbIBaeTcs:

a) MPOIIECC MPOHUKHOBEHMS MOJIEKYJI paCTBOPEHHOT'0 BEIIECTBA Yepe3 MOTYPOHUIIA-
eMyr0 MeMOpaHy 13 pacTBOpa ¢ 0oJiblllel KOHIIEHTpAI[MEH B paCTBOP C MEHBIIIEH KOHIIEH-
Tpalueu;

0) mpenMyIIeCTBEHHO OJHOCTOPOHHSISI CAaMOIIPOU3BOIbHAs MU Py3ust MOTEKYI pac-
TBOPUTEJIS YE€pE3 MOIYIPOHUIIAEMYIO MEMOpPaHy U3 PacTBOpPa C MEHbIIEH KOHLIEHTpAIUE B
pacTBOp ¢ OOJIbIIEH KOHIIEHTpAIUEH;

B) IIPOLIECC PABHOMEPHOIO pacipeiesIeHUs] MOJIEKYJT PACTBOPEHHOT'O BEIECTBA 110
BCEMY 00BEMY pacTBOpa;

I') IPEUMYIIECTBEHHO OJHOCTOPOHHSSI CaMOINIPOU3BOJIbHAs AU y3ust MOJIEKY pac-
TBOPUTEJIS Yepe3 MOTYIIPOHULIAEMYI0 MeMOpaHy U3 pacTBopa ¢ OOJIbIIe KOHIIEHTpAIHel B
pacTBOpP C MEHbIIEH KOHICHTPAIUEH.

16. 3akon Baut-I'odda:

a) P=C * R *T;

0) P=C *F * T;

B) P=R * F * T;

r) P=n * R * T.

17. 3aBHCUMOCTB JaBJIEHUS HACBHIIIEHHOTO TIapa PACTBOPUTEINS HAJ PACTBOPOM OT
MOJIBHOM JIOJI PACTBOPEHHOI'O BEILIECTBA HA3bIBACTCS:

a) 3aKoH Payus;

0) 3akoH Baut-I'odda;

B) 3aKOH HepHcra;

r) 3aKoH Dapaes.

18. UTo U3 nepeuncaeHHoro SBIsSeTCs CIEACTBUEM U3 3aKOHa Payus:

a) pacTBOPBI KUIIAT MpU 00JIee BHICOKON TEMIIEPATYpe, YEM YUCTBIA PACTBOPUTEIID;

0) pacTBOpBI KUIIAT MpHU O0JIee HU3KOW TeMIIepaType, YeM YUCThIM pacTBOPUTEND;

B) PacTBOPBI 3aMEP3at0T IpU 00JIee BEICOKOW TeEMIIEpaType, YeEM YHUCThIN PACTBOPUTEND;

I') pacCTBOPHI 3aMep3at0T MpH 00Jiee HU3KOM TeMIEPATYPE, YEM YUCThIM PACTBOPUTEIID.

19. B dpopmyne Aty = E - m cumBon «E» — ato0:

a) SHEPIHsl aKTUBAIINH ;

0) 20y ITMOCKOTIMYECKasi KOHCTAHTA,

B) KPHOCKOIMYECKAs] KOHCTAHTA,

I') TEIJI0Ta KUTICHUS.

20. D0Yy/UTMOCKOMUYECKHUI METOI — 9TO METO/1 MCCIIeIOBAaHUS, OCHOBAHHBIN Ha!

a) U3MEPECHUU JaBJICHUS,

0) U3MEpEeHNH SIEKTPOIPOBOIHOCTH;

B) U3MEPEHUHU TEMIEPATYPhI KUTICHUS;

') U3MEPEHUH TeMIIEpaTypbl 3aMEP3aHMUSL.

Tecr 2.
1. Camblii pacipoCTpaHEHHbI METAJT B 3eMHOM KOpe.



1. Fe
2. Ti
3. Al
4. Ca
2. Kakoli u3 MeTaioB crnocoOeH BBITECHSATh BOJIOPO U3 BOJBI TPH KOMHATHOM TEM-
nepatype?
1. Cu
2. Fe
3. Na
4. Ag
3. Kakoii U3 MeTaI0B aKTUBHEE BCETO PEArUPYET C KUCIOPOAOM IIPU KOMHATHOM
temmneparype?
1. Fe
2. Hg
3. Ag
4. Cu
4.C KOHIIEHTPUPOBAHHOM a30THOM KMCJIOTOM HE Oy/IeT B3aMMOJICHCTBOBATD.
1.Cu
. Fe
. Cr
.Zn
. C coJisiHOM KUCTOTOM HEe OyJIeT B3auMOIeHCTBOBATb.
. Cu
. Fe
Al
.Zn
. C KOHLIEHTPUPOBAHHOU CEpHOM KUCIOTON HE OyAEeT B3aUMOICHCTBOBATb.
Cu
Fe
Mg
Zn
. C pacTtBOpoM eKoro HaTpa He OyJeT B3auMOIeHCTBOBATb.
Ga
.Zn
Fe
Al
8. B ctakan ¢ 60 r 10 % pactBopa HCI Haceimanu 8 T jkee3HbIX OMUIIOK U OCTABHUIIN

B ONPEPENNAONRPOODONEREONWN

CTOATH Ha Bo3ayxe. Ha cienyromuii 7eHb 0OHApyKUJIH, YTO B CTaKaHe 00pa30BaIoCh BEIlle-

CTBO COCTaBa.
1. FeCl2
2. Fe(OH)CI



. Fe(OH)CI2

. Fe(OH)2C

. Ileproauueckoii TabauIlEe 2JIEMEHTOB METAJITIAMMU SIBJISIFOTCS BCE 3JIEMEHTHI
. ocHOBHBIX noarpyni I u IV rpynn

