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1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YYeHHUSs M0 TUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTAaTAMU 0CBOCHUSA
o0pa3oBaTeibHOM MPOrpaMMbI

1.1. lean v 3aga4n AMCHUIIMHBI

[lenbt0 OCBOCHUS YYEOHOM MMCIUILIMHBI «XUMUS» SBJIsSETCS (pOopMHUpOBaHUE Y
00y4Jaromuxcsi KOMIIETCHIIM B COOTBETCTBUM C (PeepaibHBIMH TOCYAapCTBEHHBIMU
00pa3oBaTeIbHBIMU CTAHIAPTAMH T10 CIICIUATBHOCTH U TPHUOOPETCHUE UMHU:

- 3HaHUU ¢yHIAMEHTAJIbHBIX 3aKOHOB XHMHHU, MEXaHU3MOB M YCJIOBHUH
MPOTEKAHUS XUMUYECKUX PEaKIUii, KAK OCHOBY COBPEMEHHOU TEXHOJIOTHUH;

- YMEHUW COCTaBJISATh U AHAIU3UPOBATH XUMUYECKUE YpPABHEHMUS, MPUMEHSThH
(OUBUKO-XUMHYECKUE METOMBI JUISl pPeIIeHUs 3adad B OOJacTH B3aMMOCBS3aHHBIX
SABJICHUA W METOJaX aHajdu3a MPOU3BOJCTBEHHOIO KOHTPOJS, COBPEMEHHBIX
MaTepUalioB, MPUMEHSEMBIX B CTPOUTEIILCTBE ISl CO3/IaHUS TEOPETUUYECKOW Oa3bl
YCIEIIHOTO YCBOCHUS CTYICHTAMHU CIICIUATbHBIX TUCIIUILINH;

- HaBBIKOB ChEMa IMOKa3aHUN M3MEPUTENIbHBIX MPUOOPOB Pa3IMYHON TOUYHOCTH,
IIPUTOTOBJICHUS! PACTBOPOB TpeOyeMOor KOHIICHTPALUK sl TIPOBEICHUS UCCISIOBAHUH,
aHajM3a MOJyYeHHBIX IMPU UCCIICIOBAaHUH TPaPUKOB.

1.2. Komnerenuuu ody4arwiuerocsi, GopMupyembie
B pe3yJibTaTe 0CBOCHHMS JUCUMILIMHBI (MOAYJIsT)

Huaukarop Pe3yabTaThl 0CBOEHUS] Y4eOHOI TMCUMIIMHBI

OIIK-1 Croocoben pemarh HHXEHEpHbIE 3aJadd B TNPO(ECCHOHANBHON JAEATEIBHOCTH C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MATEMaTUYECKOI0AHAIN3a U MOJIETUPOBAHUS

OIIK-1.2. [Ipumensiet | 3HATH:

OCHOBHBIC  TIOHATUS |- OCHOBHBIE 3aKOHBI U 3AKOHOMEPHOCTH XHMUH;

3aKOHBI €CTECTBEHHBIX |- CTpOCHUE BEIIECTBA Ha COBPEMEHHOM YPOBHE,
HayK TSt pELICHUS | pacueThl KOHIICHTPAIIMK PaCTBOPOB, IIPOU3BECHUS PACTBOPHMOCTH;
HpeHMeTHO-Hpoq)I/IJ'II)HI)IX - MCXAaHU3MBI U YCJIOBHA IMMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ, NnpeaABUACTD
3a1a4 UX pe3yibTaThl, ONpPEIENSATh BO3MOKHOCTb YIPABIATh XHUMHYECKHM

IMpOLECCOM Ha OCHOBAHUHU SHCPTCTUYCCKUX OLICHOK, IMIPOBOJUTL PCAKIINHA
6BICTpee U B HYXHOM HaAIpPaBJICHUHU U TIpHU YCIOBUAX HanOoJee
MMPUEMIICMBIX IJIA TPOU3BOACTBCHHBIX MacmTaboB

Ymernb:

- MPOBOJUTH pacueThl MO OCHOBHBIM 3aKOHAM XHMHUHU Ui PEHICHUS
npo¢eCCHOHANIBHBIX 3a]1aY;

- co0mroaTh Mepbl MPEJOCTOPOKHOCTH MPHU paboTe ¢ XUMHYECKUMU
peaKkTUBaMu;

