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Juct cornacosanus PITY /]

Pabouas mporpamma y4eOHOH AMCHMINIMHBL « XMMHS) [0 HANPABJICHHIO IMOJIOTOBKH
15.03.05 KoncTpyKTopcko-TexHonornueckoe odecrneyeHue MaliiHOCTPOUTENBHEIX TPOH3BOJICTE
— 24 c.

Pabouas mporpamma y4eOHOM jucIMIUIMHBL «XHMHS»  COCTaBJIEHA C  YUYETOM
dejiepalIbHOrO  TOCYIApCTBEHHOTO 00Pa30BaTEEHOIO CTAHAAPTA BBICIIErO 00pa3oBaHUs 110
HanpapjieHuro  moArotoBkd  15.03.05  KoHcTpyKTOpCKO-TeXHOJIOTHUECKOe — ofecrneyeHue
MalIHHOCTPOUTE/IBHBIX IIPOM3BOJACTB, YTBEPHIEHHOTO IPHKa3oM MHUHHCTEPCTBA HAYKH H
BhicLIEro o0pasoBanus Poccutickoit ®epeparmu ot 17 asryera 2020 r. No 1044,

COCTABUTEIJIb:
crapiuii npenogasatels [lynsruna T.A.

Paboyas mporpamMma JUCIHMIUIMHBI yTBEpXKIEHa Ha 3aceJaHud Kaeapbl XHMHH U
WHHOBAIIMOHHBIX XUMUYECKUX TexHomoruit «_14 » 04 2023 r., nporoxos Ne 9

3asenyromuii kadenpoit

XHMHMH H HHHOBALIMOHHBIX XUMHYECKHX TEXHOTOTHH ) Kpupokosnsicko C.I7..
[lepeyTBepxaena: « _ » 20 r., nporoko No [
CorJlacoBaHa: 7l
JIMpEKTOp HHCTHUTYTa TEXHOJIOTHH M WHIKEHEPHOH MEXaHHKH Morunesnas E.I1..
)
[TepeyTBepokneHa: «  » 20 roja, mpoTokos No

PexomentoBana Ha 3a; ﬁﬂaHHH y4eOHO-METOIUUECKOH KOMHCCHH MHCTHTYTA TEXHOJIOTHH U
MHYKEHEPHON MEeXaHUKH L 20/ § r., npoTokos Ne ‘.‘) .

IIpencenarens yueGHO-MeTOTHUECKOM
KOMHCCHH HHCTHTYTA TEXHOJIOIHH H

MHIKCHEPHOM MEXaHUKH A  deyunx C.H.
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CTpykTypa u coiepkaHue TUCUUILTHHBI

1. Hean u 32124 JTUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpoluecce

[enp wu3ydeHuss AUCHUIUIMHBI 3aKito4aeTcs B (OPMUPOBAHUU 3HAHUI
TEOPETUYECKUX OCHOB XUMHHU U CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCIUHCHUN U
MaTepuaoB Ha UX OCHOBE.

3a1auu JUCIUTIINHGI:

- U3y4YE€HUE OCHOBHBIX 3aKOHOB XMMHH U CBOMCTB XUMHYECKUX AJIIEMEHTOB;

-MpUOOPETECHNE HABBIKOB MTOCTAHOBKHU U MPOBEACHUS JTa00PATOPHBIX

XAMHYECKHUX UCCIICJOBAHUM;

- YMEHHE OMUCHIBATh PE3YIbTATHI OTMIBITOB U JICJIaTh BHIBOJIBI;

-CIIOCOOHOCTh MPUMEHSTh TEOPETUUECKHE 3HAHUS B MPOQPECCUOHATBLHON U
MPAKTUYECKOU JeSATEILHOCTH CIICIHAIUCTA.

2. Mecto pucuumiiuHbl B ctpykrype OIIOII BO

HNuctumnraa «XuMUsS» BXOJUT B COCTaB 00s3aT€bHOM YacTU MOJIYJIS
€CTECTBEHHOHAYYHBIX TUCIUILIIMH.

Heo6xoauMpIMK yCIIOBUSIMU JIJISI OCBOEHUS JTUCHUIUIAHBI SIBJISTFOTCS: 3HAHU S
MaTeMaTHKH, XUMUHU, PU3HKA B 00bEME CpeHEH IIKOJIbl, YMEHHUS HCIOIb30BaTh
nepuoanyecknii 3akoH Jl. M. MeHneneeBa B nmpeacKka3aHuy CBOMCTB DJIEMEHTOB U
COCMHEHUN, HABBIKM B PACINO3HABAHWU OMNBITHBIM IYTEM BaXKHEHIINX
HEOPraHWYECKUX U OPraHWYECKUX COCIMHEHMM, B BBIYMCICHUSX MO XUMHUYECKUM
peaKkIusM, B TIPOBEJICHUU CAMOCTOSTEIIBHOTO MOUCKAa XUMHUYECKOU MH(OPMAIIUH.
ConepxxaHue AUCHMIUIMHBI SIBISETCS JIOTHYECKUM MPOJOJLKEHUEM COJIepKaHUs
TACUUIUIMH «XuMUs» U «Duzuka» B CpeIHEH IIKOJIE U CIY)KUT OCHOBOM IS

OCBOCHHS JTUCIUIUINH

«IIpoMbIlIEHHAsA 3KOJIOTHS»,

«TexHoyorust KOHCTPYKIUOHHBIX MAaTEPUATIOB.

«MarepuanoBeeHUE,

3.TpeGoBaHus K pe3yibTaTAM OCBOEHHUS COAEPKAHMUS TUCHUILIHHBI

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIUHA

NHaukaTtopel 10CTHKEHUN
KOMIIETSHITNH (10
peanu3yeMoil TUCIUIUIUHE)

[lepeueHp MIIaHUPYEMBIX
pe3yabTaToB

VK-1. Criocoben
OCYIIECTBIISATh TIOUCK,
KPUTHUYECKHI aHAJIU3 U CHHTE3
uH(OPMAaLUU, TIPUMEHSATh
CHUCTEMHBIHN ITOAXO0 T IS
PEIICHHUS TOCTABICHHBIX
3a1a4

VK-1.1. BeInoIHAET MOMCK
HEe0OX0oAMMOM HHpOpMaIIHH, e
KPUTUYECKUI aHAIIU3 U
0000111aeT pe3ynbTaThl aHATH3a
JUTSL pEIICHUS TTOCTaBJICHHON
3aJa4H.

VYK-1.2. Ucnons3yer
CUCTEMHBIN NIOJXO U1
pEILIEHNs TOCTABJIEHHBIX
3az1ad.

3HATh: 3aKOHBI U MOJIOKCHHSI
XUMHH, METO/IbI IPUMEHCHUS
XUMHUYECKHX 3aKOHOB U
IPOIIECCOB, COCTaB U CBOMCTBA
BOKHEHIITNX XMMUYIECKUX
COCIMHEHUI, METOIbI
UCTIOJIb30BAHUSI XUMUYECKUX
BEIIIECTB U MaTEPUAJIOB B
npodeccrnoHanbHON
NeSITEIIbHOCTH.

YMern: MMPUMCHSATDb 3HAHUS
XUMHWYCCKHNX 3aKOHOB, METOJJ0B
SKCIICPUMCHTAJILHOTO
HCCJICIO0BaHUs B HpaKTquCKOﬁ
u HayT{HO-HCCHCHOBaTCHBCKOﬁ




JACATCIIBHOCTH

Bnaners: oCHOBHBIMH
XUMHWYECKUMHU NOHATHSIMH,
3HaHUSAMH (DyHIaMEHTATBHBIX
3aKOHOB XHMHH, KIIOUYEBBIX
MPUKJIAHBIX BOIIPOCOB XUMUH

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHbI

4.1. O0beM yueOHOI TUCHUIINHBI M BUAbI Y4e0HO padoThl

O0BeM yacos |

Bua yuedHoii padoThI Ounas ¢popma 3aouHnasn
dopma
Oo0mas yyeOHasi Harpy3ka (Bcero) 144 144
(4 3a4. en) (4 3au4. en)
Oo6s13aTeibHasi KOHTAKTHAs padoTa (Bcero) 68 12
B TOM 4HcJIe:
Jlexuuu 34 6
CeMHHApPCKHE 3aHATHS
[IpakTHdeckue 3aHATHS 17 3
JlaGopaTopHbie pabOThI 17 3
Kypcosas pabora (KypcOBO# MPOEKT)
Hpyrue (dhopmbI 17§ METOJIBI OpraHu3aIyu -
o0Opa3oBaTenbHOrO TIpoliecca (pacuemmno-epaguueckue
pabompl, AHIVIBUTYaTbHbIC 3aJ1aHWSI U M.1.)
CamMocTosiTeJibHasi padoTa CTyJIeHTa (BCero) 76 132
®dopma arrecranyu JK3aMeH 9K3aMeH

4.2. Conep:kaHue pa3iejoB TUCHUIIHHBI
Tema 1. XuMus Kak pas3fena €CTeCTBO3HAHUS — Hayka O BEIIECTBAX U HUX
npeBpaiieHusax. [loHstue o mMarepum W JIBUXKEHUM, BeliecTBe U mnoje. IIpenmer
XUMUH, U €€ CBSA3b C JpyrMMH Haykamu. Cnernuduueckoe 3HaUY€HHE XHMHUH B
TEXHOJOTUYECKUX W dKOHOMHYECKHMX BOIPOCAX OTpaciiell HapOJHOro XO3sIHCTBa.
Xumusg W oxpaHa oOKpyxkaromied cpeapl. OCHOBHBIE XHMHWYECKHUE IOHATUS H
3aKOHBHI..
Tema 2. OcHOBHbIE CBeIEHUS O CTpoeHHH aToMOB. COCTaB aTOMHBIX SIEp.
N3otomel. M306aper. CoBpeMeHHOE MOHATHE 0 XUMHUYECKOM 3jeMeHTe. KBaHTOBO-
MeXaHW4YecKasi MOJIeJIb aToOMa; KBAaHTOBBIC YHCIa. ATOMHBIC opOuTanu. [TpuHIUI
[Taynu; mnpaBuno [I'yHpa. Ilopsmok 3amonHEHHs] SJIEKTPOHHBIX — YPOBHEH.
Ilepuonnueckas cucrema /. 1. Menneneena.
Tema 3. XumMuueckas CBS3b M BaJICHTHOCTh 3JeMEHTOB. OCHOBHBIC BHUIBI WU
XapaKTEePUCTUKHA XUMHUYECKOW cBsi3u. KoBajeHTHass CBsA3b. DHEprus, JIJIWHA U
HaNpaBJICHHOCTH CBsI3U. [IOJISIPHOCTH CBSI3W M CTENEHb OKHCIeHUA. MIoHHas CBS3b.
Merannuueckast cBa3b. CTpoeHHEe NPOCTEUIINX MOJIEKYI.
Tema 4. OcHOBHbIC BHJBI B3aUMOJCHUCTBUS MOJICKYJI. BoaopomHas CBs3b.
JIOHOpHO-aKIENTOPHOE B3aMMOJICUCTBUE MOJIEKYJI. KOMILUIEKCHBIE COCAUHEHUS.
Tema 5. ArperatHoe COCTOSIHME BEIIECTBa - Ta3000pa3HOE, >KUIKOE, TBEPIOE.
Ctpoenne TBepaoro teina. AMOppHOE M KPUCTAIIMYECKOE COCTOSHHE BEIEeCTBA.




