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CTpyKTypa U cofep:KaHue TUCUUTINHBI
1. enu u 32724 JUCUMUILJIMHBI, €€ MECTO B Y4eOHOM Mpolecce
enp u3ydeHUs IUCHMIUIMHBI 3aKi04aeTcs B (GOPMUPOBAHWU 3HAHUM
TEOPETUYECKMX OCHOB XHMHHM M CBOMCTB XHUMHUUYECKHUX DJIEMECHTOB,

COC}II/IHCHI/Iﬁ U MaTCprajloB Ha KX OCHOBC.

3agaun JUCIIUIUINHEL:
- U3y4€HUE OCHOBHBIX 3aKOHOB XMMUU U CBOMCTB XMMUYECKUX JIEMEHTOB;
-IpUOOPETEHNE HABBIKOB MIOCTAHOBKH U MPOBEJCHUS 1a00paTOPHBIX
XUMHYECKHUX UCCIICIOBAHUH;
- YMEHHUE OMUCHIBATh PE3YJbTAThl ONBITOB U JI€JIaTh BHIBOBI,
-CTMIOCOOHOCTh MPUMEHSATH TEOPETUUECKHE 3HAHUS B MPOQPECCHOHAIBHON U
MPaKTUYECKON JeATeTbHOCTH CIICIIUATNCTA.

2. Mecto nucuuniannsl B crpykrype OIIOITI BO

Juciumiamaa «XuMHS» BXOIWT B cOocTaB Oioka 1, oOs3aTelbHON dYacTH
MOJYJII €CTECTBEHHOHAYYHBIX JUCUUIUIMH. JlucnuiuimHa u3ydaercs BO BTOPOM
cemecTtpe. HeoOXOAMMBIMU YCIOBHSIMH IS OCBOCHUS JUCUMUIUIMHBI SIBISIOTCS:
3HaHUA MAaTeMAaTUKHU, XUMHUH, (QU3MKH B OOBEME CpelHed IIKOJIbI, YMEHUs
MCIIOJIB30BaTh nepuoanyeckun 3akoH /. 1. MenneneeBa B npencka3aHuy CBOMCTB

JJIECMEHTOB W COCJUHCHUI,

HAaBBIKM B pPaCllO3HAaBaHWN OIIBITHBIM IIYTCM

BAKHEUIINX HEOPTraHUYECKUX U OPTraHUYECKUX COCAUHEHUM, B BBIUUCICHUSIX IO
XUMHUYECKUM PEAKIMSIM, B MPOBEJCHUH CAMOCTOSATEIIBHOTO MOMCKAa XMMHUYECKOU
uHopmanu .CoaepkaHue TUCHUILUIMHBI SBISETCS JIOTUYECKUM MPOJIOKECHUEM
COJICP)KaHUS TUCHUIUIMH XUMUS U (PU3MKA B CPETHEN IIKOJIE U CIIY)KUT OCHOBOM

AJs1 OCBOCHHS AWCHUINIMH IIPOMBIIIJICHHAA 3KOJIOI'u:d,

TEXHOJIOIHA KOHCTPYKIMOHHBIX MaTCPHUAJIOB.

MaTCpUaJIOBCACHHC,

3.TpeGoBanus K pe3yjbTaTaM 0CBOEHHS COIEPKAHUSA TUCHUNINHBI

Kox 1 HanmenoBanue
KOMIIETEHIIU

NuaukaTopbl JOCTUXEHUN
KOMITETCHITHH (10
peann3yemMoil TUCIUIUIMHE)

Ilepedens mIaHUpPyEMBIX
pE3yJIbTaTOB

OIIK-1 CnocobeH npuMeHsTh
€CTeCTBEHHOHAYYHbIC U
00IIIenH)KEHEePHBIC 3HAHUA,
METO/bl MATEMaTUYECKOTO
aHaJIM3a ¥ MOJICTTMPOBAHUS B
npodecCuoHATBLHOM
JeSITeTbHOCTH

OIIK-1.1. Ilpumenser
€CTeCTBEHHOHAy4YHbIE U
oOIIeMH)KEHEPHbIE 3HAHUS B
npodeCcCuOHATBHON
NeSITeIbHOCTH.

OIIK-1.2. Ilpumenser
COBpPEMEHHBIE METO/IbI
MaTEeMaTHYECKOT0 aHallnu3a 1
MOZACIIMPOBAHUS B
npodeccroHanbHOM
ACATCIIBHOCTH.

3HaTh: 3aKOHEI U ITOJIOKCHUS
XUMHH, METOJIbI IPUMEHEHUS
XHMHYECKHUX 3aKOHOB H
MPOLECCOB, COCTAB U CBOMCTBA
BOKHEHIITNX XUMHUCCKUX
COCIUHEHMI, METObI
HCIIOJIb30BAHMS XUMHUYECKUX
BEIIECTB U MaTEPHUAJIOB B
npodeCcCuOHATBHON
NEATEIIbHOCTH.

VMmeTs: IMPUMCHATH 3HAHUA
XHUMHUYCCKUX 3aKOHOB, METOJ0B
SKCIICPUMCHTAJIBHOI'O
HUCCICIOBAaHUs B HpaKTquCKOﬁ




U Hay4HO-UCCIIEI0BATEIbCKOMN
NEeSATEIbHOCTH

Bnaners: OCHOBHBIMU
XUMHNYCCKUMMU ITOHATUAMU,
3HaHUSAMHU (DyHIAMEHTaTbHBIX
3aKOHOB XUMHUHU, KIIFOUCBBIX
MIPUKJIATHBIX BOITPOCOB XUMUH

4. CTpyKTypa U coiep:KaHue TUCHUIIIHHBI

4.1. O0beM y4eOHOI TUCUMIIJIMHBI U BUbI Y4e0OHO# padoThl

O06bem yacoB |
Bun yuedHoii paGoTsl Ounas gopma 3aounas
dopma
Oo0mas yueOHas1 Harpy3ka (Bcero) 144 144
(4 3a4. en) (4 3au4. en)

Oo0s13aTe/IbHASI KOHTAKTHAs padoTa (Bcero) 68 12
B TOM 4HCJIE:
Jlexmn 34 6
CeMHUHapCKUE 3aHATHS
IIpakTraeckuie 3aHATHS 17 3
JlaGopatopHbie paboTEHI 17 3
KypcoBas pabota (KypcoBoii IpOeKT)
Hpyrue (dhopmbl u METO/IBI OpraHHU3anuu -
obOpazoBarensHOTO Tporiecca (pacuemuo-epaghuyeckue
pabomvi, AHAUBUAYAIbHBIC 3aaHUsI U 11.1.)
CamocTrosiTetbHasi paboTa cTyAeHTa (Bcero) 76 132
dopma arTecTauu 9K3aMeH 9K3aMeH

4.2. Conep:kanue pa3iejioB JUCHUILIMHBI
JlucruruinHa u3ydaercst BO 2 CeMecTpe.

Tema 1. XumMusa Kak paslesl €CTECTBO3HAHMS — HayKa O BEHIECTBaX U HUX
npeBpaieHusx. [loHsTne 0 Marepuu U JIBWXKEHUHU, BemlecTBe u mnotie. [Ipenmer
XUMUHU, U e€ CBiI3b ¢ ApyruMu Haykamu. Creuudduueckoe 3Ha4€HHE XUMHUU B
TEXHOJOTHYECKUX W 3KOHOMHUYECKUX BOIPOCAX OTPACIEU HAPOJHOTO XO3SMCTBA.
Xumus W OxpaHa OKpyxkawouied cpenbl. OCHOBHBIE XHMHYECKHE IOHATHS H
3aKOHBI..

Tema 2. OCHOBHBIE CBEACHHMS O CTpoeHMH aroMoB. CoOCTaB AaTOMHBIX SJEP.
N3otonbl. M306apsl. CoBpeMEHHOE MOHITHE 0 XUMUYECKOM 3iieMeHTe. KBaHTOBO-
MEeXaHWYecKas MOJENb aToMa; KBaHTOBBbIC YUCa. AToOMHbIE opOuTanu. [IpunHummn
[Taymu; mnpaBwio ['ynma. Ilopsmok 3amoigHEHHsT 3JIEKTPOHHBIX — YPOBHEH.
Ilepnonnueckas cucrema /[. . Menneneena.

Tema 3. Xumu4yeckass CBSI3b M BAJIEHTHOCTh 3JIeMEHTOB. OCHOBHBIE BUIBI H
XapaKTEPUCTUKN XUMHUYECKON cBsi3u. KoBasieHTHast cBsi3b. DHEprus, JUIMHA U
HaIlpaBJICHHOCTh CBS3U. [IOJIPHOCTH CBS3M M CTENEHb OKHUCIICHMs. MloHHas CBA3b.
Merannuyeckas cBa3b. CTpOE€HHE NPOCTEUIINX MOJIEKYJI.

Tema 4. OcHOBHbIE BHIBl B3aUMOAECHCTBUS MOJIEKYJ. BomoponHas CBs3b.
JIOHOpHO-aKIENTOPHOE B3aMMOIEUCTBHE MOJIEKYJI. KOMIUIEKCHBIE COETMHEHUS.




Tema 5. ArperaTHoe COCTOSTHME BEIIECTBA - Ta3000pa3HOE, JKHIKOE, TBEPIOE.
Crtpoenuie TBepAoro teia. AMOpGHOE U KPUCTATUIMUECKOE COCTOSIHUE BEUIECTBA.
Kpucramuel. Kpucraimuueckue pemeTrku. XMMHUYECKash CBA3b B TBEPJIBIX TeENax.
["a30BBIC 3aKOHBI.
Tema 6. DHEPTETHKA XUMUUYECKUX ITPOLIECCOB U XUMUYECKOE CPOICTBO.