- MPUMEHSATH QUBUKO-XUMHUYECKHE METOIBI JIsl pEIIeHHs 33/1a4 B 001acTh
B3alMOCBS3aHHLIX SIBJICHUN

Baanern:

- HABBIKaMU MTPOBEACHUS XUMUYECKUX U3MEPEHNUN U PacCUETOB;
- HaBBIKAMU PELIECHUS] XUMUYECKUX 3a]1a4;

- HAaBBIKAMHM aHAJIN3a XUMHUYCCKUX BKCHepI/IMeHTOB

OIIK-1.3. [Ipumensiet |3HaTh:

€CTeCTBEHHOHAYYHBIC - €CTeCTBEHHOHAYUYHBIE METOJIBI TEOPETUIECKOTO M IKCIIEPUMEHTATHHOTO
METO/BI TEOPETUUECKOT0 M |HCCIeI0BaHMsI 0OBEKTOB, IPOLIECCOB, IBICHUN

AKCIIEPUMEHTAIHHOTO - MeTOABl  pacyera KOHICHTPAIMM  PAcTBOPOB,  IPOW3BEICHHUS
UCCIIEIOBaHUsSI  OOBEKTOB, |paCTBOPUMOCTH;

MPOIIECCOB, SIBIICHHIA; | - MEPBI IPEJOCTOPOKHOCTH MTPH PadOTe C XUMHUYECKIMH PEaKTUBAMHU




IPOBOJUT HKCIEPUMEHTHI | YMeTh:

[0 3aJaHHON METOJIUKE M |- MPOBOAUTH pPAcUeThl MO OCHOBHBIM 3aKOHAM XHMHHU MJISl DPELICHUs
aHAIM3HUPYET Pe3yabTaThl | Mpo(ecCHOHATIBHBIX 3a/1a4;

- coOuogaTh Mepbl HPEAOCTOPONKHOCTH MpU paboTe ¢ XMMUYECKHMHU
peaKkTUBaMu;

- IPUMEHATH (PU3UKO-XMMUYECKHE METOBI JIJIsl pEIIeHUs 3a/1a4 B 00JacTu
B3aMMOCBSI3aHHBIX SIBIICHUI

Baanern:

- HaBBIKAMHM IIPOBEJICHUSI SKCICPUMEHTOB 110 33JaHHOW METOJUKE U
aHaJIn3a pe3yJbTaToB;

- HaBbIKAMU PEUICHUS] XUMUYECKUX 3a]1ay;

- HAaBBIKAMHM aHaAJIN3a XUMHUYCCKUX 3KCHepI/IM€HTOB

2. MecTo TUCHUNJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMmbl
YyeOnas aucruiuimHa «XUMHUS» OTHOCHTCS K o0s3atenpHOM dactu bioka 1
«Jlucrunauuel (MOAYJIN)» U SABJISIETCS 0043aTeIbHOM I U3YUYEHUS.

Kon HaumeHoBaHue 1M CHUTIHHBI Koabl popmupyembix
JUCIHUTITHHBI KOMIETEHIHIi, THIHKATOPOB
OcBauBaeMasi 1M CHUILINHA
51.0.15 | Xumus | OIIK-1 (OIIK-1.2, OIIK-1.3)
IIpenumecTBy0lHe TUCHUNTHHBI
51.0.10 | duzuxa | OIIK-1 (OIK-1.2, OIIK-1.3)

Z[I/ICIII/III.]II/IHLI, 0CBaMBacMbI¢ MapaJjajac/JibHO

Iocaenyomme 1M CUMNIMHBI

B3.01(/) Brinonnenue 51 3aIuTa BoiyckHoi | OITK-1 (OITK-1.2, OIIK-1.3)
KBATM(UKAIIMOHHON PabOThI

3. O0beM AUCHUIIMHBI (MOYJIs1) B 3a4€THBIX eJHHUIIAX C YKA3aHHEM KOJINYeCcTBa
aKaJeMH4eCKUX YaCOB, BbIIEJAeMbIX HA KOHTAKTHYI0 Pa00Ty 00y4ar0uxcH ¢
npenoaanaresieM (10 BUAAM yU4eOHbIX 3aHATHI) M1 HA CAMOCTOATEJIbHYI0 padoTy
00y4Jarmmuxcs

3.1. Pacnpenenenne 00beMa yueOHOM IUCHUNIMHBI HA KOHTAKTHYI0 padoTy ¢
npenogaBarejieM U CAaMOCTOATEIBbHYI0 padoTy 00y4arImuXcs

