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Heab ocBOeHUsT TUCHUNIMHBI

[enp n3yyeHus: JUCUUIUIMHBI PA3BUTUE Y CTYACHTOB XMMUYECKOTO MBIILUICHUS, (POPMHU-
PYIOLIETOCS. Ha 3HAHUM BaKHEHIIIMX XMMHUYECKUX 3aKOHOB M MOHSTHIA, CBOMCTBAX 3JIEMEHTOB U
XUMUYECKUX COCMHEHUM, TOIy4YeHUEe COBPEMEHHBIX MPEICTABICHUIA O CTPOCHUU BEILECTBA U
XapaKTepe XUMUICCKOU CBSI3U MMPUMEHHUTETBHO K 33/1a9aM XUMUIECKOU TEXHOIOTHH.

B miane cTaHOBIIEHHSI HAy4YHOTO MHPOBO33PEHHUS CTYACHTOB IMpOrpaMMa IMpHU3BaHA
Croco0CcTBOBaTh (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 IPUMEHEHHUSI UX B TPOPECCUOHAIBHOMN JESTEIbHOCTH.

W3y4yenne MUCIUIUIMHBI TOJDKHO OCHOBBIBATHCS HA CIACAYIOMUX MPOQECCHOHATBHBIX
CTaHAapTax:

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

- 26.004 CnenuanucT o Mpou3BOACTBY BOJIOKHUCTBIX HAHOCTPYKTYPHUPOBAHBIX KOM-
MO3UIIMOHHBIX MAaTEPUATIOB.

Mecto yueOHoi qucuuiuinabl B crpykrype OOIL BO

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

B pamkax u3ydeHHS MUCIHILIAHBI (POPMHUPYIOTCS TPEICTABICHUS O TEHETHYCCKUX
CBS3SIX MEXIY OTICIBHBIMH KjacCaMH COCIWHCHWW, TaKhe TPYAOBbIe (YHKIHMH, Kak
CIIOCOOHOCTH MPOBEJCHUSI IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUNA M MCHBITAHUN IO 3a7[aHHON
METOJIMKEe, HaOJIOCHUN 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, MTOJTYUCHHBIC 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 BOJIOOYHCTKA.

[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. CoBepIilieHCTBOBaHHE TEXHOJIOTMH, MEXaHU3AIMSA U aBTOMATH3aIIds ITPOM3-
BOJICTBEHHBIX MTPOLIECCOB.



Komnerenuuu odyuaromierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIUIITHHBI
B mporecce ocBOCHHS TaHHOW MUCIUIUIMHEI y CTY/ACHTa (POPMHUPYIOTCS CIEIYIOIINe
KOMIICTCHIIUU:
— obmenpodeccuoHanbHBIE:

Kon HanmenoBanue
WuanKaTopsl JOCTUKEHHSI KOMITETEHIIUT
KOMIETEHINH KOMIETEHIINH
OIIK-1 Crniocoben u3yyars, ananu3upo- |3-OI1K-1 3naTh GpU3NKO-XMMUYECKHE CBOWCTB MaTe-
BaTh, UCIOJIb30BaTh MEXaHU3MBbI | pUAJIOB, OCHOBBIBASICh HA 3HAHUSX O CTPOCHUU Bellle-
XUMHUYECKHUX PEAKLMMA, IPOUC- | CTBA, IPUPOJE XUMUYECKON CBSA3H PA3IMUHbBIX KJIACCOB
XOJIAUINX B TEXHOJIOTMUECKUX | XMMHUYECKUX DJIEMEHTOB, COCIMHEHUH, BEIIECTB U Ma-
IpoLeccax U OKPY»KaloIlleM MU- | TEpUAJIOB
pe, OCHOBBIBasACh Ha 3HaHUAX 0 | Y-OIIK-1 YMmeTs ncnonbs3zoBaTe MeEXaHU3Mbl XUMHYE-
CTPOEHUHM BEILECTBA, IPUPOJE  |CKUX pEaKLUi, IPOMCXOAAIIMX B TEXHOJIOTHYECKUX
XUMHYECKOHN CBSI3M U CBOMCTBAX |Mpolieccax U OKPYKArOIIeM MUPE, Ul OIPEIeICHUS
pa3IMYHBIX KJIACCOB XUMHUYE- KAuECTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK
CKHX DJIEMEHTOB, COCIMHEHUH, |BEIIECTB U MaTEPUAJIOB
BEILECTB U MaTE€pPUAJIOB B-OIIK-1 Bnagers aHain30M METOJOB OIIPEIEICHUS
TpeOyeMbIX mapaMeTpOB U3MEPEHHS Ka4YeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOO ChIPbS U I10-
nydabpukaTos
OIIK-2 Crnioco6en ucnonb3oBath Mate- |3-OI1K-2 3HaTh MaremaTHyecKue METOb! hu3nde-
MaTH4eckue, puznueckue, Gu- |CKUX, XUMHUYECKHX SBJICHHUM, OCHOBHBIX 3aKOHOB (hu-
3UKO-XUMHUYECKUE, XUMHUYECKUE |3UKH U XUMHUHU U IPUMEHSATH UX B MPO(HECCHOHATEHON
METO/II JUISI PEIICHUs 3a1a4 JESITEIIbHOCTH
npodeccnonanbHoi nesrensHo- | Y-OIIK-2 Ymers pemars MaTemMaTuaeckue, Gpusnde-
CTH ckue, GU3NKO-XUMHUUYECKHE U XUMUYECKUE 3a7auu st
00paboTKH, aHAIHM3a U CUCTEMATU3AINH JTAHHBIX T€X-
HOJIOTUYECKOTO Tpoliecca
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, BCIOMOTaTEIbHBIX MATEPHATIOB U T'O-
TOBOM IIPOLYKIUU
OIIK-5 Cnoco0en ocymiecTBisaTh 3kc- | 3-OIK-5 3HaTh TEXHOIOrMYECKUH TIpoLECcC, CBOMCTBA
NEPUMEHTAIbHBIC UCCIIEIOBA- | CBIPBS TOTOBOM NPOAYKIIMH JUIsl OCYLIECTBIICHUS KC-
HUS ¥ UCTIBITAHUSI 110 33JaHHON | IEpUMEHTAIbHBIX UCCIIEI0BAaHUIN U UCIIBITAHUN OTIBIT-
METOAMKE, IPOBOJUTH HAOII0-  |HBIX 00pa3l0B MAaTEPUAJIOB I10 33/1aHHON METO/INKE
JICHUS U U3MEPEHUS C YUETOM V-OIIK-5 YMeTb BBINOTHATH SKCIIEPUMEHTAIbHBIE
TpeOOBaHUI TEXHUKH Oe30mac- |HCCieoBaHUS U B 00paboTKe, MHTEPIIPETALUH T1OJTY-
HOCTH, 00pa0aThIBaTh U UHTEP- |YEHHBIX IKCIIEPUMEHTAIbHBIX TaHHBIX
npeTupoBarth sKkcnepumenTanb- |B-OIIK-5 Bnagers HaBblkaMu pa3paboTKH perjaMeHTa
HbIE JJaHHbIE MIPOBEJICHUS UCTIBITAHUHM HOBBIX 00pa3L0B NPOAYKLIUN
C Y4eTOM TpeOOBaHUI TEXHUKH O€30MaCHOCTH




— npoeccroHanbHbIe

Kon
KOMIICTCHIINN

HammenoBanme KOMIICTCHII U

HNHaukaTopbl TOCTHKEHUS KOMITETCHIIMH

I1K-2

CriocoOeH HCITOJIb30BaTh 3HAHHE
CBOMCTB XMMHYECKHUX DJIEMEHTOB, CO-
€IMHEHUN U MaTepUaJIOB Ha UX OCHO-
BE JIJIS peIIeHus 3a1a4d nmpodeccuo-
HaJILHOH JIeSITeILHOCTH

MCHTa

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

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

B-I1K-2 Bnaners HaBbIKaMu pa3paboTKU Mpei-
JIOKEHUSI IO KOMITJIEKCHOMY MCITOJIb30BaHUIO
CBHIPbSI M YTHJIM3ALIUHA OTXOJI0OB TPOU3BOJCTBA

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

Hcnons3oBanue

Bosiieuenue B

Coznanue ycrnoBui, Pa3HOIIaHOBYIO
Hanpasnenune/ nenu BOCIIUTATEIbHOI0 OTEHIIMAJIA
o0ecrneunBaroux . BHEYUYEOHYIO
y4eOHON JUCIUILINHBI
JIESITENIbHOCTD
[TpodeccrnonansHoe - opmupoBanue Hcnonb3oBaHue BOCIUTATENb- 1.Opranuzanus
BOCIIUTAHHE IyOOKOro MOHMMA- | HOTO MOTEHIMANa AUCIUILINH BCTPEU C BEAYIIUMHU

HUSI COLIMATIBHOM 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-
npodeccnoHaIbHOTO MO
TUTST:

- (hopmupoBaHUS TO3UTUBHOTO
OTHOIIECHHS K PO eCccun MH-
XKeHepa (KOHCTPYKTOpa, TEXHO-
jora), TOHUMAaHUS €€ COLUAIb-
HO 3HAUUMOCTH U POJIH B 00-
IIECTBE, CTPEMJICHHS CIIeIOBAThH
HOpMaM Tpo(heCCUOHATTLHOM
STUKH MOCPEACTBOM KOH-
TEKCTHOTO O0y4YEeHHUS, pEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX
CUTYAIIMOHHBIX 3a/a4.

- popMUpOBaHUS YCTOMUHUBOTO
HHTEepeca K mpodeccnoHambHOMI
JESITENNLHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITEIBHO
MBICJIUTh, TOHUMATh 3HAYH-
MOCTb NMpodeccuu MoCPeCTBOM
OCO3HAaHHOTO BBIOOpA TEMATUKHU
MIPOEKTOB, BBIMIOJHEHUS [TPOEK-
TOB C TIOCIICYIOIIEH TyOTUIHOM
MpEe3eHTalNeN pe3ynbTaToB, B
TOM YHCJIe 000CHOBAHUEM HMX
COLMAJIBHOW U IPAKTUYECKON
3HAYMMOCTH,

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

CIIELUATTUCTAMU TIPE/I-
MPUATUI TOPOIA U
XUMHYECKON OTPaciH.
2. Opranu3zanus KoH-
Kypca BUKTOPUHBI Ha
temy «llepuoanue-
ckas Tabmuna JL.I.

MenneneeBay.
3.0Opranuzanust  4yB-
ctBa «Bce B ogHOU

KOMaHJIe» 4epe3 yda-
CTHE  CTYyIEHTOB B
MIPOBEJCHUU Hay4YHBIX
MEPONPUITHA OpPTraHu-
30BaHHBIX B HHCTHUTY-
TE.

4.®opMupoBaHue
IIPOU3BOJICTBEHHOTO
KOJUJIEKTUBHU3Ma B XO-
JI€ COBMECTHOIO pe-
IIEHUsI MOJENIbHBIX U
IIPAKTUYECKUX 3a]ad.




CpE€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 Buasbi yueonoii
P JAesiTeJIbHOCTH (B Yacax)
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(TeMBbI) AN CIUILIMHBI : 5 ejia (popma) Hb1Li 021 32
¢ e & g A p paszaen
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A IEIRIR:
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1 cemecTp
1 1-6 | OcHOBBI CTpOCHUS 128 | 4/4 124 T-1 30
' BEIIIECTB ' | '
2 7-8 BzaumoneiictBue Be- 90 | 4 4 82 T-2 30
IIECTB
Bua npoMeXyTOYHOM arTecTaluu 218 | 8/4 | 4 206 3 (om) 40
2 cemMecTp
1 1-7 Oomrue 3akonomeproct | 100 | 4/4 | 4 | 4 | 88 T-1 20
MPOTEKaHUN XUMHUUYECKUX
[peakuuii
2 8-13  [XuMus 3JIEMEHTOB U UX 80 |(2/2| 2 2 74 T-2 20
CoeTMHEHNH
3 14-16 DnexTpoxXuMus 70 | 2 |4/2| 4| 60 T-3 20
Bua npoMeKyTOYHOM aTrTecTaluu 250 | 8/6 | 10 | 10 | 222 5 40

COKpaIHCHHOC HanMMCHOBAaHHC q)OpM TCKYHICIO KOHTPOJIA U aTTSCTAaluH pa3acIOB:

O6o3HaueHnue ITotHOe HaMeHOBaHHe
T TectupoBanue
3 (o) 3ader ¢ OIEeHKOMN
9 DK3aMeH
Conepxanue JeKIUOHHOT0 Kypca
YueoHO- MeTO-
TeMbl JIeKIIUH. Bcero
An4YecKoeodecne-
Bonpocel, oTpadarbiBaemMble HA JTeKIHU JacoB
YyeHue
1 2 3
1 cemecTp
Jlexknusa 1. OcHOBHbIE NOHATHSA M 3aKOHBI XUMHH 2 1-7
1.CoBpeMeHHBIE aCTIeKTHI Pa3BUTHS XUMUH.
2.Ycrexu COBpeMEHHOM XHUMUHU.
3.OCHOBHBIE MOHATUS XUMHUH
4.OCHOBHBIC 3aKOHBI XMMUHU.
5. XUMHYECKUI SKBUBAJICHT, 3aKOH SKBUBAJICHTOB.
Jlexuus 2. CTpoeHue aroma 2/2 1-7
1.Teopuu cTpoeHus aToma.
2.5npo aroma. I30Tomsbl, n300apshl.
3.KBaHTOBEBIE UKCIIA.




4.ITpunnumn [Maynu.

5.ITpaBuiio XyHpa.

6.1 TpuHIIMT HauMeHbIIel SHepTruy, paBuia KiedkoBckoro.
7.211eKTpOHHbIE KOH(PUTYPALIUU aTOMOB U HOHOB.
8.CemMelicTBa XUMHUYECKUX AJIEMEHTOB.

Jlexius 3. [lepuoanyeckasi cucTeMa 3JIEMEHTOB B CBETETEOPHH CTPOECHH S
aroma.

1.Ilepuonunueckuii 3akon .M. MenzeneeBa u J1Ba 3Tamna eropa3BUTHSI.
2.CTpyKTypa NepruoJu4ecKoi CUCTEMBI 3JIEMEHTOB.

3.Ileproibl, TPYIIIBI, IOATPYIIIBL, PSIBI

1/1

Jlexuus 4. Xumudeckasi CBsi3b H CTPOEHHE MOJIEKY.JI

1.OcHOBHBIE BHJIBI U XapaKTEPUCTUKU XUMHUIECKOH cBsi3u.KoBajeHTHAS CBS3b.
2.MeTo BaJl€HTHBIX CBS3€EM.

3.I'uGpuau3anust aTOMHBIX OpOUTAJIeH

OcHOBBI ME€TO1a MOJIEKYJISIpHBIX opouTaneit (MO)

5.MoHHas cBs3b.

6./l0HOpHO- aKLIENITOPHHAS CBSI3b.

7.BonopoHas cBs3b.

8.Merannuyeckas CBs3b.

1/1

1-7

Jlexuust 5.0OKHCIAUTETbHO-BOCCTAHOBUTEIbHbIECBOIICTBAaBEIIECTB
1.OxucnaurensHo-BoccTaHOBUTENBHBIE peakiuu (OBP)

2.CTeneHb OKUCICHUS

3.ITporiecchl OKMCIECHHS 1 BOCCTAHOBIICHHUSL.

4.Tunbl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIUi

5.Metonbl coctaBnenust ypasHeHuii (OBP)

6.Hanpasnenus nporexanusi (OBP)

Jlekius 6. Xumudeckasi KHHEeTHKA.

1.CkopocTh XUMHUYECKOH peakiuu.

2.'oMOreHHbBIC U reTepOreHHBIC PEAKITH U HX CKOPOCTb.

3.3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIui OT KOHIIEHTPAIUi pearupyro-
IIMX BEIECTB, 3aKOH JICUCTBUS MAaCC,KOHCTAHTa CKOPOCTH.