OHepretuueckue >PQPeKTbl XUMHUECKUX peakuuil. BHyTpeHHsisi sHeprusi u
SHTANBNUSA. TEPMOXMMUYECKHE 3aKOHBI. DHTANbIMUS 0O0pa30BaHUS XMMUYECKHX
coenquHeHUil.  OHepretuueckue  >PQexTel  mpu  (Pa3oBBIX  IEpexoax.
TepMoxuMUYECKHE pacyeTbl. DHTPONHUST M €€ HU3MEHEHHE MPU XUMHUYECKHUX
nporeccax W aszoBbIX mepexonmax. OHeprus [uObca W ee W3MEHEHHE Mpu
XUMHUYECKUX Tpolieccax.
Tema 7. XuMuyeckas KHHETUKA U PABHOBECUE B TOMOT€HHBIX CHCTEMAX

CkopocTh XMMHUYECKHX peakiuid. ['OMOreHHble U TeTePOT€HHBIE CUCTEMBI.
3aBUCHUMOCTb CKOPOCTHM TOMOTE€HHBIX PEAKLIUNA OT KOHUEHTPALUHUH pPEarnupyromnx
BEILIECTB. 3aKOH AECHCTBHS MAacC. 3aBUCUMOCTb CKOPOCTH TOMOTE€HHBIX PEAaKIUi OT
TEMIEPATypbl. OHEPrusi AakTHUBAaUUHU. YpaBHEHUE AppeHuyca. XUMHUUYECKOE
paBHOBECHE B TOMOI€HHBIX CHUCTEMaX. YCKOPEHHE TOMOIEHHBIX PEaKIUil.
I'omorennbii  karanu3. llenmnbie peakuun. DOTOXMMHYECKHE  PEAKIIUU.
PannanmoHHO-XMMUYECKHE PEAKLINH.
Tema 8. Xummnueckass KHHETUKA U PABHOBECHE B F€TEPOr€HHBIX CUCTEMAX

®dazoBble nepexoAbl W paBHOBecHs. CKOPOCTh T€TEPOT€HHBIX XUMHUYECKUX
peakiuii. XUMHUYECKOE€ pPaBHOBECHUE B TE€TEPOreHHbIX cuctemMax. (OCHOBHbBIC
(bakTOphI, OMPENENAIONIMe HAMpaBICHUE PEaKIMil M XWMHYECKOe DPaBHOBECHE.
[Mpunuun Jle Illarense. IlpaBuno ¢a3. Pasznuunble Bugbl  cOpOLHM.
AncopOrmonHOe paBHOBecHE. | eTepOreHHBIN KaTaln3.
Tema 9. OCHOBHBIE XapaKTEPUCTUKHU PACTBOPOB U JIPYTUX JUCIIEPCHBIX CUCTEM

OOmue MOHATHA O pacTBOpax M JHUCIEPCHBIX cucreMax. Kiaccudukarms
nucnepcHbix cucteM. CrnocoObl BBIpAKEHHMS COCTaBa PACTBOPOB U APYIHX
JIUCIIEPCHBIX cUCTEM. PacTBopuMOCTbh. M3MeHEHME 3HTanbIUM U SHTPONUU TpPHU
pactBopeHuH. [INOTHOCTH U 1aBieHuE MapoB pacTBOPOB. Pa30BbIe NPEBPALICHUS B
pactBopax. Ocmoruyeckoe naBiaeHue. OOmme BOMpochl (HU3HMKO-XUMHUYECKOTO
aHaam3a.
Tema 10. BogHble pacTBOPBI SJICKTPOJIUTOB

Oco0eHHOCTH BOJBI KaK PacTBOPUTENS. DJIEKTPOJIUTHYECKAs AUCCOLMAINS,
JIBa BUJIa DJIEKTPOJIUTOB. XapaKTEPUCTHKA MOBEAEHUS 3JEKTPoJUTOB. CBOICTBA
pPacTBOPOB AEKTPOIUTOB. CUIIBHBIE U CIIA0BIE AIEKTPOIUTHI. DIEKTPOTUTHICCKAS
JTUCCOLMALINS  KOMIUIEKCHBIX CO€IUMHEHUI.JIOHHbIE peakiuu U PaBHOBECHUS.
[IpousBegeHne pPacTBOPUMOCTH. IDIEKTPOIUTHYECKAS] JAUCCOIMALUAS  BOJBL.
Bopoponusiii mokazarens. ['mapomus coset. Teopust KUCIOT M OCHOBaHWM.
AM@OTEpHBIE JIEKTPOJIUTHI.
Tema 11. I'eTreporeHHbI€ AUCIIEPCHBIE CUCTEMBI

ArperaTuBHasT M KUHETHYECKAas YCTOMYMBOCTb TIE€TEPOTCHHBIX JTUCIEPCHBIX
cucteM. OOpa3oBaHHE TeTEPOTreHHBIX AMCIEPCHBIX cucteM. ['pyboaucnepcHbie
CHUCTEMBI — CYCIIEH3UH, OIMYJIbCUH, NIEHBI. | [0BEpXHOCTHO-aKTUBHBIE BEUIECTBA U UX
BJIMSIHUE HA CBOMCTBA IUCIEPCHBIX cUcTeM. CTpYKTypa M DIEKTPUUYECKUU 3aps]l



KOJUTOUIHBIX YacTHIl. CBocTBa THOGOOHBIX U TNOMUIBHBIX KOJUIOUTHBIX CUCTEM.
OO6pa3oBaHue U CBOMCTBA TEIICH.
Tema 12. In€KTPOXUMHUYECKUE MPOLIECCHI

OKHUCAUTENBbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMU; COCTABICHUE YpPaBHEHUM.
['eTeporeHHbIE  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIE M DJIEKTPOXMMHUYECKHUE
nporeccel. 3akoHbl Dapajes.

[lonsitTue 00 DSIEKTPOAHBIX TMOTEHIMANaX. [‘aJbBaHUYECKUE DJIEMEHTHI.
DNEeKTpOBIKYIAs cuja U ee u3MeHenrne. CTaHAapTHBIA BOAOPOAHBIN MOTEHIIUAI
Y BOJOPOJHAS IIKajda MOTCHUUANIOB. lloTEeHIManel MeTauIM4eCKuX, Ta30BbIX H
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX 3JIEKTPOIOB.

Kuneruka snextpognbix mpoueccoB. llonspuszannss W nepeHanpsKeHUe.
KoHueHTpanmoHHAas ¥ 3IEKTPOXUMUYECKAs NOJISIPU3ALHS.

IlepBruHbIE  TaJIBBAHUYECKUE  DJIEMEHTHI,  JBJEKTPOABMXKYLIAs  CHUJA,
HaIpsKEHUE U EMKOCTh 3JIEMEHTOB. TOIUIMBHBIE JIIEMEHTHI.

Tema 13. Dnextponus. [locienoBaTeIbHOCTD ANEKTPOAHBIX MPOLECCOB. BhIxon
0 TOKY. OJEKTPOJH3 C HEPACTBOPUMBIMU H PACTBOPUMBIMU aHOJAMH.
[IpakThueckoe TPUMEHEHUE DJIIEKTPOJdM3a: TMOJyYeHue | paduHHpoBaHUE
METAJJIOB, HAHECEHUE TaJbBAHMYECKHX MNOKpbITHH. IlomyueHune Bomopona,
KHCJIOPOJA U IPYTUX NPOAYKTOB. AKKYMYJISATOPBI. TONIMBHBIE SJIEMEHTHI.

Tema 14. Koppo3us u 3a1uTa METaJIIOB

OcHoBHBIE BHIBI Koppo3ud. Kiaccudukaius KOpPPO3UOHHBIX TPOIECCOB.
Xumuyeckasi KOppo3usi METALIOB. DIIEKTPOXUMHUYECKAS] KOPPO3USI METAILIIOB.

Mertoapl 3ammTel MeTauioB. M3oisius METauioB OT arpecCHMBHOM CpE.bI;
3aIUTHBIE TMOKPBITUS. DIEKTPOXUMUYECKHUE METOJIbl 3alUThl (IMIPOTEKTOpHAs,
KaTOJHAsl U aHOIHAS 3aIuTa). UTHrHOUTOPBI KOPPO3UH.

Tema 15. uznueckrie 1 XUMHUYECKHE CBOMICTBA METAJUIOB U UX COEJIMHEHUH.

CBoliCTBa METAJIJIOB, HCTIOJB3YEMBIX B KAUECTBE KOHCTPYKIITMOHHBIX MaTCPHAJIOB -
Be, Mg, Al, Ti, Fe, Co, Ni, Cr, Mn, Cu, Zn, Pb, Sn: a) HaxoxaeHue B npupoje, 0)
(bu3MYeCcKue CBOMCTBA, B) XUMHUYCCKHE CBOMCTBA: OTHOIICHUE K TAJIOTCHAM,
KHCIIOPOTY, BOJIE, pAaCTBOPAM IIEJIOUeH, KHCIIOT, T) OCHOBHBIE COCTMHECHUS U UX
CBOMCTBA, /) METO/BI TTOJTYYCHUS U IPUMECHECHHE METAILIOB.

Tema 16. ®uzndeckre U XUMUYECKHe cBOMCTBAa HeMeTauioB VII-IV rpynn u ux
COCIMHEHUN. MeTOIbl OJTy4YeHUsI U TPUMEHEHNE HEMETAIIOB.

Tema 17. Opranndeckue coenuHeHus (063op). Knmaccudukaiuss u HOMEHKIIATypa.
YraeBogopoasl W WX (DYHKIIMOHAIGHBIE TMPOU3BOJHBIC. | €TEPOIMKINYESCKHC
coenaunaeHus. [Tomydenue u npuMEHEHHE OPTaHUIECKUX COSTUHEHHH.

Tema 18. TlonumepHble MaTepralbl — OpraHMYecKue U Heopranndeckue. [lomyuenue
OPraHMYECKUX TOJUMEPOB METOJaMU MOJUMEPU3AIMK U  TOJUKOHICHCAIIHH.
DneMeHToopraHudeckre (rereporenHbie) mnoiuMepbl. CBOMCTBA M MPUMEHEHHE
MOJIUMEPOB.



4.3. Jleknun

Ne i/

Ha3zBanue TeMbl

Oo0BeM yacoB

Ounas 3aouHan
(popma ¢popma

Xumuss — Hayka O BeIlIecTBaX M HX
npeBpaieHusix. [lonsatue o wmarepuu u
JBU>KCHUU, BEILIECTBE W IMOJie. 3HAYCHUE
XUMHM B TEXHOJIOTUYECKHUX u
HKOHOMHUYECKUX BOIIPOCAX oTpacJiei
HApOJIHOTO XO035IUCTBA. OcHOBHBIE
XUMUYECKHE MTOHSATHUS U 3aKOHBI.

2 -

OCHOBHBIE CBEIEHUS O CTPOECHHH aTOMOB.
CocraB aroMubIX saep. M3oronsl. M300apsi.
CoBpeMEHHOE TIOHATUE O XUMHUYECKOM
anemeHTe. KBaHTOBO-MexaHUYecKasi MOJIEIb
atoma. [lopsiIoK 3amoOJHEHHs SJIEKTPOHHBIX
ypoBHel. Ilepuonnueckas cucrema J[. .
Menpneneena.

Xumuueckast cBsi3b. OCHOBHBIE BHJIBLI H
XapaKTEPUCTUKH XUMHUYECKOMN CBSI3M.
KoBaneHTHass CBsI3b. OHEprus, JUHA U
HaMpaBJICHHOCTh CBSI3U. [10ISPHOCTH CBSI3H.
HonHnas cBsa3b. MeTaniuueckas CBs3b.

OcHOBHBIE BUbI B3aUMOJIEUCTBUS MOJIEKYJIL.
Bopopoanas cBs3b. JJOHOpHO-aKLIENTOPHOE
B3aMMOJeHCTBUE MOJIEKYJl. KomIekcHble
COEIMHEHMS.