Bun yue6Hoit paboThl Bcero gacos no Kypcbl

y4eOHOMY ILIaHy 2

OO0m1ast TpyA0€MKOCTh TUCITUTUIMHBIL:

- 4acoB 72 72

- 3a4E€THBIX €IUHHUILL 2 2

KonrakTHass paldora o0y4ammmxcs ¢ mpenogaBareieM 8,65 8,65

(Bcero), 4acos

AyIUTOpHBIE 3aHATHSI, BCETO 8,65 8,65

B T.Y. JICKITHH

MPaKTUYECKUE 3aHSATUS 4 4

nabopaTopHbIE PaOOTHI 4 4

KA 0,4 0,4

KD 0,25 0,25

CaMocTosTeIbHASA MOATOTOBKA K JK3aMeHaM 3,75 3,75

B NePUOJI IK3aMEHAIIMOHHOM cecCUM (KOHTPOJIb)

CamocrosiTeJibHas pa6oTa 59,6 59,6

B TOM YHCJIC HA BBITIOJIHCHHE:

KOHTPOJILHOH paboThI 9 9

pacuyeTHO-rpadu4ecKoil paboThl




pedepara
KypCOBOH paboThI
KYpPCOBOTO IPOEKTA
Buibl mpoMexyTOYHOTO KOHTPOJIS 3a 3a
Texymuit KOHTPOJIb (BU, KOJIUYECTBO) K K

4. Copepxkanme JMCUMILVIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3nesiaM) ¢ yka3aHueM OTBEJCHHOI'0 HA HUX KOJINYeCTBA aKaJeMHUYeCKHX YacoB
Y BUOB YUeOHBIX 3aHATHIA

4.1. Tembl 1 KpaTKoOe coJiep:KaHUe Kypca

Paznen 1 «CTpoeHue BeniecTBa

Tema 1.1 BBenenue
OCHOBHBIE LIENM U 337a4d Kypca. XUMUS Kak IpeaMeT ecrecTBo3HaHus. IIpenmer
XUMHUHU U €€ CBS3b C JIPYTMMH HayKaMU. 3HaY€HUE XMMUHU B (POPMHUPOBAHHHM HAYYHOIO
MHUPOBO33pPEHUS B U3yUYEHUHU MTPUPOBI U PA3BUTHH TEXHUKH. XUMHU3aLUs POU3BOJCTBA U
CEJILCKOT0 X035MCTBA. XUMUS U OXpaHa OKPYKAKOLIEH CPEBI.

Tema 1.2.CTpoeHne aToMa M CUCTEMATHKA XUMHYECKHUX 3JIEMEHTOB
KBaHTOBO - MexaHuueckas Mojienb aroMa. KBaHTOBbI€ unciia. ATOMHBIE OpOUTAIIH.
[Mpunmun Ilaynmu. IlpaBuima u MOpsAIOK 3amoOJIHEHHS aTOMHBIX opOutanei. CTpoeHue
MHOTO3JIEKTPOHHBIX ATOMOB.
ITepuomnueckas cucrema simemeHToB [[.M. MenneneeBa. M3meHeHune CBOWCTB
XUMHUYECKHX DJIIEMEHTOB M HX coeauHeHUH. OKHCINTEIbHO-BOCCTAHOBUTCIIBHBIC
CBOMCTBA 3JIEMEHTOB. 3HaU€HHE nepruoandeckoro 3akona JI.11. Menaeneena.

Tema 1.3. XuMuueckasi CBA3b
OCHOBHBIE THUIIBI U XaPAKTEPUCTUKU XUMHUYECKON CBA3U. KoBajeHTHass 1 MOHHAA
CBSI3b. MeTOJT BaJICHTHBIX CBSI3€H, MOHSATHE O METOJE MOJICKYJISIPHBIX OpOUTaNIeH.
CtpoeHue U CBOMCTBA MPOCTEUIINX MOJIEKYI.