4 BnusiHre TeMIepaTyphl HA CKOPOCTh XUMHYECKHX peakiuii(mnpaBuio Bant-
lodda, ypaBuenue Appenunyca) Karanus. Karanuzaropsr.

5.00paTtumMble U HEOOpaTUMBbIE PeaKIINi. XUMUYECKOCPABHOBECUE CUCTEMBI.
6.KoHcTaHTa paBHOBECHSI TOMOT€HHBIX M TE€TEPOTCHHBIXIIPOIIECCOB.
7.CmenieHne xumudeckoro papHoBecus u npunnui Jle [Hlatense.

1-7

2 cemecTp

Jlexius 1. Xumu4yeckasi TepMOIMHAMHKA

1.OcHOBHBIE TOHATUS XUMUYECKOW TEPMOIMHAMUKH.

2.BHyTpeHHsIs SHEprus 1 SHTAIbLINA cucTeM. IlepBblif 3aKOHTEPMOIUHAMUKH.
3.TemmoBoit 3¢ ekt XuMIuecKol peakuu. JHepreTuaecKkuedPPeKTr XUMH-
YECKHUX PEaKLIMi.

4. TepMOXUMUYECKHE 3aKOHBI U YPAaBHEHUS.

5. OHTaNbBIUs 00pa30BaHUI XUMHUUECKUX COCTUHEHUH.

6.OHTpoNHS U €€ I3MEHEHUE B XMMUYECKHX MPEBPAIICHUSX.

7.Oueprust ['m06ca u HaNpaBIEHHOCTh XMMUYECKHUX peaKIHil. Y cJIoBUs caMo-
MIPOU3BOJIBHOTO MPOTEKAHNS XUMHUECKUX PEAKIIHH.

1/1

1-7

Jlexius 2.0061ue cBOiCcTBa pacTBOPOB.
1.PacTBOpUMOCTS.

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

4.0cMoTHYECKOE TaBJICHUE,

5.3akon Bant-I'odda.

1/1

1-7

Jlexuus 3.PacTBOpBI 3J1EKTPOIUTOB

1/1




1.BoaHbie pacTBOPHI AIEKTPOIUTOB.

2.ITpouecc nucconmanuu. CUIbHBIC U CIa0bIe AIEKTPOIUTHI.
3.CreneHp 1 KOHCTAHTa JUCCOUALINNA. AKTUBHOCTb.

4 MosneKyasipHO-UOHHBIE PEAKIIMHU B PACTBOPAX AJIEKTPOJIUTOB.

Jleknusa 4.I'maponus conei

1. DnexTpoauTUYEcKast TUCCOLUALIUS BOJIbI

2.Bonmopoausiii mokazarens cpeabl (pH).

3.I'maponus coneil.

4.CteneHb TUAPOIIN3A U €€ 3aBUCUMOCTh OT KOHIIEHTPALIMU UTEMIIEPATYPHI.
5.HeoOpaTumpblil ruIpons.

1/1 1-7

Jlexmms 5. Knaccudukanuym XUMHYECKUX 3JIEMEHTOB

1.ITpuHIUIIBI KITACCU(DUKAINYA XUMAYECKUX FJICMEHTOB Ha OCHOBEIIEPHOIUYC-
CKOH cucTteMbl MeHneneena

2.001as XxapaKTepruCTHKa XUMHUYECKHUX 3JIEMEHTOB U MXCOCTHMHCHUH.
3.Metamnel. Hemerauisl.

4.I'panuna LlunTis.

5.001111e TPUHITUIBI TOJTYYSHUS TPOCTHIX BEIIECTB.

1/1 1-7

Jlexius 6. KoMmiekcHbIe coOeTHHEHHUS.
1.KoMmiekcHbIe COeTMHEHHUS.

2. Teopust Bepuepa.

3.Knaccudukanmusi.

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.
2.PacTBOpUMBIEMHEPACTBOPUMBICAHO L. DTIEKTPOIU3PACIIIIABOB DIIEKTPOIIN3
pacTBOPOB.

3.Katognbie 1 aHOAHBIE MPOLIECCHI IPH IIEKTPOIU3E BOJIHBIXPACTBOPOB
AIIEKTPOJIUTOB.

4 3akonsl Qapanes.

5.IIpakTdyeckoe MpUMEHEHUE JICKTPOIIH3a.

Jlexuus 8. Koppo3usi MeTaJllI0B.

1.Koppo3us metasmios.

2. Knaccugukaius KOppo3HOHHBIX ITPOLECCOB.
3. Xummueckast Koppo3usi. KnHeTnka XuMu4eckoi KOppo3uHu.
4.9neKTpoXxuMuieckas Kopposusi.
5.MexaHu3M MEKTPOXUMHUIECKOM KOPPO3HUH.
6.Bupl nenonspusanuu.

7.3a1mTa METaJuIoB OT KOPPO3UU
8.3a1uTHbIE TOKPHITUS
9.0neKkTpoXuMHUIecKast 3aluTa

10.M3MeHeHre CBOWCTB KOPPO3MOHHOMN CpeIbl

Ilepeuyensn 1abopaTopHBIX padoT

Tema smadoparopHoro 3ausitusi. Bonpocel, orpadarbiBae- Bceero Y4ebHO0- MeTOIUYECKOE
MbIeHA J1a00PATOPHOM 3aHITHH 4acoB obecrnieyeHue
1 2 3
1 cemecTp
BBognoe 3anatue. TexHuka 6€30MacHOCTH. 2 1-19
OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC PEAKITHH
XHWMHUYECKOE PABHOBECHE U CKOPOCTh XUMUYECKON 2 1-7,10
peaknuu




2 cemecTp

DNEKTPOIUTHYECKAs] AUCCOLUAIIIS 4 1-7,15
Kucnopoasbie coeguHeHNs] METAIIIOB 2 1-7,8
DIEeKTPOJIH3 CoJeh 4/2 1-7,12

Ilepeyenb npakTHYeCKUX padoT

Tema npakTuveckoro 3ansatusi. Bonpocel, oTpadaTsiBaemMble Bcero Y4eOHO- MeTOANYECKOE
HA MPAKTHYECKOM 3aHATHH YacoB odecneyeHue
1 2 3
2 ceMeCcTp
Tepmonnuamuka. TemioTel pacTBOpEHUS. 2 1-7
CBoiicTBa pacTBOPOB 2 1-7
3akoH pazBeaenus OctBanbaa. CTeneHb TUCCOIMAIIN 2 1-7
KommnekcHEle coeTnHEHHS 2 1-7
I'anpBaHMYECKHE PJIEMEHTEI 1 1-7
MeTo/1bl 3alKUTBI OT KOPPO3HUH. 1 1-7

PacuerHo-rpadpuyeckasi padbora He MpexyCMOTPEHAa Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoOTpeHa Y4eOHbIM ILIAHOM
3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTYJAEHTOB

1 cemecTtp
Bcero Y4yeOHO-MeTOAHYECKOE
Bonpocsl 1J1s1 caMOCTOATEIBLHOT0 U3YUeHHs (3a1aHus1)
Yacos obecneyeHue
1 2 3
OCHOBHbIE TOHATHS U 3aKOHbI XUMHHU 20 1-7
XnMHusl Kak 4acTb e€cTecTBO3HaHUA. CBS3b XMMHMM C APYTUMU
HayKaMH. DTallbl pa3BUTHUsI XUMUS. XUMUUYECKUE PACUETHI.
Crtpoenue atoma 20 1-7
Hcropus pasBuTHS IPEACTABICHUN O CTPOCHUU aTtoMa. V30TOHBI
®opma f —opOuraneii. PanuansHoe pacupeeneHue dJIeKTPOHHOM
II0THOCTH opoOuTaneil. CocTaBieHne ANEKTPOHHBIX M rpaduue-
CKUX (hOpMYJT aTOMOB U HOHOB
KBaHTOBO-MexaHu4eckasi TeopHsi CTPOEHHS aTOMA 20 1-7
KBanTOBO-MexaHM4YecKasi TeOpHs CTPOCHHUSI aTOMA
1.KopnyckynsspHO-BOJIHOBON Jyaqu3M 3JIEKTPOHA, 3JIEMEHTHI
KBaHTOBOHM XUMUHU.
2 Ilpuniun HeornpenenenHocTH [ eizenOepra.
3.Ypasuenue llpenunrepa.
4.AtomHoe a11po. HykiioHbI.
5.PannoakTuBHOCTh. PagrioakTUBHBIN pacna.
6.ITapamerp Bopa.
KBanTOBO-MexaHM4YecKasi TeOpHs CTPOCHHUS aTOMA
1.KopnyckynsipHO-BOJIHOBON yaqu3M 3JIEKTPOHA, 3JIEMEHTHI
KBaHTOBOM XUMUHU.
2 Ilpuntun HeornpeneneHHocTH [ eiizenOepra.
3.Ypasuenue llpenunrepa.
4.AtomHoe a1po. HykiioHbI.
5.PamnoaktuBHOCTE. PagrioakTUBHEIN pacmaj.
6.ITapamerp Bopa.
[lonsiTie 0 KBaHTOBOM MexaHuKe. PaanoakTHUBHBIE W30TOIIBI.
Snepusle peakunn. PagroaktuBHbie psiabl. [Ipumenenne paguo-
AKTHUBHBIX N30TOMNOB. IlepcrekTHBBI CHHTE3a HOBBIX 2JIEMEHTOB.
IMepuoanyeckasi cucTeMa 3J1eMEHTOB B CBETEe TEOPUH CTPoOe- 20 1-7

HUA aToOMaA.




Hcropus knaccudukannym XUMUYECKHUX 3JIEMEHTOB J{nanexktuye-
CKHH XapakTep MEepUOJUYECKOro 3aKOHA. 3HaYEHHUE NepUoauYe-
CKOHM CHCTEMBI 2J1eMEeHTOB. OmnpenencHue MoNI0KEHHs 2JIEMEHTA
B MEPHOAMYECKON CHCTEME JIEMEHTOB IO 3JIEKTPOHHOH opmy-
Je..

Ileproagu4YHOCTH B MI3MEHEHUH CBOMCTB 3j1eMeHTOB Ilepuo-
JMYHOCTb U3MEHEHMsI CBOMCTB MPOCTHIX BelEeCTB.
IleproMYHOCTH B U3MEHEHUU CBOMCTB COCIMHEHUW B 3aBUCH-
MOCTHU OT CTPOEHHUS X aTOMOB.

20

XuMHYecKas CBSI3b U CTPOCHHE MOJIEKY.JI

DHEPreTU4YecKue AUarpaMMbl TOMO- U T€TEPOr€HHBIX JBYXaTOM-
HBIX MOJIEKYJI U MOHOB. PacueTsl 1uHbI cBsA3U. B3aumopeicreue
MexayMosiekynamu.  Kpucramimdyeckue cucteMbl. Tumbl Kpu-
CTAJUIMYECKUX PEIIETOK.

24

OKHCINTEIBHO BOCCTAHOBHTEJIbHBIE CBOMCTBA BelIeCTB
TI/IHI/I‘IHLIG OKHUCJIIUTCIN U BOCCTAHOBUTCIIN. OnpeneneHI/Ie 3KBU-
BAJICHTOB OKHCIUTEIS W BOCCTaHOBHUTENSA. Poib cpembl B mpo-
1eccax OKHCIEHUs-BOCCTaHOBJICHUS. COCTaBlICHHE YpPaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIH.

42

1-7

XuMH4ecKue peakuuu

I'oMoreHHbIi U reTeporeHHbI Karanu3. TpeOoBaHUS K KaTaiu-
3aropam. Hruburopsl. Llenusie peakunu. Guznyeckue METO/ b
YCKOPEHHS peakiui

42

1-7

2 cemecTp

Bomnpocsl 111 caMOCTOATEIbHOI0 H3y4eHHs (3aJaHMs)

Bcero
YacoB

Y4yeOHo-MeTOoAUYECKOE
odecmeueHue

1

3

XumMu4eckasi TePMOTAHAMMKA.

OHTanbnus 00pa30BaHusl U CrOPaHUS] XUMUYECKUX COEIMHEHUM.
OHeprus CBsI3U. DHEPrus KpUCTAINIMYECKON pelleTKu. BiusHue
TEMIIEpaTypbl Ha HaIlpaBJIeHHWE peakuuil. TepMoxumMuueckue
pacyeTsbl caMoCTOosITeNbHAs paboTa MO TEPMOJMHAMUKE.

18

1-7

JlucnepcHbIe CHCTEMBI.

Brnusinue pazmepa pacnpenensiomux 4acTull, UX NPUposl, (hu-
3UKO-XUMHUYECCKOI'O BSaHMOﬂCﬁCTBHﬂ Ha TUII O6p33yeMI>IX AUC-
nepcHbIX cucteM. Da3pl. YCTOWYMBOCTH IUCTIEPCHBIX CHUCTEM
CycrieH3uu.

13

1-7

OO0mmme cBONCTBA PACTBOPOB.

IIpsmoe ompeneneHre OCMOTHYECKOTO IABICHUS DHIO0CMOC.
WnterpanbHas u nud¢epeHranbHas TeIoTa pPacTBOPEHMS.
Oxoocmoc.CaMocTosATeNbHas padoTa 0 pacTBOpaM.

13

PacTBOpBI 2/1€KTPOJIMTOB.

®u3nyecKrue CBOMCTBA AJIEKTPOIUTOB. MIOHHBIE peakluu B pac-
TBOpax. BiMsHuE OJHOMMEHHBIX MOHOB Ha JUCCOLIMALUIO Clla-
OBIX JIEKTPOJIUTOB

13

1-7

I'mapousu3s couieid.

Wnpukaropsl. BiausiHue paznuuHbiXx (akTOpOB Ha paBHOBECHE
ruaponu3a. YpaBHEHUs peakuuid ruaponusza. HeoOpartumsbrit
TUAPOIIN3.

1-7

MaJiopacTBOpUMBIE 3JIEKTPOJIMTHI.
IIpaBuno beprone. IloHMkeHHEe pacTBOPUMOCTH OCAAKOB JIIECK-
TpoJnTOB. PacueT nponsBeieHnst pacCTBOPUMOCTH.

13

1-7

Konnonanbie pacTBopsl.
Jwnanus u yneTpa@riibTpanys KOJUIOUIHBIX paCTBOPOB.

13

1-7




Knaccupukanuu XuMu4ecKnx 3J1eMEeHTOB.

CopaepkaHre XMMHUUYECKHX 3JIEMEHTOB Ha 3€MJIe U B KOCMOCE.
CBs13b MEXKy CBOMCTBOM 3JIEMEHTA U €r0 MECTOM B IEPUOANYE-
CKOM cucreMe. MeTaJulnuecKue CIUIaBbl

12

1-7

XuMH4YeCKHe CBOICTBA METAJLJIOB.
Oduznyeckue cBoiicTBa MeTayioB. Kitaccupukamnus MHUHEPAIIOB.
Meramueckue CIuiaBbl

12

O0630p cBoiicTB S- U P-3JIeMeHTOB.

OO0m1as XapaKTepUCTHUKA IIETOYHBIX U IIETOYHO3EMEITb-

HBIX METaJIJIOB. XMMHYECKHE CBOMCTBA. BaxkHeHIIne co-
eauHeHUs. AM(POTEPHOCTh COCTMHCHHUI OCpUILIHS.
[Tonyuyenue antoMuHMs, rajuidsl, UHWS, TaJUIUs], CBOMCTBA UX
coeMHEHUH 1 mpuMeHeHne. OO01as XapakKTepUCTUKA IIeI0Y-
HBIXH IICJIOYHO3EMEIbHBIX METAIIIIOB. XMMHYSCKHE CBOMCTBA.
Baxxueiimue coequHeHus.

[IpuMeHeHue mEea0YHbIX U HIEI0YHO3EMETbHBIX METAJIIOB!
QATIOMUHMS, TAJUIUS, WHAUS, TaUds. JIerkue KOHCTPYKIIMOHHBIC
MaTepHaJIbl.

12

O030p cBoiicTB d- 3JIEMEHTOB.