ArperatHoe  COCTOSIHME  BellecTBa -
ra3zoo0pasHoe, KUJKOE, TBEPJOE.
AMopdHOE W KPUCTALTUYECKOE COCTOSHUE
BeIlleCTBA. XUMHUYECKasi CBS3b B TBEPABIX
tenax. ['a3oBble 3akoHbI. KHAKOCTH.

OHepreTrKa XMMUYECKUX MPOLECCOB .
BHyTpeHHSsT dHEprHUsS W DHTaJBIIHSL.
TepMoxuMHUUYECKHE 3aKOHBI U pacueThl.
Outponus. DHeprus ['md66ca. Hanpapnenue
XUMHYECKHUX TPOIECCOB.

XuMHyeckasi KHHETUKa U paBHOBECHE.
CKOpOCTh XMMHUYECKUX pEAKUUN. 3aKOH

NEUCTBUS MacC. 3aBHCHUMOCTb CKOpPOCTH

TOMOT€HHBIX PpEaKkIUid OT  pa3IMYHbIX




daktopoB. DHeprus akTuBanuu. Karanus.

VYpaBHeHus ©300apbl U U30XOPHI
XuMH4ueckon peakunu. Koncranra
XUMHUYECKOTO paBHOBECUS; MpuHuuI Jle-
[[TaTenpe—bpayHa, T/1 pacuéThl.

OOmme TOHATHS O pacTBoOpax H
IHMCIIEPCHBIX ~CHUCTeMaX. PacTBOPUMOCTb.
M3MeHeHNe DHTAIBNMH M DHTPOIHU IPH
pactBopernu. KommratuBHble —CBOWMCTBa
HEJJICKTPOJIUTOB.

10

Bonnbie pacTBOpBI 2JIEKTPOJIUTOB
DneKTpoIUTHYECKass JTUCCOLIAALINS.
KoiunratuBabsle  CBOWCTBA  pacTBOPOB
ekTpoauToB.  CunpHble u  cia0ble
NEKTPOIUTHL. NOHHOE NpOn3BEACHUE BOIBI.
Bonoponssiii mokasareins. ['uaponns cosen.

11

['ereporennbie AUCTIEPCHBIE CUCTEMBI
['pyOoaucriepcHble CUCTEMBI — CYCIICH3HH,
IMYIIBCHH, TICHBI. Ctpykrypa U
IIEKTPUIECKUH 3aps]l KOJJIOUTHBIX YaCTHII.
CpoiictBa 1MO(DOOHBIX U JTUODUIBHBIX
KOJUTOMJTHBIX CUCTEM.

12

DIEKTPOXUMUUYECKUE MTPOIECCHI
OKHCINTENHHO-BOCCTAHOBUTEIIHHEIC
peakiuu.  OJIEKTPOJHbIE  MMOTEHIUAJBbI.
l'anpBanmueckne osaeMmeHtel. JJC 1.
CranpapTHbIA BOJOPOJHBIA MOTEHIUAT U
BOJIOpOoAHaA IKaia noreHnuanoB. XUT —

XUMHYECKHE UCTOYHUKH TOKA.

13

DNEKTPOIH3. [TocnenoBarenbHOCTh
AJIEKTPOJHBIX MpoIleccOB. Brixoa mo Toky.
DNEeKTposM3 C  HEPaCTBOPUMBIMH U
pacTBOpUMBIMH  aHoAamH. [IpakTuueckoe
NPUMEHEHUE DJIIEKTPOIM3a: TMOJYYCHUE U
padbvHUpPOBAaHUE  METAUIOB, HaHECEHUE
rajgbBaHUYECKUX MOKPBITUH.

14

Koppo3uss u 3ammra wmeramioB. Bujuel
Kopposun. Knaccudukarums KOppO3HOHHBIX
MPOIIECCOB. Xumuyeckas KOppo3us
METAJUIOB. DJIEKTPOXMMHUYECKAs KOPPO3HS
MeTaJJI0OB. MeTobl 3alIUThl METAJLJIOB.

15

du3nyeckne W XUMHYECKHE  CBOICTBA
METAJUIOB M uX coeauHeHu. CBoiicTBa




METAJJIOB, HCHOJIb3YEMBIX B  KAadyecTBE
KOHCTPYKIIMOHHBIX MaTepuainoB - Be, Mg,
Al, Ti, Fe, Co, N1, Cr, Mn, Cu, Zn, Pb, Sn.

16

dusnyeckrue 1 XMMHUYECKHE CBOMCTBA
HeMmeTtaiuioB VII-III rpyrnn u ux coequHeHui.
MeToabl MOJIy4YeHHS U IPUMEHECHUE
HEMETAaJIJIOB.

17

Oprannyeckue COCTMHEHUS (0630p).
VYraeBomoponbl U UX  (PYHKIMOHAJIBHBIE
IIPOU3BOJIHBIE. I'erepoumxmueckue
coenuHeHus. llomyuenme u npuUMeHeHune
opranvueckux coeauHeHni. I[lommmepsr -
OpPraHNYECKHe " HEOPTraHUYECKHUE.
[TonydyeHne mOJIMMEPOB. CgoiicTBa ©
IIPUMEHEHHE TTOJIMMEPOB.

Hroro:

34 6

4.4. IlpakTnyeckne 3aHATUSA

Ne n/m Ha3zBanue TeMbl O0Bem yacoB
Ouynasn 3aouHas
¢popma ¢popma

1 Crpoenue BemectBa. CTpYKTYpbl aTOMOB U 2 0,5
MOJIEKYI.

2 Xumnueckas cBsa3b — Metoq BC u MO JIKAO. 2 0,5

3 KomruiekcHble coeqTuHEHNS 2 -

4 OCHOBHBIE 3aKOHBI TEPMOAUHAMUKH U 2 0,5
TEPMOXUMUH

5 Teopus pactBopoB. KomraruBHele CBOHCTBa 2 -
PacTBOPOB HEAJIEKTPOJIUTOB.

6 Teopust pacTBOPOB CHIIBHBIX U CJIa0BIX 2 0,5
AJIIEKTPOJIUTOB.

7 OCHOBHBIE MOJIOKEHUS dTEKTPOXUMHUH. 2 0,5
Koppo3sus.




8 XuMu4deckass KHHEeTHKA U KaTallu3 2 -
9 Konnougxeie cucTeMbl U UX CBOMCTBA 1 0,5
Hroro: 17 3
4.5. JJabopaTtopHbIie padoThI
Ne ni/m Ha3Banue TemMbl O0beM yacoB
Ounasn 3aouHan
¢popma ¢popma
1 Crpoenue aroma. 2 0,5
7 Xumuueckas cBsi3b. KoMmIiekcHbie 2 -
COCIUHCHHUS.
3 OnpeneneHue TemIOT XUMUYECKUX MTPOLIECCOB. 2 0,5
4 [IpuroroBiieHUE PaCTBOPOB 2 -
5 Onpenenenue pH. I'maponus coneil. 2 0,5
6 OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. 2 0,5
7 lNanbBannueckuii anemeHT. Koppo3usi. 2 0,5
8 XuUMHYecKasi KHHETUKA U KaTaJu3 2 -
9 Komonaabeie cucTeMBl M UX CBOMCTBA 1 0,5
Hroro: 17 3
4.6. CamocTosiTesibHAsi padoTa CTYJAEHTOB
Ne Ha3zBanue TeMbl Bupg CPC O0neM yacoB
n/n Ounasn | 3aouHan
¢popma | Ppopma
N3ydenue Teopun CTPOECHUS 7 10
aTOMOB U MOJICKYII.
Ctpoenue aToMOB U
| [IpocTpancTBeHHOE CTPOCHUE
MOJIEKYJT
moutekya (metox BC) . Meroa
MO JIKAO. Koncnekr




5 KomruiekcHbie JloHOpHO-aKIENTOPHAS CBS3b. 7 10
COEINMHEHUSA PazpaboTka npe3eHTaIuu.
3aKOHBI Pemenne 3amau 1o T/XUMHU 7 10
3 | TepMOAMHAMUKY U (3akon T'ecca) u T/gUHAMMHKeE
TEPMOXUMUHU (3akoH I'u00ca).
. OOmme  CcBOICTBA  PacTBOPOB. 7 10
CBoiicTBa pacTBOpOB i
4 Pemenne  pacu€rHpIXx  3ajaad.
HERJIEKTPOJIUTOB
KoHcnexkr.
Teopus 7 15
AIEKTPOJIUTUIECKOM AXTHBHOCTH MOHOB, MOHHAs CHJIa
5 | muccoluaruu. pactBopoB. bydepHbie cucTemsl.
CBoilicTBa cuibHBIX | KoHCcIIeKT
AJIEKTPOJIUTOB
OKHUCIIUTENBHO- . 8 15
CocraBaenne OBP. Pacuér DJIC
6 | BOCCTaHOBUTEJILHBIE
OBP. KoHcniekT.
IIPOIIECCHI
N3ydenue Teopun 8 15
AIIEKTPOITPOBOTHOCTH CHIIBHBIX U
7 | OCHOBBI NIEKTPOXUMHUHU
c1a0BIX AJIEKTPOIUTOB.
Koncmexkr.
8 DNEKTPOAHBIC XUMHUYECKHE WCTOYHUKHU TOKa. 8 15
IIOTEHIHUAJIBI [TorenunomeTpusi. KoHcrekT.
9 Kunerunka xummnueckux | Pemienue 3aga4y mo XUMUYECKON 9 17
peaKIuii U KaTaus. KUHETHUKE.
Mertoppbl oy4YeHus: KOJUIOUTHBIX 8 15
cucteM. MoekysipHo-
. KUHETUYECKUE U DJICKTPO-
[TonyuyeHnue u cBoMCTBa .
10 KUHETHYECKHE CBOMCTBA
KOJUIOUHBIX CUCTEM .
KOJUIOHJIOB. Y CTOMYMBOCTD U
Koaryssuus 3oiei. Paspabotka
MIpEe3CHTALHH..
HTroro: 76 132
4.7. KypcoBblie padOTBI/MPOEKTHI MO JAUCUMILIMHE «XHUMHS» He

NPeanoaaraTcs y4eOHbIM IVIAHOM.