. ocHOBHBIX noarpynn VII u VIII rpynn

. OCHOBHBIX noarpynn IV u V rpynn

A WODNPEFE O DWW

. TOOOYHBIX MOATPYIIII

10. Meramibl B CBOOOJHOM COCTOSIHUM B XOJI€ XUMUYECKUX PEAKLUI MPOSBISIOT

1. TOJIBKO OKUCIUTENbHBIE CBOMCTBA

2. TOJIbKO BOCCTAaHOBUTEIIbHBIE CBOMCTBA

3. 1 OKHUCIIUTENbHBIE CBOWCTBA, U BOCCTAHOBUTEJIbHBIE CBOMCTBA

4. He MPOSIBISAIOT TAKMX CBOMCTB

11. Kakue u3 ykazaHHBIX HUKE METaJNIOB OyAyT B3aUMOICHCTBOBATH C BOJIOM MPHU
KOMHATHOM TeMIepaType:

1) Fe, Co, Ni;

2) Bce MeTaljIbl, CTOSILINE B PSAAY HAIPSDKEHUH 10 BOJOPOA;

3)Cu, Ag, Au;

4)Ba, Sr, Ca;

5)Be, Al, Mn?

12. Kakue mpoyKTel 00pa3yroTcst Ipu JEHCTBUH BOJBI HA MaTrHUM:

)MgO,H;

2)MgH,,05;

3)Mg(CH);;

4) Mg(OH),, Ha;

5)MgO,,H,?

13. Kakoe coeanHeHne alfoMUHUsL 00pa3yeTcs Mpu B3aUMOJEHCTBUH €T0 C PACTBOPOM
TUAPOKCUIA KAJIHS:

1)A1,0s;

2)A1(OH)s;

3)K[AL(OH)4];

4) HeT oTBeTA;

5)A1H;?

14. Kakue npoAyKThl MOIY4arOTCs MPU B3aUMOICUCTBUM OEpUILTUS C PACTBOPOM TH/I-
POKCHIA KaJIHS:

1) Be(OH),, K;

2) K;Be0,, H,0;

3) Kz[Be(OH)4];

5) Ky[Be(OH),], Hy?

Tecr 3



1.Ha ocHoBe XxuM#3Ma Mpo1eccoB, MPOTEKAIOUIUX B raJlbBAHUYECKHUX AJIEMEHTAaX,
ONpeeInTe, B KAKOM CITy4ae HUKEIb SBIISIETCS BOCCTAHOBUTEIIEM:

1. Zn/ZnSO4INiSO4/Ni 2. Ni/NiSO,//CuSO,/Cu 3. Ni/NiSO4//MgSO,/Mg

2. Yemy paBeH 3JIEKTPOAHBINA MOTEHIMAT CBUHIA, onyiieHHoro B B 0,01 M pacTtBope
HUTpaTa CBUHIIA.

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

3. Ykaxkurte, B KAKOM M3 CJIEAYIOIIUX IaJbBAaHUYECKUX AJIEMEHTOB KaTOAHBIN MTPOLIECC
BBIpa3uTCs ypaBHerueMm Ph?*+2e=Ph’°

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

3. Pb/Pb?*IIAg*IAg 4. Pb/Pb**//Hg* IHg

4. Yemy paBna 2.J].C. raibBaHUYECKOTO JIEMEHTa COCTOSIIEM U3 HUKEJIEBOTO JJICK-
TpoJa, MOTPy>KEHHOTOo B 1* 10°M PacTBOp XJIOPUAA HUKEIA U XPOMOBOTO 3JIEKTPOa, I10-
rpy>KeHHOTO B 1* 10°M pacTBOp XJIOpUAA XpoMma.

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

5. Ilpu snekTponuse pacTBopa, Kakoi CoJM y Karoja OyaeT pa3psikarbest Boja?

1.Hutpar unnka. 2.Hutpat cepebpa

3.Hutpar menu. 4. Xnopua Marsus.

6. [Ipu padunupoBanuu meau Tok cuiioit SOA Beienser 3a 10 yacoB 550r menu.
Brruncnurte BBIXOJ IO TOKY.

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

3.184,3%. 4.20.51%

7. CKOJBKO KYJIOHOB 3JIEKTPUYECTBA OBLIO MPOMYIIEHO YEPE3 AMEKTPOIU3EP, €CIH Ha
KaTojie ipu 3ToM BeIenuiIoch 10,81 cepedbpa?

1. 9550 K. 2.96500 Kn.  3.4800 Kn.  4.965 Kn.

8. Uepes crneayromue pacTBOPhI MPOITYCKAIU B TEUEHHE HEKOTOPOTO BPEMEHH MOCTO-
STHHBIM TOK. Y KQKUTE, B KAKOM cliydae y karoaa pH>7.

1.Monun kanus. 2. Xnopun meau. 3. Hutpat cepebpa. 4. Hurtpar pryTH.

9. Kakoif MeTas1 MOXKHO AJEKTPOIUTHIECKH O0CAIUTh TOJIBKO U3 paciijiaBa ero Coiu?

1. Huxkens. 2. Cepebpo. 3. Kanuii. 4. Menp

10.B gem cymHOCTh XMMHYECKOH KOppo3uu MeTauioB?l. B kakom W3 yka3zaHHBIX
ITPOLIECCOB MPOUCXOIUT XMMHUECKast KOPPO3Hs MarHus?