XapakTtepuctuka d- MeTasioB. MOJIyY€HHE, CBOMCTBA COEIMHE
HUi XapakTepucTuKa (- METayuoB. OTyYeHHEe, CBOWCTBA COCIHA
Henuit [Ipumenenue d- MetaioB. JlerupyronmecBoUcTBa Xpoma,
MOJIMO/ICHA U BOJIb(hpama.

12

1-7

Hemerajuibl.

OO6mias xapaKTepHUCTHKA.

Haxoxnenue B mpupoze.

OnemeHTtsl VIA rpynmsi.

OnemeHTsl VA rpynsl.

Onementsl IVA rpynms.

0O0630p cBOIICTB
3aBHCUMOCTHCBOWCTBHEMETAINIOBOTUXITIONOKEHHUSB TIEPUOIIYC-
cKkoii Tabauie. CBOWCTBA MOJYIPOBOIHUKOB.

12

KoMnjiekcHbIe cOeIMHEHHU.
MHOFOSII[CpHBIe KoMILIeKChl. KoMITtekcHbIe COCAUHCHHUA C Op-
TaHNUYCCKUMU MOJICKYJIaMHU..

14

I'anbBaHM4YeCKHE 3JIEMEHTBI

DNEeKTpOXUMHUUYECKHE ITpoLecchl. PaBHOBecHE Ha rpaHUIIEe Me-
TaJNI—PacTBOpP.

OnexTpoaHblii noteHuuan. CTaHJapTHBIN BOJOPOIHBIN dJI€K-
TpoA. P cTaHIapTHBIX 2JIEKTPOAHBIX TOTEHIIMAIIOB.
VYpaBHenne HepHcra 'anpBaHMYECKHIl 2€MEHT. DJIEKTPOIBU-
JKylllasg cuiia 3JIeMeHTa. ToIumBHBIE 31eMeHThI. [loTeHnumans!
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX 3JIEKTpoA0oB. CocTaBicHHE
CXEM rajbBaHMYeCKuX d7eMeHTOB U pacyeT DJIC.

20

DIeKTPOJIM3 COJIeil.

Ponp BTOpMYHBIX mpoueccoB npu 3aekTponuse. [Ipaktuueckoe
MPUMEHEHUE 3JIeKTpou3a. ['anbBaHNUYECKHE METO/Ibl HaHECEHUS
IIOKPBITUI

20

1-7

Koppo3us meraJios.
Bpen, HaHoCcuUMBI KOppO3UE MeTalIOB. DKOHOMHUYECKOE 3Ha-
YEHUE 3alIUThl METAUIOB OT KOPPO3UH. XUMUYECKasA U JJIEKTPO-

XUMHYecKast 00paboTKa METaJIOB.

20




O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[lpu peanuzanum yyeOHoro marepuana kypca «OOmiass ¥ HeopraHuueckass XUMHSD)
UCTIONB3YIOTCSl pa3fiMuHble 00pa3oBaTebHbIE TEXHOJOTMH, CHOCOOCTBYIOLIME CO3aHUIO
aTMocdepbl CBOOOJHOW M TBOPUYECKOW JHCKYCCHM Kak MEXAy MperojaBaTesieM U
CTYJACHTaMH, TaK U B CTylIeH4YecKoi rpymme. Llenpio mpu 3TOM sBIsSieTCS BBIPAOOTKA y
CTYJICHTOB HAaBBIKOB W  KOMIIETCHI[MH, TO3BOJSIIOIIMX  CAMOCTOSITENIBHO  BECTH
HCCJIEIOBATENbCKYIO U HAYYHO-TIEAarorn4ecKyro padbory.

[IpakTyeckass MOATOTOBKA MPH pean3aludl y4eOHOW AMCUUIUIMHBI OpraHU3yeTCs
nmyTeM mpoBeeHus JIabopaTopHBIX U MPAaKTUYECKUX 3aHATUH, MPeayCMaTpUBAIOUINX yda-
CcTHE O0YyYaloIUXCs B BBIMOJIHEHUH OTICIBHBIX AJIEMEHTOB paboT, CBSI3aHHBIX C OymyIien
npodecCOHATBLHOMN 1eATENbHOCTHIO.

[TpakTHyeckasi MOATOTOBKA TAaKXKE BKJIIOYAET B ceOs 3aHATHUS JICKIIMOHHOTO THIIA, KO-
TOpBIC TPeIyCMaTPUBAIOT Tepenady yudeOHoi mHpopMauyu o0ydarmmMcs, Heo0X0 MO
JUTSL TIOCJIEIYIOLIEro BBINOJHEHUS padoT, CBA3aHHBIX ¢ Oyaylied mpodecCHOHANbHOU Aes-
TEIBHOCTBIO.

AynuTOpHBIE 3aHATUS TPOBOJATCS B BUAE JEKIMM ¢ wucnonszoBanueM I[IK wu
KOMIIBIOTEPHOIO IpoekTopa. JlaboparopHbie paboThl MPOBOAATCA B CHELUATIU3UPOBAHHON
naboparopun. CamocTosiTenpHas padoTa CTYACHTOB MPOBOAMUTCS MOJ PYKOBOJICTBOM
npenoaaBaTenieil, ¢ OKa3aHMEeM KOHCYJIbTAIlMil M MOMOIIY MPU MOJATOTOBKE K KOHTPOJIHHBIM
paboTam, BBITIOTHEHUH TOMAIITHUX 33TaHAN

@oH/1 O1IEHOYHBIX CPEICTB

@®oHJ OIEHOYHBIX CPEACTB MO AWCIUILIMHE OOECIeYMBAET TMPOBEPKY OCBOCHUS
IUIAHUPYEMBIX pe3yJbTaToB OOydeHHs (KOMIETEHIMH M MX HHAUKATOPOB) MOCPEACTBOM
MEPOIPUATHIA TEKYIIET0, PyOEKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLUIUIMHE.

Cas3p Mexy HOPpMUPYEMBIMU KOMIETSHIIMSAMU U (POpMaMU KOHTPOJISI UX OCBOCHHS
MIPE/ICTABJICHA B CIEAYIONIECH Ta0IuIIe:

HanmeHoBaHNe KOH-

Kon n HauMeHOBaHME MHIUKATOPA J0- HaumenoBanue
Ne n/m | TponupyembIx pa3aenoB .
CTH>KEHHSI KOMIIETEHIINI OLIEHOYHOTI'O CpelCTBa
(Tempr)
Bxo/1HOI KOHTPOJIb
. Bormpocsl BXxogHOT0O
1 BxoaHoit KOHTpOJIb P !

KOHTPOJISI /YCTHO)
ATTecTanus pa3JeNoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 Paznen.1. OcHOBEI OIIK-1, OIIK-2, OIIK-5, TIK-2 CobOecenoBanue
CTPOCHMUS BENIECTB Tect 1
2 Paznen.2. Bzaumopeii- | OIIK-1, OIIK-2, OIIK-5, I1K-2 CobOecenoBanue
CTBHE BEIIECTB Tect 2
[TpomexxyTouHas aTTecTanus
. OIIK-1, OIIK-2, OIIK-5, T1K-2 Bompocsr k 3auery
3ayeT ¢ OIeHKOM
(ycTHO)
2 ceMecTp
1 Pazpmen 1. O6mue 3ako- | OIIK-1, OIIK-2, OIIK-5, ITK-2 CobecenoBanne
HOMEPHOCTH ITPOTEKa- Tect 1

HHUHU XUMHUYCCKUX pCaAK-




Ui
2 Pasnen.2. Xumus sie- OIIK-1, OIIK-2, OIIK-5, TIK-2
CobecenoBanue
MEHTOB U UX COCIHHE-
N Tect 2
HHH
3 Paznen.3. Onexrpoxu- | OIIK-1, OIIK-2, OIIK-5, T1K-2 CobecenoBanue
MHS Tect 3
ITpomexxyTouHas aTTecTarus
DK3amMeH OIIK-1, OIIK-2, OIIK-5, T1K-2 Bormpocsl k 23k3aMeny
(ycTHO)

BxoaHOW KOHTpOJIb MpeAHa3HAYEH IS BBISBICHHS MPOOEIOB B 3HAHUAX CTYJICHTOB U
TOTOBHOCTH HX K MOJYYEHUIO HOBBIX 3HaHUU. OLIEHOUHbBIE CPEACTBA JIJI1 BXOJHOTO KOHTPOJIS
MPEICTaBIIAIOT COOO0I BOMPOCHI, KOTOPHIE 33Jal0TCSI CTYACHTaM B YCTHOM (opme.

Bonpocsl BXOJHOr0 KOHTPOJIA N0 JUCHHUIINHE

1. OCHOBHBIE TOHSTUA: XUMHYECKHM 3JIEMEHT, aTOM, aTOMHas Macca, MOJIeKyJa,
MOJIbHAsi Macca, KOJIMYECTBA BEIIECTBA — MOJIb. 3aKOH ABOTaJipo. 3a1auu.

2. OCHOBHBIE KJIACCHI HEOPTAHMUECKUX COSTMHEHMUI: OKCHUJIBI, KHCIIOThI, OCHOBAHUSI, COJIH.

3. Ctpoenue aToma. DJIEKTPOHHBIE (HOPMYIIBI.

4. Tlepuoanueckuit 3akon /. 1. Menneneesa u nepuoanyeckas cuctema.

5. Xumudeckasi CBSI3b U €€ BUJIBI.

6. Kimaccudukaimsi XuMUYECKUX PeaKIuu.

7. CKOpOCTh XUMUYECKUX peakiuii. PaKkToOpbl, BIUSIIONIME HA CKOPOCTh XUMUYECKUX
peaKunil.

8. BaleHTHOCTD U CTENICHb OKUCIICHUSI.

9. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN

10.PacTBOpBI. DJACKTPOIUTHYECKAS TUCCOIHAITHSI.

11.2nekTponaus.

12 Metannsl. Kopposust meTamios.

1 cemecTp
Pasznen 1
Bomnpocs! k codeceroBaHnI0

1. OCHOBHBIE TIOHSTUS XMUMHUHU: XUMHUYECKHUM DJIEMEHT, aTOM, MOJEKYJa, MPOCThIE U
CJIO’KHBIE BEILIECTBA.

2. OCHOBHBIC TIOHSITUSI XUMHUU: a0COJIFOTHAs U OTHOCHUTENbHAsA aTOMHas macca, abco-
JIOTHAsl U OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.

3. OCHOBHBIE TIOHSTHUSI XUMHH: MOJIb, MOJISIPHAsT Macca BEUIECTBA, YIKBUBAJICHT, dKBHU-
BaJICHTHAsl Macca U 00bEM BellleCTBa.

4. OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHHUSI MACChl U DHEPTUHU, MOCTOSHCTBA COCTaBa,
MIPOCTHIX 00BEMHBIX OTHOIIEHHUS, ABOTAIpO, SKBUBAJICHTOB.

5. CocrtaB atomHOTO sifpa. M30To1b1, n300apsl.

6. KBanToBbIC uncna.

7. ITpunnun [Maynu. [Tpumenenune npunnuna [laynu Ha npuMepe 37eMeHTa aproHa

8. IIpaBuno XyHuna. [Ipumenenue npasmia XyHja Ha MpUMeEpe JIEMEHTa yIiiepoia



9. Ilpuniun HauMeHbIeH sHepruM, npasuina KiedkoBckoro. IlpuMeHeHue mpaBui
KiieukoBckoro Ha mpumepe 3JeMeHTa Kaaus

10.2OnekTpoHHbBIE KOH(PUTYpALIMK ATOMOB U HOHOB.

11.0cHoBHOE U BO30YXJICHHOE COCTOSIHHE aToMa.

12.CemelicTBa XUMHYECKHUX AJICMEHTOB

13.ITepuoauueckuii 3axkon [[.11. Menzaeneesa u Ba 3Tamna ero pa3BUTHA.

Paznean 2

1. Xumudeckas KHHETHKA. [ OMOTreHHbBIE PeaKlMM U UX CKOPOCTh. ['eTeporeHHble pe-
aKIIMU U UX CKOPOCTh.

2. 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEakIMu OT KOHIIEHTPAIMM pearupyromux
BEILIECTB, 3aKOH JICCTBUS Macc, KOHCTaHTa CKOPOCTH.

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

4. XuMnueckoe paBHOBecHe cucTemMbl. KoHCTaHTa paBHOBECHSI TOMOTE€HHBIX U FeTepo-
TE€HHBIX MpoueccoB. CMeleHne XuMru4eckoro papsHoBecus u npuniui Jle [latense

5. Peakuus uaer no ypaBHeHuto Ay + 2B o Cry. Ilpu ycraHoBieHuM paBHOBeCHS
KOHIICHTPAIIMH YYaCTBYIOIINUX B PEAKIIUU BEIIECTB PaBHBI:

Ca=0,06 monn/1, Cg= 0,12 monw/1, Cc = 0,0216 Monb/1. Beruncnure KOHCTaHTY paB-
HOBECHS U UCXOJHBIE KOHIIEHTpAIMKU BemlecTB A u B.

6. PanoBecue cucteMbl 2NO + O, 2NO,. ycTaHOBHIIOCH TIPH CIICTYIONTUX KOHIICH-
Tpauusx ydactByromux Bemects: Cno=0,08 momb/n, Co = 0,03 moms/n, Cyo, = 0,01
MOJIb/J1. BEIYMCINTE KOHCTAaHTY paBHOBECHS U UCXOAHBIC KOHIIeHTparuu BemecTB NO u O,.

7. Kak M3MEHATCSI CKOPOCTH MPSMON U 0OPaTHOM PEaKIHi M B KAKYFO CTOPOHY CMECTHUTCS
paBHOBeCHE B cUCTEME Ay + 2By « C(p), €ClIN yBEIMUNTL JaBICHHUE B CUCTEME B 4 pasa.

8.CTeneHb OKUCIICHHSI, €€ OIpeIeTICHUE

9.IIporiecchl OKHUCTIEHNUS, BOCCTAHOBICHHS

10.OcHOBHBIC OKUCITUTENHN U BOCCTAHOBUTEITH

11.CocraBneHusi ypaBHEHHUH OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii METOI0M
AJICKTPOHHOTO OajaHca

12.CocraBneHusi ypaBHEHUH OKHMCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUA HOHHO-
3JIEKTPOHHBIM METOI0M

13.Tumbl OKUCIUTEIIBHO-BOCCTAHOBUTEHHBIX PEAKITUI

14.0OnpeneneHue >KBUBAIICHTOB OKUCIUTENSI © BOCCTAHOBUTETIS.