Tema 1.4. Tunsl B3auMoaeiicTBUA MOJIeKYJI. KoMIIeKCHbIe COeAMHEHUS

OCHOBHBIE  BHU/IbI B3aUMOACUCTBUA MOJEKYJI. CHIIBI  MEXMOJEKYJISIPHOTO
B3auMoiercTBUs. BogopoaHas cBsA3b. JJOHOPHO-aKIENITOPHOE B3AMMOICHCTBUE MOJICKYII.
Kowmmnekcubie coequHenusi. KoMriekeol, KOMILUIEKCOOOpa3oBaTeNy, JUTaHbl, 3apsl U
KOOPJIUHALIMOHHOE YHUCIIO0 KOMIUIEKCOB. THIBI KOMIUIEKCHBIX coeauHeHuil. [lonstue o
TEOPUSIX KOMIUIEKCHBIX COEIUHEHUM.

Tema 1.5 Xumus BemecTBa B KOHACHCHPOBAHHOM COCTOSTHUU
ArperatHoe COCTOSIHME BEIECTBA. XHWMHUYECKOE€ CTPOCHHE TBEPIOIO Tea.
AMopdHOEe U KpUCTaUIMUECKoe cocTosHue BemlecTtBa. Kpucramiel. Kpucrammmueckue
pemieTku. XUMHUYECKas CBsi3b B TBEpPAbIX Tenax. Meramnnyeckass CBA3b U METAILIbI,
XUMHUYECKasl CBSI3b B MOIYIIPOBOJIHUKAX U JUAJIEKTPUKaX. PeanbHble KpUCTAIIIBI.

Tema 1.6 XuMusi MeTaJIOB
3aBUCUMOCTh CBOWCTB METAJUIOB OT MX MOJIOKEHUSA B MEPUOJAUYECKON CUCTEME
JI.1. MenneneeBa. UHTEpMETAIUTMUECKHE COCIMHEHUS] U TBEPABIE PACTBOPHI METAJUIOB.
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OCHOBHBIE METO/IbI NOJIY4EHUSI METAUIOB. DU3NKO-XMMUYECKUE MPOLIECCHI IPU CBApKE U
naiike MetawioB, d - anemenTs! [V - VII rpynn. Xumus 31eMeHTOB ceMeicTBa kemesa,
UX XMMHUYECKHE COCAUHEHUS. XHMHs IUIATHHOBBIX METALIOB. XHMHUS METAIIOB
HNOATPYIII MEIU U [IUHKA.

Tema 1.7 XumMusi mo1ynpoBOAHUKOB
CBepxnpoBOAIINE MaTEpUaAIbl. DJIEMEHTHBIE MOJYIPOBOAHUKU. [l0ympoBOAHUKOBBIE
coenuHeHust. DU3NKO-XUMHUECKUE CIIOCOOBI 00paOOTKH MOJIYITPOBOHUKOB.

Pa3nes 2 «O0uue 3aKOHOMEPHOCTH XMMHYECKHUX MPOLIECCOB

Tema 2.1. JHepreTnka XuMU4eCKHX MPoOLecCOB. XUMHUYECKOe PABHOBeCHE

Ouneprerudeckre 3(G(GEKTbl XUMUYECKHX peakiuil. BHyTpeHHSsST 5SHeprus u
sHTanbnus. Tepmoxumus. 3akoHbl ['ecca. OHrampnusg 0O0pa3OBaHHUS XHWMHYECKHX
COEIMHEHHUI. DHTPONHMS U €€ U3MEHEHHE MPU XUMHUUYECKHUX Ipoueccax. JHeprus ['mdoca
u sHeprus lenbmronbia M €€ HW3MEHEHUE NpPU XHMHUYECKMX Dpoueccax. YCIOBHS
CaMOIIPOU3BOJILHOTO  paBHOBecusl. KoHcTaHTa paBHOBECMSS M €€ CBA3b C
tepMoauHamMuueckuMu pyHkuusamu. [punnun Jle — Ilatense

Tema 2.2. PapHoBecHe B reTepoOreHHbIX CHCTEMAaX

XHWMHUYECKOE PABHOBECHE B TETEPOreHHBIX cHUcTemMax. Pa3oBoe pAaBHOBECHUE H
npaBwio  ¢a3.  DUMKO-XUMUYECKMI  aHalmM3  JABYXKOMIIOHEHTHBIX  CHUCTEM.
Pacnipenenenrie  TpeTbero KOMIOHEHTa  MEXAY JABYMS  HECMEIIMBAIOUIUMUCS
xuakocTaMu. Okcrpakums. CopOuus. [loBepxHOCTHbIE —BemiecTBa. AnacopOuus.
AJ1IcopOLIMOHHOE PaBHOBECHE.