BUJIOB

5. O0pa3oBare/ibHbI€ TEXHOJOTHH
[IpenonaBanue AUCHUIUIMHBI « XUMHUSD BEAETCS C IPUMEHEHUEM CIEIYIOIINX

O6paBOBaTCJ'IBHBIX

TEXHOJIOTUU:

O6’1)51CHI/ITGJ'IBHO-I/IJIJIIOCTpaTI/IBHOFO




o0ydeHus1 (TEXHOJOTHUS TMOIACPKUBAIOMIETO OOYYCHUS, TEXHOJOTUS MPOBEICHUS
yueOHOW AWCKyccHW), HWH(MOPMAIMOHHBIX TEXHOJOTHH  (MIpe3eHTAIlMOHHBIC
MaTepuaibl), pa3BUBAIONINX W WHHOBAIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHM, a
UMEHHO:

— TpaJUIIMOHHBIC OOBSICHUTEIHHO-UJUTIOCTPATUBHBIE TEXHOJIOTHH, KOTOPHIC
00ecneynBalOT JOCTYMHOCTh YY4€OHOTO MaTepHaia sl OOJIBIIMHCTBA CTY/ICHTOB,
CHUCTEMHOCTh, OTPa0OTaHHOCTh OPTraHU3AIMOHHBIX (POPM M TIPUBBIYHBIX METOIOB;

— uH(OPMAIMOHHO-KOMMYHUKAITMOHHASI TEXHOJOTHS, B TOM YHCIE
BU3YaIU3aIlNs, CO3/IaHHUE DIICKTPOHHBIX YUCOHBIX MAaTEPHAIIOB;

—  WCIONB30BAaHUE OJIEKTPOHHBIX O0OpA30BATENBHBIX PECYPCOB  TIPH
MOATOTOBKE K JIEKIIHUSIM M JTA0OPATOPHBIM 3aHSITHSIM;

— TEXHOJIOTHSI TPOOJIEMHOro O0y4YeHHs, B TOM YHCJIE B paMKax pa3dopa
POOIEMHBIX CUTYAIINH;

— TEXHOJIOTHSl Pa3BHBAIONIETO OOYYEHHS, B TOM 4YHUCJIE€ IIOCTAaHOBKA H
pelieHre 3amad  OT MEHee CJIOXHBIX K Ooliee CIOXKHBIM, Pa3BUBAIOIINX
KOMITCTCHIIUH CTYACHTOB.

B pamkax mepedmcieHHBIX TEXHOJIOTHH OCHOBHBIMH METOJIAMU OOYUCHHS
SBJISIIOTCS: pab0OTa B KOMaH/IE; CaMOCTOSITeNIbHAsl paboTa; mpobieMHoe 00yUYeHuUe.

Paboma 6 xomanoe: coBmecTHas paboTa CTyI€HTOB B IPYIIIE MPU PEUICHUU
NpoOJIEMHBIX 3aJad Ha JIAOOPATOPHBIX 3aHATHSAX, BBIMOJHECHUU TPYIIIOBBIX
JIOMAIITHUX 33JIaHUi 110 BCEM pas3fiesiaMm.

6. ®opMbI KOHTPOJISA OCBOECHH S TN CHUTLTUHBI

Tekymiast aTrecTanus CTYJEHTOB MPOU3BOJAUTCS B JUCKPETHBIE BPEMEHHBIC
UHTEpBAJbl JICKTOPOM U TpernojaBareiaeM(sMu), BEAYIUIUMHU MPAKTUUYECKUE
3aHATHS IO TUCHUILIMHE B CIEAYIONUX (opMax.

BONPOCHI I KOMOMHUPOBAHHOTO  KOHTPOJS YCBOCHHSI TEOPETUUYECKOTO
MaTepuana,

TECTHI,

3aJIaHUS 110 IPAKTUICCKAM 3aHSATHSIM.

[IpoMexyTouHas aTTecTallMd TO pe3yJbTaTaM OCBOCHUS JAUCIUILTAHBI
IPOXOAUT B (hOpME YyCTHOTO/MUCHMEHHOTO 3a4yeTa C OLIEHKOW (BKJIIOYaeT B cels
OTBETHI Ha TEOPETUYECKHE BOMPOCHI U OTBETHI HAa TECTOBbIE 3aAaHusl). CTyIEHTHI,
BBINOJIHUBIINE 75% TEKYIIMX M KOHTPOJBHBIX MEPOIPUATHI Ha «OTJIMYHO», a
ocTanbHble 25 % Ha «XOpOII0», UMEIOT NPaBO HA MOJIyY€HNE UTOTOBOM OLIEHKH.

B »sK3aMeHAMOHHYI0 BEIOMOCTh U 3a4ETHYI0 KHW)KKY BBICTABIISIOTCS
OLIEHKH TIO IIIKaJie, IPUBEICHHOMN B TaOJIuIIE.

IIIxana oreHMBaHUsA XapakTepuCTUKa 3HAHUSA MPEIMETA U 3a4ueTnl
(7K3ameH) OTBETOB
OTINYHO (5) CryzaeHT ri1yO0KO U B TIOJTHOM 00BbEME BJIaJIeeT
[IPOrPaMMHBIM MaTepUaAIOM. I'pamotHoO,

WCYEPIBIBAIOIIE M JIOTUYHO €ro M3JIaracT B
YCTHOM uiM nucbMeHHOH ¢opme. Ilpu 3Tom | 3a4TeHO
3HAET PEKOMEHIOBAaHHYIO JUTEPATYpYy,
MIPOSIBJISICT TBOPUYECKUM IOAXOJX B OTBETAX HA
BONPOCBI M TNPaBWJIbHO  OOOCHOBBIBAET




NPUHATBHIE  pPEUIeHMs,  XOpOLIO  BIAJeeT
YMEHHUSIMH ¥ HaBBIKAMH TPU BBITIOJHEHUH
MPAKTUYECKHX 3a]1a4.

xoporio (4)

CryneHT 3HaeT MpPOrpaMMHBIM  Marepuail,
IPaMOTHO M IO CYyTH M3J1araeT €ro B YCTHOU
W MIACbMEHHOU dopme, JOITyCKas
HE3HAYUTECIIbHBIC HETOYHOCTH B
YTBEPKICHUAX, TPAKTOBKAX, ONPEACICHUAX U
KAaTEropusaX MM HE3HAYNUTEIbHOE KOJIMYECTBO
omnOok. [Ipu 3TOoM Biameer HEOOXOAUMBIMU
YMEHMSIMM M HaBbIKAMHM IIPU  BBINOJHCHHUH
IIPAaKTUYECKUX 3a]1a4.

YIIOBJIETBOPUTEIBHO (3)

CryneHnt 3HaeT TOJILKO OCHOBHOH
IIPOrpaMMHBII Marepuall, JIONyCKaeT
HETOYHOCTH, HEOOCTATOYHO ‘IéTKI/Ie

(GOpMyIUPOBKH, HEMOCIEIOBATEILHOCTh B
OTBETAaX, M3JaraéMblX B  YCTHOM WU
nucbMeHHoOM (opme. IIpu 3TOM HEZOCTaTOUHO
BJIaJICET yMEHUSIMU W  HaBbIKAaMU  IIpHU
BBITIOJIHEHUH MPAKTHYECKUX 3adad. Jlomyckaer
110 30% omuOO0K B U3JIaraeMbIX OTBETAX.

HEYIOBJIETBOPUTEIHHO (2)

CTyneHT He 3HAeT 3HAYUTEIBbHOW 4YacTu
nporpamMmmHoro  marepuana. Ilpu  3TOM
JOMYCKAeT TMPUHIIMIHAIBHBIC OIMMOKH B
J0Ka3arciabCTBAaxX, B TpaKTOBKe HOH}ITI/II\/'I nu
KaTeTOpHii, TMPOSBISAECT HUZKYIO KYJIbTYpPY
3HaHHI>'I, HC BJIAJACCT OCHOBHBIMU yMeHI/I}IMI/I nu
HaBBIKAMH TIPH BBITTOJTHECHUH TPAKTHYECKHUX
3a1a4. CTy,Z[GHT OTKa3bIBACTCA OT OTBETOB HA
JOTIOJTHUTEIILHBIE BOIIPOCHI.

HEC 3a4TCHO

7. YueOHO-MeTOoaM4YecKoe U  UHPOpPMALMOHHOEe  olOecrmeyeHHe

JTUCIHUIIINHBI:

a) OCHOBHAas JiUTeparypa:

1. I'muuaka H.JI. O6mas xumusa / H.JI. I'muaka. — M.: KHOPVYC, 2016. — 752 c.
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-

izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-

o54-obschaya-himiya-uche.php

2. AxmeroB H.C. O6mas u neoprannueckas xumus / H.C. Axmeros. — CIIG:
Jlanw, 2014. — 752 c. https://e.lanbook.com/book/50684

3. 3aitnieB O.C. Xumus. Yueonuk / O.C. 3aitnes. — M.: IOpaiir, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-

bakalavriata.html




0) 1OMOJIHMTEIbHASA JIUTEepaTypa:

1. T'ypoB A.A., bagaes @.3., Osuapenko JLII. Xwumus. - M.: H3n-Bo
MI'TYum.H.D.baymana, 2007.- 784 c.: ui.
2. KusizeB [.A.«Heopranuueckas xumus», M.: Boiciias mkosa, 2005. — 430 c.
3. Hexpacos b.B. OcHoBsl 0611e#t xumuu :M31-Bo «Jlanw»,2003.-656 c.
4. AxmetoB H.C. «O6mas u Heopranmdeckas xumusi», M.: Beicias mikosa, 1998.
- 330c.

.B) METOAMYECKHE PEKOMEHIALMHU:

1. MeTroanueckue ykazaHusi K CAMOCTOSITEIbHOMY U3YYEHUIO TEOPUU U
BBITIOJTHEHUIO KOHTPOJIBHBIX 3a/IaHUM MO TEME «XMUMHYECKast
TEpMOJMHAMUKA U. TepMOXUMUSD) JJIsl CTYICHTOB HAIIPABIICHHS
noarotoBku: 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHIECKOE 00ECTICUCHHE
MAaIIMHOCTPOUTENbHBIX Tpou3BoACcTB/ Coct.: Abpamenko B.JI. — JIyranck:
N3n-Bo JIyraHckoro HalMOHaIbHOTO YHUBEPCUTETA UMEHU Bragumupa
Hans, 2018. - 24 c.

2. A6pamenko B.JI. IlpakTrueckue paboThI IO HEOPTaHUYECKON XUMUU:
yaebHoe nmocobue. - JIyranck: U3a-so JIHY um. B.[Jans, 2019. - 150 c.,
Tabma. 14, puc. 6.

I') HHTePHET-PeCypChI:

. http://www.chem.msu.su
. http://chemistry.aznet.org/
. http://www.alhimik.ru/
. http://www.rsc.org/
. http://en.wikibooks.org/wiki/Chemical Informatio
. ®enepanbubiii noptan «Poccuiickoe obpazoBanue» — http://www.edu.ru/

7. NadopmanmonHnas cucreMa «EquHOe OKHO JOCTyma K 00pa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru/

8. @enepanbHbIil LIEHTP WHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpCOB —
http://fcior.edu.ru/

9. DnexkTpoHHO-OMOMMOTEUHast  cucteMa  «KOHCYNIbTaHT-CTyACHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

10. DnekTpoHHO-0MOIHOTEYHAs cucrema «StudMed.ru» —
https://www.studmed.ru

AN DN B~ W~

NudopmanuoHHbIH pecypc OuOJIHOTEeKH oOpa3oBareJIbHOM
OpPraHu3anuu

Hayuynas Oubmuoreka umenu A.H. KonseBa — Pexum nocryma: URL:
http://biblio.dahluniver.ru/

8. MarepuajbHO-TeXHHYECKOe ¥  NpPOrpaMMHoe  olecrneyeHue
AUCUMILTMHBI



OcBoeHME TUCIHUIUIMHBI «XUMUS) IMPEANoaracT Haluuue 1adopaTtopuu OOIIel XUMUH,
COOTBETCTBYIOIIEH JACHCTBYIOIMM CAaHUTAPHBIM M IMPOTHUBOIIOKAPHBIM IpaBWIAM U
HOpMaM.