15.Ponb cpenpl B polieccax OKUCICHUS-BOCCTAHOBIICHUS

16.HamnpaBiieHus1 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU

17.0KuCcInTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU MPOTEKAOT Mo cxeMaM. CocTaBbTe
AJICKTPOHHBIE YPAaBHEHUS M HA OCHOBAHUHU UX PAcCTaBbTe KOA(PPUIIMEHTHI B ypaBHEHUSX pe-
akuuiu. [ KaxXJI0M peakunu yKaKUTe, KAaKO€ BELIECTBO SIBJSIETCS OKUCIIMTEIIEM, KaKOe —
BOCCTAHOBUTEJIEM; KaKO€ BEIIECTBO OKUCISAETCS, KAKOE — BOCCTAHABIMBACTCS:

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

0) KCIO;3 + 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, + H,O - Na,SO, + MnO, + KOH
0) PbS + HNO; — S + Pb(NOs3) , + NO + H,0O
4.a) P+HNO; + H,O - H3PO4 + NO
0) KMnO, + Na,SO; + KOH - K;MnO, + Na,SO, + H,0O
5.a) Cu,0 + HNO; - 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 + Hy,S + H,SO4 —» S+Crp(SOy)5 + K SO, + H,O
ATTecTanus paszzena 1o JMCIUILIMHE TPOoBOAUTCS B (hopme TecTupoBaHus. Ha
BBITIOJIHCHUE 3aJIaHUSI OTBOIUTCA 45 MUHYT. TecT — 3T0 (popma KOHTPOJIS, HAalpaBJICHHAS HA
MIPOBEPKY YPOBHSI OCBOCHHUSI KOHTPOIUPYEMOTO TEOPETUUECKOTO U MPAKTUYECKOTO
MaTepuaia.
Tecr 1.
1. CkoJibkO MoaypoOBHEHN B 4-OM SHEPTeTUYECKOM YPOBHE ?
1)3; 2)5;  3)4; 4)2;
2. Kaxoit u3 npuBeIeHHBIX JIEMEHTOB UMEET MUHUMAJIbHOE 3HAUYCHUE UOHHBIX pajii-
yCOB?
1)19; 2)12; 3)13; 4)15;
3. YKaxuTe U30TOIBI y MPUBEICHHBIX TPYIIIT aTOMOB ?
1) 2A A 2)4ASA; 3)4A SA; 4)2ACA
4. Kakuie 37IeKTPOHBI SBIISIOTCS BaJCHTHBIMU Y alltoMuHUs Ne 13
Ds 2)su p 3)d 4)p
5. 3HaueHMAM, KaKOTO KBAHTOBOT'O YKCJIa OTBEUAIOT HOMEpPa MEPUOJI0B?
DI; 2)m; 3)n; 4)s
6. YKaxuTe MaKCHMaJIbHOE YHCIIO JIEKTPOHOB Ha f-momypoBHe
1)10 ; 2)6; 3) 14; 4)18 ;
7. CKONbKO 3HAYEHUW MArHUTHOTO KBAHTOBOTO YHCJIA BO3MOXKHO JJI SJEKTPOHOB
JAHHOTO CJIOS, €CJIM BTOPOE KBAHTOBOE YHCIIO PaBHO 37
n2; 2)5; 3)14; 4 7
8. Umcno HecmapeHHBIX 3JICKTPOHOB aTOMa ITMHKA B HOPMAJILHOM COCTOSIHUHA ?
N0 2)2; 3) 4 4) 6
9. Uemy paBHO MakCUMaJIbHOE YUCJIO MOAYPOBHEHN HA YHEPTETUUECKOM YPOBHE?
1) n; 2)2n°; 3)20+1; 4)2(2l+1);
10. CKoOJIBKO pa3IUYHBIX BAJICHTHOCTEH MOXKeT uMeTh Xjiop (Ne 17)?
n1; 2)2; 3)5; 43;
11. K kakoMy 3JEKTPOHHOMY CEMENCTBY OTHOCSITCS aTOMBI KAJIbLIUS?
) p, 2)s; 3)d; 4Hf
12. Ynciio HecmapeHHBIX AJIEKTPOHOB aToOMa 0JIOBa B HOPMAJILHOM COCTOSIHUMU :
D0 2)2; 3) 4 4) 6



13.Yemy paBHa MakCHUMaJIbHAsl BAJICHTHOCTb CEPbI
1) 2, 2) 4; 3)6; 4 3

14. Kro aBTOp OpMYTBI 2 =

m-v
1) [Taymu; ; 2)bop; 3) ne bpoitns; 4) Moznu
15. Kto aBTOop popmynel E = h.v
) Mozmu ;  2)IInmank; 3) ne bpoitnb; 4) [laynu
16. Kakue nolypoBHA UMEIOTCSI B IEPBOM SHEPTrETUUECKOM YPOBHE ?
1)s; 2)sp; 3)spd; 4)spdf

17. MakcumanbHO€ YUCIIO AIEKTPOHOB HA SHEPreTUYECKOM YPOBHE ONPEIEIAETCS MO

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

1. IIpn yBenMueHnM KOHIEHTPAUK BEMIECTBA A B 3 pa3a CKOPOCTb XMMUYECKOU pe-
akuuu 2A ) + By = C Bo3pacrer B:

a) 3 pasa;

0) 6 pas;

B) 8 pasz;

r) 9 pas.

2. CKOpOCTh TOMOT€HHOW XUMUYECKON PEAKIMHU, POTEKAOIIENH B BOJHOM PacTBOPE,
3aBUCHT OT:

a) KOHIICHTPAIIUU UCXOJIHBIX BEIECTB;

0) TeMIiepaTypbl pacTBOpa;

B) JABJICHUS HaJ paCTBOPOM;

I') HaJIM4Ks KaTaau3aTopa.

3. IIpu npoTexkanunu OOJNBIIMHCTBA HEOOPATUMBIX XUMUUYECKHUX PEAKIIUNA UX CKOPOCTh
B pE3yJIbTAaTE PACX0I0BAHUS UCXOIHBIX BELIECTB:

a) TIOCTOSTHHO BO3PACTaCT;

0) MOCTOSIHHO YMEHBIIIAETCS;

B) CIiepBa BO3pACTacT, a 3aTeM YMCHBIIIACTCS,

I') ClIepBa yMEHBIIIACTCs, a 3aTEM BO3paCTaeT.

4. KoHCcTaHTa CKOPOCTH XMMHUYECKON PEAKIIMU — 3TO:

a) CKOPOCTh PEAKIIMHU Yepe3 eIUHUILY BPEMEHH TI0CIIe €€ HaJala;

0) CKOPOCTh PEaKITMH B TOT MOMEHT, KOTJIa HCXOHBIC BEIIECTBA pacxo1oBaMch Ha 50%;

B) CKOPOCTb PEaKIIMU B TOT MOMEHT, KOTJ]a KOHIICHTPAIIMHU KaXKI0TO U3 UCXOIHBIX
BEIIECTB PaBHHI | MOJ'IB/JIM3;

') CKOPOCTh PEAKIIMH B HAYAJIbHBIII MOMEHT BPEMEHH.

5.YBenuueHue 1aBJICeHUs B PEAKIIMOHHON CUCTEME:



a) BCEr/1a MIPUBOJUT K BO3PACTAHUIO CKOPOCTH XMMUYECKOW PEaKIUH;
0) Bcerga NpUBOJIUT K YMEHBIIEHUIO CKOPOCTH XUMHUYECKON PEAKLINU;

B) IMOBBIIIACT CKOPOCTHh PCAKIIMH TOJIBKO B TOM CJIy4dac, €CJIM OJHO NJIIN HCCKOJIBKO
HCXOAHBIX BCIICCTB HAXOOATCA B I‘8,3006p8,3HOM COCTOSHUH,

') HE BIUSET HA CKOPOCTH JIIOOOW XUMHUUECKON peaKIinH.

6.CKOpOCTb MPOCTHIX PEAKINI KOJIUYECTBEHHO OMPEEISIETCS C HTOMOUIBIO:

a) npuniuna Jle — [llarense;

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

B) npuHuuna Ilaynu;

I') 3aKOHA JACUCTBYIOIINX Macc.

7. JIsist TOMOT€HHOM XMMHUYECKOW PEAKIINU BUIA

Agras) T Bras) = C

TJIaBHBIM (OCHOBHBIM) KHHETHYECCKUM YPAaBHCHHEM SIBJISICTCS:

a) V= k'CA'CB ;

0) v=+ACp/ At

B) v=+ ACg/ At;

r)v=+ACg/ At S.

8. TemmnepatypHbiif KOO(PHUITUEHT CKOPOCTH XUMUYECKOM peakiuu paseH 2. [1pu mo-
BBITIIeHNH Temrepatypbl Ha 30°C CKOPOCTh pEaKIny yBETUIUTCS B:

a) 2 paza;

0) 6 pa3z;

B) 8 pasz;

r) 12 pas.

9. 3aBUCHUMOCTH KOHCTAaHTBHI CKOPOCTH XMMUUYECKON PEaKIluy OT TeMIepaTypsl (pu
€€ U3MEHEHHH B CaMOM ILIMPOKOM JHAaIa30He) OMUCHIBAECTCS € TIOMOIIbIO:

a) 3aKOHa JICUCTBYIOIIUX Macc;

0) 3axkoHa Baut — l'odda;

B) YpaBHEHUs] AppeHuyca;

') BTOPOTO 3aKOHA TEPMOTUHAMUKH.

10. Coynapenue Mexay akTUBHBIMU MOJIEKYJIAMU PEAreHTOB:

a) Bcera sBiseTcs YOPEKTUBHBIM;

0) MOXeT ObITh U HEAPPEKTUBHBIM;

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

T) SIBJISIETCSI HEOOXOAUMBIM U JOCTATOYHBIM YCJIIOBUEM JUISl IPUHIIUITUAIBHOM BO3-
MOHOCTH MPOTEKAHUSI XUMUYECKOU pEaKIUu.

11. Ha BennunHy CKOpOCTH reTEpOT€HHON PEaKIMN OKA3bIBAET BIIUSIHUE:

a) KOHIICHTPAMA BCCX NCXOJHBIX BEIICCTB, HC3ABUCUMO OT UX arp€rarTHOro COCTOAHMA,



0) TUTOIIA/h TOBEPXHOCTH paszzielia MeXKIy BEIIeCTBAMH, yUaCTBYIOIMMHU B XMUMHUUECKOM
PEaKIMK U OTIIMYAIOIIUMHUCS JAPYT OT JIPyTa arperaTHbIM COCTOSIHUEM;

B) HAJIMYUE B PEAKIIMOHHON CMECH KaTaln3aTopa;

F) TOJIBKO KOHICHTPAIIUA F&3006p8,3HI)IX BCHICCTB U BCIICCTB, HAXOAAIINXCA B pacC-
TBOPCHHOM BHJIC.

12. Bo ckombko pa3 BozpacteT ckopocTh peakiuu 2NO(T)+Cly(1)=2NOCI(T) nmpu
YBEJIMYEHUH JIaBJIICHUS B CUCTEME B 3 pasza

a) B 27 pa3; 6) B9 pa3; B) B 6 pa3; r) B 18 pa3?

IIpomexxkyTouyHasi arrecTauus (3a4eT ¢ OLEHKOI)
Bomnpocsl BBIX0THOT0 KOHTPOJIS

1. [IpenmMet u 33724l XUMUU. XUMHUS U IPOOJIEMBI IKOJIOTHUU. Y CTIEXU COBPEMEHHOM
XUMUHU.

2. OcHOBHbIE TOHATHUSI XUMUH. OCHOBHBIC 3aKOHBI XUMUHU.

3. Ctpoenue aToMHBIX sifiep. AnepHas mojaens aroma (Pezepdopn). Teopus [1nanka.
[Toctynatel bopa. KopiycKyispHO-BOJHOBBIE CBOMCTBA AJIEKTPOHA. Y paBHEHHUE Jie-bpoiiiis.

4. KBanToBbIe uncia: riaBHoe (N), opourtanbHoe (1), MarauTHOE (M) ¥ CLIMHOBOE (S);
UX XapaKTEPUCTUKHU U B3aUMOCBSI3b.

5. [lpunuun [Maynu; cnencteus u3z npunuuna [laynu. [IpaBuno Xynna. [puHiun
HauMeHblien sHepruu (mpasmia KieukoBckoro).

6. DnexkTpoHHbIe U rpaduyeckue Gopmyiibl. DNEKTPOHHbIE aHanoru. HopmanbsHoe u
BO30YKJIEHHOE COCTOSTHUE aTOMOB.

7. Ilepuoanueckuii 3akoH U nepuoauyeckas cucrema JI.M.MenneneeBa. 3akon Mo3-
nu. [lepuoasl u rpymnmbl B CBETE TEOPUU CTPOCHUS aToMa. BalleHTHOCTh aTOMOB. M3MeHeHune
CBOMCTB XMMUYECKHUX AJIEMEHTOB (SHEPTUU MOHU3AIMHU, YHEPTUHU CPOJICTBA K DJIEKTPOHY,
ANEKTPOOTPULIATEIBHOCTH, HOHHBIX PAJUyCOB).

8. Xumuueckast cBsi3b. OCHOBHBIC BUJIbI U XapaKTEPUCTUKN XUMHUECKON CBS3H.

9. KoBanenrtHas cBsi3b. MeTos BaleHTHBIX cBsizeil. Teopust JIpronca. Mexanusm oOpa-
30BaHMS XUMHYECKOU CBA3U. HackmaeMocTs 1 HanpaBiIeHHOCTh KOBaJIEHTHOU CBs3u. [1o-
JsipHas KOBAJICHTHAsSI CBS3b.

10. Monnas cBs3b. Teopust Koccens.

11. BzaumojelicTBre MEXy MOJieKylamMu. JJoHopHO-akuenTopHHas cBs3b. Kom-
IJIEKCHBIE COETMHEHUS.

12. BogopoaHas cBs3b. MeTammnaeckasi CBA3b.

13. T'ubpumu3zarms aroMHbIX opouTasneit. [IpoctpancTBeHHAs KOHDUTYPAITUS MOJIEKYJT.

14. I'oMOreHHbIE U TeTEPOreHHbIE CuCcTeMbl. CKOPOCTh XUMUYECKUX PEAKIIUN B TOMO-
TE€HHBIX U T'€TePOre€HHBIX CUCTEMAaX. JHEPIrusl aKTUBALINH.

15. 3aBHCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLUNA OT KOHIIEHTPALMH (3aKOH 1eUCTBUS
Macc), remneparypsl (mpasuio Baut-I'odda), katanuzatopoB. 3akoH ASHCTBUS Mace IS
rEeTEPOreHHBbIX PEAKLIUM.



16. O6patumele peakuuu. PaBHoBecHOE cocTosiHME cucTeMbl. KoHCTaHTa paBHOBECHs
JUI TOMOT€HHBIX U reTeporeHHbix cucreM. [Ipunnun Jle Hlatense. Bausaue naBnenus,
TEMIIEPATYPbl, KOHLIEHTPALUN HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.

17. OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U NEPUOAUYHOCTD UX
n3MeHeHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiun. CteneHs okucienus. [Iponeccel
OKHUCJIEHUS! M1 BOCCTAHOBJICHUS. TUITMYHBIE OKUCIUTEIN U BOCCTAHOBUTENU. THUIIBI OKUCITU-
TEJIbHO-BOCCTAHOBHUTEBHBIX PEAKIIHM.

18. MeTo/1bl cOCTaBJIEHNE YPAaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINN:
AJIEKTPOHHOT'O OajlaHCa, HOHHO-3JIEKTPOHHBIH.

2 cemecTp

Bonpocsl k codece0BaHNIO

Pa3zpnen 1
. BHyTpeHHsI SHEpTUsl U SHTAJIbIU.
TerunoBble 3PPEKThI XUMHUUYECKUX PEAKIUH (3K30TEPMUUECKUI U SHIOTEPMUYECKUI).
. TepMOXUMHYECKUE 3aKOHBI.
. Tepmoxumnueckue ypaBHeHus. 3aKoH ['ecca, ciencTBus u3 3akoHa ['ecca.
. TertoTa 00pa3oBaHus U TEIJIOTAa CTOPAHUS BEILIECTB.
DOHTpONUs, U3MEHEHHE SHTPOITUH IIPH XUMHUUYECKUX Ipolieccax U (pa30BbIX Mepexoax
. O”eprus ['n06ca. Ee u3mMeHeHne npu XMuMUYECKHUX MPOLIECCaX.

0N UAWN R

. HaHpaBJ'ICHHOCTB XUMHUUYCCKUX ITPOLECCCOB

O

. PactBophr1. O01IME CBOICTBA pacTBOPOB. 3aKOHbI Payia. OcMoTHYECKOE TaBICHHE,
3akoH Bant-I'odda.

10.CriocoObI BeIpake€Hus1 KOJTUYECTBEHHOTO COCTaBa pacTBOPOB(IIPOIICHTHAS, MOJISIP-
Hasi, MOJISITbHASI , HOpMaJIbHAsi KOHIICHTPAIIUU PACTBOPOB)

11.Temmeparypa kumenus cepoyriaepoza 46,20°C, a 56yumockonuuexas KOHCTAaHTa
ero 2,36". PactBop, conepxamuii 0,512 r cepoyriepoaa, KUIIUT MIpU 46,67°C. U3 CKOIBKHX
aTOMOB COCTOSIT MOJIEKYJIbI CEPBI, PACTBOPEHHOM B cepoyriiepoe?