Kpucrannel. Kpucrannmueckue pemetkn. XUMUYECKas CBSI3b B TBEPJBIX Telax.
I'a30BBIC 3aKOHBI.

Tema 6. DHepreruka XWUMHYECKHMX MPOIECCOB M XHUMHUYECKOE CPOACTBO.
OHepretuueckue HP(PEKThl XUMHUECKUX peakiuil. BHyTpeHHsiE »Heprusi u
SHTAIBNUS. TEPMOXUMHUYECKHE 3aKOHBI. DHTAIbINS OOpa30BaHMUSI XUMHUUYECKUX
coenuHeHU.  OHeprernyeckue  dpdexTl  npu  (HAa30BBIX  MEpPEXOJax.
TepMOXUMHYECKHE pPacyeThl. ODHTPONHS W €€ H3MEHEHUE IMPU XUMHUYECKHUX
mporieccax W ($a3oBeIX mepexodax. OJHepruss ['mbbca u ee uU3MEHEHUE TMpHU
XUMHUYECKHUX MPOLIECCAX.

Tema 7. XuMuyeckasi KHHETUKA U PABHOBECHE B TOMOTE€HHBIX cucTeMax. CKOpPOCTh
XUMHUYECKUX pEakiuid. ['OMOTreHHbIE U TE€TEPOTr€HHBIE CUCTEMbI. 3aBUCUMOCTH
CKOpPOCTHU TOMOTE€HHBIX PEAKIMi OT KOHIICHTPALUM PEArupyIOIIUX BEIIECTB. 3aKOH
NEUCTBUA Macc. 3aBUCUMOCTh CKOPOCTH T'OMOTE€HHBIX PEAKIU OT TEMIEPATypHl.
DHeprusi axkTUBallUM. YpaBHEHUE AppeHuyca. XUMHYECKOE pPAaBHOBECHE B
TOMOTE€HHBIX CUCTEMAaX. Y CKOPEHHE TOMOIE€HHBIX peakiuii. 'OMOreHHbIN KaTaius.
[enneie peakuuu. DoToxuMuyeckue peakuuu. PaanallMOHHO-XMMUYECKHE
peaKuum.

Tema 8. Xumuueckas KUHETHKAa M PABHOBECHE B TETEPOTCHHBIX CHCTEMaXx.
dazoBbie TepexoAbl W paBHOBecUA. CKOPOCTh TETEPOTCHHBIX XUMHUUYECKHUX
peakuuii. XUMHUYECKOE€ PABHOBECHE B TIETEPOreHHbIX cucrtemax. OCHOBHbIE
(bakTopbl, ONpeNeNsIoNue HANpaBICHUE PpEaKIH M XUMUYECKOE DPaBHOBECHE.
[Mpunuun  Jle Illatense. IlpaBuno ¢a3. Pasznuunbie BUABI  COPOIUU.
AncopO1moHnHoe paBHOBecue. [ 'eTeporeHHbIi KaTanus.

Tema 9. OcCHOBHbBIE XapaKTEPUCTUKU PACTBOPOB U JIPYTUX IHCHEPCHBIX CHUCTEM.
OO6mue TOHATHS O pacTBOpax MW JUCIEpPCHBIX cuctemax. Kiaccudukarms
aucnepcHblx  cucteM. CrocoObl BBIpaXKEHHS COCTaBa pPAcTBOPOB U JIPYTUX
IUCIIEPCHBIX cucteM. PactBopumocTh. MI3MEHEHHE SHTANbIIUM W 3HTPOIUU IPU
pactBopeHud. [ITOTHOCTH U JaBiieHUE TapOB pacTBOPOB. Da30BbIE MPEBPAILECHUS B
pactBopax. OcmoTuueckoe maBinenue. OOmmMe BOMPOCH (PUIUKO-XUMUYECKOTO
aHau3a.

Tema 10. Bogubie pacTBOpbl 25IeKTPOIUTOB. (OCOOEHHOCTH BOIBI  Kak
pacTBOpUTENS. OJNEKTPOJIUTHYECKAss IOUCCOLMAlLMs; JBa BUJA DIIEKTPOJIUTOB.
XapaKkTepuCTUKA MOBEACHUS 3JIEKTPOIUTOB. CBOMCTBA PAaCTBOPOB 3JEKTPOIUTOB.
CunbHble ®  cjalble  DJIEKTPOJUTHI.  DJIEKTPOJUTHYECKAs  JIUCCOIMAIIUS
KOMIUIEKCHBIX coenuHeHui.loHHbIE peakiuu W paBHOBecus. lIpousBeneHue
pacTBOPUMOCTH.  ODJIEKTPOJUTHUYECKAass  Jauccouuanuss BoAbl.  BoaopoaHsiii
nokasarenb. [wapomn3 comeir. Teopust KUCIOT W OCHOBaHWHA. AMQOTEpHBIE
3JIEKTPOJINTBHL.

Tema 11. I'eTeporeHHble AUCHEPCHBIE CUCTEMbI. ArperaTUBHasi U KUHETUYECKas
YCTOMYMBOCTh TFE€TEPOTCHHBIX AUCIEPCHBIX cucTeM. OOpa3oBaHUE TE€TEPOTrEeHHbBIX
JUCIIEPCHBIX cucTeM. ['pyboiuciepcHble CUCTEMBI — CYCIIEH3UH, SMYJIbCUU, TTCHBI.
[ToBepXHOCTHO-aKTUBHBIE BEHIECTBA M HMX BIUSHUE HA CBOMCTBA JIHCHEPCHBIX
cucteM. CTpyKkTypa W SJICKTPUUYECKHH 3apsig KOJUIOMAHBIX YacTtull. CBoWCTBa
nuoGOoOHBIX M JHOPUIBHBIX KOJIOMIAHBIX cucteM. OOpa3oBaHHME U CBOWMCTBA
resen.



Tema 12. Dnektpoxumuyeckue npoueccbl. OKHUCIUTENLHO-BOCCTAHOBUTEIBHBIC
peakuuu; COCTaBJICHUE YPaBHECHUM. I'ereporenusie OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJNBHBIE U DJIIEKTPOXMMHYECKUE Tpouecchl. 3akoHbl Dapajes.
[lonsiTue 00  SJIEKTPOJAHBIX MOTEHIManax. [‘anbBaHWYECKHUE  HJIEMEHTHI.
DIIEKTPOABIIKYILAS CHIIA U €€ n3MeHeHne. CTaHIapTHBIA BOJOPOIHBIN MOTEHIMAI
YW BOJOpOJHAs IIKaja MOTEHIMaIoB. [loTeHIMaNIbl METaIINYeCKUX, Ta30BbIX H
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  JJIEKTPOAOB.  KuHeTHka  3IEKTpOJIHBIX
npoueccoB. llomsipuzanuas wu  nepeHanpsbkenue.  KoOHIEHTpaUMOHHass U
AJEKTPOXUMHUYECKasd moJspuzanus. [lepBuYHbIE TalbBAHUYECKUE DJIEMEHTHI,
AJEKTPOJBUAKYIIAsA CWIa, HANPSHKEHUE M E€MKOCTh JJIEMEHTOB. TOIUIMBHBIC
AJIEMEHTBHI.

Tema 13. Dnekrponus. IlocienoBaTeabHOCTh 3JIEKTPOAHBIX MPOLECCOB. Brixon mo
TOKY. DJEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMM aHoaaMu. [IpakTuyeckoe
NPUMEHEHHE JJICKTPOJIM3a: MOoJyuyeHre U padUHUPOBAHUE METAJIOB, HAHECCHUE
rajbBaHUYeCKuX NOKpbITUM. IlomyueHwe BOAOpOJA, KHUCIOPOJA U JPYTrUX
MPOAYKTOB. AKKYMYISITOPBI. TOMIMBHbBIC 3JIEMEHTHI.

Tema 14. Koppo3us u 3amura wmeTaioB. OCHOBHBIE BHUIbI KOPPO3UH.
Knaccuduxaiuys KOppO3HMOHHBIX MPOIECCOB. XUMHUUYECKass KOPPO3Hsl METaJlIOB.
DIIEKTPOXUMHUUECKAST KOPPO3UsI METAIUIOB. MeTO/ bl 3alUThl METAIUIOB. M30msius
METAJJIOB OT arpeCCUBHOW CpPEbl; 3alIUTHBIC MOKPBITUS. DIEKTPOXUMHYECKUE
METOJIbI 3aIluThl (IMPOTEKTOpHAas, KaTojgHas M aHojHasg 3aumTa). MHruéutopsl
KOPpPO3UHU.

Tema 15. ®duznyeckue M XUMHUYECKHUE CBOMCTBA META/UIOB U MX COEIUHECHUM.
CBoiicTBa METAJJIOB, UCIIOJIB3yEMBIX B KAUE€CTBE KOHCTPYKLIIMOHHBIX MAaTEPUAJIOB -
Be, Mg, Al, Ti, Fe, Co, Ni, Cr, Mn, Cu, Zn, Pb, Sn: a) HaxoxaeHue B mpupoje, 0)
¢usznueckre CBOWCTBA, B) XMMHYECKHE CBOMCTBA: OTHOIIEHHWE K TajlOT€HaM,
KHUCIIOPOZlY, BOJIE, pacTBOpaM WIENOYEH, KUCIOT, T') OCHOBHBIE COCIMHEHUS U UX
CBOMCTBA, /1) METO/IbI IIOJIyYEHUS U IPUMEHEHUE METaJIIOB.

Tema 16. ®usnueckue U xuMuueckue cBoictBa HemetamioB VII-IV rpynm u ux
coeMHEHU. MeTopl MOTyYEeHHs] U IPUMEHEHHE HEMETAJUIOB.

Tema 17. Oprannyeckue coeauaenus (0030p). Knaccudukarms u HOMEHKIATypa.
VYrrneBomopoabsl U WX (PYHKIMOHAIBHBIE TMPOM3BOAHBIC. [ eTeponuKIndecKue
coenuHenus. [lomyyeHne u mpuMeHEeHHEe OPraHUYECKUX COEIUH CHUM.