['ereporeHHble nucrepcHble cucTeMbl. KolouaHble CUCTEMBI U MX MOJYy4YEHHE.
CrpoeHne KOIOUAHBIX YacTHUL]. ArperaTUBHas M KUHETUYECKasl YCTOWYUBOCTh CHUCTEM.
Koarymsamusa. Omynecuun. Cycnensun

Tema 2.3. XuMu4eckasi KHHETHKA
CKOpOCTh XHMMHMYECKOM peakiMd W €€ 3aBUCUMOCTh OT KOHIEHTpalluu U
temrneparypbl. KoHcranra ckopoctu peakiuu. I'omorennsii katanus. Llenaeie peakuumy.
DU3NYECKUE METOJbl YCKOPEHUS XHUMHUYECKHUX peakiuil. CKOpOCTh TIeTepOreHHBIX
XMMHUYECKUX peakui. [ eTeporeHHbIi KaTanns

Pa3nen 3 «PacTtBopb»
Tema 3.1 PacTBOpbI

Tunel pacTBOPOB, CHOCOOBI BBIPAKEHUS KOHUEHTPALMH PACTBOPOB. 3aKOHBI
UJICaJIbHBIX PACTBOPOB. PacTBOPBI HEAIEKTPOJIUTOB U BJIEKTPOJIUTOB. BOHBIE pacTBOPHI
AeKTpoauTOB. CUIIbHBIE U cadble ANEKTPOIUThI. CBOMCTBA paCcTBOPOB AJIEKTPOIUTOB.

AKTHBHOCTb. DJEKTPOJMTHYECKAsA AUCCOLMAlNs BOAbl. BOOOpOIHBIN MOKa3aTeb
cpenbl. Monnble peakuuu B pacTBopax. [IpousBenenHue pactBopumMocTu. bydepHbie
PacTBOPBI.

I'mppoim3 coseit. Jluccounanusi KOMIUIEKCHBIX COEAUHEHUH. Teopus KHCIOT U
OCHOBaHHMU

Tema 3.2 CBoiicTBa pacTBOpOB.
PactBopumocTs, OydhepHbie pacTBopsl. PaBHOBecHe B reTeporeHHbIX cuctemax. da3oBoe
paBHoBecue u moHaTHe ¢da3. ODkctpakuus. CopOrus. I[loBepXHOCTHBIE BeIIECTBA.
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Ancopbuumsi. AncopOnMOHHOE paBHOBecHe. ['eTeporeHHble IUCHEPCHBIE CHUCTEMBI.
Komnouansie cucremsl U ux noiydeHue. CTpoeHUE KOUIOUIHBIX YaCTUIl. ATperaTuBHas
U KHUHETHUYecKasi ycToiunBocTh cucteM. Koarymsinus. Omynscuu. CycnieH3uu.

Tema 3.3 XumMus BoabI

CrpoeHre MOJIEKYJl M CBOMCTBA BOJbI. JMarpamMa cocTosiHus BOAbl. Jlnarpamma
IUTABKOCTH CUCTEM THIIA BOAA - Ccoiib. Kpucramumsanus BOAbl U BOJHBIX PacTBOPOB B
Pa3IMYHBIX YCIOBUAX. XMMUYECKHAE CBOKMCTBA BOJbI. B3anmoaencTere BOAbI € MPOCTBIMU
BELIECTBAMU U XUMUYECKUMHU COETUHECHUSIMMU.

[Ipuponssie Bombsl M ux cocraB. JKectkocTes Bonbl. Kosowmnsle BemecTsa
NPUPOAHBIX BOJ M HUX YyAAJEHHWE. YMITYeHHEe M 00eccoJuMBaHuEe BOJABL. MeToabl
OCaXKACHHSI, HOHHOTO 0OMEHa 1 MEMOPaHHbBIE METO/BI.

Paznen 4 «Ilomumepnb»
Tema 4.1 XuMus BSKYIIUX BelleCTB
OmnpeneneHue U Ki1accuUKanms BOKYIIUX BEIIECTB U X CBOKMCTBA. Bo3ayiiHbIe U
TUJIPABIMYECKUE BSDKYIIUME BEIECTBA. I3BECTKOBBIC M TUIICOBBIC BSIKYILME BEIIECTBA.
[TopTnananement. Ilponeccel cxBarbiBanusi U TBepiacHUsA. beroHn. Koppo3us 6eToHOB u
MeTO 16l OOPKOBI ¢ HEl

Tema 4.2 DjieMeHTHI OPraHUYeCcKOH XUMHUHU

Crpoenue, kiaccupukanuss ©W  CBOMCTBA  OpPraHUYECKUX  COCIUHEHMUII.
YrneBonopoasl U uX NPOU3BOAHBIE. KpeMHUIOPraHMYECKUE COCTUHEHNS.