12.1Tpu pactBopenuu 15 r xmopodopma B 400r rdupa, 30ymIrnockonudeckas KOH-
CTaHTa KOTOpOro pasHa 2,12°, TeMmeparypa KumeHus pacTBOpa MoBbICHIach Ha 0,665°C.
Onpenenure MOJISIpHYIO Maccy Xjaopodopma.

13.Boansblii pacTBOp, coaepkamuii 5,18 r pactBopeHHoro Bemiectsa B 155,18 1 pac-
TBOpa, Kpuctammsyercs npu —1,39°C. Kpuockomuueckast koHCTaHTa Boas! 1,86. Ompexe-
JIUTE MOJISIPHYIO MacCy PaCTBOPEHHOIO BEIIECTBA.

14.BoaHble pacTBOPHI 3JEKTPOJIUTOB.

15.Teopust 2JIEKTPOJUTUUECKOMN AUCCOIMAIIMA AppEeHUyca.

16. MexaHu3M 2JIEKTPOJIUTHUECKON Auccormanuu. Monuzarus.

17. CunbHbIe U ca0bIe AIEKTPOIUTHI

18. Crenens aucconuanui, KOHCTAHTA JUCCOLMALIMN

19. 3akon pazbaBienns OcTBayibaa

20. Tucconuanus KUCIOT, OCHOBAHUM, COJICH.

21. MHoroctyneH4aTast JMCCOIUAIMS KUCJIOT, OCHOBAHUM



22. NonHo-MoeKysipHble ypaBHeHMs. COCTaBlIeHHE YpaBHEHUN peakuuii oOMeHa
MEXAY AJIEKTPOIUTAMU

23. luccouuanust Bosibl. BomopoaHblil moka3aTenb Cpeibl.

24. Onpenenure CTENEHb AUCCOLMALIMY U KOHIIEHTpaIMio HOHOB Bojopona B 0,01 M
pacTBOpe a30TUCTOMN KUCHOTHI, ecnu Ky =4,6- 10,

25. Omnpenenure CTENEHb JUCCOMMAIIMY U KOHIICHTPAIIUIO HOHOB Bogopoaa B 0,1 M
pactBope xsopHoBaTucTol kucaotsl HCIO, ecmu Kji= 5,0- 10

26. [Tpu xakoi KOHIIEHTpAIMU PacTBOPA CTENEHb AUCCOLMAIIMHI a30TUCTON KUCIIOTHI
Oynet paBHa 20%, eciii KOHCTaHTa MOHU3AIMU paBHa 5,1- 10™? Berunciure KOHIIEHTPALIUIO
MOHOB BOJIOPOJIa B 3TOM PacTBOPE.

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

28. Onpenenure CTENEHb JUCCOLMAIIMN U KOHLIEHTPAILIUIO HOHOB Bojiloposa B 1 M
pactBope xsopucroit kucinorel HCIO,, ecmu K= 1,1 1072,

29. OmnpeenuTe CTENEHb JUCCOIMAIIMK W KOHIICHTPAITUIO HOHOB Bogopoaa B 0,1 H
pactBope cuHuIbHOH kuciotel HCN, ecmm Kj=7,2- 1019,

30.CymHocTh ruApOIn3a.

31.I'uaponu3 conur, 00pa30BaHHOM CHIIBHOM KMCIIOTOM C ClIa0bIM OCHOBAHUEM

32.I'maponms commm, 00pa30BaHHOM CJ1a00H KHCIIOTOM C CHIIHBIM OCHOBAaHHEM

33.I'maponms comm, 00pa30BaHHOM CJTA00H KHCIIOTOM C C1a0bIM OCHOBAaHUEM

34.CreneHp rTuapoIn3a

35.Kakue u3 coneii Al,(SO,)3, K3S, PB(NO3),, KCI moaseprarorcs rumpoausy? Co-
CTaBbTE MOHHO-MOJIEKYJIIPHBIE U MOJICKYJISIPHBIC YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIIUX
coxneii. Kakoe 3nauenue pH (> 7<) umMeroT pacTBOpPHI ITHX COJICH?

36.Kakue ¢hakTopsl BIUAIOT Ha CTETICHb TUAPOIN3a COU. B Kakux ciyyasx npu ruj-
posin3e 00pa3yroTCs KUCIbIE ( TUPO-) U OCHOBHBIE ( TUAPOKCO-) coyn? CocTaBbTE HOHHO-
MOJICKYJIIPHBIE ¥ MOJICKYJISIPHBIC YPABHEHHS THIPOJIN3a COOTBETCTBYIONIUX COJICH.

37.Kak 3aBHCHT CTEIeHb TUAPOIN3a OT Temneparypsl? Ilouemy? B kakyto cTtopony
cMecTuTcst paBHoBecHue ruapousa conr NaCN, ecam k pacTBopy mpuOaBUTh: a) MIEN0Yb; 0)
KHCJIOTY; B) XJIOpua aMMoHuUsI? OTBET MOATBEPAUTE HOHHO-MOJICKYJIIPHBIMHA U MOJICKYJISIP-
HBIMU YPaBHEHUSIMU.

38.Kakoe cTpoeHre UMeeT TBOMHOM IICKTPUICCKHUMN CTPOH?

39.YeM 0OBSICHSIETCSl yCTOMYUBOCTD KOJUTOMIHBIX CUCTEM?

40.KakoBo cTpoeHHE MUIIEIIBI?

41 Kakue MeToay CyIIEeCTBYIOT JIJIsl IOJIYYEHHS KOJUTOMI0B?

42.B 4yeMm CyIIHOCTh MOJy4EHUS 30JIed METOJIOM MENTH3AINU?

43.Yto Takoe koaryssius. Kakue (hakTopsl BRI3BIBAIOT KOATYJIISIUIO?

Paznen 2

1. ®opMbI HAXOKACHHUSI METAIJIOB B MPUPOJIC

2. [lonydyeHre MeTaIOB U3 Pyl

3. MeToasl BOCCTAaHOBJICHHUS METAJIOB



4. Tlony4yeHue YUCTHIX METAJIOB

5. 1.XuMuyeckue cBOMCTBA METAJIJIOB.

6. B3aumopeiicTBre META/IOB C CEPHOM U COSTHON KUCJIOTaMH.

7. BzauMoieficTBUE METAJUIOB C a30THOU KHUCJIOTOIA.

8. [TaccuBarust MeTaslIoB.

9. JleiicTBHE MIEI0YCH HA METAJLIHL.

10.KucnopoaHbie COETUHEHUS METAJIIIOB

11.AMdoTepHbIe COeTUHEHHS METAJIJIOB

12.I'unpokcuapl METaIJIOB

13./IoHOpHO-aKILIENITOPHAs CBS3b B KOMILJIEKCHBIX COCTMHEHUSX

14 . Teopust KOMILIEKCHBIX coelMHeHn BepHepa

15.KomrmnekcoobpaszoBarenb

16.Bupl muranaos

17.Ctpoenue u 3aps KOMIJIEKCHOTO HOHA

18.KomruiekcHbIC KATHOHBI 1 AaHUOHBI

19.VYcroitunBOCTh KOMIUIEKCHBIX COSMHEHUN

Pa3znen 3

1. DnexkTpoXxuMHUECKUE MPOIECCHl HAa TpaHuIle pasaena ¢as.

2. JIBOWHO¥ 2JIEKTPUYECKHANA CITOM.

3. Bo3nukHOBEHHME MOTEHITMATA HA TPaHMIIEC pasaena ¢a3: MeTall/ pacTBOP AJIEKTPO-
JUTa. DIIEKTPOIHBIN IMOTECHIINAL.

4. T'anpBaHnyeckuii 3eMeHT. [IpuHIMNI paboThl. DIEKTPOABIKYIIAS CHUIIA SJIEMEHTA.

5. CTanaapTHBIN BOJIOPOHBIN SJIEKTPO/I.

6. CranmapTHbIe MOTEHIIMAIBI METAJUTHUECKUX JIEKTPOJIOB.

7. 3aBUCUMOCTD AJIEKTPOHBIX TOTEHIIMAIOB OT KOHIICHTPAIIMK UOHOB B PACTBOPE.
VYpasuenue HepHcra.

8. KoHIeHTpannoHHbIC TATbBAHUYECKHAE DJICMEHTHI,

9. MapraHueBblii JIEKTPOJI B PACTBOPE €ro COJIM MMeeT moTeHIman - 1,23 B. Bor
YHCIINTE KOHI[CHTPALMIO HOHOB MN** (B MonB/1).

10ITorennman cepebpsinoro smekrpona B pactBope AQGNO; cocraBun 90% ot
3HAQUEHHS €r0 CTAaHAAPTHOTO 3JIEKTPOAHOTO MOTEHUIHANa. YeMy paBHa KOHIIEHTpalus NOHOB
Ag" (B Monb/m)?

11.ITpu Kako¥ KOHIIEHTpAIMKA UOHOB ZN (B MOJIb/JT) MOTEHIIMAT IIMHKOBOTO 3J1eKTpona Oy-
net Ha 0,01 B MeHbI1Ie ero CTaHAAPTHOTO 3JIEKTPOAHOTO NOTEHIaa?

12.CymHOCTb ANEeKTPOIn3a

13.25eKTpoau3 paciiaBoB U PAaCTBOPOB COJICH

14.BTopuyHbie NpOLECCHI IIPU ANEKTPOIN3E

15.ITocnenoBaTeNbHOCTD Pa3psAIKU HOHOB IIPU JICKTPOJIN3E

16.91exTpoau3 ¢ pacCTBOPUMBIM U HEPACTBOPUMBIM aHOIOM

17.3axonb1 @apanes. Bexos 1o Toky.

18.0nexkTponu3 pacTBOpa HUTpaTa cepebpa MpPOBOAWIM MNpuU cujie Toka 1,5 A B



tedueHne 3 4. CocTaBbTe »JJIEKTPOHHbIE YPaBHEHUS MPOLIECCOB, MPOUCXOMSIIMX Ha
anektponax. Kakas macca cepeOpa BblAeNMiIach Ha KaroJe U KakoB oObeM raza (H.V.)
BBIJICJIMBILIETOCS HA aHOiE?

19. ITpu snexrponu3se pactBopa opomuaa meau (1) (yronbHbie 31EKTPOJIBI) HA OJHOM
U3 AMEeKTpooB BeienmiIoch 0,635 T Meau. CKOIbKO TpaMMOB OpoMa BBIACIUIIOCH Ha IPYTOM
ANIEKTPOE, €cli BbIXoJ 1o TOKy Opoma 90%? CocraBsTe YypaBHEHHUS pEaKIuii,
MPOTEKAIOUINX Ha JIEKTPOIaX.

20. Dnexrponn3 pactBopa Nal mpoBoauu rpu cuiie Toka 5 A B Teuenue 1,5 1 CoctaBbTe
AIIEKTPOHHBIE YPaBHEHUS MIPOIIECCOB, MPOUCXOISAIIMX HA YTOJIBHBIX AJIEKTPOJIaX, U BHIYUCIUTE
Maccy BEIIECTB, BBIJICIUBIINXCSA HA KaTOE U aHOJIEe?

21. Koppo3ust MmeTasuios.

22. Knaccuduxaiusi KOppO3HOHHBIX TPOIECCOB.

23. Xumuueckas Kopposus (Ta3oBast KOppo3usi, KOppo3us B HEINEKTpoauTax). Kune-
THKa XUMHYECKOU Koppo3un. KoagpuuumeHTt cniaomHocT.

24. DnekTpoXuMHIecKasi KOPPO3Hs; €€ BUABI M CYITHOCTh. Koppo3us ¢ BogopoaHOH 1
KUCJIOPOJHOM JENOISPU3ALIUEH.

25. Knnaccuuxkaiys MeTo0B 3alIUThl METAJUIOB U CIJIABOB OT KOPPO3UH.

26. MeTanmnyeckue 3allUTHbIE TTOKPBITUS (KaTOJHBIE U aHOIHbIE).

27. CriocoObl HaHECEHUST METAJUTMYECKHUX TTOKPBITHH.

28. Hemeramummueckue 3auTHBIC TOKPITH. OKCUANpOBaHNE (BOPOHEHHE, aHOIUPO-
Banue). docdatuponanue.

29. DIEKTPOXUMHUIECKHE METO B 3aIIUTHI (IPOTEKTOPHAS 3aIlliTa, KaTOIHAS 3aIUTa).

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

31. Kak npoucxonut armMocdepHasi Koppo3us JIy>KEHOTO U OIIMHKOBAHHOTO JKeJie3a Mpu
HapymieHuu TMOKPHITHA? COCTaBbTE JJIEKTPOHHBIC YpaBHCHHUS AaHOMHOTO W KaTOIHOTO
nporeccoB. KakoB coctaB mpoaykToB?

32. B pacTBOp 2MEKTPONINTA, COACPKAIIECTO PACTBOPEHHBIN KUCIOPO/I, OMyCTHIIH JKe-
JIE3HYIO TUIACTUHKY M KEJIE3HYIO IJIACTHHKY, YaCTUYHO MOKPHBITYIO Meblo. B kakom cimyyae
MPOIIeCC KOPPO3UH Kele3a MPoXoauT HHTeHcuBHee? CocTaBbTe dJIEKTPOHHBIC YPABHEHUS
aHOJIHOTO U KaTOJHOTO MPOIECCOB

ATTecTanus pasiesion
Tecr 1.

1. PacTBopamMu Ha3BIBAIOTC:

a) TEPMOJMHAMHYCCKH YCTOHYMBBIC TOMOTEHHBIE CUCTEMBI, COCTOSIINE U3 IBYX B 00-
Jiee KOMITOHEHTOB;

0) TepMOIMHAMHYECKH HEYCTOWYUBBIE TOMOTEHHBIE CUCTEMBI, COCTOSIIINE U3 OJHOTO
KOMITOHEHTA;

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

') TepPMOJUHAMUYCCKH HEYCTONYHMBBIC TE€TEPOTCHHBIE CHCTEMBI, COCTOSIINE U3 IBYX U



0oJiee KOMITOHEHTOB.

2. PactBopuMOCTH — 3T0:

a) KOJIMYECTBO MOJIEH BEUIECTBA, CIOCOOHOE pacTBOPUTHCS B 1 J1. pacTBOpa;

0) macca BemectBa (), ciocooHast pactBoputhes B 100r (i 1000 1) pacTBopUTENS;

B) XUMHUYECKOE KOJMUECTBO BEIIECTBA, CHOCOOHOE paCTBOPUTHCS B 1 KT pacTBOpa;

T') KOJIMYECTBO MJI BEIIECTBA, CIOCOOHOE PacTBOPUTHCA B 1 MOJjie pacTBopa.

3. IIpu pacTBOpeHNH TBEPABIX BEIIECTB B BOJE TEILIOTA:

a) BCerJia MorJIoaeTCs;

0) Bcer/ia BeIICIISICTCS;

B) MOJKET IOTJIONIATHCS WIIA BBIJEISITHCS;

I') HE BBIJCIISIETCS] ¥ HE MOTJIOIIAETCS.

4. B mpotiecce pacTBOPEHHSI pa3INydaloT CTAANH:

a) pU3NYECKYIO0 U XUMUYECKYIO;

0) pusmyecKyro U MEXaHUYECKYIO;

B) XUMHYECKYIO M TEPMOIUHAMUYICCKYIO;

') XUMHUYECKYIO U MOJIEKYJISIPHYIO.

5. Ha xumudeckoit ctaiuu pacTBOPEHUS MPOUCXOJIUT:

a) pa3pylleHNE KPUCTAIUTMUECKON PEIIETKH paCTBOPSEMOTO BEIIIECTBA,

0) pacrnpeeneHre YacTUll paCTBOPSEMOro BEIIECTBa BO BCEM 00bEME PacTBOPa;

B) 00pa30BaHKE T'UJIPaTOB;

r) oOpa3oBaHue COJIbBATOB.