O6opynoBanue 1adopaTopun OO0 XUMUU:
1. KomrmuiekT yueOHO-HAIISIAHBIX TOCOOUM JIJIst M3YUEHUS CIETYIOLIUX TEM:
- CTpO€HHE aTOMOB U MOJIEKYT;
- arperaTtHble COCTOSIHUSI BEIIECTB;
- OCHOBBI XUMHYECKOU TEPMOIMHAMUKY;
- XUMHUYECKasi KNHETHKa;
- XUMHYECKOE PaBHOBECHUE;
- pacTBOPBHL;
- OCHOBBI JICKTPOXHMHUH;
2. Ilpubopsr u 0oOOpymOBaHWE IJisi BBIMOTHEHHUS JTAOOPATOPHBIX W JIEMOHCTPAIIMOHHBIX
pabor:
apeoMeTpbl, 0apoOMETphI, TEPMOCTAT, TEPMOMETPHI, KaJOPUMETPHI, YCTAHOBKA ISl IPOCTOM
MEePEroHKH, KOHAYKTOMETp (MocT peoxopaHbii P-38 ¢ sueiikoif), MK- u UV-VIS-
cnekrpodoToMeTp, (porornektpokosopumerp KDK-3, ycraHoBka sl TUTPOBAHUS, BECHI
TEeXHUYECKUE M aHaIUTHYeCKue. YcrtaHoBka misi m3Mepenuss DJC I'D. pH — wmerpsl,
MarHuTHbIe Memaiku. Kosuekius MeTasuioB 1 HEMETaJIOB, MUHEPAJIOB M KaTalu3aTOpPOB,
00pa3iibl 00BbEMHBIX KPUCTAIIMYECKUX PEUIETOK.
XuMHueckas nocyja, XuMU4eCKHe PeaKTUBBI.
[Ipouee: pabouee MecTO MpenojaBaTeNs, OCHAIIEHHOE KOMIIBIOTEPOM C
noctyrnoM B MIHTepHeT.
[IporpammHuoe obecnieueHue:

becnuiaTHoe
DOYyHKIUOHATBHOE
MpOorpamMMHoOe Cceblikn
HA3HAYeHUe
ol0ecreyenue
. . https://www.libreoffice.org/

Ogpuerstii maxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
OmneparmonHas https://ubuntu.com/
cucrTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bbpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bbpaysep Opera http://www.opera.com
[TouyTOBBIN KIMEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
daiin-MeHeKep Far Manager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/




http://www.gimp.org/

Fg ag;gzeCKHH 1(\}/[Iall\r/fip l(lgjgl I;;ggream) http://gimp.ru/viewpage.php?page_id=8
PEAAKTOP p & http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauorieriep VLC http://www.videolan.org/vic/

9. OueHo4YHbIE CPeCTBA MO JUCUMUILIIMHE

[Tacopt

(dhoHa OIEHOYHBIX CPEJICTB M0 YUYCOHOU TUCIIUTIITNHE

CXAMU

[lepeuenp KoMmIeTeHIUH (3JIEMEHTOB KOMIIETEHIMH), (HOpPMHUpPYyEMBIX B
pe3ynbTaTe OCBOEHUS Y4eOHOM NUCUUIUIMHBI (MOAYJIsS) WU MPAKTUKH

Ne | Kox dopmyIUpOBKa Nuaukaropel KonTponupyembie Oransl
/1 | KOHTPO | KOHTPOJIUPYEMOi JOCTUKEHUI TEMBI bopmup
JUpYEM | KOMIETEHIINH KOMITETEHINH (10 | y4eOHON AMCUHUILINHBI, OBaHMUS
oi peanusyemoi MPaKTUKU (cemect
KOMIIET JTUCITUTIITUHE) p
SHITNH U3Y4YEeHH
1)

1 OIIK-1 | OIIK-1. Criocoben OIIK-1.1. Tewma 1. OcHOBHBIE 2
IIPUMEHATH HpI/IMeHHeT XUMHUYCCKUC ITOHATHUA U
€CTECTBEHHOHAYYHBIE M | €CTECTBEHHOHAYY | SAKOHDI

Tewma 2. KBantoBo- 2
OOIIeHH)KEHEPHBIE HBIC U
MeXaHH4YecKas MOJIeb
3HAHUS, METOIBI OOIIEeHKEHEPHBI
CTPOEHHMSI aTOMa
MaTeMaTH4eCKOro € 3HaHUS B Tema 3. XuM. CBA3b, 5
aHanu3a u NPO(ECCUOHANIBH | CTPOCHHE MOJICKYII.
MOJICJIMPOBAHUS B oii gearenbHOCTH. | Tema 4. JloHopHO- 2
npodeccroHanbHOM AKIIETITOPHAS CBS3b
OIIK-1.2.
NEeATeNbHOCTH Tema 5. ArperatHoe 2
[Ipumenser COCTOSIHHE B-Ba
COBPEMEHHBIC Tewma 6. DHepreTrka 2
METOIbI XUMUYECKHUX MPOIIECCOB.
MaTeMaTHdeckoro | leMa 7. XuMudeckast 2
KUHETHKA U PaBHOBECHE
aHanm3a u
B TOMOTEHHBIX CUCTEMax
MOJICJIUPOBAHUS B
ACIHP Tema 8. Xumunueckas 2
MPOQECCHOHANBH | kyyeTyka n paBHOBECHE
Ol AESATENLHOCTH. | B TE€TEPOTrCHHEBIX
CHUCTEMaxX
Tema 9. OcHOBHBIE 2
XapaKTePUCTUKU

pacTBOPOB U APYTHX




JUCIICPCHBIX CUCTEM

Tema 10. Bonasie
PACTBOPBI AJICKTPOIUTOB

Tema 11. I'ereporeHnsie
JIMCIIEPCHBIE CHCTEMBI

Tema 12.
DIIEKTPOXUMHUYECKHUE
MPOLIECCHI

Tema 13 DnekTponu3

Tema 14. Kopposus u
3alIiTa METAJIOB

Tema 15. dusnueckue u
XUMHUYECKUE CBOMCTBA
METAJLIOB.

Tema 16. duznueckue u
XUMHUYECKUE CBOUCTBA
HEMETALJIOB

Tema 17 Oprannueckue
coequuenus. [lonydenue
Y IPUMEHEHUE

Tema 18. IlonumepHble
MaTepuainl —
OpraHMYecKHe 1
HEOPraHUYECKHUE

IToxa3aTenn u KPHUTCPHUH OLNCHUBAHHUA KOMHeTeHHHﬁ, OIMMCaHHEe MIKAJ

OLICHUBaAHUMA
Ne | Kog Wunukaropsl Ilepeuens  mianupyemseix [Kontposmpyl HaunmeHnoBanue
KOHTpop | AOCTHXKCHUM | pe3ymbTaToB €MbIE TEMB] OLIEHOYHOTO
n/n yeMoi (O T yae6HO# cpencTBa
KOMIIETEHI] s . TMCLUIUINH
peanu3yeMon
Hu JTUCLUTUINHE bl
1. | OIIK-1 OIIK-1.1 3HaTh: 3aKOHBI U Tema 1, Bompocsr
MIOJIOKEHUSI XUMUH, KOMOUMHUPOBaHH
OIIK-1.2 METO/IbI IPUMEHEHHUS] Tema 2, Oro  KOHTpOJIs
XMUMHUYECKHUX 3aKOHOB U YCBOEHUS
IPOILIECCOB, COCTAB U Tema 3, TEOPETUUECKOTO
CBOMCTBA BAKHEHIIIUX Marepuaia,
XUMHAYECKHX COCAMHEHUH, Tema 4, TECTHI,
METObI UCIIOJIb30BaHMS Tewma s, 3aaHH
XUMHUYCCKUX BCUIICCTB U [PaKTUYECKUM
MaTepHaloB B } Tewma 6, SAHATHSM,
npodeccrnoHanbHOM SK3AMEH
JESITebHOCTH.
YMeTb: NPUMEHSTh 3HAHUS feva,
XUMHUYECKHX 3aKOHOB, Tema 8,
METOJI0B
SKCIEPUMEHTAIILHOTO Tema 9
WCCIICIOBaHMSI B




MPAKTUYECKOW U HAy4YHO- Tema 10
HCCIIE0BATEIHCKOMN
NEeATEeTLHOCTH Tema 11
Bnanersb: 0CHOBHBIMU
XUMHYECKUMH TOHATHsAMy, | 1eMa 12
3HAHUSAMH T 13
dbyHIaMEHTATBHBIX cMa
3aKOHOB XMMHH, KJIFOUYEBBIX
Tema 14
MIPUKJIATHBIX BOITPOCOB
XUMHH Tema 15
Tema 16
Temal7
Tema 18

Bomnpocel 1/151 KOMOMHUPOBAHHOTO KOHTPOJISI YCBOECHUSI
TeOPEeTHYECKOro Marepuasia (YCTHO WM MUCbMEHHO):

Bompocet mo Temam: Crpoenne aroma. Ilepumoamyeckmii 3axoH. CBoiicTBa
3JIeMeHTOB. XuMHU4Yeckass cBs3b. KoMmmiexkcHble coennHeHus. Tumnbl B3ammoaeicTBus
MOJIEKY.JI.

1. OcHOBHBIE NPENICTABIEHUS O CTPOEHUU aTOMOB.

2. ATomHBIe s1pa, uX cocTaB. M30ToIbI, n300aphl, H30TOHBI.

3. Mogenu aroma Tomcona, Pesepdopnaa, bopa.

4. KBanToBOMeXaHHMuYecKass MOJeib aroma. KBaHTOBblE 4YHCIA; THUIBI 3IEKTPOHHBIX
opOuTanei.

5. Iopsanok 3amojHEHUs 3JIEKTPOHHBIX YPOBHEW U IOMYPOBHEH MHOTO3JIEKTPOHHBIX
aTOMOB (IPHUHLMII MUHHMYyMa 3Hepruu, npuHiun 3ampera [laynu, mpaBuwino XyHaa, IpaBuiia
KneukoBckoro).

6. DIeKTpOHHBIE (HOPMYJIBI SJIEMEHTOB.

7. DHeprus UOHU3ALMH U CPOJICTBO K JIEKTPOHY. DIEKTPOOTPHULIATEILHOCTb.

8. [lepnoinueckoe N3MEHEHUE CBOMCTB XUMUYECKUX JJIEMEHTOB.