1. Mg + H,SO,= MgSO, + H, 2. Mg +CuSQO4= MgSO, +Cu

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

11. Kako# u3 yka3zaHHBIX METOJIOB 3aIlIUThl HA3bIBACTCS MPOTEKTOPHON 3aITUTON?

1. OxcunupoBaHue. 2. Tepmuueckast oOpaboTKa cTaau

3. [IpucoenrHenye K CTAIbHOMY KOPITYCY LIMHKOBOM TJIaCTUHBI

4. O6paboTKa CTaJIid a30THON KUCITOTOH.

12. VxaxxuTe, KaKoe 13 MPUBEICHHBIX MOKPHITHH JKeJie3a SIBIISICTCS aHOTHBIM?

1.Fe—2Zn 2. Fe— Ag 3.Fe —Ni 4.Fe—Cu

13. Kakoii meTasu ciaeayeT B3sTh I MPOTEKTOPHOM 3alTUTHI kKejle3a OT KOPPO3Uu?



1. Mapranen. 2. CuHen. 3. Menb. 4. Hukenb

14. Kakoil XMMHYECKUI COCTaB BEILIECTBA 00pa3yeTcs NPy HAPYIICHUH MOKPHITUS Ha
BO3/1yX€E Ha MMOBEPXHOCTH JIY’KEHOI O JKele3a’?

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

IIpomesxkyTouHasi aTTecTanus - IK3aMeH
Bomnpocsl k 3xk3aMeHy

1. OcHOBHBIE MOHATHUS XUMUUYECKON TEPMOIUHAMUKN BHYTpEHHSSI SHEPTHS U YHTAIb-
nusi cucteMsl. TersoBbie 3QPEKTh XUMUYECKUX peakiui. TepMoXuMUYecKre ypaBHEHUSI.
3akonsl ['ecca. DHTaNBNM 00pa30BaHUS XUMUYECKUX COCTMHEHUM.

2. DHTPOIHUA U €€ UBMEHEHHE MPU XUMUYECKUX peakiusax. DHeprusi [ mb0ca u
HAIIPaBJICHHOCTh XUMUYECKUX PEAKIIUI. Y CIOBUS CAMOIIPOU3BOJIIBHOTO MTPOTEKAHUS XUMU-
YECKUX PEAKUU. Y CIOBUS XUMUYECKOTO PABHOBECHS.

3. MucnepcHbie cucteMsbl, ux kinaccudukarus PactBopel. Kitaccudukanus pacTBopos.
Cnoco0bI BeIpakeHUsI KOJIMYECTBEHHOTO cOCTaBa pacTBOpoB. PacTBopuMocTts. 3MeHeHue
SHTAJILIIUK U SHTPOIIUHU MPU PACTBOPEHUH.

4. Xumudeckasi Teopus pactBopoB. OO01ue cBoiicTBa pacTBOpoB. 3akoHbl Payis. Oc-
MOTHYECKOE JlaBlieHue, 3akoH BauTt-I'odda. Xumuueckoe paBHOBECHE B paCTBOPAX.

5. BosiHbIie pacTBOPHI 3JEKTPOIUTOB. Teopus ANEKTPOIUTHIECKON TUCCOIUALINU.
[Tponecc nucconmanuu. CuiibHbIC U cIa0bie MEeKTPOoauThl. CTENEeHh U KOHCTaHTA AUCCOIIH-
any. AKTUBHOCTb.

6. DIeKTpoIUTHIECKas AUCCOMAIHS BOIbI. BogopoaHbIil moka3arens cpeapl. Muan-
KaTOPBHI.

7. 'maponus cone.

8. ManopactBopumsbie coeuHenus. [IpousBeaenne pacTBOPUMOCTH.

9. Komnounueie pactBopbl. CTpoeHHE MHUIICIIB. METONbl MONMydeHUS! KOJUTOUIHBIX
pactBOpOB. Koarymnsius KoJUIOUIHBIX PacTBOPOB.

10. Obmas xapakTepUCTHKA XUMHYECKUX DJICMEHTOB M MIX

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

12. CiocoObI MoTy4eHHsI METaNIOB M HEMETAJIIOB

13. Xumuyeckue CBOMCTBA METAUIOB: B3aUMOJIEHCTBUE C BOJAOM, KUCIOTAMH IIEJIOYaMH.

14. s — MeTamIbl, UX XUMUYECKHE CBOMCTBA. CBOMCTBA COCTMHEHUS S — METAJIOB

15. p — MeTanbl, UX XUMUYECKHe cBoricTBa. CBOIMCTBA COENUHEHUS [P — METAJIJIOB

16. d- MeTamwbl, MX XUMHUECKHE cBoMCTBa. CBOMCTBA coeHEHNs 0 — METAIIOB

17. Hemertamel. O61ias xapakrtepuctuka. O030p CBOWCTB.

18. KommiiekcHbie coequnenus. Teopust Bepaepa. Knaccudukarus. Ctpoenue. uc-
couuanus. Y CTonuynBocTh. KOHCTaHTa HECTOMKOCTH.

19. DnexTpoxuMUYECKUe TPOIECChl Ha TpaHuIle pasaena (a3. Bo3HUKHOBEHHE TIO-
TEHIIMaJia Ha TPaHuIle pa3jaena (a3: MeTamt/ pacTBOp INEKTPOIUTA. DICKTPOIHBIN MTOTEHITU-
an. CTaHIapTHBINA BOJOPOIHBIN AJIEKTPOI.

20. CranmapTHbIe TTOTEHIIMAIBI METATUYECKUX AJIEKTPOIOB. 3aBUCUMOCTH JJIEKTPO/I-
HBIX IMIOTEHIIMAJIOB OT KOHIEHTPALlMU HOHOB B pacTBope. Y paBHenue Hepucera.



21. I'anbBanuueckuit s5eMent. [IpuHIMN paboThl. DAEKTPOABIIKYIIAS CUJIa DJIEMEH-
Ta. KOHIIEHTpallMOHHbIE TAIbBAHUYECKUE AIIEMEHTHI.