6. Ha ¢husmueckoil craiuu pacTBOPEHUS POUCXOIUT:

a) pa3pylIeHHe KPUCTAIIMYECKON PEHIeTKA PAaCTBOPSIEMOrO BEIIECTBA;

0) pacrpeeneHre YacTHIl paCTBOPSEMOro BEIIeCTBa BO BCEM 00beMe PacTBOPa;

B) 00pa3oBaHuE TUAPATOB;

r) oOpa3oBaHUE COJIbBATOB.

7. TennoTy, BBIASISIEMYIO WJIH MOTJIOMAEMYIO IPY PacTBOPEHUU | MOJISI BEIecTBa,
HA3bIBAIOT €T0:

a) paCTBOPUMOCTHIO;

0) TerI0TON pacTBOPEHUS;

B) TEILIOTOU pacTBOPA;

I') TeMIIepaTypHbIM KO3 OUITMEHTOM.

8. PacTBOp, B KOTOPOM COAEPKUTCS MAKCUMAJILHO BO3MOXKHOE B JAHHBIX YCIOBUSIX
KOJIMYECTBO PACTBOPEHHOTO BEIECTBA, HA3BIBACTCS:

a) KOHLICHTPUPOBAHHBIM;

0) MepechIEHHBIM;

B) HACBIIICHHBIM;

') HCHACBIIIICHHBIM.

9. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILIEHUE!

a) MacChl PAaCTBOPEHHOTO BEIIECTBA K MacCe pacCTBOPUTEIS;

0) Macchl paCTBOPHUTENS K MacCe PAaCTBOPEHHOTO BEIECTBA;



B) MacChl pacTBOpa K Macce pacTBOPEHHOTO BEIIECTBA ;
I') MacChl pACTBOPEHHOTO BELIECTBA K MACCE PacTBOPA.
10. I3 KOHLIEHTPUPOBAHHOTO PACTBOPA MOYKHO MOJYYUTh pa30aBiICHHBIN:
a) yJaJisisi paCTBOPUTEb;
0) n06aBIsisl paCTBOPUTEID;
B) yJlaJsisi paCTBOPEHHOE BEILLECTBO;
') 100aBJIsisl pACTBOPEHHOE BEILIECTBO.
11. MaccoBas 107151, BRIpa)K€HHas B MPOIIEHTaX, TOKa3bIBAECT:
a) maccy Bemecta B 100 M1 pacTBopa;
0) maccy BemiectBa B 100 1 pacTBopa;
B) Maccy BemecTBa B 1000 r pacTBOpa;
r) maccy Bemiecta B 1000 r pacTBopuUTers.
12. MaccoBas 101t BBIpaXKaeTcs B:
a) r/m;
0) MOJIB/;
B) JOJISIX €IUHMUIIBI ;
T') IPOIICHTAX.
13. MoJisipHasi KOHIIEHTpAIUs BEUIECTBA — 3TO OTHOLICHUE:
a) KOJIMYECTBA PACTBOPEHHOI'O BEILIECTBA K 00BEMY PACTBOPHUTEIIS;
0) KOJIMUYeCTBA PACTBOPEHHOTO BEIIIECTBA K 00BEMY pacTBOPA;
B) KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA K MACCE PACTBOPUTEIIS;
') MaccChl BEIIECTBA K 00BEMY pacTBOpA.
14. KonuraTuBHBIMU CBOMCTBAMU PACTBOPOB SIBJISIFOTCS:
a) OCMOTHYECKOE JIaBJICHUE;
0) MOHMKEHNE TEMIIEPATyphl 3aMepP3aHUs PACTBOPOB;
B) TMOBBIIICHNUE TEMIIEPATYPhI 3aMEeP3aHUs PACTBOPOB;
T') IOBBIIICHUE TEMIIEPATyPbl KUTICHHUS PACTBOPOB.
15. Ocmocom HazbIBaeTcs:
a) MpolLecc MPOHNKHOBEHHS MOJIEKYJT paCTBOPEHHOTO BEIIECTBA Yepe3 MOTyIPOHHIIA-

eMyI0 MeMOpaHy M3 pacTBOpa C OOJIbIIeH KOHIICHTpAIlMel B paCTBOP ¢ MECHBIIICH KOHIICH-

Tpalue;

0) MpenuMyIeCTBEHHO OJHOCTOPOHHSSI CaMOIIPOU3BOIbHAs AU(DY3Ust MOJIEKYIT pac-

TBOPHUTEJISI Ue€pe3 MOIYIIPOHUIIAEMYIO MEMOpaHy U3 PacTBOpPA C MEHBIIIEH KOHIIEHTpAIUei B

pacTBOp ¢ OOJIbIIIEH KOHIIEHTPAILIUEH;

B) MPOLIECC PABHOMEPHOTO paclpeie]ICHUsI MOJICKYJI pACTBOPSHHOTO BELIECTBA IO

BCeMYy 00bEMY pacTBOpa;

I') IPEUMYIIECTBEHHO OJHOCTOPOHHSSI CAMOTIPON3BOIbHAS AU GY3UsS MOJIEKYIT pac-

TBOPUTEJISI Uepe3 MOTYITPOHUIIAEMYIO MEMOpaHy U3 PacTBOpa ¢ OOJIBIIEH 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. 3aBUCUMOCTb JIaBJICHUS HACHIIIICHHOTO Mapa PaCTBOPUTENS Hal paCTBOPOM OT
MOJIBHOW JIOJI PACTBOPEHHOI'O BEILIECTBA HA3bIBACTCS:

a) 3aKoH Payus;

0) 3axon Baut-I'odda;

B) 3akoH HepHcra;

r) 3akoH dapanes.

18. UTo 13 mepeurcIeHHOTo SBISETCS CISACTBUEM U3 3aKOoHa Payisi:

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

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

B) PaCTBOPHI 3aMeP3at0T Mpu 0o0Jiee BHICOKOW TeMIIepaType, YeM YUCThIN PaCTBOPUTEIID;

') pacTBOPBI 3aMeP3ar0T Ipu 00Jiee HU3KOM TEMIIEPATYPE, YEM YUCTBIA PACTBOPUTEIID.

19. B popmyne Aty = E *m cumBon «E» — 3to:

a) SHEPrusi aKTUBAIINH ;

0) 20y ITHOCKOTIMYECKasi KOHCTAHTA,

B) KPHOCKOIMYECKAs] KOHCTAHTA,

') TEIJIOTA KUTICHHUS.

20. D0yUTMOCKONMUYECKHUI METO/I — 3TO METO/1 MCCIIEIOBAaHUS, OCHOBAHHBIN Ha!

a) U3MEPECHUU JaBJICHUS,

0) U3MEPEHHH BJIEKTPOIPOBOTHOCTH;

B) U3MEPEHUHU TEMIEPATYPhI KUTICHUS;

I') I3MEPEHUH TEMIIEPATypPhl 3aMEP3aHMUS.

Tecr 2.

1. Camblii pacipoCTpaHEHHBI METAJI B 36MHOU KOpe.

1. Fe

2. Ti

3. Al

4. Ca

2. Kaxoit u3 MeTamioB criocOOEH BBHITECHSATH BOJAOPO/I U3 BOJIBI MPU KOMHATHON TEM-
nepatype?

1. Cu

2. Fe

3. Na

4. Ag

3. Kakoil u3 MeTauioB aKTUBHEE BCETO PEArMPYET C KUCIOPOIOM IIPU KOMHATHOM
Temneparype?

1. Fe

2. Hg

3. Ag



4. Cu
4.C KOHIIEHTPUPOBAHHOMN a30THOM KMCJIOTOM HE Oy/IEeT B3aMMOICHCTBOBATD.
1. Cu
2. Fe
3.Cr
4.7Zn
5. C consHOM KUCTOTON HE OYJIET B3aMMOICHCTBOBATD.
1. Cu
2. Fe
3. Al
4.7Zn
6. C KOHIIECHTPUPOBAHHOMN CEPHOMN KUCIOTON HE Oy/IeT B3aUMOICHCTBOBATH.
1. Cu
2. Fe
3. Mg
4.7Zn
7. C pacTBOpPOM €JIKOT0 HaTpa He OyJeT B3auMOIeHCTBOBATb.
1. Ga
2.Zn
3. Fe
4. Al
8. B ctakan ¢ 60 1t 10 % pactBopa HCI Hacemanu 8 T 5keJe3HBIX OMUIOK U OCTABHIIA
CTOSITh Ha Bo3ayxe. Ha cnemyromuii 1eHb 0OHapyXIn, 94TO B CTakaHe 00pa30Bajoch Bellle-
CTBO COCTaBa:
1. FeCI2
2. Fe(OH)CI
. Fe(OH)CI2
. Fe(OH)2C
. [leproanueckoii TabauIIEe SIEMEHTOB METAIAMU SIBJISIFOTCS BCE JIEMEHTHI
. ocHOBHBIX noarpym [l u IV rpynn
. ocHOBHBIX noarpymn VII u VIII rpynn
. OCHOBHBIX noArpynn IV u V rpynn

A WODNPEFE O P~W

. TOOOYHBIX TTOATPYIII

10. Merasmibl B CBOOOTHOM COCTOSIHUU B X0/1€ XUMUYECKUX PEAKIIUN TPOSIBIISIIOT

1. TOJILKO OKUCTUTENBHBIE CBOWCTBA

2. TOJIbKO BOCCTAHOBUTEJbHBIE CBOICTBA

3. M OKHUCIIUTENIbHBIE CBOMCTBA, 1 BOCCTAHOBUTEJILHBIE CBOMCTBA

4. He IPOSIBIAIOT TAKMX CBOMCTB

11. Kakue u3 ykazaHHBIX HH)KE METaNIOB OyAyT B3aUMOIEHCTBOBATh C BOJOM MpHU
KOMHATHOM TeMIEpaType:

1) Fe, Co, Ni;



2) BCce MeTaJljIbl, CTOSILIUE B PSAY HAIPSDKEHUH 10 BOJOPOA;

3)Cu, Ag, Au;

4)Ba, Sr, Ca;

5)Be, Al, Mn?

12. Kakue npotyKThl 00pa3yroTcs Ipu ASHMCTBUM BOABI HA MAarHUM:

[)MgO,H;

2)MgH2,02;

3)Mg(CH);;

4) Mg(OH),, Ha,

5)MgO,,H,?

13. Kakoe coearHEeHNE aIfOMUHMSI 00pa3yeTcs IpU B3aUMOAEUCTBUU €r0 C paCTBOPOM
TUAPOKCUIA KAJIHS:

1)A1,03;

2)A1(OH)3;

3)K[AL(OH),];

4) HeT OTBeTA;

5)A1H;3?

14. Kakve npoayKThl MOJIY4YarOTCsl IPY B3aUMOAECHCTBUM OEpUILINS C PACTBOPOM T'HI-
POKCHIA KaJIU:

1) Be(OH),, K;

2) K;Be0,, H,0;

3) Kz[Be(OH),];

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

Tecr 3

1.Ha ocHOBE XMMH3Ma ITPOLIECCOB, MPOTEKAOIIMX B TAIbBAHUYECKUX JIEMEHTAX,
ONPENEIINTE, B KAKOM CIIy4ae HUKENb SBJIIETCS BOCCTAHOBUTEIEM:

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

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

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

3. YkaxkuTe, B KAKOM M3 CJIEAYIOIIMX IaJbBaHUUECKUX JIEMEHTOB KaTOAHBIN ITPOLIECC

BBIpa3uTCs ypaBHeHueM Ph**+2e=Ph’
1. Pb/Pb**//IMg** /Mg 2. Pb/Pb*//Cu®/Cu

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

4. Yemy paBHa 3./1.C. raIbBaHHUECKOTO 3JIEMEHTA COCTOSILEM U3 HUKEIIEBOTO AJIEK-
TpoJia, MOTPY>KEHHOTo B 1* 10°M PacTBOp XJIOPUAA HUKEII U XPOMOBOTO 3JIEKTPOA, I10-
rpyXeHHOTOo B 1* 10°M pactBOp X7T0pHIa XPOMA.

1.4+0,490B. 2. .-0,490B. 3.+0,360B. 4.-0,360B.

5. [Ipu anexTponuse pacTBopa, Kakoil cou y Karona OyaeT pa3psukaThest Boja?

1.Hutpar umnnka. 2.Hutpat cepebpa

3.Hutpar menu. 4. Xnopua Marxusl.



6. [Ipu padpunupoBanuu meau Tok cuiioit SOA Beiaenser 3a 10 yacoB 550r menu.
Brruncnure BbIXOZ 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 BeIemiioch 10,8t cepebpa?

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

8. Uepes crneaymoline pacTBOPhI MPOIYCKAIU B TEUEHHE HEKOTOPOTO BPEMEHH MOCTO-
SITHHBIM TOK. YKa)XXUTe, B KAKOM cily4ae y karoaa pH>7.

1.Monun kanmus. 2. Xnopua meau. 3. Hutpat cepebpa. 4. Hurtpart pryTH.
9. Kakoi#t MeTami MOXHO JIEKTPOIUTHYECKU OCATUTh TOIBKO U3 paciljiaBa €ro coiu?
1. Hukerns. 2. Cepebpo. 3. Kanmii. 4. Menn

10.B ueMm CymHOCTh XMMHYECKOW KOppo3uu MmeTamioB?1. B kakom M3 ykazaHHBIX
MPOIIECCOB MPOUCXOIUT XUMHUECKAsE KOPPO3Us MarHus?

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

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

11. Kakoii U3 ykazaHHBIX METOIOB 3aIUThl HA3bIBAECTCS MPOTEKTOPHOMN 3aIIUTOM?

1. OxcunupoBaHue. 2. Tepmuyeckas 00pabOTKa CTaIu

3. [IpucoeanHenne K CTaATbHOMY KOPIYCY IIMHKOBOU TTACTHUHBI

4. O0paboTKa CTaJli a30THOM KUCIOTOM.

12.Ykaxwure, Kakoe U3 MPUBEACHHBIX TOKPBITHI KeJie3a sIBISICTCS] aHOAHBIM?

1.Fe —Zn 2. Fe—Ag 3.Fe — Ni 4. Fe—-Cu

13. Kakoit meTasi ciaeayeT B3sTh I MPOTEKTOPHOM 3alUTHI kKeje3a 0T KOPPO3uu?

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

14. Kakoii XMMHYECKUH COCTaB BELIECTBA 00pa3yeTcs MpU HAPYIICHUH MOKPBITUS Ha
BO3/lyX€ Ha IOBEPXHOCTHU JIYXKEHOTO KeJe3a?

1.Fe(OH)3 2. FeO 3. Sn(OH), 4.5n0

IIpome:kyTouHas aTTecTaums - IK3aMeH
Bomnpocs! k 3k3aMeny

1. OcHOBHBIE IOHATHSI XUMUYECKON TEPMOJTUHAMUKN BHYTPEHHSISI SJHEPTUS U DPHTAIIb-
nus cucteMsbl. TernoBbie 3QPEKTh XUMUUECKUX peakiuid. TepMOXuMUUYECKUe YpaBHEHUSI.
3akonsl ['ecca. DHTaNBNMS 00pa30BaHUA XUMUYECKUX COCTMHEHHM.

2. DHTPOIUA U €€ U3MEHEHHE MPU XUMUYECKUX peakiusix. JHeprus ['md0ca u
HaIPaBJIECHHOCTh XUMUYECKHUX PEAKIMU. Y CIOBHS CaMONPOU3BOIBLHOTO NPOTEKAHUS XUMHU-
YECKUX PEaKUUN. Y CIIOBUS XUMUUYECKOIO PABHOBECHS.

3. lucnepcHbie cucTeMsbl, ux kinaccudukanus PactBopel. Knaccudukaius pacTBOpoB.
CriocoObI BhIpayKEHUS! KOJIMYECTBEHHOTO cocTaBa pacTBOpoB. PactBopumocTs. M3menenue
SHTAJIBIINK U SHTPOIUHU MPU PACTBOPEHUH.

4. Xumudeckas Teopus pactBopoB. OO01e cBocTBa pacTBOPOB. 3akoHbI Payms. Oc-
MOTHYECKOE JIaBiieHue, 3akoH Bant-I'odda. Xumuueckoe paBHOBeCHE B pacTBOPAX.