CocTraB M CBOMCTBAa OPraHMYECKOTO TOIUIMBA. Te€pMOXMMHS TOIUIMBA. 1BEpmoe
TOIUIMBO M ero mnepepadorka. JXXKuakoe u razoodpasHoe ToruBo. llonstue o ¢usnko-
XUMHUYECKUX MpolLecca TOPEeHHs] TOIUIMBA. XHMHS CMa30YHO-OXJIAKIAIOUIUX CPENICTB,
MIPUMEHSAEMBIX MPU 00pabOTKE METAJUIOB M CIIaBOB. PUBHKO-XMMUYECKHE CBOMCTBA U
MEXaHU3M BO3ACUCTBUS pabOUMX Cpel TUAPABINYECKUX CUCTEM.

Tema 4.3 Opranudeckue NoJIUMepbl MATEPHAIbI
Xumuss TOJIUMEPOB. MeToJ MOIy4YeHHs] TMOJUMEpPOB. 3aBUCUMOCTb CBOMCTB
MOJIUMEPOB OT COCTaBa U CTPYKTYpbl. XUMHS TOJIUMEPHBIX KOHCTPYKI[MOHHBIX
MaTepuanoB. XUMHS KOMIIO3UIIMOHHBIX MaTtepuanoB. [lomMMepHbIE MOKPBITUS U KIICH.
XUMUS TOAUMEPHBIX TUAIEKTPUKOB. XUMHUS TTOJTMMEPHBIX MPOBOJHUKOB.

Pazjnen 5 «uekTpoxuMuyecKkue mpouecchbn)
Tema 5.1. DjieKTpOXMMHUYECKHE MPOLECCHI
OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE TPOLECCHI: OMNPECIICHUE, TEPMOIUHAMUKA,
COCTaBJICHHE ypaBHEHMU peakiuil. Omnpeaenenne, KiacCu(PUKAIMS MIEKTPOXUMUIECKUX
nporieccoB. 3akoH Dapanes. TepmoamHamuka >IEKTPOIHBIX MporieccoB. [lousTue 00
ANEKTPOAHBIX MOTeHIManax. [ anpBanumveckue »d3nemMeHThl. ODJC u ee wu3MepeHue.
CranpapTHbId BOJIOPOJIHBIN AJEKTPOA U BOJOPOJHAS IIKana MOTEHIIMAIOB. YpaBHEHUE
Hepncra. IloTeHnmansl METAUIMYECKUX, TA30BBIX U OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
anekTpoAaoB.  KWHeTHKa  3JEKTPOAHBIX  MPOLECCOB.  DIEKTPOXUMHYECKAs] U
KOHILIEHTpAllMOHHAasA Tnoyisipu3anus. Onekrtponn3. I[lociienoBarenbHOCTh AIEKTPOIHBIX
MpoueccoB. BpIxog Mo TOKYy. DIEKTPOIM3 € HEPACTBOPUMBIMH U PACTBOPUMBIMHU
aHogamu. [IpakTuueckoe MpUMEHEHUE AIEKTPOIIN3A.



Tema 5.2. Koppo3us u 3a111Ta METAJIOB U CILIABOB

OCHOBHBIE BUIBl KOPPO3HHU.

XUMHYECKast KOPPO3Us.

DIEeKTpOXUMHYECKast

koppo3ust. Kopposust noa nefictBrueM OyKJal0IuX TOKOB. MeTo1 3a1IUThl OT KOPPO3HH:
JIETUPOBaHUeE, JEKTPOXUMHUYECKAs 3alllUTa, 3alUTHbIE MOKPbITUA. VI3MeHeHrne CBOWCTB

KOPPO3UOHHOU cpejibl. UTHTMOUTOpHI KOPpPO3UH.