22. CyniHocCThb 3JEKTpOJIn3a. DNEKTPOIU3 paciuiaBoB U pacTBopoB. [locinegoBarens-
HOCTb 3JIEKTPOIHBIX MPOIECCOB. BTOpHUYHBIE MpOIIECCHI MTPH JeKTpoause. PactBopumebie u
HEpPacTBOPHUMBIE aHOJIBI.

23. 3akonsl Papanes. Beixon mo Toky. [lonspuzanus u nepeHanpsikeHre JIeKTPOI0B

24. Vicionp30BaHHUE MPOIIECCOB AIEKTPOIN3a B TEXHUKE (MTOJTyUYE€HHUE METAIJIOB, HaHe-
CEHUE TAJIbBAHUYECKUX MOKPBITHIA).

25. X¥MHUYEeCKHE CBOMCTBA METAILJIOB.

26. Kopposzus metaioB. Kinaccudukaius KOppo3UOHHBIX MPOILIECCOB. X UMHUUECKast
KOppo3us (razoBasi KOppo3usi, KOppo3us B HEINIEKTpoinTax). Kunernka XxumMmuyeckon Koppo-
sun. KoadduimenT crmonrHocTw.

27. DNEeKTpOXUMUYECKasi KOPPO3Us; €€ BUBI U CYyIIHOCTh. Koppo3us ¢ BogopogHou u
KUCJIOPOAHOM IENOJIAPUA3ALACH.

28. Knaccuduxarysi METOA0B 3alIUThl METAIIJIOB U CIUIABOB OT Koppo3uu. MeTamiu-
YECKHUE 3allUTHBIE TTOKPHITUS (KaTOAHBIC U AHO/IHBIE).

29. Hemeramnnueckue 3aliuTHbIE TOKpbITHS. OKcUIMpOBaHUE (BOPOHEHHUE, aHOUPO-
BaHUE).

30. DAEKTPOXUMHUIECKHE METO B 3AIIUTHI (IPOTEKTOPHAS 3aIlIiTa, KaTOIHAS 3aIUTa).

31. I3MeHeHne CBOMCTB KOPPO3UOHHOM CPEJIbl: HHTHOUTOPHI KOPPO3HUH.

OueHuBaHue CTYACHTA HA 3a4eTe M0 AUCUMILVINHE «O01Ieil 1 HeOPraHuYeCKo XMMUsD):

baJuibl
(utoroBoit OcBoenne
N N . TpeGoBanus K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OLICHKN)
100-85 [TpoaBuHyThI | OTBETHI Ha MOCTaBJIEHHBIE BONPOCH! MOJIHBIE, YETKUE U Pa3BEPHYTHIE.
YpPOBEHb Pemienust 3amad  JOTMYHBL, JIOKAa3aTelbHBI W JIEMOHCTPHPYIOT
AHAJTUTHYECKUE U TBOPUECKUE CTIOCOOHOCTH CTYACHTA.
84-70 Cpennnii JlaroTcst TOJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. IlokazaHo
YPOBEHb yYMEHUE BBIJENATh NPUUYUHHO-CIIEACTBEHHbIE CBs3u. [Ipu pemeHun
3ajad  JIOMYIIEHbl HE3HAYMTENIbHBIE OMIMOKH, WCIPaBICHHBIE C
MIOMOIIBIO «HABOJISAIINX» BOMPOCOB NMPEMOAABATEISL.
69-60 bazoBbiit OTBeThl Ha BOIPOCHI U pPEIICHUs MOCTaBJICHHBIX 3a/lad HEIOCTAaTOYHO
YPOBEHb nonHble. Jloruka M mocienoBaTeNbHOCTh B PELICHUM 33Jad HUMEIOT
HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyuusimii MmeHee 60 % OT MakCMMaJIbHOTO Oajiia 3a pasziei NUCIHUILTAHBI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CYUTACTCSl HEATTECTOBAHHBIM MO JAHHOMN TUCIUILIMHE.

Wtoropasi orieHKa MO 3K3aMEHY BBICTABJISICTCSl TyTeM MepeBoa HaOpaHHBIX OAJIJIOB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

Orenka no 5-6ayubHOM mIKane GO (IO e R e ST Ouenka ECTS
9K3aMEeH
S — «OMAUYHOY 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «y0081emBOPUMENLHON 65-69




60-64 E

2 — «Hey0081emeopUMENIbHOY Memnee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecliedyeHue y4eOHOH AU CIUIIIUHBI
OcHoBHas nuTeparypa

1. Axmeros, H. C. Obmas u Heoprannueckas xumus : yueOHuk s By3oB / H. C. Ax-
MeToB. — 12-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 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. — Canxkr-IlerepOypr : Jlanb, 2020. — 352 c¢. Pexxum gocrtyma:
https://e.lanbook.com/reader/book/131011/#1

JononHuTenbHas auTeparypa

3. Anekcanaposa, . A. Heopranuueckas xumusi. TeopeTndeckue OCHOBBI U J1abopa-
TOPHBIM MpakTUKyM : y4eOHuk / O. A. AnekcanapoBa. — 3-¢ u3fd., crep. — CaHKT-
[lerepOypr : Jlans, 2020. — 396 C. Pexum JOCTyTA:
https://e.lanbook.com/reader/book/130569/#1

4. .bnunos JI.H. COopHUK 3a/1a4u U yNpa)KHEHUH MO O0IIel XuMuu: ydebHOoe mocooue
/ JL.H. biunos, WU.JI. Ilepdunonra, T.B. Cokonopa. — Cankr-IlerepOypr: Jlanb, 2016. — 188 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/75504/#1

5. Kparkuii Kypc TeopeTHuecKoi HeoOpraHn4eckorn Xumuu : yueobnoe nocodue / E. T
I'onuapos, B. 10. Konapamun, A. M. Xosus, FO. I1. AdunorenoB. — Cankt-IletepOypr :
Jlanb, 2017. — 464 c¢. Pexxum noctyna: https://e.lanbook.com/reader/book/93591/#1