Tema 18. IlonumepHble MaTepualibl — OPraHUYECKUE M HEOPraHUYECKHE.
[lonyyeHne  OpraHM4eCKUX  MOJUMMEPOB  METOJAAMHU  NOJUMEpPU3ALUU U
MOJUKOHACHCAIIMU.  DJIEMEHTOOpPTaHWYeCKHe  (TETEpOICNHbIE)  IMOJUMEDHI.
CBoiicTBa U MPUMEHEHUE MTOJIUMEPOB.



4.3. Jlekunn

Ne i/

Ha3Banue TeMbl

O0BeM yacoB

Ounas 3aounas
dpopma dpopma

XuMHsl — HayKa O BEIIECTBaX W UX IMPEBpAIICHUSIX.
[lonatue o Marepuu U JABWKCHHH, BEIIECTBE U
none. 3HavYeHHE XHUMHH B TEXHOJIOTHYECKUX U
SKOHOMUYECKHX BOIPOCAX OTpacie HapOJIHOTO
xo3aiictBa. OCHOBHBIE XHMHWYECKHUE TMOHATHS U
3aKOHEL.

2

OcHoBHBIE CBeJieHUsI 0 CTpoeHuu atomoB. CocTaB
aToMHBIX sifep. M3otonsl. M306apsl. CoBpeMeHHOE
MOHATHE O XHUMHUYECKOM JdseMmeHTe. KsanToBo-
MeXaHu4ecKas MOJIEJTh aToma. [Topsinok
3aII0JIHEHUS JJIEKTPOHHBIX YPOBHEH.
ITepuonnueckas cucrema [[. . Menneneena.

Xumuueckass  cBA3b.  OCHOBHBIE  BHUABI U
XapaKTepUCTUKH XUMUYECKOW cBsA3u. KoBanmeHTHas
CBSI3b. DHEPIrHus, JJIMHA U HANPaBICHHOCTb CBS3H.
[TonspHocTh cBsA3U. MoHHas cBsA3b. Metamnueckas
CBS3b.

OCHOBHBIE BU/IbI B3aUMOJICHCTBHUS MOJICKYI.
Bopoponnas cBsizb. JJIOHOpHO-aKIIENTOPHOE
B3anMoOJieicTBHE MOJIeKyJ. KomrekcHbie
COEIMHEHHUS.

ArperatHoe COCTOSTHHE BEIeCTBa - raz000pas3Hoe,
xKujakoe, TBEpHoe. AMOpPPHOE U KPUCTAJUIMUECKOE
COCTOSIHUE BellecTBa. XHMHUYECKass CBs3b B
TBEPABIX Tenax. ['a3oBbie 3aKoHbI. KHUIIKOCTH.

DHepreTuka XMMHUYECKHUX MPOIECCOB .

Buyrpennss SHEprus u SHTAJIBIIHS.
TepMoxuMuyeckue 3aKOHBI U PaCUeThl. DHTPOMHUSI.
Oueprus [ub6ca. HampaBneHne XUMHYECKHUX
IIPOLIECCOB.

XuMuHyeckasi KHHETUKa U PaBHOBECHE.

CkopocTh  XMMHYECKHMX  peakuuil. 3akoH
JeicTBUA Mmacc. 3aBUCUMOCTh CKOpOCTH
TOMOTE€HHBIX peakUuid OT pa3NuyHbIX (HaKTOPOB.
OHeprus aktuBauu. Karamms.

VYpaBHeHUs U300apbl U H30XOPbl XUMUYECKON
peakuuu. KoHcTaHTa XUMHUYECKOTO paBHOBECHS,
npunuun Jle-Illarense—bpayHa, /11 pacuéTsl.

O6IJ.II/IC MOHATHUA O pacCTBOpax U AUCIICPCHBIX
CUCTEMaAXx. PaCTBOpI/IMOCTL. H3MeHeHne >HTaIbIUU
U DOHTPOIIMU IIPU PACTBOPCHHUH. KonnurarusHele
CBOMCTBA HCOJICKTPOJIMTOB.
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Boanbie pacTBOpPBI AJIEKTPOIUTOB

DNeKTpoIUTHYECKAast JTUCCOITHAITHSL.
KosnurarusHasie CBOMCTBA pacTBOpPOB
71eKTpoJIUTOB. CHUIIBHBIE U CJIa0ble€ 3JIEKTPOJIMUTHI.
HNonHoe mnpousseneHue Bouabl.  Bonoponnsiii
MoKasaresb. [ ' uaponans3 conen.

11

I'ereporenHble qUCHEPCHBIE CUCTEMBI
I'pyboaucriepcHble  CHCTEMBI  —  CYCIICH3HH,
SMyJbCUM, NeHbl. CTPyKTypa M 3JIEKTPUYECKHUI
3aps] KOJUIOUIHBIX yacTul. CBoiicTBa TMOPOOHBIX
1 JTHO(QHUITBHBIX KOJJIOUHBIX CHCTEM.

12

DIEKTPOXUMHUYECKHE TTPOIIECCHI

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIUH.
DONeKTpoJHble  TOTEHHHaNbl. [ albBaHWYECKHE
aneMmenThl. DJIC I'D. CranmapTHbI BOJOPOAHBIN
MOTEHIIMA W BOJOPOJHAS IIKaJa TMOTCHIIHAJIOB.
XHUT — xumMudyeckre UICTOYHUKH TOKa.

13

Onektponn3. IlocrnenoBaTenbHOCTh 3JIEKTPOIHBIX
npoueccoB. BpIxog 10 TOKYy. OJEKTPOIU3 C
HepaCTBOpI/IMBIMI/I 158 paCTBOpI/IMBIMI/I aHOaMU.
[IpakTrueckoe MIPUMEHEHUE AIEKTPOJIU3A;
MOJIy4YEHHUE u paduHUpOBaHUE METAJUIOB,
HAHCCCHUEC I'aJIbBAHUYCCKUX HOKpBITHﬁ.

14

Koppo3ust n 3ammra MetaiuioB. Buasl koppo3umu.
Knaccudukanuss ~ KOpPpO3HOHHBIX  MPOIIECCOB.
XuMmuyeckas KOppo3ust METaJlJIOB.
DIIEKTPOXUMHUYECKAST KOPPO3US METAIOB. MeTobl
3alMThl METAJIJIOB.

15

dusnyeckre U XMMHYECKHE CBOMCTBA METAJIIIOB M HX
coenuHeHuil. CBOMCTBa METAJJIOB, UCHOJIb3YEMBIX B
KauyecTBe KOHCTPYKIIMOHHBIX MarepuaioB - Be,
Mg, Al, Ti, Fe, Co, Ni, Cr, Mn, Cu, Zn, Pb, Sn.

16

dusnyeckre U XMMHUYECKHE CBOMCTBA HEMETAIIIOB
VII-II rpynm u ux coenuuHenuii. Metosl
MOJIyYCHHUSI U TIPUMCHEHUE HEMETAIUIOB.

17

Opranuueckue coenuHeHus (0030p). YTiieBo10pobl
u 1704 (GYHKIIMOHATLHBIC MIPOM3BOTHBIC.
l'etepoumknuyeckue coemuuenus. [lomydenue u
MIPUMEHEHUE OpraHn4YecKux coequHeHui. [lomumepsl
- OpraHuveckne u Heopranuyeckue. IlomydeHnue
nonumepoB. CBoiCTBa U MPUMEHEHUE MTOJTUMEPOB.

Hroro:

34




4.4. IlpakTHyecKue 3aHATHS

Ne ni/m Ha3zBanue TeMbl O0BeM yacoB
Ouynas 3aouHan
¢popma ¢popma

1 Crpoenue BemecTBa. CTpyKTYpbl aTOMOB U 2
MOJICKYII. 1
2 Xnmuueckas c¢Bs13b — MeTog BC u MO JIKAO. 2
3 KomMiiekcHble coeJUHEHUS 2 -
4 OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKHU U 2
TEPMOXUMUU
5 Teopust pactBopoB. KosmmuratuBHbie CBOMCTBA 2 1
PacTBOPOB HEIJIEKTPOIUTOB.
6 Teopust pacTBOPOB CHIIBHBIX U CIA0BIX 2
AIEKTPOJIUTOB.
7 OCHOBHBIE TTOJI0KEHUSI DITEKTPOXUMHUH. 2
Koppo3sus.
1
8 Xumnyeckass KWHETHUKA U KaTaJInu3 2
9 Kosutoniaplie cMCTEMBI M UX CBOMCTBA 1
Hroro: 17 3

4.5. JTabopaTopHble padoThI

Ne n/m Ha3Banue Tembl O0bem yacoB
Ounasi 3aouHasn
dpopma ¢popma

1 Crpoenue aroma. 2

5 Xumudeckas cBsi3b. KoMIiekcHbIe 2 1
COCIMHEHMS.

3 OrnpeneneHue TEMIOT XUMHUYECKUX TTPOIIECCOB. 2

4 [IpuroroBiienure pacTBOPOB 2 -

5 Onpenenenue pH. I'maponus coneil. 2 .

6 OKHUCITUTENHPHO-BOCCTAHOBUTEIIBLHBIE PEAKITUH. 2




7 lNanpBanmueckuii snement. Koppo3sus. 2
8 XuMHAUYecKass KHHETUKA U KaTaJu3 2 1
9 Konnonaabele cUCTEMBI M HX CBOMCTBA 1
HToro: 17 3
4.6. CamocTosiTeJibHAsi pa00Ta CTYA€HTOB
Ne Ha3zBanue teMbI Bug CPC O0BeM yacoB
n/n Ouynasg | 3aouHas
¢popma | popma
N3yudenne Teopun cTpoeHus 7 10
aTOMOB U MOJICKYII.
Ctpoenue aToMOB U
1 [IpocTpaHCTBEHHOE CTpOEHHUE
MOJICKY
mosnekyn (meton BC) . Meron
MO JIKAO. Koncniekt
9 KommekcHbie JIoHOpHO-aKIIENTOPHAsI CBSI3b. 7 10
COEINHEHHUS Pa3zpaboTtka nmpeseHTaIuu.
3aKOHBI Pemenne 3amady mo  T/XUMHHA 7 10
3 | TepMOIMHAMUKH U (3akon I'ecca) u T1/mMHAMUKE
TEPMOXHUMUHU (3akon ['u66ca).
. OOmme  cBOiicTBa  PacTBOPOB. 7 10
CBoiicTBa pacTBOPOB <
4 Pemienne  pacu€THBIX — 3ajad.
HEDJIEKTPOJIUTOB
Koncrmexr.
Teopus 7 15
AMEKTPOJIATHICCKOM AKTHUBHOCTH HOHOB, MOHHAs CHJIa
5 | nucconmanyu. pactBopoB. by(depHbie cCHCTEMBI.
CBolicTBa cuibpHBIX | KoHCEKT
AJIEKTPOJIUTOB
OKHCIUTENBHO- N 8 15
Cocrasnenne OBP. Pacuét DJI1C
6 | BOCCTaHOBHUTEJILHBIE
OBP. KoHcIIeKT.
MIPOLIECChHI
N3ydenue teopuu 8 15
3JIEKTPONPOBOIHOCTH CUIIbHBIX U
7 | OCHOBBI JIEKTPOXUMUU Thotip
C1a0ObIX IEKTPOITUTOB.
Koncnexkr.
8 DJIEKTPO/IHbIC XUMHYECKHEe HCTOYHHKHA TOKA. 8 15
MHOTEHIIUAJIBI [TorenumomeTpus. KoHncnexr.