5. BosiHbIie pacTBOpPHI 3JEKTPOJIUTOB. Teopus 31EKTPOTUTUYECKON TUCCOLUALIUU.
[Ipouecc nucconmanuu. CunbHbIe U ciadbie 31eKTPOIUThl. CTeneHb U KOHCTaHTa IUCCOIU-
anuu. AKTUBHOCTb.

6. DnexkTponauTHYecKas Auccouuaus Boabl. Bogopoauelil nmokasarens cpenbl. UHau-
KaTOpHI.

7. 'maponus coen.

8. ManopactBopumsbie coequHeHus. [[pon3Benenne pacTBOPUMOCTH.

9. Komnounueie pactBopbl. CTpoeHHue MHUIEIUIb. MeToNbl MOMy4YeHUs! KOJIJIOMIHBIX
pactBopoB. Koarynsius KoJIsIOUIHBIX paCTBOPOB.

10. OO01as xapakTepruCcTUKa XUMMHUYECKUX 2JIEMEHTOB U MX

11. coenunenuii. Metamasl. Hemetamiel. ['panuna [{unTis.

12. CiocoObl moTy4eHHst METaNIOB M HEMETaJIIOB

13. XuMuyeckre CBOMCTBA METAJIJIOB: B3aMMOJIEHCTBHUE C BOJIOM, KUCIIOTAMH IIIEJI0YAMH.

14. s — meTanabl, UX XUMHUYECKHE cBolicTBa. CBOIICTBA COCUHEHMS S — METAJIJIOB

15. p — MeTamIbl, UX XUMHUYECKHE CBOMCTBA. CBOMCTBA COCIMHEHHS [) — METaJIJIOB

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

17. Hemeramnsl. OOmias xapaktepuctuka. O630p CBOKCTB.

18. Kommuiekcubie coenunenus. Teopust Bepuepa. Knaccudukanus. Crpoenue. [uc-
couuanus. Y CTonuuBoCTh. KOHCTaHTa HECTOMKOCTH.

19. DnexTpoXuMHUYECKHE TIPOIIECChl Ha TpaHuIle pasnena (a3. Bo3nukHOBEeHHE TIO-
TEHIIMaja Ha rpaHulle paszjaena ¢as: MeTajljl/ pacTBOP AJIEKTPOIUTA. DIICKTPOIHBINA MOTECHIIU-
an. CrangapTHBIA BOAOPOIHBINA SJICKTPO.

20. CranmapTHbIe TOTEHIIMAIBI METAITHYECKUX AJIEKTPOIOB. 3aBUCUMOCTD AJIEKTPO/I-
HBIX NOTEHIIMAJIOB OT KOHIIEHTpAllMi NOHOB B pacTBope. YpaBHeHue HepHcera.

21. I'anbBanuueckuit dnmeMent. [IpuHIMI paboThl. DAEKTPOABIIKYIIAS CHJIA DJIEMEH-
Ta. KoHIIeHTpalmoHHbIe TalbBAHUYECKUE PJIEMEHTHI.

22. CymiHOCTb dJIEKTPOJIN3a. DIEKTPOJIN3 PacIuiaBoB M pacTBopoB. [lociemoBarenn-
HOCTb 3JIEKTPOHBIX MPOIecCOB. BTopuuHbIe Mpoiiecchl IpH AJIeKTposin3e. PacTBopumbie u
HEpPaCTBOPUMBIC aHOJIbI.

23. 3axonsl Dapanes. Beixon no Toky. [lonspuszaius u nepeHanpsKeHUE SIEKTPOIOB

24. Vctionb30BaHUE TIPOLIECCOB AIEKTPOIN3a B TEXHUKE (MTOJTyYeHHE METAIIJIOB, HAHE-
CEHHUE raJbBAHMYECKUX MOKPBITUI).

25. XuMHUYeCKHe CBOMCTBA METAILJIOB.

26. Kopposzus metaioB. Kinaccudukaiys KOppo3MOHHBIX TPOLIECCOB. XUMUYECKAS
Koppo3us (razoBasi KOppo3us, KOppo3usl B HeAJIEKTpoauTax). Kunernka XumMuaecko Koppo-
3un. KoappuimeHT crniomHocTy.

27. DneKTpoXuMHUecKasi KOppo3us; €€ BUIbI U CYITHOCTh. Koppo3us ¢ BOJOpOoAHOM 1
KUCJIOPOJHOM AENOISPU3ALIUCH.

28. Knaccudukamnms METO0B 3allIMTHl METAJIJIOB M CILJIABOB OT KOPPO3un. MeTaliu-
YECKHE 3alUTHBIC MOKPHITUA (KATOJHBIE U AHOJHBIE).

29.Hemeramyeckue 3aimrHbie TOKpbITH. OKCHIpoBaHue (BOPOHEHHE, aHOAUPOBAHKE).



30. DAEeKTPOXUMHUYECKUE METOIbI 3aIUThI (IPOTEKTOPHAS 3allIMTA, KATOAHAS 3alUTa).
31. '3mMeHeHue CBOMCTB KOPPO3UOHHOM Cpe/ibl: HHTUOUTOPHI KOPPO3UHU.

OneHuBaHue CTy/IEHTA HA 3a4eTe Mo AUCHUIIHHEe «O011eil 1 HEOPraHNYeCKOH XUMHSD):

Bbanabl
(uToroBoit OcBoenmne
. . N TpeOoBanus K 3HAHUAM
PEHUTHUHTOBOM | KOMIETEeHIHH
OIICHKH )
100-85 [IponBunyThiii | OTBETHI HA MOCTABJICHHBIE BOMPOCHI MOJTHBIC, YETKHE U Pa3BEPHYTHIE.
YPOBEHB Pemenuss 3amad  JIOTMYHBI, JOKa3aTelIbHBI W JEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHUE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuii JlatoTcsi TIOJIHBIE OTBETHI HA TIOCTABJICHHBIC BOMPOCHL. IlokazaHo
YpOBEHb YMEHUE BBIICIATh MPUUMHHO-CIEACTBEHHbIE CBA3U. [lpu pemienun
3aa4y  JOMYIIEHbl HE3HAYUTEIbHBIC OIMMOKHU, HWCIPaBIECHHBIE C
MTOMOIIIBIO «HABOJISAIIMX» BOIIPOCOB MPETOaBaTesl.
69-60 BazosebIi OTBeThl Ha BONPOCHI U PEHICHUS MMOCTABJICHHBIX 3a7a4 HEIOCTATOYHO
YpOBEHb nosHble. Jloruka W MOCIEAOBATEeIbHOCTh B PEIICHUU 337a4 HUMEIOT

HApYyIICHMUS. B oTtBerax OTCYTCTBYIOT BbBIBOJBI.

Crynenrt, nonyuuBimii MmeHee 60 % OT MakCUMaJIbHOTO Oajuia 3a pas/ien IUCUUTUINHBI

HJIK IIPOMEKYTOYHYIO aTTCCTAIUIO, CUUTACTCSI HCATTCCTOBAHHBIM I10 I[ﬁHHOﬁ JUCHUILINHE.

HToropas oreHKa 1Mo 3K3aMEHY BBICTaBIIICTCS MyTeM MepeBoia HaOpaHHBIX OaJIJIOB B
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

Onenka 1o 5-0ayuibHON 1IKae G GO A e R Onenka ECTS
JK3aMEH

5 — «OomAU4UHOY 90-100 A
85-89 B

4 — «xopouto» 75-84 C
70-74 D

3 — «y0osremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emeOpPUMETILHOY Menee 60 F

YueOHO-MeTOANYECKOEe U HH(POPMAIIMOHHOE o0ecTieueHre YU4eOHOM QU CIMIIMHBI

OcHoBHas nuTepaTypa

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. Heoprannueckas xumusi. Teopetndeckue ocHOBHI : yueOHHK / B.

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

JlononHurensHas tureparypa

3. AnekcanapoBa, J. A. Heoprannueckas xumusi. TeopeTuueckiue OCHOBBI U J1abopa-

TOPHBIA IPAKTUKYM :

[TerepOypr

JlaHp,

yueOoHuk / OD. A. AnekcanapoBa. — 3-¢ u3d., crep. — CaHKT-

2020. — 396 C. Pexxum JIOCTyIA:

https://e.lanbook.com/reader/book/130569/#1

4. .bmunos JI.H. COopHUK 3a/1a4 U ypaKHEHUN TI0 00IIel XuMuu: yueOHoe mocooune
/ JLH. baunos, N.JI. Ilepdunosa, T.B. CokonoBa. — Cankt-IlerepOypr: Jlann, 2016. — 188 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/75504/#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

5. KpaTkuii kypc TeopeTHuecKoi HeOpraHM4ecKon Xxumuu : yaebHoe nocooue / E. T.
I'onuapos, B. 10. Konapamun, A. M. Xosus, 0. I1. AdunorenoB. — Cankr-IleTepOypr :
Jlanb, 2017. — 464 c. Pexxum noctyma: https://e.lanbook.com/reader/book/93591/#1

6. Tapxos KHO. OOmas wu  Heopranudeckas  xuMusa.  OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIIUM U XUMHUYECKOoe paBHOBecue. COOpHUK 3aJjaHUN U BapUAHTOB:
yaeonoe nmocooue / K.}O. Tapxos. — Cankr-IlerepOypr: Jlanp, 2019. — 80 c. Pexxum mocTy-
na: https://e.lanbook.com/reader/book/111891/#1

7. I'naponus coneit [TekcT] : MeToAd. ykas. K BBINL. Jla0. pad. 1mo kypey "Xumus" s
CTYyJl. TEXH. CIEll. W Hamp., 1o Kypcy "OO1mas 1 HeopraHuyeckas XuMus" IJsi CTyA. Harp.
"Xumuueckas TexHonorusa" Bcex gopM. o0yd. / coct.: lepbuna H. A., Cunununa U. H. -
banakoso: BUTHU HUSY MHUDU, 2016. - 12 c.

8. Kommekcusie coenunenus [Tekct] : MeTof. yka3. K BbIM. J1ab. pad. mo kypey "Xu-

Mus" 7S CTYA. T€XH. CIell. U HaIp., o Kypcy "OOmas u HeopraHudeckas XuMus'" s CTy/I.
Hamnp. "Xumuueckas TtexHosorusa" Bcex ¢opm o0Oyd. / coct. lllepobuna H. A. - banakoBo:
BUTU HUAY MUDU, 2016. - 12 c.

9. CkopocTb XuMHueckux peakiuii [TekcT]| : MeToa. yka3. K BbIN. J1a0. pad. mo Kypcy
"Xumus" U1 CTyA. TEXH. CIell. W Hamp., o Kypcey "OOmast 1 HeopraHudyeckas XuMus" st
ctya. Hamp. "Xumuueckas TexHojorus" Bcex ¢opm o0yd. / coct. Cununpbina M.H. TapanoBa
C.A.- banakoso: BUTU HUAY MU®DU, 2020. - 16 c.

10. Kopposust metammoB [TekcT] : MeToa. ykas. K BBIIL J1ad. pad. Hamp., o Kypey "O0-
11asi ¥ HeopraHudeckas Xumust'" JUIst CTy/. Hamp. "XuMudeckas TeXHOJIOrus" Bcex hopm o0yd. /
coct. Tapanona C.A., Cununpina UL.H. - banakoo: BUTU HUAY MU®DU, Anpobarust

11. Dnexrponu3 MetawioB [Tekcr] : MeTroa. ykas. K Bl jabd. pabd. Hamp., IO Kypcy
"OOmas ¥ HeopraHWyecKass XuMus' Juisd CTy/A. Hamp. "Xumudeckas TexHojorus" Bcex (hopm
o0yu. / coct. TapanoBa C.A., Cununibina M.H. - banakoso: BUTU HUAY MU®DU, 2020. - 16 c.

12. OxucIUTENHHO-BOCCTAHOBUTEIbHBIC peakiuu [ TeKCT] : MEeTO/. yKa3. K BBII. Jao.
pab. Hamp., o Kypcy "OOmias u Heopranuuyeckass Xumusa" Al CTyA. Hamp. "Xumuueckas
texHosorus" Bcex popm o0yu. / coct. Tapanosa C.A., Cunuupsina M.H. - banakoso: BUTU
HUAY MU®U, 2020. - 16 c.

13. I'anpBannueckuit 35eMeHT [TekcT] : MeTo. yKa3. K BBII. J1a0. pad. HaMp., 1Mo Kyp-
cy "OOmast u HeopraHuueckass Xxumus" A CcTya. Hamp. "XuMudeckass TEXHOJOrus'" Bcex
dhopm 00yu. / coct. Tumommua H.M., Cununeina M.H. - bamakoso.: BUTH, 2016. - 12 c.

14. DnexTponuTudeckas AUCCoNMANMs peakiuu [TekcT] : MeTo. yka3. K BbII. Jial.
pab. Hamp., o kKypcy "OOmias u Heopranuueckas Xumusa'" g cTyn. Hamp. " Xumuueckas
texHosorus" Bcex popm o0yu. / coct. Tapanosa C.A., Cununbina M.H. - banakoso: BUTU
HUAY MUDU, 2020. - 16 c.

15. Metannbl 1 ux cBocTBa [TeKCT] : METO/. yKa3. K BbIN. Jiab. pabd. Hamp., O Kypcy
"OOmas ¥ HeopraHW4YecKass XUMus' Jyisd CTyaA. Hamp. "Xumuueckas TexHojorus" Bcex (hopm
00yu. / coct. Tapanosa C.A., Cununpina U.H. - banakoso: BUTU HUAY MU®U, 2020. - 28 c.

16. Xumnueckuii skBuBasieHT [Tekct] : MeTon. ykas. K BbIN. Ja0. pad. Hamp., MO Kypcy
"OOmas 1 HeopraHuyeckas Xumus' i cTya. Hamp. "Xumuueckas TexHojorus" Bcex (hopm


https://e.lanbook.com/reader/book/93591/#1
https://e.lanbook.com/reader/book/111891/#1

00yu. / coct. TapanoBa C.A., Cununsina M.H. - banakoso: BUTU HUAY MUDU, 2020. - 16 c.