6. Tapxoe KIHO. OOmas u  Heopranumdeckas xumusa.  OKHUCIUTETHHO-

BOCCTAHOBUTEIbHBIC PCAKIIMM U XUMHUYECKOES paBHOBecre. COOPHUK 3a/JlaHM M BapUAHTOB:
yueOHnoe nocooue / K.FO. Tapxos. — Cankr-IlerepOypr: Jlans, 2019. — 80 c. Pexxum gocty-
ma: https://e.lanbook.com/reader/book/111891/#1

7. 'maponu3 conewt [Teker] : MeTon. yKa3. K BhIM. Jial. pad. mo kypey "Xumus" mms

CTyJ. T€XH. CHEl. W Hamp., o Kypcy "OO1as u HeopraHudyeckass XuMus'" i CTyZ. Hamp.
"Xumuueckas TexHonorusa" Bcex gopm. oOyu. / coct.: Hlepobuna H. A., Cunnnuna U. H. -
banakoso: BUTU HUAY MUDU, 2016. - 12 c.

8. KommekcHbie coenuaeHus [TeKcT] : MeToa. yKas. K BBIIL. J1a0. pad. mo Kypcy "Xu-
Mus" IS CTyA. TEXH. CIEeIl. U Hamp., o Kypcy "OOmas u HeopraHudeckass XuMus' 1Jis CTyI.
Harp. "Xumuueckas texHosorus" Bcex dopm o0yd. / coct. lllepouna H. A. - bamakoBo:
BUTHU HUAY MU®U, 2016. - 12 c.

9. CxopocTh XUMHUYECKHX peakiuil [TekcT] : MeToa. yka3. K BbINL J1ad. pad. o Kypcy
"Xumus" U1 CTyA. TEXH. CIel. W Hamp., no Kypcy "OOmas u HeopraHudeckas Xumus" ass
cTya. Hamp. "Xumuyeckas TexHojorus" Bcex gopm o0y4. / coct. Cunuinpbina M.H. TapanoBa
C.A.- banakoBo: BUTU HUAY MUDU, 2020. - 16 c.

10. Kopposust metamioB [TekcT] : MeTo. yka3. K BbIIL. J1ab. pad. Hamp., o Kypcy "O06-
11ast ¥ HeOpraHudyeckas Xumus" 1Sl CTyA. Hanp. "XuMuueckas TexHosorus" Bcex ¢popm ooyd. /
coct. Tapanopa C.A., Cuannbina M.H. - banmakoBo: BUTU HUSTY MU®U, Anpobarus

11. DnexTponu3 MetawioB [Tekcr] : MeTroa. ykas. K B jabd. pald. Hamp., O Kypcy


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

"OO61iast u HeopraHudeckas xumus" i CTyA. Hamp. "XuMUYecKas TeXHOJIOTHus'" Bcex ¢GopM
00yu. / coct. TapanoBa C.A., Cunuisina M.H. - banakoso: BUTU HUAY MU®U, 2020. - 16 c.

12. OxucauTeNbHO-BOCCTAHOBUTEIbHBIE peakiuu [ TeKCT] : MEeTOoJ. yKa3. K BbIIl. Jao.
pab. Hamp., o kKypcy "OOmas 1 Heopranudeckass Xumus" uid CTynA. Hamp. "XuMmMuyeckas
texHosorust" Bcex popm o0yd. / coct. Tapanosa C.A., Cuannpina M.H. - bamakoso: BUTU
HUAY MUDU, 2020. - 16 c.

13. TanpBaHnueckmii 2meMeHT [ TeKcT] : MeTOo. yKa3. K BhIM. J1a0d. pad. HAmp., 0 Kyp-
cy "OOmast u HeopraHuyeckass Xumus" g cTyA. Hamp. "XuMHuYecKas TEXHOJOrus'" Bcex
¢dbopm 00yu. / coct. Tumommaa H.M., Cununpina U.H. - banakoso.: BUTH, 2016. - 12 c.

14. DnexTponuTuyeckas AUccolManus peakuuu [TekcT] : MeTo. yKa3. K BbII. Jiao.
pab. Hamp., o kKypcy "OOmas U HeopraHuyeckass Xumus" Ui CTyA. Hamp. "XuMuueckas
texHosorust" Bcex popm o0yu. / coct. Tapanosa C.A., Cuaunpina M.H. - bamakoso: BUTU
HUAY MU®U, 2020. - 16 c.

15. Metamibl 1 ux cBoiictBa [TekcT] : MeToa. yka3. K BbII. jJa0. pad. Hamp., O Kypcy
"OOmwas 1 HeopraHuyeckass XuMuA' Ui cTyA. Hamp. "Xumudeckas TexHojiorus" Bcex (opm
00yu. / coct. TapanoBa C.A., Cunureiaa M.H. - bamakoso: BUTU HUAY MU®U, 2020. - 28 c.

16. Xumudeckuit 3kBUBajieHT [TeKcT] : METO. yKa3. K BBIIL. J1a0. pad. Harp., 1o Kypcy
"OO1as 1 HeopraHuyeckass Xumus' Juid cTya. Hamp. "Xumudeckas TexHojorus" Bcex dhopm
00yu. / coct. TapanoBa C.A., Cuaunpina M.H. - banakoso: BUTHU HUAY MU®U, 2020. - 16 c.