9 Kunetnka xumnueckux | Perienue 3a1a4 mo XUMHUYECKOU 9 17
peaxiuil U KaTaaus. KUHETHUKE.
MeTto/1b1 TONy4YeHUs KOJUTOMAHBIX 8 15
cucreM. MoiekyJsipHo-
. KUHETUYECKHUE U DIIEKTPO-
[Tonydyenue u cBolcTBa .
10 KUHETUYECKHUE CBOMCTBA
KOJUTOUIHBIX CUCTEM .
KOJUIOUJOB. Y CTOMYUBOCTE U
KoaryJsiuus 30iei. Pazpabotka
NPE3CHTALIUY. .
Hroro: 76 132

4.7. KypcoBble pa0oOThI/MPOEKTbI MO IUCUMILVINHE «XHMHUSD> He
NPeanoaaralTcs y4eOHbIM IIAHOM.

5. Odpa3oBaTejibHbIE TEXHOJOTUHU
[IpenoiaBanre AUCIUIUIMHBI « X UMHUS» BEACTCS C MPUMEHEHUEM CIICTYFOIIHX
BUJOB  OOpa30BaTEIbHBIX  TEXHOJOTHUH:  OOBSICHUTCIBHO-WLUTIOCTPATHBHOTO
oOydeHHsl (TEXHOJIOTHS IMOJICPKUBAIONIECTO OOYUCHHUS, TEXHOJIOTHS IPOBEICHHUS
y4eOHOM  JNHCKyccuH), HWH(GOPMAIIMOHHBIX TEXHOJIOTHH  (IIPE3eHTAIMOHHBIC
MaTEpHaJIbl), Pa3BUBAIONINX W WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, a
UMEHHO:

— TPaJUIMOHHBIE O0BICHUTEIILHO-HIUTFOCTPATUBHBIC TEXHOJOTHH, KOTOPHIC
o0ecITeuynBarT JOCTYIMTHOCTh YY4EOHOr0 MaTepHalia Jijisi OOJIBIIMHCTBA CTY/ICHTOB,
CHUCTEMHOCTbh, OTPa0OTAaHHOCTh OPraHU3aIMOHHBIX ()OPM U MPUBBIYHBIX METOJIOB;

— uH(POPMAIIMOHHO-KOMMYHUKAIIMOHHAS ~TEXHOJIOTHS, B TOM 4YHCIIEC
BU3YaJIU3allMsl, CO3/IaHHE YJICKTPOHHBIX YICOHBIX MaTepHAIOB;

—  HCIIOJIb30BAaHUE DJICKTPOHHBIX  OOpa30BaTEIbHBIX PECYpCOB  IPH
IOJICOTOBKE K JICKIIUSAM M JJa0OPaTOPHBIM 3aHSATHSM;

— TEXHOJIOTHS TPOOJEMHOr0o OOydYeHHS, B TOM YHCJIC B paMKax paszbopa
MPOOIEMHBIX CUTYaIINH;

— TEXHOJIOTHSI Pa3BUBAIOIIETO OOYy4YeHHWsS, B TOM 4YHCIIE IOCTAHOBKA H
pelieHre 3amad  OT MEHEee CJOXKHBIX K 0oyiee CIIO0XKHBIM, pPa3BUBAOIINAX
KOMITIETEHIIUU CTYICHTOB.

B paMkax mepeunciIeHHBIX TEXHOJIOTHMH OCHOBHBIMH METOJIaMH OOyYCHHUS
SABIIIOTCS: paboTa B KOMaH/E; CaMOCTOSTENIbHAs padoTa; mpobaeMHoe 00ydeHue.

Paboma 6 xomande: coBmecTHas paboTa CTYJEHTOB B TPYIINE MPU PEIICHUN
MpoOJIeMHBIX 3aJad Ha JIA0OPATOPHBIX 3aHATHSAX, BBIIOJHCHUH TPYMIOBBIX
JIOMAIITHUAX 3aJJaHUH TI0 BCEM pa3JieliaM.




6. YueOHo-MeToaMUYeCcKOe MW  HMH(OPMALUMOHHOE  oOOecrevYeHue
JACHUIIIMHBI
a) OCHOBHas JMTeparypa:

1. I'muuka H.JI. O6masa xumug / 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-
g54-obschaya-himiya-uche.php

2. AxmeroB H.C. OOmas u neopranunueckas xumus / H.C. Axmeros. — CII6:
Jlaub, 2014. — 752 c. https://e.lanbook.com/book/50684

3. 3aiineB O.C. Xumus. YueOnuk / O.C. 3aitnes. — M.: FOpaiit, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-
bakalavriata.html

0) 1O0MOJTHUTEJILHAS JIUTEepaTypa:

I. TypoB A.A., bagaes @.3., Ouapenko JLII. Xumuma. - M.: U3xp-Bo
MI'TYum.H.2.baymana, 2007.- 784 c.: ui.

2. KusizeB J[.A.«Heoprannueckas xumusi», M.: Beiciias mkomna, 2005. — 430 c.

3. Hexpacor b.B. OcHoBbl 06mmiet xumuu :M3a-Bo «Jlaub»,2003.-656 c.

4. AxmeroB H.C. «OO0mast u HeopraHuueckas xumusi», M.: Bricias mikona,
1998. - 330c.

B) MeTOUYeCKHEe PeKOMEeHIAIUN:

1. MeTonuyeckue YyKazaHUsT K CaMOCTOSITEIbHOMY M3YYEHHIO TEOpUU H

BBIMIOJTHEHUIO KOHTPOJBHBIX 3aJlaHUi MO0 TeMe «XHUMHUYecKasi TepMOAMHAMUKA U.

TepmoxumMusi» Il CTYJCHTOB  HaIpPaBJICHUS IIOJATOTOBKH: 15.03.05
KOHCTpYyKTOPCKO-TEXHOJIOTHUECKOE oOecrieueHue MaITMHOCTPOUTEITHHBIX
npousBogcte/ Coct.: A6Gpamenko B.JI. — Jlyranck:  U3n-Bo Jlyranckoro

HaIlMOHAJILHOTO YHHUBEpcUTeTa uMeHH Bnagumupa damns, 2018. — 24 c.

2. Abpamenko B.JI. Ilpaktuueckue pabOThI 10 HEOPraHUYECKOW XHUMHH:
yaeOHoe mocobue. - Jlyranck: M3a-Bo JIHY um. B.Jlams, 2019. - 150 c., ta6a. 14,
puc. 6.

I') HHTEPHET-PecypcChl:

. http://www.chem.msu.su
. http://chemistry.aznet.org/
. http://www.alhimik.ru/
. http://www.rsc.org/
. http://en.wikibooks.org/wiki/Chemical_Informatio
. @enepanbHebIii mopran «Poccuiickoe odpazoanue» — http://www.edu.ru/
. Uadopmarmonnas cucrema «EmnmHOEe OKHO 1OCTyma K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

8. ®enepanbHbIii  TIEHTp WH(POPMANMOHHO-00PA30BATEIBHBIX PECYPCOB  —
http://fcior.edu.ru/

9. DneKTpOHHO-ONOMHOTETHAS cucrema «KoHCynbTaHT-CTyAEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

~NoO ok wWwN R


http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
https://e.lanbook.com/book/50684
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
http://www.chem.msu.su/
http://chemistry.aznet.org/
http://www.alhimik.ru/
http://www.rsc.org/
http://en.wikibooks.org/wiki/Chemical_Informatio
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x

10. DNEeKTPOHHO-OUOIHOTEeUHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

NudopmannoHHbIH pecypc OMO0IMOTEKHU o0pa3oBaTe/IbHOM
OpraHu3alun

Hayunass Oubnuoreka ummenu A. H. Konsesa — Pexum pocryma: URL:
http://biblio.dahluniver.ru/

7/.MaTepuaJIbHO-TEXHUYECKOE " NporpamMMHoe odecnieyeHue
AUCUMILTHHBI
OcBoeHue AUCHUIUIMHBI « XUMUS» MpEAINoiaraeT Haluuue jabopaTopuu o0miei

XUMUU, COOTBGTCTBYIOH_ICI\/JI I[eflCTBYIOHlHM CAHUTApPHBIM W TIPOTHUBOIIOKAPHBIM
IMpaBuJIaM U HOpMaM.

O6opynoBaHue 1a00paTopuu O0IIEH XUMUU:

1. KoMmmuiekT yueOHO-HArISAHBIX TOCOOUH SISl U3YUCHUS CIETYIONTUX TEM:

- CTpPOEHHE aTOMOB U MOJIEKYJI;

- arperaTHbIC COCTOSIHUS BEIIIECTB;

- OCHOBBI XMMHUYECKOW TEPMOIMHAMUKH,

- XUMUYECKasi KHHETHKa,;

- XUMHUYECKOE PaBHOBECHE;

- PacTBOpBHI;

- OCHOBBI JIEKTPOXUMUU;

2. TlpuGopbl u oOopynoBaHHWE [Jis BBINOJHEHUS JAa0OPATOPHBIX H
J€MOHCTPALMOHHBIX Pa0OT:

apeoMeTphl, 0apOMETphI, TEPMOCTAT, TEPMOMETPHI, KaJOPUMETPHI, YCTAHOBKA
JUISl IPOCTOM MEPETOHKH, KOHAYKTOMETpP (MOCT peoxopaHbiii P-38 ¢ sueiikoit), UK- u
UV-VIS-cnektpodoromerp, dotoanektpokomopumerp KDK-3, ycranoBka s
TUTPOBAHMUS, BEChl TEXHUYECKHE M aHATUTHUYECKUE. YcTaHOBKA s usMmepenus DJ[C
I'D. pH — wmetrpbl, MarHuTHbie Memanku. KoJmeKius MeTaaioB W HEMETaJUIOB,
MUHEPAJIOB U KaTallu3aTOPOB, 00Pa3ilbl 00BEMHBIX KPUCTAIUTUYECKUX PEIICTOK.

XuMudeckas nocyJia, XUMUYECKHE PEAKTUBBI.

[Ipouee: pabouee MecTo mpenojaBaTesisi, OCHAUIEHHOE KOMIBIOTEPOM C
NOCTYIIOM B MHTEpHET.