9. l[lepnoanueckuii 3aKoH U nepuoanueckas cuctema snementoB /. 1. Menaeneena.

10. CoBpeMeHHast popMyITHUPOBKA EPHOTUIECKOTO 3aKOHA.

11. OOmue mpencTtaBIeHUS O XHUMHUYECKOW CBSI3U. BHIBI XMMHYECKOH CBS3H.
HarpaBneHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBSI3H.

12. KoBasieHTHAas CBsI3b, MEXaHHU3M €€ 00pa30BaHUsI.

13. T'uOpuauzamnusi aTOMHBIX OPOUTAIICH, TUTTBI THOPHUAU3AINH.

14. OpueHTalys aTOMHBIX OpOUTAaseil, IPOCTpaHCTBEHHAs CTPYKTYpa MOJICKYII.

15. TlonasspHOCTH CBSI3M WU TMOJSPHOCTH MOJEKYJIbl. [[MMOMBbHBIA MOMEHT Kak Mepa
MOJISIPHOCTH.

16. JlnuHa W MPOYHOCTH XMMHUYECKOW CBSI3U. ODHEprusi CBA3U. HampaBieHHOCTh H
HACBIIIAEMOCTb KOBAJICHTHOU CBSI3U.

17. MloHHas CBA3b, €€ OCOOCHHOCTH.

18. JloHOpHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMS CBS3H.

19. CtpoeHune KOMILIEKCHBIX COCTMHEHUM, X KJIacCU(UKAITHI.

20. YcToiuMBOCTh KOMIUIEKCOB B pacTBopax. KoHcTanTa quccounanuu. /[BoitHble comu.

21. Meramnueckas CBs3b.



22. BonopoaHasi cBsi3b, €€ pa3HOBUHOCTH.

23. ArperaTHbl€ COCTOSIHHS BEILIECTB.

24. BsaumogelicTBue Mexay MoseKyjJaMu. OpHUEHTalMOHHUM, WHAYKLUHOHHBIA H
JUCTIEPCUOHHBIN d(PPEKTHI.

25. Ctpoenue kpuctamioB. KuJIKOKpUCTAIINYECKOE COCTOSTHUE.

26. Xumuyeckass CBA3b B KpHUCTaUIaXx. MOJIEKyIspHbIEe, KOBaJE€HTHbIE W HOHHBIE
KPUCTAJUIBIL.

27. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT BUJa XUMUUECKOU CBSI3U B KPUCTAIIIAX.

28. Metamunuyeckue Kpuctamibl. JlehekThl KpUCTAUNINYECKOM pEeIIeTKH.

29. Kunkoe cocTossHME BEIIECTB; MEKMOJEKYIIIpHast CBsI3b. CTPOEHUE KUJKON BOIBI.

30. AmopdHOe cocTosHUE.

Bompocsl mo Temam: OJjekTpoxuMuuyeckue mpouecchl. Koppo3us u 3ammura
MeTA/UIOB 0T KOppo3uu. O01ue cBOMCTBA METAJIOB H HEMETAJUIOB M UX COeJMHEHUI.

1. T'eTeporeHHblE OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE IIpolLecchl. [albBaHMUECKHE
3JIEMEHTBHI.

2. [TonsiTue 006 ANEKTPOAHBIX TOTEHIIMATAX.

3. 3aBUCHMOCTH DJIGKTPOAHBIX TOTCHIIMAIOB OT Pa3au4HbIX (akTtopoB. Dopmymna
HepHncra.

4. 3mepeHnue 3eKTPpOIHBIX TOTEHIIHAIOB. BOgOpOAHBIN EKTPOI.

5. CranpapTHbIE 31EKTPOAHbBIE NOTEHIUAIIBI. Psii HanpsyKeHU METaLIoB.

6. HeoOparumple rampBaHudYeckue 3jeMeHTHl Boinbra, Jlanwmans-Axkoou, Jlexmanie.
XUMHUYECKUE UCTOYHUKHU TOKA.

7. Pacuet OJIC raipbBaHUYECKHUX 3JIECMEHTOB.

8. KoHIIEHTpallMOHHbIE 371EMEHTHI. TOIINBHBIE 2JIEMEHTHI.

9. O6paTumble rajibBaHUYECKUE dJIeMEHThI. KUCIOTHBIE U MIETOYHBIE aKKyMYJISITOPBI.

10. CymHoCTb 371€KTpoIn3a.

11. ITorenuman pa3noxeHus, ero pacyer.

12. IlocnenoBaTeNbHOCTD pa3psIK HOHOB HA KaTOJIE U aHOJE.

13. DneKTpoau3 BOAHBIX PACTBOPOB AJIEKTPOIUTOB.

14. DnexTponn3 ¢ HepaCTBOPUMBIMU U PACTBOPUMBIMH aHOJAMH.

15. Bropuunbie MpoLECCHI MPH IIEKTPOJIU3E. SABICHUE IEpEHATPSIKEHUS.

16. KonnuecTBEHHbIE COOTHOLIEHUS NPU JIEKTpoau3e. 3akoHbl Dapanes.

17. PeanbHbIe 2IEKTPOXUMUYECKHUE MPOIECChl. BBIX0 11O TOKY.

18. DnexkTponus pacriaBos.

19. OcHOBBI raTbBaHMYECKUX METOJOB HAHECEHUS METAJUIMYECKUX MOKPBITUH.

20. DIeKTPOIUTHIECKOE MOTyYeHHE U paUHIUPOBAHNE TEXHUUECKUX METAJIIOB.

21. IlonyyeHre aKTUBHBIX METAJIOB M IIEJIOYEH AJIEKTPOIU30M.

22. OCHOBHBIE PUYMHBI KOPPO3UH METAJIOB.

23. Kimaccudukanmsi Koppo3nOHHBIX MTPOIIECCOB.

24. Xummnueckasi KOppo3usl U €€ pa3HOBUIHOCTH - ra30Bas, )KUKOCTHASL.

25. 3aKOHBI pOCTa OKCUIHBIX MJICHOK HA MOBEPXHOCTHU METAJLIIOB.

26. MexaHu3M 3J1EKTPOXUMHUYECKON Koppo3un. KoHTakTHast KOppo3Husl.

27. Koppo3us METaJJIOB C BOJOPOJAHON U KHUCIOPOAHOM AETOJISIpU3aLUECH.

28. KoHlleHTpalinoHHas KOppo3usi.

29. Koppo3sus moa neficTBueM OTyKIAI0IIUX TOKOB.

30. Bnusinue cpenibl Ha CKOPOCTh IPOTEKAHUS KOPPO3UH.

31. Knaccudukanust METOZ0B 3alTUTHI METAJIJIOB OT KOPPO3HH.

32. UHruGuTOpHI KOPPO3UH.

33. AHTUKOPPO3UOHHBIE MOKPBITHS, METOAbI NX HAHECEHUS.



34. AHOJHBIE ¥ KATOJHBIE TOKPBITHSI.

35. IIpoTeKkTopbl, MEXaHU3M HX JICUCTBUS.

36. Xummnueckas MoAu(UKanKs HOBEPXHOCTH METAIIJIOB.
37. AHoaHas ¥ KaToQHAas 3alluTa.

38. O6mue cBoiictBa metamuioB VIIIB-IB rpymm.

39. O6mme cpoiictBa HemeTauioB VIIA-IIIA rpymm.

KpI/ITCpI/II/I M IIKaJa OLCHHUBAHHA 110 OLCHOYHOMY CPCACTBY —

KOM6MHMp06aHHbl7/7 KOHMPOJlb YCBOEHUA meopemuidecKoco mamepuaia

Ikama oneHUBaHUA

Kputepuii orieHuBanusa
(uHTEpBAT OAIIIOB) PHTEp B

5 OTBeT JaH Ha BBHICOKOM YPOBHE (CTYACHT B IOJIHOM O0OBEME OCBETHII

paccMaTpuBaeMyro MpoOJIeMaTHKY, MPUBET apryMEHTHI B TMOJIb3y CBOUX
CY)KIIEHUM, BlazeeT MNPOPUIBLHBIM TOHATHHHBIM (KaTeropUabHBIM)
anmnaparoMm U T.II.)

OTtBeT gJaH Ha CpelHEM YpOBHE (CTyA€HT B ILEJIOM OCBETHII
paccMaTpuBaeMylo MpoOJIEeMaTHKY, MPUBENl apTyMEHTHI B IOJIb3Y CBOMX
CYXJECHHM, TOMYCTUB HEKOTOPbIE HETOYHOCTH U T.11.)

OTBeT naH Ha HM3KOM YpOBHE (CTYIOEHT JOMYCTHJI CYILECTBEHHBIE
HETOYHOCTH, W3JOXKHJI MaTepual ¢ OIIMOKaMM, HEe BJaJeeT B
JOCTaTOYHOM CTENEeHU NPO(PUIBLHBIM KaTerOPHAIbHBIM aNnapaTroM u T.I1.)

OTBeT naH Ha HEYAOBJIETBOPUTEIBHOM YPOBHE WJIH HE IPENCTaBIECH

(CTyneHT He TOTOB, HE BBITIOJHUJ 33JJaHUE U T.11.)

Tecmut no meme: Takeabie MeTAIbI

Bapuanr Ne 1
1. Metait 37Sr OTHOCHUTCS K ... — DJIEMEHTAM:
I)s-; 2)p-; 3)d-; 4)f-.
2. CrenieHn OKHCIICHUS 26Fe paBHBIL:
1) +2,+3,+4; 2)+2,4+3,+5; 3)+2,+3,+6; 4)+2,+3,+7.
3. KauecTBeHHBIM peareatoM Ha Cu’ sBiIsfeTcs ...
1) KSCN; 2) FeO; 3) K3[Fe(CN)s]; 4) KJ.
Hanvmure ypaBHEHHE 3TON peakLMK, HA30BUTE NPOAYKTBHL..
4. 3a 1OTIOMOTOI0 TUMETHIITITIOKCUMY MOKHA BIIKPUTH Y PO3YMHI HOH...
1) Zn*"; 2) Fe*'; 3) Co™"; 4) Ni*".
Skiit koip Mae JUMETUITITIOKCUMAT?
5. Ykaxute TypHOYyJIEBY CUHB:

1) Ks[Fe(CN)];  2) Fes[Fe(CN)glo; 3) Ku[Fe(CN)s]; 4)Fes[Fe(CN)gls.

6. Hanuiure ypaBHeHUs! peaklidii, KOTOPbIE COOTBETCTBYIOT PSIIY IPEBPAILICHH:

Fe — FeSO4 — Fe(OH), — Fe(OH);. 36.
7. Kap6oanruapasza — 310 MeTauIo(epMEHT, KOTOPBII COACPIKUT B cebde:
1) Fe(II) ; 2) Fe(I1D); 3) Zn(1l); 4)Cu(II).
Bapuant Ne 2
1. Metami ,4Cr OTHOCUTCH K ... -DJIEMEHTAM.
1) s-; 2) p-; 3) d-; 4) f- .