17. Onpenenenue atoMmHOM Macchl Metaimia[Tekcr] : meTon. ykas. K Bbim. s1a0. pao.
Harp., no Kypcy "OO1mas u HeopraHudeckas XumMus'" s CTyA. Harp. "XuMudeckas TEXHO-
norus" Bcex ¢popm o0yd. / coct. Tapanosa C.A., Cununbina M.H. - banakoso: BUTU HUAY
MU®DU,

18. OnpeneneHue TEIIOTHl pacTBOpeHus cosieir [Tekcr] : MeToa. ykas. K BbII. Jial.
pab. Hamp., o kKypcy "OOmas u HeopraHudeckas XuMmusa'" Jjis CTyA. Hamp. "XuMHUecKas
texHosorus" Bcex ¢opm o0yd. / cocT. Tapanosa C.A., Cununpina U.H. - banakoso: BUTU
HUAY MUDU, Anpobariust

19. O6mas u Heopranwdeckas xumusi [TekcT]| : MEeTOA. yka3. K BBIIN. KOHTp. paod.
Harp., no Kypcy "OO1mas u HeopraHudeckas Xumus'" sl CTyA. Harp. "XuMudecKkas TEXHO-
norus" Bcex ¢popm o0yu. / coct. Cununbina U.H. - banakoso: BUTU HUAY MUDU, Anpo-
Oarus

IIporpammHuoe odecnieyenue u UHTepHET-pecypcChl:

- Tpolecc peanusanuu  00pa3oBaTENBbHON  MpPOTrpaMMbl 1O JUCIHUIUIMHE
«AHanuTuyeckas XUMHUS M (PU3UKO-XMMHUYECKHE METOJbl aHallu3a» B COOTBETCTBUU C
tpedoBanusimu  GI'OC BO obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO
nporpammHoro ooecrnieuenust « Wordy, «Power Painty «Excely;

- TIEpEYCHb PECypcoB WH(OOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON cetn «HTepHEeT»
HEOOXOAMMBIX JJII OCBOCHUS AUCITUTUTHHBIL:

1. EnqnHoe okHO mocTyma kK oOpaszoBaTenbHBIM pecypcam (pasaen «MartemaTuka u
€CTECTBEHHOHAYYHOE 00pa3oBaHUEy, MO/pa3iel «AHATUTHYECKAsT XUMUS») [DIECKTPOHHBIN
pecypc] — Pexxum nocryma: http://window.edu.ru/



http://window.edu.ru/

MarepuajibHO-TeXHHYECKOe o0ecnedeHue y4eOHOoM JMCUMIINHBI
JIeKIMOHHBIE  3aHATUS  HPOBOMATCS B CIEHMAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHALCHHBIX MYJIbTUMEIUNUHBIM 000pyaoBaHueM. lIpakTuueckue 3aHATHS NPOBOASTCS B
ATUX JK€ AayJUTOPHSIX C T[IOCEIIeHHEM JabopaTopHii, OCHAIICHHBIX CTaHIAPTHBIMU
KOMILIEKTAMH OTEYECTBEHHBIX M 3apyOeKHBIX NPUOOPOB M YCTAaHOBOK. MyJbTUMEIUNUHBII
Kypc JeKIUH, BUACODUIBMbI, MAKETHI U TUIAKATHI.

Y4yeOHO-MeTOoAUYeCKHEe YKA3aHUS Il CTYIeHTOB

1. Vka3zanust 1u1st IpOCIyIIMBaHUS JIEKIUHI

[lepen HauamoM 3aHATHI BHUMATEIbHO O3HAKOMUTBCS C YYEOHBIM IUIAHOM MPOBEAE-
HUS JIEKIIMHA U CIIMCKOM PEKOMEH/I0BAaHHOU JIMTEPATYPHI.

[lepen mocemieHrneM O4YEepEIHON JIEKIMU OCBEKUTHh B MaMSTH OCHOBHBIE KOHLEMLINU
MIPOMJIEHHOTO paHee Marepuana. [lonroroBuTh npu HEOOXOIMMOCTH BOIIPOCHI MTPEnoiaBare-
mo. He Hago onacaThCsi, 4TO BOIPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nexunu oCHOBHOE BHUMAaHUE CIEIYET YACNIATh HE (POpMyliaM U MaTEMAaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaeMBbIX BOIIPOCOB, ONPEIEICHUSAM U TOCTAHOBKAM 33]1a4.

B nponecce u3yueHust J€KIMOHHOTO Kypca HEOOXOAMMO 110 BO3MOXKHOCTH 4acTO BO3-
BpalllaTbCs K OCHOBHBIM MOHATHUSAM M METOJaM PELIEHUs 3a/1au (31€Ch BO3MOKEH BbIOOpPOU-
HBIIl KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenaTenbHO KUCMONB30BATH KOHCIEKTHI JIEKIHI, B KOTOPBIX HCIOJIb3YETCS MPUHATASA
MpenoiaBaTesieM cucteMa 0003HAUYEHUN.

Jliis Gosiee moApoOHOro U3yUEHUs Kypca cliefyeT padoTaTh ¢ pEKOMEH0BAHHBIMU JIUTE-
paTypHBIMU UCTOYHUKAMH U BHOBB MOSIBIITIOLIMMUCS HCTOYHUKAMHU.

2. YKa3zaHus 1S y4acTHsl B IPAKTUUECKUX 3aHATUAX

Ilepen mocemieHreM ceMHHApa YSACHUTh TEMY 3aHITHS U CaMOCTOATENIBHO H3y4YUTh
CBSA3aHHBIE C HEW MOHATHUSA U METO/IbI PELLIEHUS 3a/1ay.

Ilepen pemienrem 3a1ady akTUBHO Y4acTBOBATh B OOCYKJIEHUH C MPENOAaBaTEIEM OC-
HOBHBIX MOHSITUM, CBA3aHHBIX C TEMOMW 3aHATHSI.

B mpouecce pemienus 3aad BECTU JUCKYCCHIO C MPENoJaBareyieM O MPaBUIbHOCTH
IIPUMEHEHUS METO/IOB UX PEILEHUS.