[IporpamMHoOe oOecrieyeHue:

BecniiaTrHoe
DyHKIHOHAIbLHOE
MpPOrpaMMHoOe CcebLikn
Ha3HAYCHUC
ob0ecreyenue
. . . https://www.libreoffice.org/
Ocprcnniid naxer Libre Office 6.3.1 https-//ru.wikipedia.org/wiki/L ibreOffice
OnepannoHHast https://ubuntu.com/
cucTeMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu



https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

bpaysep

Opera

http://www.opera.com

T1louTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

DailsT-MeHEIHKED

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/

N http://www.gimp.org/
Fgaif;ecmn E/Ila'\r?ip égﬁgﬁ] L’rrr]gg?am) http://gimp.ru/viewpage.php?page_id=8
peflaxTop P g http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynmoruteiiep VLC http://www.videolan.org/vic/

8. OueHouHbIe cpeACTBA MO AMCIUTIHHE

[Tactiopt

(b oHIa OIICHOYHBIX CPEJICTB M0 YUeOHON AUCIIUTLINHE

«XUAMUI»

[lepedyeHbp KoMIeTEHIUH (PJIEMEHTOB KOMIIETEHIUH), (OopMUpyeMbIX B
pe3ysbTaTe OCBOCHUS YUeOHOM AUCIMUIUIMHBI (MOIYJIS) WU IPAKTUKA

No | Kox dopmyIupoOBKa Nunukatopel KonTponupyembie Oranbl
/Tl | KOHTPO | KOHTPOJIUPYEMOM JTOCTHXKEHU I TEMBI dbopmup
JUPYeM | KOMIIETEHIIUHI KOMITETEHIMH (10 | y4eOHOI IUCIUIUINHBI, OBaHUS
on peanuzyeMoit MIPaKTUKHU (cemect
KOMIIET JTUCLUILINHE) p
SHITUHN U3YYeHU
1)
1 YK-1 YK-1. Cnocoben YK-1.1. Tema 1. OcHOBHBIE 2
OCYILIECTBJIATH IIOUCK, Brinoaaser XAMHUYICCKUC IMOHATUA 1
KPUTUYECKUH aHAIM3 U | TIOMCK 3aKOHBI
. Tema 2. KBanToBo- 2
CUHTE3 UH(pOpMaINH, HE00X0IUMOi
. . | MeXaHHuecKas MOJelb
NPUMEHSITh CUCTEMHBIN | HHpOpMaIuy, eé
3 CTpOEHUS aToMa
MOAXOJ] ATISl PEIIECHUS KPUTHYECKHIA Tema 3. XuM. CBS3b, 5
IIOCTABJICHHBIX 3a1a4 aHaJInu3 u CTPOEHUE MOJIEKYII.
0060011aeT Tema 4. JloHOpHO- 2
pe3yJbTaThI AKIETITOPHAS CBS3b
aHaNIu3a s Tema 5. ArperatHoe 2
petriens COCTOSIHUE B-Ba
. Tewma 6. DHepreruka 2
MOCTaBJICHHOM
XUMHYECKHUX MPOIECCOB.



http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

3aJ1a4U. Tema 7. XumMudeckas

KMHETHKA U PaBHOBECHE
VK-1.2. B TOMOT€HHBIX CHCTEMAaX
Hcnonssyer Tema 8. Xumnueckas
CUCTEMHBIU KHHETHUKA U PaBHOBECHUE
101X JUTSI B I€TE€POreHHBIX
penmenms cucreMax

Tema 9. OcHOBHEBIE
[IOCTABJIEHHBIX

XapaKTEPUCTHKU
3a7ad.

pacTBOPOB U IPYTUX
JCIIEPCHBIX CUCTEM

Tema 10. Boaubie
PACTBOPHI SJICKTPOJINTOB

Tema 11. T'eTeporeHHsble
JIMICTIEPCHBIE CUCTEMBI

Tema 12.
DIIEKTPOXUMUYECKIE
TIPOIECCHI

Tema 13 DnexTponus

Tema 14. Koppo3zus u
3aliTa METAJJIOB

Tema 15. ®usnueckue u
XUMHUYECKHE CBOMCTBA
METAJLIOB.

Tema 16. dusuueckue u
XUMHUYECKHE CBOMCTBA
HEMETAJIOB

Tema 17 Opranuueckue
coenuuenus. [lonyuenue
U TIPUMEHEHNE

Tema 18. IlonumepHbie
Marepuabl —
OpraHuyecKue u
HEOpraHU4ecKue

IToxka3aTenn n KPUTEPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OINMHMCaHHuE IMIKAaJI

OllCHUBaAHUSA
Ne | Kog WNunukaropsel Ilepeuens  nmanupyembix [Kontponupy HanmenoBanue
KOHTPOJIUP JOCTHXCHU pe3yNnbTaTOB €MbIC TEMBb] OLICHOYHOI'O
/o yeMmoii KOMICTCHIH] yueOHOMI CpencTBa
KOMIIETEHI] (10 N IUCITUTLINH
peanu3yemMoit
m JHUCLUILIMHE bl
1. | VK-1 VK-1.1 3HaTh: 3aKOHLI U Tema 1, Bomnpocsl TS
MOJIOKEHHUS XUMHHU, Tema 2, KOMOMHHUPOBaHH
VK-1.2 METO/Ibl IPUMEHEHUS Tema 3, oro KOHTPOJIS
XHUMHUYECKHX 3aKOHOB U Tema 4, YCBOCHMUS
IIPOLECCOB, COCTAB U Tema 5, TEOPETUYECKOTO
CBOMCTBA Ba)KHEUIIIUX Tema 6, Marepuana,
XHUMHUYECKUX COCIMHECHUI, Tema 7, TECTHI,




METO/Ibl HCIIOIB30BaHMS Tema 8, 3aJJaHUs 1o

XUMHUYECKUX BEIIECTB U Tema 9 IPaKTUYECKUM
MaTEepUajoB B } Tema 10 SaHSTHAM,
npoeccuoHaTbHON Tema 11 K3AMCH
JIeSITEILHOCTH. Tema 12

YMmeTh: npuMeHaTh 3HaHusa | Tema 13

XHUMHUYCCKUX 3aKOHOB, Tema 14

METOJIOB Tema 15
SKCIIEPUMEHTAILHOTO Tema 16
HCCIIeN0BaHuUsS B Temal7

IPAKTUYECKON U HAYYHO- Tema 18
HACCIIEN0BAaTEILCKON

JEATEITBHOCTH

Brnanern: oCHOBHBIMU
XUMHYECKUMHU TTOHATHSIMH,
3HAHHUSIMHU
byHIaMEHTATBHBIX
3aKOHOB XMMHH, KITFOUEBBIX
MIPUKJIATHBIX BOIIPOCOB
XUMHUHU

Bonpocek! 17151 KOMOMHHPOBAHHOI0 KOHTPOJISI YCBOEHHUS
TEOPEeTHYECKOro Marepuasa (YCTHO WM MUCbMEHHO):

Bonpocslt mo Temam: Crtpoenne aroma. Ilepumoamueckmii 3akoH. CBoiicTBa
JIeMEeHTOB. XHMHYecKass cBaA3b. KoMIuiekcHbIe coeanmHeHusi. THNbI B3auMoaeHCTBHUSA
MOJIEKY.JI.

1. OcHOBHBIE NPECTABICHUSA O CTPOCHUN aTOMOB.

2. AToMmHBI€ sA1Ipa, UX cocTaB. M30Tombl, 1300apbl, U30TOHHI.

3. Monemu aroma Tomcona, Pesepdopnaa, bopa.

4. KBanToBOMEXaHHUYECKass MOJEiIb aToma. KBAaHTOBBIE YMCIIA, THUIIBI 3JIEKTPOHHBIX
opOuTaiei.

5. Tlopsamok 3amoJiHEHUS AJIEKTPOHHBIX YPOBHEW U IOJYPOBHEH MHOTO3JEKTPOHHBIX
aToMOB (TIPUHITMII MUHUMYMa SHEprud, npuHoun 3amnpera [laymm, npasuwno XyHzaa, mpaBuja
KneukoBckoro).

6. DNeKTpOHHbIE POPMYIIBI AIEMEHTOB.

7. DHeprus HOHU3ALMHU U CPOACTBO K 3JIEKTPOHY. DIEKTPOOTPULATEIBHOCTD.

8. Ilepuoanueckoe M3MEHEHHE CBOMCTB XUMHUYECKUX JIEMEHTOB.

9. Ilepuoanyeckuii 3aK0H U NiepuoandecKas cuctema snemeHToB J1. M. Menneneena.

10. CoBpemenHasi GopMyIupOBKa NEPUOAMYECKOTO 3aKOHA.

11. OOmue mpeacTaBIeHUS O XUMUYECKOW CBsI3U. BuIbl XUMHUYECKOH CBS3H.
HamnpaBieHHOCTh 1 HACKIIIAaeMOCTh KOBAJICHTHOM CBSI3H.

12. KoBasieHTHAas CBsI3b, MEXaHU3M €€ 00pa30BaHUsl.

13. I'ubpuau3zaiust aTOMHBIX OpOUTANEH, TUTIBI THOPUAU3AIIIH.

14. OpueHTanus aTOMHBIX OpOUTaNIel, MPOCTPAHCTBEHHAS] CTPYKTYpPa MOJIEKYI.

15. IlonspHOCTH CBSI3M W MOJSPHOCTh MOJIEKYJbI. JIMNOJIBHBIE MOMEHT Kak Mepa
MOJISIPHOCTH.

16. JlnuHa ¥ OPOYHOCTH XUMHUYECKOM CBSI3U. DHeprusi cBsi3u. HampaBieHHOCTh U
HACBII[aeMOCTh KOBAJICHTHOH CBS3H.

17. Uonunas cBs13b, €€ 0COOEHHOCTH.

18. JloHOpHO-aKIIEITOPHBIN MEXaHH3M 00pa30BaHMUsI CBSI3H.



19. CTpoenne KOMIUIEKCHBIX COSANHEHHN, NX KIaCCH(PHUKAIINS.

20. YcToiunBOCTh KOMILJIEKCOB B pacTBopax. KoHcTanTa aucconuanuu. J{BoiHbIe COJH.

21. Merannuueckas CBA3b.

22. BopopoHas CBsI3b, €€ pa3HOBUHOCTH.

23. ArperatHble COCTOSIHUS BEILLIECTB.

24. BzaumopelicTBue MEXIy MoJiekyaaMu. OpHUEHTalMOHHUN, WHAYKUMOHHBIA H
JMCIIEPCUOHHBIN APPEKTHI.

25. Ctpoenue KpuctamuioB. KuJIKOKpUCTAIIIMYECKOE COCTOSTHUE.

26. Xumwuueckas CBSi3b B KpHUCTaU1aX. MOJIEKYJIspHbIE, KOBAJICHTHbIE M HOHHBIE
KpUCTAJLJIBI.

27. 3aBUCUMOCTH (PU3UYECKUX CBOMCTB OT BHJIa XUMUUECKOM CBSI3M B KPUCTAILIAX.