2. Crenenu okucienus 3oHg paBHbI
1) +1,+2; 2)+2,43; 3)+1,+3; 4) +2,+4.
3. KauecTBenHBIM peareatoMm Ha Fe’' gBisercs...

16.




1) KSCN; 2) NaOH; 3)K;[Fe(CN)sl; 4) K4[Fe(CN)]e.
Hanummure ypaBHEHHE 3TOW peakluu, HA30BUTE MPOTYKTHI.
4. C nomoupto Ky4[Fe(CN)g] MOXKHO OTKPBITH B PACTBOPE HOH...

1) Zn*™"; 2) Cd*; 3) Fe’'; 4) Fe™™.
Hanumure ypaBHEeHHE 3TOH peakIiui B MOHHOM (hopMe, Ha30BUTE MPOAYKTHIL.
5. YKaxxute HeyCTOMYMUBBIN THAPOKCHUJL;

1) Cu(OH)z; 2) Zn(OH),; 3) Fe(OH);  4) Fe(OH);.
6. Hanumute ypaBHEHUs peakiyid, KOTOPbIE COOTBETCTBYIOT Py MPEBPAIICHUN:

Cr— CrClz — CI‘C13 — Cr (OH)3 — Na3 [CI‘(OH)6]

7. Karanaza — 310 MeTamiopepMeHT, KoTopasi COJIEPKHUT B cebe:

1) Fe (I); 2) Fe(III); 3) Zn(II) ; 4) Cu(Il).
Bapuant Ne 3
1. Meraim g,Pb orHOCHTCA K ... - DIIEMEHTAM.
1) s-; 2) p-; 3) d-; 4) f- .

2. Crenenu okucneHus »4Cr paBHbI:
1) +1,+2,+3; 2)+2,43,+4; 3)+2,+3,+5; 4)+2,+3,+6.
3. KauecTBEeHHBIM peareHTOM Ha Fe’" smmsiercs...
1) HoSO4; 2) NaCly 3)Ks[Fe(CN)s]; 4) K4[Fe(CN)Je.
Hanumure ypaBHEeHUE 3TON peakLyy, HA30BUTE IPOILYKTHI.
4. C nomombto NaOH MOXHO OTKPBITh TUIPOKCHU]T. ..
1) Cu(OH),;  2) Zn(OH),;  3) Fe(OH),;  4) Cd(OH),.
CocTaBbTe YypaBHEHHE 3TOM PEAKIIMU, HA30BUTE MPOIYKT.
5. Ykaxute popmyny OepiarHCKOI na3zypu:
1) K3[Fe(CN)sl; 2) Fes[Fe(CN)e];  3) Ku[Fe(CN)e]; 4)Feq[Fe(CN)s]s.
6. Hanuimure ypaBHeHUs! peaklidii, KOTOPbIE COOTBETCTBYIOT PsIIY IPEBPAILICHHI:
Fe — FCC13 - FC(OH)3 - Fez(SO4)3
7. OxcupenyKTa3za — 3TO METaNIOPEPMEHT, KOTOPBIN COAECPKUT B cede:
1) Fe(1D); 2) Fe(1ID); 3) Zn(1D); 4) Cu(ID).

Bapuant Ne 4

1. Merami r¢Fe OTHOCUTCS K ... -JIEMEHTAM.

1) s-; 2) p-; 3) d-; 4) f-.
2. CrerneHu OKUCIEHUS gNi paBHBI:

1) +2,+3,+4; 2)+3,+4,+5; 3)+2,+4,+5.
3.KauecTBEHHBIM peareHTOM Ha Cu”" sBstercs

1) KSCN; 2) H,SOy; 3)KJ; 4) TMMEeTHITIHOKCHM.
Hanumure ypaBHeHUE 3TON peaklyy, HA30BUTE IPOLYKTHI.
4. C momompbio K4[Fe(CN)g] MOKHO OTKpPBITH B paCTBOPE HOH. ..

1) Ba*"; 2) Ni*"; 3) Fe*'; 4) Fe*',
Hamnumuire ypaBHeHHE B MOHHOU (popMe, HA30BUTE TTPOTYKTHI.
5. YkaxuTe roiry0oil THAPOKCHU:

1) Zn(OH),;  2) Cd(OH),;  3) Cu(OH),;  4) Fe(OH),.
6. Hanuiure ypaBHeHUs! peaklidii, KOTOPbIE COOTBETCTBYIOT PsIIY IPEBPAILICHHI:

Hg — Hg(NO3)2 - Hng — Kz[HgJ4].

7. F'eMornoOuH — 3T0 6€JI0K, KOTOPBII COAEPKUT B cebde:

1) Fe(1D); 2) Fe(1lD); 3) Zn(1D); 4) Cu(ID).

Bapuanr Ne 5
1. Metam 30Zn OTHOCUTCA K ... —DJIEMEHTAM.
)s-; 2)p-; 3)d-; 4) f-.
2. CreneHu OKUCIICHUS 47Ag paBHBI



1) +1,+2,+3; 2)+2,+3,+4; 3)+1,+3,+4.
3. KauecTBEeHHBIM peareHTOM Ha Co”" sBsiercsL. ..
1) KSCN; 2) H,SOy4; 3)NaCl; 4) K3[Fe(CN)s].
Hanummure ypaBHEHHE 3TOM peaklnK, HA30BUTE MPOYKTHI.
4. C nOMOIIBIO TUMETHITIIMOKCHMA MOYKHO OTKPBITH B PACTBOPE UOH ...
1) Cu™"; 2) Fe*'; 3) Fe’™; 4) Ni*".
Kaxkoit et umeer 1o coequnenue?
5. YKaxxute HeyCTOMYMUBBIN THAPOKCHUJL:
1) Cu(OH),; 2) AgOH; 3) Zn(OH); 4) Cd(OH),.
6. Hanumnte ypaBHeHUs1 peakiuid, KOTOPbIE OTBEYAIOT PSIAY MPEBPAILICHUM:
Cd — CdCl, — Cd(OH), — CdS.[]
7. Kapb6onenTtuaaza — 3T0 MeTaIIIOPEPMEHT, KOTOPBIA COACPIKHUT B celde:
1) Fe(ID); 2) Fe(IID); 3) Zn(1D); 4) Cu(Il).

Kpurepnu u mkana OLieHUBAHUS 110 OLIEHOYHOMY CPEACTBY «TECTBD)

Ixama OIlCHUBaHUA Kpurepuii onenuBanus
(uHTEpBaN OAIITIOB)

5 TecTbl BBIOJIHEHBI HA BBICOKOM YPOBHE (TIpaBUJIbHBIE OTBETHI 1aHbI

Ha 90-100% TecToB)

4 TecTsl BBINOIHEHBI Ha CpeTHEM YpOBHE (IIPaBUIIbHbBIE OTBETHI JaHbI
Ha 75-89% TecToB)

3 TecThI BHITOJIHEHBI HA HU3KOM YPOBHC (HpaBI/IJ'H:HBIe OTBCTHI JaHbI
Ha 50-74% tecToB)

2 TecThl BBINOIHEHB! HA HEYJOBJIETBOPUTEIHLHOM YPOBHE
(mpaBUJIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50% TecToB)

?.az[amm M0 MPAKTHYCCKUM 3aHATUAM:

. Ctpoenue BemiecTBa. CTPYKTYpPhl aTOMOB M MOJIEKYIL.

. Xumnueckas cBsa3b — Metox BC n MO JIKAO.

. KommiiexkcHble coequHeHus

. OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKHA U TEPMOXUMHUU

. Teopus pactBopoB. KomuratuBHbIE CBOMCTBA paCTBOPOB HEANEKTPOJIUTOB.
. Teopust pacTBOPOB CUIILHBIX U CIA0BIX DJIEKTPOJIUTOB.

. OCHOBHBIE MOJIOKEHUS dIeKTpoxuMun. Kopposusi.

. XUMUYeCcKasi KHHETUKA U KaTalu3

. [lonmmmepHbie MaTepuasl. [lonydyeHue u npumMeHeHue.

O 001N DN K W —

OueHouyHble cpeacTBa VIS MPOMEKYTOYHOM aTTecTaluM (IK3aMeH)
Teopernuyeckue BOnpocsl

1. OcCHOBHBIE CTEXMOMETPUUYECKHE 3aKOHBI.
1.1. 3akOH coXpaHEHHSI MAaTEPHUH.
1.2. 3aK0H ITOCTOSHCTBO COCTaBa.
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1.3. 3akoH ABOrajpo u CIeJICTBUE U3 HETO.

1.4. 3aK0oH 3KBUBaJICHTOB. DKBUBAJICHTHAsA Macca, 00beM, SKBUBAJICHTHAsS KOHCTAHTa
pactBopa.

[Tnanerapuas moxens atoma o Pesepdopay.

Mogaens aToMOB Bogopoza o bopy.

JIBoWicTBEHHAas IpUpPOAa AIEKTPOHA. Y paBHEHHE e bpoitns.

KsanTosbie uncna. [Tpunnun [aynu.

[TocnenoBaTenbHOCTH 3aMOJHEHUS AIEKTPOHHBIX YpoBHE. [IpaBua KineukoBckoro.
IIpaBuina ['yHna.

3anoiHeHue AMEKTPOHHBIX 000JI0YEK aTOMOB MaJbIX U OOJBIIMX Mepruo10B.EMKOCTD
DIIEKTPOHHBIX YPOBHEH. s-, p-, d-, f- 3IeMEHTBI U UX pa3MeIIeHHE B IEPHOIUIECKON CUCTEME.
[lepuoauueckuii 3akoH u nepuoanueckas cucrtema /.M. Menneneera. @opmbl
NEePUOIUYECKON CUCTEMBI. 3HAYEHUS MTEPUOANUECKOr0 3aKOHA.

3aKOHOMEPHOCTH MEPUOANIECKON CUCTEMBI. DU3HYECKUIN CMBICI BETUYUH MTEPUOIAYECKOM
CUCTEMBI.

OHeprusi MOHU3ALNH, CPOJICTBO K JIEKTPOHY, MIEKTPOOTPELATENBHOCTh AaTOMOB.
3aBUCUMOCTbH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT X TOJIOKEHHS B IEPUOIUYECKON
CUCTEME.

XapakTeprUCTHKA CBOMCTB XUMUYECKHUX AJIEMEHTOB IO UX MOJIOKEHUIO B IEPUOINYECKOMN
CUCTEME.

XuMHu4eckasi CBSI3b. DHEPTrusi CBS3U.

Bupl KOBaeHTHOM CBSI3M, X XapaKTEpUCTUKA U CBOMCTBA (JIJIMHHA CBSI3U, HACHIIIAEMOCTbD,
HaIPaBJIECHHOCTbh, YTOJI CBSA3H, MOJIIPU3ALIMS U MOJISIPHOCTD). [Ipumepsi.