17. Onpenenenue atoMHOM Macchl Metaiia[Tekcr] : metoa. ykas. K Bbim. y1a0. pao.
Harp., Mo kypcy "OOmias 1 HeopraHudeckas XuMust" Ui CTy. Hamp. "XuMudeckas TeXHO-
norus" Bcex ¢popm 00yu. / coct. Tapanosa C.A., Cununbina U.H. - banakoso: BUTHU HUAY
MU®DU,

18. OmnpeneneHue TEIIOTHI pacTBOpeHUs coiielt [TekcT] : MeToa. yKas. K BBIM. Jal.
pab. Hamp., mo kypcy "OOmast u Heopranuyeckas XuMus" st CTy[. Hamp. "Xumudeckas
texHosorus" Bcex popm o0yu. / coct. Tapanosa C.A., Cununbina M.H. - banakoso: BUTU
HUAY MUDU, Anipobartust

19. O6mass u Heopranuueckas Xumus [TeKcCT] : MeTOJ. yka3. K BBbINN. KOHTp. pad.
Hafp., o Kypcy "OO1mas 1 HeopraHudeckas XuMus" Juisl CTyA. Harp. "XuMuyeckast TeXHO-
norus" Bcex ¢popm 00y4. / coct. Cununpina U.H. - banakoso: BUTU HUAY MUDU, Anpo-
Oars

IIporpammHoe o0ecnieyenue u UHTEepHET-pecypcehl:

- Ipouecc peanu3aluMd  00pa30BaTENbHOW  MPOrpaMMbl IO AUCIUIUIMHE
«AHaIUTUYECKAsT XUMHUS U (PU3UKO-XUMHUYECKUE METOJbl aHaIN3a» B COOTBETCTBUU C
tpeboBanusimu  GI'OC BO obecriedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3UOHHOTO
nporpaMMHoro ooecrneuenus « Wordy», «Power Paint» «Excel»;

- MepeyYeHb PEeCypcoB HH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHON ceTu «HTepHeT»
HEOOXOJIUMBIX ISl OCBOCHUS TUCIIUILINHBI:

1. EnnHoe OKHO aocTyna K 0oOpa3oBaTellbHbIM pecypcaMm (pasnen «MartemaTuka u
€CTECTBEHHOHAYYHOE 00pa30BaHUey, MOJpa3/iesl K AHAUIUTHYECKA XUMHUS) [ DIEKTPOHHbBIN
pecypc] — Peskum nocryma: http://window.edu.ru/

MarepuanbHO-TeXHHYECKOE o0ecneuyeHue y4eOHOM U CHUIIIMHbI

JlekIMOHHBIE ~ 3aHATUS  TPOBOJSTCS B CHCHHAIM3UPOBAHHBIX  AyJIUTOPUSIX,

OCHAILIEHHBIX MYJIbTUMEAUINHBIM 000pynoBaHueM. [IpakTuueckue 3aHATHS MPOBOASTCS B
ATUX KE ayAUTOpPUSAX C TOCEIIeHHEeM JabopaTopuii, OCHAIICHHBIX CTaHIAPTHBIMU
KOMILJIEKTAMH OT€YECTBEHHBIX U 3apyO€KHBIX MPUOOPOB U YCTAHOBOK. MyJIbTUMEIUNHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHO-MeTOAMYECKHE YKA3AHUSA JIA CTYACHTOB

1. Yka3zanus 1151 npoCiIyIIMBaHUS JIEKIIH

[lepen Havamom 3aHATHII BHUMATEIHHO O3HAKOMHUTHLCS C yU4€OHBIM IUIAHOM IPOBEIe-
HUS JICKIIUK U CIIUCKOM PEKOMEHIOBAHHOW JIMTEPATYPHI.

ITepen mocenieHremM OYEpPEIHON JIEKIIMA OCBEXHUTH B MaMSTU OCHOBHBIE KOHIEMIUU
npoiiiecHHOTO panee mMarepuana. [loaroToBuTh npu HE0OOXOAUMOCTH BOMPOCHI MperojaBare-
mo. He Hafo omacartbcesi, 94TO BOMPOCKHI MOTYT OBITh MPOCTHIMU.

Ha nexnuu ocHOBHOE BHHMaHHE CIICAYET YACIATh HE (PopMyliaM U MaTeMaTUYECKUM
BBIKJIJIKaM, a COJICPKAHUIO U3YYaeMbIX BOIIPOCOB, ONIPEACICHHUSAM U IOCTAHOBKAM 3a/1a4.

B nporniecce n3ydenust TEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO BO3-
BpaIaThCs K OCHOBHBIM TOHSTHSIM M METOAAM peIIeHus 3a7a4 (37eCh BO3MOXKEH BHIOOPOU-
HBIN KOHTPOJIb 3HAHHUM CTYJICHTOB).


http://window.edu.ru/

JKenaTenbHO MCIONIB30BaTh KOHCHEKTHI JICKIIMH, B KOTOPBIX MCIOJIb3YETCS MPUHSATAS
npenojaBaresieM cucreMa 0003HaueHUH.

Jliis Gostee moApoOHOTo U3yUeHHUs Kypca clieyeT padoTaTh ¢ peKOMEHI0BAaHHBIMU JIUTE-
paTypHbIMUA UCTOYHUKAMHU 1 BHOBb MOSBIIIOITUMUCA UCTOYHUKAMH.

2. YKa3zaHus I y4acTUsl B IPAKTUYECKUX 3aHITHAX

[lepen mocenieHnemM ceMHHapa YSICHUTb TEMY 3aHSITHS U CAMOCTOSITEIIbHO M3YYUTh
CBSI3aHHBIE C HEW MTOHATHUS U METObI PEIICHUA 3a/1a4.

[Tepen pemieHreM 3a1a4 aKTUBHO y4acTBOBAaTh B OOCYXKJICHUH C IIPENogaBaTeieM OC-
HOBHBIX MOHSTHH, CBSI3aHHBIX C TEMOM 3aHITHS.

B nponecce penieHns 3ajgad BECTU JUCKYCCHIO C IPEINOJaBaTeleM O MPaBUILHOCTU
MPUMEHEHHS METOJIOB X PEIICHUS.

[To BO3MOXXHOCTHM CaMOCTOSITEJIBHO JOBOAUTH PEIICHUE MPENIAracéMbIX 3a4ad 10
OKOHYATEJILHOTO UTOra.

B koH11e 3aHaTHS PpU HEOOXOIUMOCTH BBISICHUTD Y TIPETIO1aBaATEISl HESICHBIE BOITPOCHI.

OcHOBHBIE pe3yJIbTAThl BHIOJHEHUS pa0OThl HEOOXOAUMO pacreyararTh.

3. YKazaHus 115 BBITIOJTHEHUS JJa00paTOPHBIX padOT

CoOmroniath TpeOOBaHMSA TEXHUKH O€30MaCHOCTH, JUIS Yero MpOoCyliaTh HEOOXOIH-
MBbI€ Pa3bSICHEHHUS O MIPABWJIBHOCTH MOBEACHHUS B JIAOOPATOPUH.

[lepen BbITIONTHEHUEM J1a00OPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEIHLHO MOJATOTOBKY
K paboTe M3yYHUB OCHOBHBIC TEOPETHUUECCKUE TMOJOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO 1JIs
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B nporiecce BbIoHEHUST pabOTHI CIEAYET MOCTOSIHHO OOIIATHCS C MpernoaaBaTesieM,
HE JOMyCKas MO BO3MO>XHOCTH HENPABUJIbHBIX JICHCTBUM.

OcHOBHBIE pe3yJIbTaThI SKCIIEPUMEHTOB HE00X0IMMO 3a()MKCHUPOBAThH B ITMCBMEHHOM BHJIE.

[Ipu cpade 3adeTa o paboTe MOATOTOBUTH OTUYET O MPOJACIAHHOW padoTe, I TOIK-
HBI OBITh OTPAXKEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHusl 1JIs1 BBIIIOJHEHUSI CAMOCTOSITETIbHON pabOThI

[TomyuuTs y npenogaBatesis 3aJaHUE U CIIUCOK PEKOMEHAOBAHHOM JIUTEPATyphbl. NU3y-
YEHHE TEOPETHUUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOATENBHO, HO
IIPH 3aTPYIHEHUSIX 00paIiaThCs K MPeroiaBaTeio.

IToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIaHHON padoTe.

[Ipy BeIONIHEHUH (PPOHTAIBHBIX 3aJaHUN MO YCMOTPEHMIO MperojaBaTens padora
MOXET OBITh OIleHeHa 0e3 MMChbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOTIPO-
Chl, IPU YCJIOBUY aKTUBHOU CaMOCTOSATEILHON paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Y4eOHO-MeTOAMYECKUE YKA3aHUS JJIS penoaaBaresei

1.Ykazanus A1 IpoBeICHUS JISKIUH

Ha mepBoM 3aHaTHM TIO JaHHOW Y4EOHOM AMCIUIUIMHE HEOOXOIUMO O3HAKOMUTH CTY-
JEHTOB C MOPSIAKOM €€ U3YUYEHHUS, PACKPBITh MECTO U POJIb JUCIUIUIUHBI B CUCTEME HAYK, €€
MPaKTUYECKOE 3HAUYCHHE, IOBECTHU JI0 CTY/IEHTOB TpeOOoBaHMs Kadeaphl, OTBETUTh HAa BOMIPO-
CHI.



[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHSATUSAM HEOOXOJIMMO MPOAYMATh MJIaH €ro MpoBe-
JIEHUS1, COJIEPKaHUE BCTYMUTEIbHOM, OCHOBHOM M 3aKJIFOUMTENILHON YacTH JICKI[UU, O3HAKO-
MUTBCA C HOBUHKaMH Y4EOHOW M METOIMYECKOW JIMTEPaTyphl, MyOIUKAUIMHA TEepUOInYe-
CKOM MeYyaTH Mo TeMe JIEKIIMOHHOTO 3aHSATHS. Y TOYHUTH IUJIaH MPOBEIEHUS 1a00paTOpPHOro
3aHATHS TI0 TEME JICKIIUH.

B xome JEeKIMOHHOTO 3aHATHS TpenojaBaTelb TOJDKCH Ha3BaTh TeMY, y4eOHBIE BO-
MIPOCHI, 03HAKOMUTH CTYJACHTOB C MEPEYHEM OCHOBHOW WM JIOMOJHUTEILHOM JIUTEPATYPHI 110
TeMe 3aHaTusl. PackpbiBas cojepxkaHue y4eOHbIX BOIIPOCOB, aKIIEHTUPOBAThH BHUMAHUE CTY-
JICHTOB Ha OCHOBHBIX KaTETOPHSX, SIBJCHUSIX M MPOLIECCaX, OCOOEHHOCTSIX MX MPOTEKaHUS.
PackpbIBaTh CYIIHOCTh W COJIEPKAHUE PA3IUYHBIX TOUYEK 3PEHHUS M HAYUYHBIX MOAXOIOB K
O0OBSCHEHUIO T€X WJIM UHBIX SIBIICHUH U mponeccoB. [IpuBoauTh MpuMepsl.

3amaBaTh IO XOMY H3JIOKCHHS JICKIIMOHHOTO MaTepHajia BOIPOCH U CaMOMY J1aBaTh
Ha HUX OTBET. DTO CHOCOOCTBYET aKTHUBU3AIIMH MBICITUTEIBHON JESITCIBHOCTH CTYICHTOB,
MOBBINICHUIO UX BHUMaHUS M WHTEpeca K MaTepHaly JEKIHH, ee coaepkannio. [Ipenomasa-
Teb JOJHKEH PYKOBOIUTH PabOTOM CTYACHTOB MO KOHCIIEKTUPOBAHHIO JICKIIMOHHOTO MaTe-
puana, MoA4YepKUBaTh HEOOXOJUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN
M3y4aeMOil TEMBI.

B 3akimounTtensHO# YacTu JIEKIMU HE00X0IMMO C(HOPMYITUPOBATH OOIIUE BBIBOIBI 110
TEeMe, PaCKpBIBAIONINE COACPIKAHNE BCEX BOIMPOCOB, IMOCTABICHHBIX B JICKITUH. OOBSIBUTH O
TeMe JIabOpaTOPHOTO 3aHATHS, TEME CaMOCTOSATEIHHON paldOoThI, JaTh KPaTKHUE pEKOMEHa-
IIAU TI0 TIOJTOTOBKE CTYJICHTOB K 3aHATHSAM, TECTUPOBAHUIO, IOATOTOBKHU pedepaTor. Ompe-
JICTATHh MECTO U BPEMS KOHCYJIBTAIIMH CTYACHTaM.

2. YkazaHus JiJIsl IPOBEJICHUS MPAKTUUECKUX 3aHATHI

UeTko 0003HAYUTH TEMY 3aHSITHSI.

OO6CyIUTh OCHOBHBIC TTOHSTHUS, CBI3aHHBIE C TEMOW 3aHSITHSI.

B mporecce peniennst 3a1a4 BECTH AUCKYCCHIO CO CTYJICHTaMH O MPaBUILHOCTH TPHU-
MEHEHHUS TCOPETHUCCKUX 3HAHUM.

Ot™MedaTh CTYICHTOB, HAa0OJIee aKTUBHO YJaCTBYIOIIHX B PEIICHUH 33/1a4 U TUCKYCCHSX.

B KoHIIe 3aHATHS 3a/1aTh ayIUTOPUU HECKOJIBKO KOHTPOIBHBIX BOIIPOCOB.

3. Ykazanus Jyuisi mpoBeJieHus 1a00paTOPHBIX 3aHITHMA.

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

[lepen BbIMOMHEHHWEM JTA0OPATOPHON PAOOTHI MPOBEPUTH CTEMEHH TOTOBHOCTH CTY-
JICHTOB, HAIIOMHHUTHh W OOCYJIUTh OCHOBHBIC TEOPETHUCCKHE TIOJIOKCHHS, 3HAHUE KOTOPBIX
HEO0OXOUMO ISl OCMBICTIEHHOT'O BBITIOJTHEHHSI padoT.

B mpouiecce BhIMOTHEHHS paOOTHI CIEAYET TMOCTOSHHO OOIAThCS CO CTy/IEHTaMH, HE
JIOTTyCKasi IO BO3MOKHOCTH MX HETIPABUJIILHBIX JIEHCTBU.

TpeboBaTh, 4TOOBI OCHOBHBIC PE3yJIbTAaThl JKCIEPUMEHTOB OBLIM 3a()UKCUPOBAHBI
CTYJICHTaMH B MUCHbMEHHOM BH/JIC.

[Tpu mpueme 3aueta o padboTe TpeOoOBaTh OTYET O MPOACIAHHON PaboTe, T/Ie TOJIKHBI
OBITH OTPa)KEHBI OCHOBHBIE PE3YyJIbTAThl H BBIBOIBI.



B 3akimrounTensHON YacTy J1aOOpaTOPHOTO 3aHSATHUS CIIEIYeT IMOJBECTH ero uroru. OTBe-
THTh Ha BOIIPOCHI CTYICHTOB. Ha3BaTh TeMy ouepeHOro 3aHsTHSL.

4.YxazaHus 0 KOHTPOITIO CAMOCTOSTEIIbHON paObOThI CTYJICHTOB

[To ycMOTpeHHO TpenoaaBatelis 3alaHie Ha CaMOCTOSITEIBHYI0 PadOTy MOXKET OBITh
WH/IUBUyaTbHBIM WA (DPOHTAITEHBIM.

[Ipu uconp30BaHNN WHIUBUAYAIBHBIX 33/IaHUH TPEOOBAThH OT CTYICHTA MMCHMEHHBIH
OTYET O MPOoAeTaHHON padoTe.

[Ipu nmpuMeHeHUN QPOHTAIBHBIX 33aJaHUI BECTH KOJUICKTHBHBIC OOCYKICHHUS CO CTY-
JICHTAMU OCHOBHBIX TEOPETHUECKHX TTOJIOKSHHH.

C 1enpi0 KOHTPOJISI KauecTBa BBHITIOJHEHUSI CAMOCTOSATENbHOM paboThl TpeOoBaTh MH-
JAUBUIYalIbHBIE OTYETHI (AOMYCTHMO BMECTO MUCHMEHHOTO OTYETa MPUMEHSTH WHIHUBHIY-
aJTbHBIC KOHTPOJIHHBIE BOMIPOCHI).

[Tocne KaxIoro JEKIMOHHOTO U Ja00PaTOPHOTO 3aHATHS CAETIATh COOTBETCTBYIOUIYIO
3aIlMCh B JKypHAJIaX y4eTa MOCEMaeMOCTH 3aHITHI CTY/IEHTAMH, BBISICHUTD Y CTApOCT y4eO-
HBIX TPYIIT IPUYHHBI OTCYTCTBUS CTYICHTOB Ha 3aHATHUSX. [[pOBOAMTH TPYNIIOBBIC U HH/U-
BUJyaJIbHbIE KOHCYJIbTALMU CTYACHTOB B XOJI€ MX MOATOTOBKU K TEKYIIEH M MPOMEXYTOU-
HOU aTTeCTaluy 1o y4eOHOM TUCIUILINHE.

[Iporpamma coctaBiieHa B cooTBeTcTBUU C TpedoBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTeNbHOM MPOTrpaMMBbI M0 HAMPaBIECHUIO MOJATOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyro mporpamMmy cocTaBu ’l///:/(/} noueHt, Cuaunbiaa 1M.H.
Penienzent Kj"z[i;é noteHt, 3yoosa H.I'.
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[Tporpamma ogobOpena Ha 3aceqanun Y MKH 18.03.01 «XuMuueckasi TEXHOJOTHUS» OT
15.11.2021 rona, mpotokomn Ne 2.
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[Ipencenarens yueOHO-METOINYECKON KOMUCCUU v Yepnora H.M.