28. Meranmnuueckue KpucTayuibl. JleeKkTbl KpuCcTauInuecKoi pemeTKy.

29. Kuzaxoe cocTosiHUE BEIIECTB; MEXMOJIEKysipHasi cBsi3b. CTpOeHUE )KUIKON BOJIBI.

30. AMopdHOE COCTOsIHUE.

Bonpocsl mo Temam: DjekTpoxumuuyeckue nmnponeccbl. Koppo3uss u 3amura
MeTAJJIOB OT KOppo3uu. O01me CBOMCTBA META/UIOB U HEMETAJJIOB M UX COeIUHEHUI.

1. T'ereporeHHbIe OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE Mpolecchl. [‘anbBaHMYEeCKHE
AJIEMEHTBHI.

2. IlonsiTrie 00 2JIEKTPOTHBIX TOTEHITHAIAX.

3. 3aBHCHMOCTb AJIEKTPOJHBIX TMOTEHIUAIOB OT pa3iuyHbIX (akTopo. Popmyna
Hepucra.

4. 3mepeHue 3IeKTPOIHBIX TOTEHIUATOB. BOTOPOAHBIN 3JIEKTPOI.

5. CraHmapTHbIE AIEKTPOJHBIE TOTEHIHANIBL. Ps1 HanpsHKeHU METaIOB.

6. HeoOpatumplie rampBaHmueckue d3jeMeHTHl Bonbra, lanuans-fAxkobu, Jlekmanmre.
XHWMHUYECKUE UCTOUYHHUKH TOKA.

7. Pacuer D]J1C ranbBaHUYECKHUX JIEMEHTOB.

8. KoHLIeHTpallmOHHbIE 371€EMEHThI. TONIMBHBIE 3JIEMEHTHI.

9. OGparuMble rabBaHUYECKUE dNIeMEHThl. KUCIOTHBIE U 1IeT0YHbIE aKKYM YIS TOPHI.

10. CymHOCTb 3JIEKTPOIM3a.

11. TloreHnman pa3aoKeHHs, €T0 pacyerT.

12. IlocnenoBaTenbHOCTh Pa3psiIKM HOHOB HA KaTOJI€ U aHOJE.

13. DneKTpoan3 BOJAHBIX PACTBOPOB AJIEKTPOIUTOB.

14. DnekTponn3 ¢ HEPACTBOPUMBIMU U PACTBOPUMBIMU aHOJIAMH.

15. Bropuusble npoLecchl IpH 3JIEKTPOJIU3E. SBlIeHUE NTepeHANPSKEHMUS.

16. KonnuecTBeHHBIE COOTHOLLIEHUS MIPH JIEKTpou3e. 3akoHbl Dapanes.

17. PeanpHble 3JIEKTPOXUMUYECKHE ITpoLiecchl. BbIXo Mo TOKY.

18. DnekTponn3 paciiaBos.

19. OcHOBBI rajJbBaHUYECKUX METOJ0B HAHECEHUS] METAININYECKUX TTOKPBITHIA.

20. DAEKTPOIUTHUECKOE MOTydYeHHE U paUHUPOBAHHE TEXHUUECKUX METAIIIOB.

21. Ilony4yeHue akTUBHBIX METAJIOB U LIEI0YEHN SIIEKTPOIIU30M.

22. OcHOBHBIE IPUYMHBI KOPPO3UH METAJUIOB.

23. Knaccuduxanus KOppo3HOHHBIX IPOIIECCOB.

24. XuMu4deckasi KOppo3Hs U €€ pa3HOBHIHOCTH - Ta30Bas, )KUAKOCTHAs.

25. 3aKOHBI pOCTa OKCUIHBIX MJIEHOK HA MOBEPXHOCTH METAJIOB.

26. MexaHu3M >IeKTpOXUMHUYEecKoil Koppo3uu. KoHTakTHast KOppo3usl.

27. Koppo3usi METayuioB ¢ BOJOPOAHON U KHCIOPOIHOM ETOIspU3aLueH.

28. KoHIIEHTpallMOHHAsA KOPPO3Usl.

29. Koppo3us noa aeiicTBueM Oy AaroluX TOKOB.

30. Briiusinue cpeipl Ha CKOPOCTh IPOTEKAHUS KOPPO3UH.



31. Knaccudukanus METo10B 3aIUTHl METAIIOB OT KOPPO3HH.
32. IHruOuTOpHI KOPPO3UH.

33. AHTUKOPPO3UOHHBIE MOKPBITUSI, METOIbI UX HAHECEHUSI.
34. AHOJHBIE U KaTO/IHbIE TOKPBITHUSI.

35. IIpoTeKTOpBL, MEXaHU3M HUX JIEHCTBUS.

36. Xumudeckas MOJU(HUKAINS TOBEPXHOCTH METAJLIOB.

37. AHOoJiHas U KaToJHasl 3aIIUTA.

38. Obuue cpoiictBa Metaios VIIIB-IB rpynm.

39. Obuue coiictBa HemeTaiioB VIIA-IIIA rpynm.

Kpurepnu u mikana olieHMBaHMS IO OLIEHOYHOMY CPEACTBY —
KOMOUHUPOBAHHBLI KOHMPOIb YCEOEHUSL Te0pemuiecKko20 Mamepuand

[IIkayia oleHNBaHUA .
Kpurepuii onennBanus
(naTEpBaAN OAIIOB)
) OTBeT 11aH Ha BBICOKOM YpPOBHE (CTYAEHT B IOJHOM OOBEME OCBETHUII
paccMaTpuBaeMyro MpoOJeMaTHKy, MPUBEN apryMEHTHI B MOJIb3Y CBOUX
CYXJCHUH, BialeeT MNPOPMIbHBIM MOHITUWHBIM (KaTeropHalbHbIM)
anmnaparoMm M T.11.)
4 OTtBeT [1aH Ha cpeAHEM YpOBHE (CTyIEHT B LEJIOM OCBETHII
paccMaTpuBaeMyro MpooOiIeMaTHKy, MPUBEN apryMEHTHl B IMOJIb3Y CBOUX
CYXJECHUM, IOMYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)
3 OTBeT AaH Ha HU3KOM YpOBHE (CTYAEGHT JOIMYCTUJ CYUIECTBEHHbIE
HETOYHOCTH, M3JIOXKHWJI MaTepual C OlIMOKaMHu, HEe BIaZeeT B
JIOCTATOYHOM cTeneHu Npo(UIbHBIM KaTerOPHAIBHBIM alapaToM U T.I1.)
2 OTBeT 5aH Ha HEYAOBJIETBOPUTEIHHOM YPOBHE WM HE TMPEICTaBIICH
(CTyIeHT He TOTOB, HE BBITIOJHUI 3aJJaHUE U T.I1.)
Tecmut no meme: Tsrkesable MeTAIbI
Bapuant Ne 1
1. Metani 37Str OTHOCUTCS K ... — DJIEMEHTaM:
1)s-; 2)p-; 3)d-; 4) f-.

2. Crenenu okucieHus 26Fe paBHbI:

1) +2,+3,+4;

2) +2,+3,+5; 3) +2,+3,+6; 4) +2,+3,+7.

3. KauecTBEHHBIM peareHTOM Ha Cu?* sBisteTcs ...

1) KSCN;

2) FeO; 3) Ka[Fe(CN)e]; 4) KJ.

Hanummure ypaBHeHHE 3TOH peakluy, HA30BUTE MPOTYKTHI..
4. 3a 1OIOMOTOI0 JTUMETUITIIOKCUMY MOHA BIIKPUTH Y PO3UMHI HOH...

1) Zn**;

2) Fe?*; 3) Co?*; 4) Ni?*,

Skili KoJIip Ma€e TUMETHIITITIOKCUMAT?
5. Ykaxute TypHOYJIeBY CHHb:

1) Kz[Fe(CN)s]; 2) Fes[Fe(CN)e]2; 3) Ka[Fe(CN)e]; 4)Fes[Fe(CN)g]s. 16.
6. Hanmumure ypaBHEHUS peakiinii, KOTOPhIE COOTBETCTBYIOT sy MPEBpAICHHI:

Fe — FeSO4 — Fe(OH)2 — Fe(OH)s. 30.

7. KapOoaHruapasza — 370 MeTamao(GepMeHT, KOTOPBII COAEPKUT B cebe:

1) Fe(Il)

; 2) Fe(llD); 3) Zn(1); 4)Cu(ll).

Bapuant Ne 2

1. Metann 24Cr OTHOCHTCS K ... -JICMEHTaM.

1) s-;

2) p-; 3) d-; 4) f-.

2. Crenenu okucneHus soHg paBHbI

1) +1,42; 2) +2,+3;  3) +1,43; 4) +2,+4.




3. KauecTBenHbIM pearentom Ha Fe?* spisercs...
1) KSCN;  2)NaOH;  3)K3[Fe(CN)e]; 4) K4[Fe(CN)Js.
Hamumure ypaBHEHME 3TON peaklMy, Ha30BUTE MPOLYKTHI.
4. C nomorrsio K4[Fe(CN)s] MOKHO OTKPBITH B paCTBOPE HOH...
1) Zn?*; 2) Cd?*; 3) Fe?*; 4) Fe3*,
Hanummure ypaBHEeHHE 3TON peakinu B MIOHHOU (hopMe, HA30BUTE MTPOYKTHI.
5. YKaXute HEyCTOMYMBBIN THIPOKCUL:
1) Cu(OH)2; 2) Zn(OH)2; 3) Fe(OH)2; 4) Fe(OH)a.
6. Hanumure ypaBHEHUsI peakilidii, KOTOPbIE COOTBETCTBYIOT Py MPEBPALICHUN:
Cr — CrClz — CrCl3 — Cr (OH)3 — Naz[Cr(OH)e]
7. Karanaza — 310 MeTauiohepMeHT, KOTopasi COACPKUT B cede:

1) Fe (11); 2) Fe(ll); 3) Zn(1l) X 4) Cu(ll).
Bapuant Ne 3
1. Metamn s2Pb oTHOCHTCS K ... - DJIEMEHTaM.
1) s-; 2) p-; 3) d-; 4) f- .