IIo BO3MOXHOCTH CaMOCTOSITEJIBHO JOBOJUTH PELICHHE MpeAJIaraéMbiX 3aaad 1o
OKOHYATEJIbHOTO UTOTa.

B KoH11e 3aHTHS IPU HEOOXOMMOCTH BBISICHUTH Y TIPENO/1aBaTelsl HESICHbIE BOIIPOCHL.

OcHOBHBIE pe3yJIbTaThl BHITOIHEHUS pa0OThl HEOOXOAMMO pacrevyararh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS JIA0OPATOPHBIX pabOT

Cobntonats TpeOOBaHUSI TEXHUKU O€30MACHOCTH, JJI YEro MpOCiyllaTh HEOOXOAM-
MbI€ pa3bsICHEHUS O IPABUJILHOCTH MOBEACHUS B TJaOOPATOPUU.

[lepen BbIMoHEHHEM J1AOOPATOPHON PabOTHI MPOBECTH CAMOCTOSITENILHO MOATOTOBKY
K paboTe U3y4ynuB OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHSI, 3HAHUE KOTOPHIX HEOOXOAUMO ISt
OCMBICJICHHOTO BBITIOJIHEHUS PaOOTHI.

B nporecce BbIMogHEHUsT pabOThI CIEAYET MOCTOSIHHO O0IAThCS C MpEenoaaBaTeieM,



HE JIOIyCKas 0 BO3MOXXHOCTH HETPABUIIbHBIX JIEUCTBUM.

OcHOBHBIE pe3yJIbTaThl IKCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TUCbMEHHOM BHJIE.

[Ipu cnaye 3ayera 1o pabore MOArOTOBUTH OTYET O MPOJEIAHHON paboTe, Ie AOJIXK-
HBI OBITh OTPaKEHbI OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI.

4.YkazaHus A7 BBIIOJTHEHUS CAMOCTOSITEIbHON paOOThI

[TomyuuTs y mpenogaBaTelis 3aaHUe U CIIHCOK PEeKOMEHIOBAHHOM nuTepatypsl. M3y-
YeHHE TEOPETUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSATEIHHO, HO
IpU 3aTPYJHEHUSX 00paIaThes K MpernogaBaTesio.

[ToAroTOBUTH MMCHMEHHBIN OTYET O MPOJIeTaHHOU padoTe.

[Ipu BbImoNHEHUH (GPOHTAIBHBIX 3aJaHU MO YCMOTPEHHUIO MpernojaBareis padora
MOJKET OBITh OlleHeHa 0€3 MMCbMEHHOI'0 OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOTIPO-
CBl, IPU YCIIOBUM aKTUBHOW CaMOCTOSITEIbHOM paOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

YueOHO-MeTOoAuYEeCKHe YKa3aHusl IS NpenoiaBaTeJiei

1.Vka3aHus i1 NpoBeACHUS JIEKIUI

Ha nepBoM 3aHATHM NO JaHHOW Yy4eOHOH AMCUUILIIMHE HEOOXOAMMO O3HAKOMMTH
CTYJCHTOB C MOPSIKOM €€ M3Y4YEHHUs, PACKPBITh MECTO U POJIb AUCLHUIUIUHBI B CUCTEME
HayK, €€ IPaKTHYeCKOe 3HaYEHHUE, JIOBECTH 10 CTYAEHTOB TpeOoBaHUs KadelIpsl, OTBe-
TUTH Ha BOIIPOCHI.

[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHATHSIM HEOOXOIMMO MPOAyMaTh IUIAH €ro
MIPOBEICHUS, COJIEP)KAaHUE BCTYNMUTEIHLHONW, OCHOBHOM M 3aKIIIOUYUTEIIBHOMN YacTH JICKIUH,
O3HAKOMHTHCSI C HOBUHKaMH Y4eOHON U METOINYECKOM TUTEPATyphl, TyOIHKAIUSIMU Tie-
PUOJMYECKON MeYaTH M0 TeME JIEKIIMOHHOTO 3aHATHsS. YTOUYHUTH IUJIaH MPOBEIACHUS Jia-
OOpaTOpPHOro 3aHATHUS IO TEME JIEKIIHH.

B Xone JeKIMOHHOTO 3aHATHS MPENoJaBaTeNb JIOJDKEH Ha3BaTh TeMY, y4eOHbIE
BOTIPOCHI, 03HAKOMHTDH CTYJICHTOB C MIEPEYHEM OCHOBHOU W JIOTIOJHUTEIHHOMN JINTEPATY-
pBI IO TeMe 3aHATUsA. PackpbiBas cojepkaHue yueOHBIX BOIIPOCOB, aKIIEHTUPOBATH BHU-
MaHHUE CTYJCHTOB Ha OCHOBHBIX KaTETOPUAX, SIBJCHHIX U MpoIleccax, OCOOCHHOCTIX UX
npoTeKaHus. PackpbIBaTh CYIIHOCTh M COACpXKAHHE PA3NUYHBIX TOUEK 3PEHHS W Hayd-
HBIX MOJIXOJIOB K OOBSICHEHUIO TE€X WJIN WHBIX BJIEHUH U nporieccoB. [IpuBoauTs npume-
PBI.

3anaBath MO XOAY M3JI0KEHMSI JEKIIMOHHOTO MaTepuajia BOIPOCHI U CaMOMYy Jia-
BaTh Ha HHUX OTBET. DTO CHOCOOCTBYET aKTHUBU3ALUU MBICIUTENILHON NEATEIbHOCTH
CTYZCHTOB, TIOBBIIIICHUIO UX BHUMAaHM U MHTEpeca K MaTepuaiy JEKIUH, ee CoaepKa-
Huto. [IpenogaBarens JOMHKEH PyKOBOJIUTH pabOTON CTYACHTOB MO KOHCIIEKTHPOBAHUIO
JICKIIMOHHOTO MaTepuasa, MoJ4epKuBaTh HEOOXOAMMOCTh OTPaXKEHHUS B KOHCIIEKTaX OC-
HOBHBIX ITOJIOKEHUH U3y4aeMOMN TEMBI.