['ubpuauzanus aToMHBIX opOuTasei. CurmMa- u M- CBs3H.

HoHHas cBs3b, ee XxapakTepucTuka. [Ipumepst.

Bonoponnas cBs3b, ee Xxapakrtepuctuka. [Ipumepsi.
JloHopHo-akuenropHas cBs3b. [Ipumepsl.

CocraB U CTpOEHHE KOMIUIEKCHBIX COEIMHEHU.

[lepBoHavasibHast ¥ BTOpUYHASL JUCCOIMAIUS KOMILJIEKCHBIX COCIMHEHUMN.
Knaccudukamnmsi KOMIUIEKCHBIX COSAMHEHUH IO TUITY JIMTaHI0B. [Ipumepsl.
KoncranTta HECTOMKOCTH KOMILIEKCHBIX COSTMHEHHIA.

KaTtnonHnele, aHMOHHbBIEC, HEUTPOHHBIE KOMILIIEKCHI. [Iprmepsl. IX momydeHus.
DHepreTuka XMMHUYECKHUX IIPOLECCOB.

BHYTpeHHss SHEPTUs U SHTAJIBIINS.

TepMOXUMHYECKHE 3aKOHBI.
3akoH ['ecca, cnenctBus U3 Hero. TepMOXUMUYECKHE PACUETHI.

Outponus. Dueprus ['ubdoea.

HampaBnenus nmpoTekanus XUMUYECKUX TTpolieccoB. Y paBHeHus ['u66ca-I'enpmrombiia.
@DakTOpHI, BIUSAIONINE HA CKOPOCTh MPOTEKAHUSI XMMUYECKUX PEAKITUH.

BinsiHue KOHUEHTpAIMKU Ha CKOPOCTh. 3aKOH JecTBUs Macc. KoHCTaHTa CKOPOCTH.
Brnusinus naBneHus 1uisi ra3000pa3HBIX CHCTEM Ha CKOPOCTh PEaKITUil.

['omo- ¥ rereporeHHbIe XMMUYECKUE Mpouecchl. X CKOpoCTb.

[IpaBuna Baut-I'odda. BausHue Temneparypsl Ha CKOPOCTh XMMUYECKHX PEaKIUil.
YpaBHeHue Appenuyca.

Karanus. Karanuzaropsl. BnusHue kaTann3aropoB Ha CKOPOCTh XUMHUECKUX PEaKIIil.
Xumuueckoe paBHoBecre. KOHCTaHTa XUMHUYECKOTO PABHOBECHS.

Cnur xumnyeckoro pasHoBecus. [Ipunnun Jle-Illarense.

PactBopsl. UX OCHOBHBIE XapaKTEPUCTUKH.

DNEKTPONUTHYECKAs! AUCCOLMAIINS KUCIIOT, OCHOBAaHUM, COJICH.

CunpHbI€ U cl1abble AIEKTPOJIUTHI.

CrerneHb M KOHCTAHTA AUCCOIMAIINH CIa0bIX AIEKTPOIIUTOB.

HNoHHbIe peakiuu.



43. Nonnoe npousseneHue Boasl, pH pacTBopos.
44. CniocoObl BeIpaXEHUSI KOHIICHTPAIIUHA PACTBOPOB (MaccoBast J10JIs, MPOIICHTHAs
KOHILICHTpaIlUs, SKBUBAJICHTHAs, TUTD).
45. KonnuratuBHbIE€ CBOMCTBA PACTBOPOB HEJIEKTPOJIHUTOB.
46. 3axkoH Payus.
47. OcmoTtrueckoe aapieHue. 3akon Bant-I'odda.
48. OKHUCANTENBHO-BOCCTAHOBUTEIbHBIE TPOLIECCH]. BaxkHeIne OKUCIIN, BOCCTAaHOBUTEIIN.
Knaccudukamms OBP.
49. Metoas coctaBnenuss OBP. Metop snexkTpoHHOT0 Oananca, HOHHO-3JIEKTPOHHBIH METO/I.
50. Hanpasnenus nporekanust OBP. Pacuer 9/1C OBP.
51. 'anpBanMueckuii anemeHt. YpaBHenue Hepucra. Pabota snementa Bonbra, lanuains-
SAxobu.
52. AKKYMYJSTOPBI: KUCIIOTHBIE, IEIOYHbIe. XHMMU3M IIPOLECCOB MPHU UX padoTe.
53. TonMBHBIE ITEMEHTHI.
54. OCHOBBI PIEKTPOXUMHH. XUMHU3M JIEKTPOAHBIX ITPOLIECCOB.
55. JIBOMHOM 3JIEKTPUYECKHI CIIOM, SJIEKTPOHHBIE MOTCHIUATIBI.
56. Ps1 HanpspKEeHUsT METaJIJIOB.
57. OCHOBBI TEOPUH KOPPO3UU METAILIIA.
58. Knaccugukanus KOppo3uOHHBIX IPOLIECCOB.
53.1. Ilo Buy M3BMEHEHHS TOBEPXHOCTEN MeTalia
53.2. Ilo MexaHU3My peaKLuu.
53.3. 1o xapakTepy AOMOJHUTEIBHBIX BO3JCHCTBUH.
59. Xumnueckas koppo3us. Ee Buapl. XumMusm.
60. DnexTponuTuyeckas Koppo3us. Ee XumMu3m u BUJIbIL.
61. dakTopb!I BIUSHMS Ha CKOPOCTh KOPPO3HH.
62. 3amuTa METauIoB OT KOPPO3HH, 3AIUTHBIE METAJUIMYECKUE U HEMETAININYECKHUE TOKPBITHSI.
Karonnas 3amura. [IpotexkropHas 3amura. Bo3nelcTBust Ha arpecCUBHYIO Cpeay.
63. CymHOCTb IIpo1iecca EKTpoau3a. Bupl anexkrponusa.
64. KarogHblie U aHOHBIE MPOIIECCHI TP AIIEKTPOIIU3E.
65. [lopsimok BOCCTAaHOBJICHHS HA KaTO/I€ M OKHUCIICHUS Ha aHOJE.
66. SBieHMs IepeHanpsKEHUS PU JIEKTPOIIU3E.
67. 3akon dapanes. Beixoa no Toky.
68. I'anbBaHONOKpBITHUS. ["anbBaHoOMIacTUKa. ["abBaHOCTETHS.
69. [IpumMeHeHne 3JIeKTPOoJIN3a B MPOMBIIIIIEHHOCTH.
70. CBoiicTBa METAJJIOB, UCIIOJIb3YEMBIX B KaUECTBE KOHCTPYKI[MOHHBIX MaTepuaios: Be, Mg,
Al, Ti, Fe, Co, Ni, Cr, Mn, Cu, Zn, Pb, Sn. 1 ux cBoiicTsa.
a) HaXOXJACHUE B IPUPOJIE,
0) pusznueckue CBOMCTBA,
B) XUMHUYECKUE CBOMCTBA: OTHOLIEHHE K raJloreHaM, KUCIOpOy, BOJAE, pacTBOpam
IIeI04ei, KHCIIOT,
I') OCHOBHBIE COEIMHEHUSI U UX CBOMCTBA, KOMIIEKCHBIE COETMHEHNUS,
1) METO/IbI MOTYYCHHS U IPUMEHEHHE METaIJIOB.
71. O6ume cBoiictBa HemeTamioB VIIA-IVA-noarpynm.

Kputepun u mikajga OICHMBAHHS IO OIICHOYHOMY CPEACTBY MPOMEKYTOUHBIN
KOHTPOJIb («IK3aMEH)

[Tkana oueHUBaHUS Kputepuit onennBanus
(nHTEpBAI OAIITOB)
oTIIN4HO (5) CryneHT T1y0OKO U B TMOJIHOM 00BEME BIIAJIEET MPOTPAMMHBIM

MaTepUaIoM. ['PaMOTHO, HCUEPNBIBAIOIIE W JIOTHYHO €ro
u3jaraeT B yCTHOW WM NMUChbMEHHOW (opme. IIpu sTOM 3HaeT




PEKOMEH/I0BaHHYIO JTUTEPATYPY, IPOSBISET TBOPUECKUN MOIXOA
B OTBETax Ha BOMPOCHI M MPABUIHBHO OOOCHOBBIBACT MPHUHSTHIE
pelIeHHs, XOpOoLIO BJaJeeT YMEHUSMHU U HaBBIKAMU IIpH
BBITIOJIHCHUH MPAKTUYECKUX 3a71a4.

xoporo (4)

CTyleHT 3HaeT MporpaMMHBIM MaTepuai, TPaMOTHO U IO CYTH
u3JlaraeT €ro B YCTHON WM TUChMEHHOW (opme, JomycKas
HE3HAUUTEJIbHBIE HETOYHOCTH B YTBEPXKICHMSX, TPAKTOBKaX,
ONpENIETICHUSAX U KAaTerOpUsX WM HE3HAUUTEIbHOE KOJIMYECTBO
ommnbok. Ilpu sToM BiageeT HEOOXOAMMBIMU YMEHHUSIMH U
HABBIKAMH MPU BBITOJTHEHUU MPAKTUYECKUX 3a]1a4.

YIIOBJIETBOPUTEIHHO (3)

CTyIleHT 3HAeT TOJbKO OCHOBHOM MPOTPaMMHBIN MaTepual,
JIOITyCKAaeT HETOUHOCTH, HEZIOCTATOUHO YETKHE (DOPMYITHPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETAX, U3JIAra€MbIX B YCTHOM WIH
nucbMeHHoU ¢opme. [Tpu 3TOM HEOCTATOUHO BlIaieeT
YMEHUSMH U HaBBIKAMU TP BBIMOJHEHNHN TPAKTUYECKHUX 3a/1a4.
Jomyckaet 1o 30% ommbOK B M3JIaraeMbIX OTBETaX.

HEYJIOBJIETBOPUTEIBLHO (2)

CTyneHT HE€ 3HAeT 3HAYUTEIbHOW YacTH MPOTrpPaMMHOTO
marepuaina. [lpu 3TomM momyckaeT MpUHLIMIUAIBHBIC OMINOKU B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHATHI U KaTErOpUH, MPOSIBIISIET
HU3KYIO KYJIbTYpY 3HaHHUH, HE BJIaJICET OCHOBHBIMU YMEHHSIMHU U
HaBbIKAMHU [IPH BBINOJHEHUM NpakTHUecKux 3anad. CTyneHT
OTKAa3bIBACTCA OT OTBCTOB HA JOIIOJHUTCIBHBIC BOITPOCHI




JInct n3MeHeHnt U JOIIOJTHEHU N

/o

Bunwl normonnenuii u
U3MEHEHUHU

Jlata 1 HOMeEp IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
PaccCMOTPEHBI U 0I00PECHBI
U3MEHEHUS U IOTIOJIHEHUSI

[Toamucs (c
pactudpoBKoii)
3aBeayroniero kageapoit
(3aBemyromux kKadeapamu)
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