2. Crenenu okucieHus 24Cr paBHBbI:
1) +1,+2,+3; 2) +2,+3,+4; 3) +2,+3,+5; 4) +2,+3,+6.
3. KauectBenusiM pearentom Ha Fed* apnsercs...
1) H2SOs;  2) NaCl:; 3)Ks[Fe(CN)el; 4) Ka[Fe(CN)]s.
Hammmnre ypaBHeHHE 3TON peakny, HA30BUTE MPOIYKTHI.
4. C nomombro NaOH MOXHO OTKPBITh TUAPOKCH. ..
1) Cu(OH)2; 2) Zn(OH)2; 3) Fe(OH)2;  4) Cd(OH)q.
CocraBbTe ypaBHEHHE 3TOU peaKkIiy, Ha30BUTE MPOIYKT.
5. Ykaxurte GpopMyny OEpIMHCKON JIa3ypH:
1) Ks[Fe(CN)e]; 2) Fes[Fe(CN)s];  3) Ka[Fe(CN)e]; 4)Fes[Fe(CN)s]s.
6. Hanumnre ypaBHEHUs peaknid, KOTOPbIE COOTBETCTBYIOT sy MPEBPALICHUMN:
Fe — FeCl3 — Fe(OH)3 — Fe2(S0a)3
7. Oxcupemykraza — 3TO MeTaIOEPMEHT, KOTOPHIN COJECPKUT B celde:
1) Fe(l); 2) Fe(ll); 3) Zn(1l); 4) Cu(ll).

Bapuant Ne 4

1. Metaii 26F€ OTHOCHUTCS K ... -3JIEMEHTaM.

1) s-; 2) p-; 3) d-; 4) f-.
2. Crenienu okucieHus 2gNi paBHBI:

1) +2,+3,+4; 2) +3,+4,+5; 3) +2,+4,+5.
3.KavectBenHbIM peareHToM Ha Cu?" sBistercs

1) KSCN; 2) H2SOq; 3)KJ; 4) AMMETHIITITHOKCHM.
Hanummure ypaBHeHue 3TOH peakiiny, Ha30BUTE MPOIYKTHI.
4. C momoipto Ks[Fe(CN)s] MOKHO OTKPBHITH B PaCTBOPE HMOH. ..

1) Ba?*; 2) Ni%*; 3) Fe?*; 4) Fe®*,
Hanummure ypaBHeHue B MOHHOH opMe, Ha30BUTE TPOTYKTHI.
5. YkaxuTte rony0oil THAPOKCU:

1) Zn(OH)z; 2) Cd(OH)2; 3) Cu(OH)2; 4) Fe(OH)..
6. Hanmummre ypaBHEHUS peakilyii, KOTOPbIE COOTBETCTBYIOT PSAY MPEBPAIICHUIA:

Hg — Hg(NO3)2 — Hgl2 — Ko[HgJs].

7. 'emornoOun — 310 GENOK, KOTOPBII COAEPKUT B cede:

1) Fe(l); 2) Fe(llD); 3) Zn(1); 4) Cu(ll).

Bapuanr Ne §
1. Meramt 30Zn OTHOCUTCH K ... —DJIEMEHTAM.
1)s-; 2)p-; 3)d-; 4) f-.



2. CTeneHu OKUCIIEHUS 47Ag paBHbI
1) +1,42,43; 2) +2,+3,+4; 3) +1,+3,+4.
3. KauectBenusiM pearentoM Ha Co®* sByisiercs...
1) KSCN; 2) H.SOq4; 3)NaCl; 4) Ks[Fe(CN)g].
Hanumure ypaBHeHHE 3TOM peakliy, Ha30BUTE MPOIYKTHI.
4. C noMOoILbI0 JUMETHITIINOKCUMA MOKHO OTKPBITH B PACTBOPE HOH ...
1) Cu?*; 2) Fe?"; 3) Fe®*; 4) Ni%.
Kakoii uBet umeer 31o coerHeHue?
5. YKaxxuTe HEyCTOMYUBBIA TUAPOKCU/L:
1) Cu(OH)2; 2) AgOH;  3) Zn(OH);  4) Cd(OH)..
6. Hanumure ypaBHEHUs peakiinii, KOTOPbIE OTBEYAIOT PsIIY MPEBPAILICHUN:
Cd — CdCl; — Cd(OH), — CdS.[J
7. KapOornentuaaza — 310 MeTaiuioepMEHT, KOTOPBIA COACPIKUT B celde:
1) Fe(l); 2) Fe(ll); 3) Zn(1l); 4) Cu(ll).

KpI/ITepI/II/I 1 KaJla OOCHHUBAHUSA IO ONCHOYHOMY CPCACTBY (TCCThI»

[Mkaia OLICHUBAHUS Kpurepnii onennBanus
(mHTEpBaAT OAIIOB)

5 TecTbl BBIMOIHEHBI HA BHICOKOM YPOBHE (IIpaBUJIbHbBIE OTBETHI JaHbI
Ha 90-100% TectoB)

4 TecTbl BBINOIHEHBI HA CPEIHEM YPOBHE (IIPaBUIIbHBIE OTBETHI JaHbI
Ha 75-89% TecToB)

3 TecThI BBITIOTHEHBI HA HU3KOM YPOBHE (ITPaBHIIbHBIC OTBETHI TAaHBI
Ha 50-74% TecToB)

2 TecTbl BBINOIHEHBI HA HEYIOBIETBOPUTEILHOM YPOBHE
(mpaBUNIbHBIE OTBETHI AaHbI MeHee YyeM Ha 50% TecToB)

3agaHusa nmo NPAKTHYCCKHUM 3aHATUAM:

. Ctpoenue BeniectBa. CTPYKTYypbl aTOMOB U MOJIEKYL.

. Xumunyeckas cBa3b — Meroq BC u MO JIKAO.

. KoMmuiekcHble coefuHeHus

. OCHOBHBIE 3aKOHBI TEPMOJUHAMHUKHA U TEPMOXUMHUHU

. Teopus pactBopoB. Kommnratupasle CBOMCTBA PaCTBOPOB HEAIEKTPOIUTOB.
. Teopus pacTBOpOB CUIIBHBIX U CIA0BIX AJIEKTPOIUTOB.

. OCHOBHBIE MOJIOKEHUSA dNEeKTpoxuMun. Kopposusi.

. XuMMH4Y€ECKasi KUHETHKA 1 KaTaju3

. [Tomumepubie Matepuansl. [lonydyenue n npumeHeHue.

O 0 1O\ LN K W —




Kpurepnn u mkana oeHMBaHMs IO OLEHOYHOMY CPEACTBY —

3a0aHUs NO npaKkmud4eCKUM 3aHAMUAM

[IIxana oneHuBaHusd
(nHTEpBaN OAIIOB)

Kpurepuii onenuBanus

5

3ajaHuE BBINOJIHEHO Ha BBICOKOM YPOBHE (CTYIEHT B IOJHOM OObeMe
OCBETHJI PACCMaTpPUBAEMYIO ITPOOIEMATUKY, IPUBET apIyMEHTHI B M0JIb3Y
CBOUX CYKIECHUH, BJIaJI€ET po(UIBHBIM HOHATUIHBIM
(KaTeropuajgbHbBIM) aNnapaToM U T.I1.)

3ajaHue BBINIOJIHEHO HA CPEJHEM YPOBHE (CTYIEHT B LIEJIOM OCBETHI
paccMaTpuBaeMyro IpoOJIeMaTHKy, TIPUBENT apryMEHTHI B TOJI3Y CBOMX
CYXJECHUMH, TOMYCTUB HEKOTOPbIE HETOYHOCTH U T.II.)

3ajaHue BBIMOJHEHO HA HHU3KOM YpOBHE (CTYAEHT JOIYCTHJI
CYLIECTBEHHbIE HETOYHOCTH, MW3JI0OKMJ MaTepuall ¢ OIUMOKaMH, He
BJIaZICET B JIOCTATOYHOM CTENEHU MNPOQPHUIBHBIM KAaTErOpUalbHBIM
anmnapaToMm M T.II.)

3ajaHue BBIMOJHEHO Ha HEYJAOBJICTBOPUTEIHHOM YypPOBHE WU HE
TpeCTaByICH (CTYACHT HE TOTOB, HE BBITIOJIHII 3a/IaHUE U T.11.)

OueHo4YHbIE CPeCTBA AJIS MPOMEKYTOUYHOM aTTecTANUM (IK3AMEH)

Teopernyeckue BONpoOCHI

1. OcHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI.
1.1. 3akoH coxpaHEHUs] MAaTEPUH.
1.2. 3aK0OH ITOCTOSSHCTBO COCTaBa.
1.3. 3akoH ABOrajipo u CleICTBUE U3 HETO.
1.4. 3aK0H PKBHBaJICHTOB. DKBHUBAJICHTHAsI Macca, 00beM, SKBUBaJICHTHAs
KOHCTaHTa pacTBoOpa.

ok wn

[Tnanerapuas monens aroma 1o Pesepdopny.

Monaens atomoB Bogopoaa 1o bopy.

JIBoMCTBEHHAs MPUPOA AIICKTPOHA. Y paBHEHUE A€ bpoitis.
KBanroBsie yucina. [puanun I[aymu.

[TociienoBaTENbHOCTH 3aMIOJTHEHUS SJIEKTPOHHBIX YpoBHEH. [IpaBuna

Kneukosckoro. [IpaBuna ['ynna.

7. 3amoJHEeHUE AIEKTPOHHBIX 000J0UEK aTOMOB MaJIbIX U OOJBIITNX
epHO0B. EMKOCTB 3JIEKTPOHHBIX YPOBHEH. s-, P-, -, f- ajeMeHTsI 1 uX
pa3MelIeHUE B IEPUOANYECKON CUCTEME.

8. Ilepmommueckuii 3aKoH u nepuoandeckas cucrtema /.M. Menneneepa. ®opmbl
NEPUOINYECKON CUCTEMBI. 3HAUEHUS IEPUOJUYECKOTO 3aKOHA.

9. 3aKOHOMEPHOCTH MEPHOINISCKON CUCTEMBI. DU3HMYESCKUN CMBICIT BETMYNH
MePUOTNYECKON CUCTEMBI.

10.DHeprus MOHU3AIUH, CPOJCTBO K IIIEKTPOHY, SIEKTPOOTPEIATEIILHOCTh

aTOMOB.

11.3aBUCUMOCTb CBOMCTB XMMHUUYECKUX DJIEMEHTOB OT UX MOJIOKEHUS B
MEPUOINYECKON CUCTEME.

12.XapakTepucTHKa CBOMCTB XUMHYECCKHUX JICMEHTOB I10 UX ITOJIOKCHHIO B
MIEPUOIUYECKON CHCTEME.

13. Xumudeckast CBs3b. DHEPTHUs CBS3H.




14.Buspl KOBaJ€HTHOW CBSI3U, UX XapaKTEPUCTUKA U CBOMCTBA (AJIMHHA CBSI3H,
HACBIILIAEMOCTh, HAIIPABJIEHHOCTD, YTOJI CBSI3U, MOJIAPU3ALMS U MOJISIPHOCTS).
[Tpumepsl.

15.'ubpuanzanus aToMHbIX opOuTaneil. Curma- v nu- CBA3M.

16.Honnas cBs3b, ee xapakTepucTtuka. [Ipumepsr.