B 3axmtounTenbHOM 9acTH JEKIMH HE0OX0AUMO C(HOPMYITUPOBATH OOIITNE BHIBO-

Ibl TI0O TEME, PACKpPHIBAIOIIUE COAEpPKAHHE BCEX BOIPOCOB, MOCTABICHHBIX B JICKIUU.
OO0bsiBUTE O TeMme J1abOopaTOpHOTO 3aHATHUS, TEME CAMOCTOSATEIHLHOW paloThI, AaTh
KpaTKHe PEKOMEH/IAIIMH 0 TIOJTOTOBKE CTYJEHTOB K 3aHATHSIM, TECTHPOBAHHIO, TIOJITO-



TOBKHU pedeparoB. OnpeneanTb MECTO U BpeMsi KOHCYJIbTAllMM CTYICHTaM.

2. Yka3zaHus U1l IPOBENECHUS IPAKTUUECKUX 3aHATHIH

YeTko 0003HAYUTH TEMY 3aHSITHSL.

OOcyauTh OCHOBHBIE MOHSATUS, CBSI3aHHBIE C TEMOW 3aHATHUS.

B mpouecce pemieHust 3a1a4 BECTU AUCKYCCHIO CO CTYJI€HTaMH O MPAaBUIBHOCTH MPHU-
MEHEHHS TEOPETHYECKUX 3HAHUM.

OtMeuath CTyJICHTOB, HanOOJIee aKTUBHO YYAaCTBYIOIIMX B PELICHUH 33a4 U AUCKYCCHSIX.

B koHIIe 3aHATHSA 337aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Juis IpOBEICHUS J1aOOPAaTOPHBIX 3aHATHII.

CobmonaTh TpeOOBaHUS TEXHUKU O€30MaCHOCTH U NMPOBOJUTH HEOOXOIUMBIE pa3bsic-
HEHUsI O IPaBUJILHOCTU MOBE/ICHUS B 1a00paTOpUH.

[lepen BbIMOJSHEHUWEM J1TA0OPATOPHOM PAadOTHI MPOBEPUTH CTENEHb FOTOBHOCTH CTY-
JICHTOB, HAaIIOMHUTh MU OOCYJUTh OCHOBHBIE TECOPETHUECKHUE MOJIOKEHHUS, 3HAHUE KOTOPBIX
HE00XOAMMO JUIsl OCMBICIIEHHOT'O BBIITOJHEHUS pa0oT.

B nponecce BbINOJHEHHUS pabOTHI CIEAYET MOCTOSHHO OOIATHCS CO CTYACHTaMU, He
JIOITYCKasi IO BO3MOKHOCTHY UX HETIPABUJIBHBIX JECHCTBHM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCHEPUMEHTOB OBLIM 3a(pUKCHUPOBAHBI
CTYJICHTaMH{ B INCBMEHHOM BHJIE.

[Ipu npueme 3auera no padboTe TpeOOBATH OTUYET O MPOJICIIAHHONW padoTe, I/ie JOJIKHBI
OBITH OTPA’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOIBI.

B 3akmounTenbHONM YacTH JIAOOpaTOPHOIO 3aHATHUS CIEAYET MOJBECTU €ro MTOTH.
OTtBeTHTH HA BOIPOCHI CTYIEHTOB. Ha3zBaTk TeMy 04epeTHOrO 3aHATHS.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSTEIbHONU pabOThl CTYJJEHTOB

[To ycmoTpenuio npenojaBaTens 3aJlaHue Ha CaMOCTOSITENIbHYIO paboTy MOKET ObITh
VHAUBUAYAIbHBIM WIN (PPOHTATBHBIM.

[Tpu ucnosnb30BaHUM MHAUBUAYAJIBHBIX 3aIaHUI TPEOOBATh OT CTYACHTA MHUCbMEHHBIN
OTYET O MPOJIECJIAHHOMN padoTe.

[Ipu npuMeHeHnn QPOHTAIBHBIX 3aJaHUI BECTH KOJUIEKTUBHBIE OOCYKJIEHHUS CO CTY-
JIEHTAaMU OCHOBHBIX TEOPETUUYECKUX MOTO0KEHUH.

C nenbio KOHTPOJISE KaYeCTBA BBINOJIHEHUSI CAMOCTOSITENIbHON paboThl TpeOOBATH MH-
AUBUAYaIbHbIE OTYETHI (JIOIMYCTUMO BMECTO MHUCHBMEHHOI'O OTYeTa MPUMEHSATHh WHIUBUAY-
aJIbHBIE KOHTPOJIBHBIE BOIPOCHI).

[Tocne Kaxaoro JIEKIIMOHHOTO U JIaOOPATOPHOTO 3aHATHUS CIENaTh COOTBETCTBY-
IOIYIO 3alKCh B JKypHajaxX ydeTa MOCEHa€MOCTH 3aHATUHA CTYJACHTaMU, BBISICHUTH Y
CTapoCT Y4eOHBIX TPyNI MPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATHsX. [IpoBOAMTH
IpyNIOBbIE U UHIUBHUAYaTbHbIE KOHCYJIBTALIMK CTYJCHTOB B XOJ€ UX MOATOTOBKU K Te-
KYIIEH ¥ MPOMEXYTOYHOM aTTeCTalUU 10 Y4eOHOM TUCITUTIIINHE.



[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeboBanusmu OC HUAY MUDU u
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