17.BonoponHas cBsi3b, €€ XapakTepuctuka. [lpumepsl.

18.loHopHO-akuenTopHas CBs3b. [I[pumMepsil.

19.CocraB u cTpoeHrEe KOMILJIEKCHBIX COEIUHEHUN.

20. IlepBoHauanbHas U BTOPUYHAS TUCCOLUALMS KOMILIEKCHBIX COEIUHCHU.

21.Knaccudukanus KOMILUIEKCHBIX COEIMHEHUH 10 TUITY JIUTranaoB. [Ipumepsl.

22.KoHcTaHTa HECTOMKOCTH KOMIUIEKCHBIX COEIMHEHHM.

23.KatnonHble, aHMOHHBIE, HEUTPOHHBIE KOMILIEKCHI. [IpuMepsnl. X momydeHusl.

24.JHepreTuka XMMUYECKUX MPOLECCOB.

25.BHyTpeHHSs1 SHEPTUs U SHTAIbIIUS.

26. TepMOXUMUYECKHUE 3aKOHHBI.

27.3akoH I'ecca, cnenctBust U3 HEero. TePMOXUMUYECKUE PACUETHI.

28.2Outponus. Jueprus ['ud6ca.

29.HampaBnenust mpoTekaHusl XUMHYECKHUX MpolieccoB. YpaBHeHus ['u66ca-
['enmpmromnsia.

30.DakTophl, BAUSIOMINE HA CKOPOCTh MPOTEKAHUS XUMUYECKUX PEAKIUH.

31.BiusiHre KOHIIEHTPALMKA Ha CKOPOCTh. 3aKOH JeicTBUs Macc. KoHcranTa
CKOPOCTH.

32.BnusHus 1aBieHus 715 Ta3000pa3HbIX CUCTEM Ha CKOPOCTh PEAKIIHiA.

33.I'oMo0- u TeTeporeHHble XUMUYECKHE MPOIECChl. X CKOPOCTB.

34.11lpasuna Baut-I'odda. BausHue remnepaTypbl Ha CKOPOCTh XUMHUUECKUX
peakiuii. YpaBHeHHe AppeHuyca.

35.Karanu3z. KaranuzaTopsl. BiausiHue kataan3aTopoB Ha CKOPOCTh XUMHYECKUX
peaKIuu.

36. Xumuueckoe papHoBecre. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.

37.Capur xumuueckoro paBHoBecus. [Tpunium Jle-IllaTense.

38.PactBopsl. FIX OCHOBHBIE XapaKTEPUCTUKHU.

39.0nexTponuTHYecKas AUCCOMUAIIHS KUCIOT, OCHOBAHHM, COMEH.

40.CuIibHBIC U clTa0bIe JICKTPOJIUTHI.

41.CreneHb M KOHCTAHTA JUCCOIUAIIAN CIA0BIX AJICKTPOIUTOB.

42.VIoHHbIE peaKITni.

43.VlonHoe nipousBeaeHne Boibl, pH pacTBOpOB.

44.CriocoObI BeIpaXeHUSI KOHIIEHTPAIIUN PacTBOPOB (MaccoBast OIS, MPOIEHTHAS
KOHLICHTPALIMs, YKBUBAJIEHTHASI, TUTD).

45.KonnuratuBHbIE CBOMCTBA pACTBOPOB HEAIEKTPOIUTOB.

46.3akon Payms.

47.0cmotuueckoe aaBienue. 3akoH Baat-I'odda.

48.OKuCINTEIPHO-BOCCTAHOBUTEIHHBIC MTPOIIECChl. BaykHel e okucu,
BoccTtanoBurenu. Knaccudukanus OBP.

49.Metonsl coctaBieanss OBP. Metoa aimekTpoHHOT0 OanaHca, HOHHO-
3JIEKTPOHHBIN METO/I.



50.Hanpagnenus nporekanusi OBP. Pacuer 9/1C OBP.
51.T'anbBannueckuii anemeHt. Y paBHenue Hepucra. Pabora snementa Bonbra,
Jaausms-Sxoou.
52. AKKyMYJIATOPBI: KUCIOTHBIE, IEI0YHbIE. XUMHU3M MIPOLIECCOB MPHU UX padoTe.
53.TornuBHBIC JIEMEHTHI.
54.OCHOBBI JIEKTPOXUMHUHU. XUMHU3M 3JIEKTPOIHBIX MTPOIECCOB.
55.JBOMHOM 2JIEKTPUUECKUNA CIIOH, DIEKTPOHHBIE TOTCHIUATIBI.
56.Ps1 HanpsKeHUs: METaJUIOB.
57.0OCHOBBI TEOPUH KOPPO3UH METaslIa.
58.Knaccudukanus KOppo3MOHHBIX MPOLECCOB.
58.1. [1o Buay M3MeHEeHUs! TOBEPXHOCTEHN MeTaa
58.2. [lo MmexaHu3My peaKkIiH.
58.3. Ilo xapakTepy JOMOJHUTEIBHBIX BO3ICHCTBUH.
59. Xumnueckas koppo3us. Ee Buapl. Xumuszm.
60.2nekrponuruueckas koppo3us. Ee XumMusm u BUJIBI.
61.DakTopsl BIUSHUS Ha CKOPOCTb KOPPO3UH.
62.3ammura MeTauIoOB OT KOPPO3UH, 3AIIUTHBIE METAITUYECKUE U
HeMmeTanyeckue nokpeitusi. Karoanas 3ammura. [IporexkTopHas 3ammura.
Bo3zneiicTBrs Ha arpeCCUBHYIO Cpeny.
63.CyurHocTh npoiecca 3ekTponusa. Buasl anekrposnusa.
64.KaTtoaubie 1 aHOAHBIE MTPOLIECCHI TIPH IEKTPOIIU3E.
65.1lopsiiok BocCTaHOBIEHUS HA KaTO/€ U OKUCIICHUS Ha aHOJIE.
66. SIBieHus IepeHanpsHKEHUs P SIIEKTPOIIH3E.
67.3akon dapanes. Berxos mo Toky.
68.["anpBanONOKpHITHS. ["anpBaHOIIIacTHKA. ["aTbBaHOCTETHS.
69.1IpuMeHeHne IEKTPOIN3a B IPOMBIITIIICHHOCTH.
70.CBoiicTBa METAIJIOB, UCTIOJIB3YEMbIX B KAUECTBE KOHCTPYKIIMOHHBIX
marepuaioB: Be, Mg, Al, Ti, Fe, Co, Ni, Cr, Mn, Cu, Zn, Pb, Sn. 1 ux
CBOWCTBA.
a) HaXOXJEHUE B MIPUPOJIE,
0) ¢pusnIecKkre CBOMCTRA,
B) XUMHUYECKHE CBOMCTBA: OTHOUIEHUE K TaJIOT€HaM, KUCIOPO1y, BOJE,
pacTBOpam LIET0YEH, KUCIIOT,
I') OCHOBHbBIE€ COEJIMHEHHS U UX CBOICTBA, KOMIUIEKCHBIE COEIUHEHUS,
1) METOIBI TTOTYYEHUS U IPUMEHEHHE METAILIOB.
71. O6uue cBoiictBa HeMeTaiioB VIIA-IVA-noarpymm.

Kputrepun u mkama OLEHHMBaHUSA IO OLEHOYHOMY CPEICTBY MPOMEXYTOUHBIN
KOHTPOJIb («3K3aMEH)

[Ixana oneHUBaHUA Kpurepuii onieHuBaHus
(uHTEpBan OANITOB)
oTJI4HO (5) CryneHT Ty0OKO W B MOJHOM 00BEME BiIaJIEET MPOrPAMMHBIM

MaTepuajgoM. ['paMOTHO, HCUEpNBIBAIOIE M JIOTUYHO €ro
U3jaraeT B yCTHOW WM nmucbMeHHOM (opme. IIpu sTtoM 3Haer
PEKOMEHA0BAHHYIO JIUTEPATYPY, NPOSABISET TBOPYECKUM MOAXO]




B OTBCTaxX Ha BOIPOCHI U IMPABUIIBHO 000CHOBBIBAET IPHUHATBIC
peuicHud, XOpomo BJIaACCT YMCHUAMHW W HaBbIKaMH IIpU
BBIITOJTHCHUU ITPAKTHUYCCKUX 3aJ1ay.

xopo1o (4) CryzneHT 3HaeT NporpaMMHBIH MaTepuaj, PaMOTHO U IO CYTH
U3JaraeT €ro B YCTHOW WM NUCBMEHHOW (opme, HOomycKas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKACHUSX, TPAKTOBKAX,
OTPENENICHUSAX U KAaTErOpUsX WM HE3HAUUTEIbHOE KOJMYECTBO
omnbok. Ilpu sTOoM BiajgeeTr HEOOXOAMMBIMU YMEHMUSIMH U
HAaBbIKaMU MPY BHIIOJHEHUH NIPAKTUYECKHUX 3a]1au.

YIOBJIETBOPUTENIHHO (3) CTyneHT 3HaeT TOJIbKO OCHOBHOM ITPOTPaMMHBIN MaTepua,
JIOITyCKAaeT HETOYHOCTHU, HEJJOCTATOYHO YETKHE (DOPMYITHPOBKH,
HETIOCJIeIOBATEIbHOCTh B OTBETAX, M3JIaraeMbIX B YCTHOW WIIN
nucbMeHHoM (opme. [Tpu 3TOM HEeOCTATOUHO BlIajEeT
YMEHUSMU ¥ HaBBIKAMHU TIPU BBITTOJTHEHUN TIPAKTUUECKUX 33]1a4.
Homnyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETaX.

HeynoBleTBOpUTENbHO (2) | CTyaeHT He 3HaeT 3HAUUTETBHOW YacTH MPOrpaMMHOTO
matepuaina. [Ipu 3ToMm gomyckaeT NpUHIMIHAIBHBIE OIIUOKH B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MOHATHI U KaTErOpHii, MPOSBIISET
HU3KYIO KYJIbTYpY 3HaHUM, HE BJa/leeT OCHOBHBIMH YMEHUSMHU U
HaBbIKAMU TpPU BBINOJHEHUM NpaKTHUecKuX 3anad. CTyaeHT
OTKA3bIBAETCSI OT OTBETOB Ha JIOMOJIHUTEIbHbIE BOMPOCHI

JIucT u3sMeHeHU U JOIOJIHEHUHN

Ne Bunnr nonosnennii u Jara u HoMep NMpoOTOKOJIa [Toamucs (¢
U3MEHEHUH 3acenanus Kadeapol pacGppoBKOK)
(xadenp), Ha KoTOpOM ObUTH |  3aBeayromIero kadenpoit
paccMOTpEHBI U 0I00PEHBI | (3aBEIYIOIIMX Kadeapamu)
U3MEHEHHUS U JOMOJHEHUS

n/a
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