4.2. Pacnipe/iejieHHEe YacoB 10 BUIAM U TeMaM ayJAUTOPHON padoThI

Pa3nensl u TeMEI Bcero Bupl yueOHBIX 3aHATHN
4acoB 0 | AyautopHsble 3anstus, | CP
yaeOHOMY B TOM YHCJIC
IUIAHY JK [ Jp | 113
Paznen 1 «CTpoenne BenecTBay
Tema 1.1 Beenenue. 4 4
Tema 1.2.CTpoeHue aToMa U CUCTEMATHKa XUMHYECKUX 4 4
AJIEMEHTOB
Tewma 1.3. Xumuueckas CBs3b 4 4
Tema 1.4. Tunsl  B3aMMOACHCTBUSA  MOJIEKYIL. 3 3
KomnekcHeie coennHeHus
Tema 1.5 Xwumus BemectBa B KOHJICHCHPOBAHHOM 3 3
COCTOSIHUH
Tema 1.6 Xumus MeTauioB 3 3
Tema 1.7 Xumust oynmpoBOAHUKOB 3 3
Pa3nen 2 «O0uime 3aKOHOMEPHOCTH XUMHUYECKHX MPOIECCOB»
Tema 2.1. DHeprernka XUMHUYECKHUX IPOLIECCOB. 5 2 3
XUMHUYECKOE PAaBHOBECUE
Tema 2.2. PaBHOBECHE B reTEpPOT€HHBIX CUCTEMAaX 3 3
Tewma 2.3. Xumuueckast KHHETHKA 5 2 3
Pa3nen 3 «PacTBopbI»
Tewma 3.1 PacTtBOpHI 6 2 4
Tema 3.2 CBoiicTBa pacTBOpOB 3 3
Tema 3.3 XuMusg Bogbl 3 3
Pa3nen 4 «Ilommepsni»
Tema 4.1 Xumus BsSOKYIIUMX BEHIECTB 3 3
Tewma 4.2 DneMeHTbl OpraHMYecKON XUMUU 3 3
Tema 4.3 Opranndeckue NoJIMMepbl MaTEPHAIIbI 3 3
Pa3nen 5 «daekTpoxumMHyecKne Npouecchbn

Tema 5.1. DneKTpOXUMHUYECKUE TTPOIIECCH 6 1 5
Tema 5.2. Koppo3us u 3aiuTa METAJUIOB U CILUIABOB 3,6 1 2,6
KA 0,4
KD 0,25
KonTpo:b 3,75
UTOI'O 72 4 4 | 59,6

4.3. TemaTuKa NPAKTHYECKUX 3aAHATHM

Tema npakTU4YECKOro 3aHsATUs KonnuecTBo yacos
Tema: DHepreTuka XMMHUYECKHUX MPOLIECCOB. XMMUYECKOE PABHOBECUE 2
Tema: XuMnueckas KHHETHUKA 2
Bcero 4

4.4, TemaTuka j1a00paTOPHbIX padoT

Tema mabopaTopHOil pabOTHI

KomnnuectBo yacoB

Tewma: PacTBOpEI

2

Tema: DIEKTPOXUMUYECKHE TTPOLIECCHI

1




Tema: Koppo3sus u 3anura METaJJIOB U CIUIABOB

[

Bcero

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

4.6. TeMaTuKAa KOHTPOJbHBIX padoT

XUMHYECKasI KHHETUKA
. XMMH4YECKOE PaBHOBECHUE

. DIEKTPOJIU3
. Koppo3us u 3ammra meTaios

O~NOUTAWN R

XuMuueckas TCPMOANHAMHUKA
3HepFeTI/IKa XUMHUYCCKUX IIPOLECCCOB

. PacTBOpBI, ruaponus conen. JKecTkoCTh BOIBI.
. TepMoauHaMMKa 3JIEKTPOXUMHAYECKUX IIPOLIECCOB

5. YueOHo-MeTOIUYECKOE 00ecTiedeHne IJIsl CAMOCTOSITeIbHOMH PadoThl
o0y4aromuxcs Mo JMCUUILINHE (MOTYJII0)

5.1. PacnipeniesieHue 4acoB M0 TeMaM M BHJIaM CAMOCTOSITEJIbHOI padoThl

Paspnensl u Tembl Bcero gacos o Bun pabotst
yueOHOMY TUIaHy

Tema 1.1 Beenenue. 4 Pabora c JIUTEPATYPOH, IIOATOTOBKA K
IIPOMEXYTOUHOM aTTECTALIMU U TEKYIIEMY KOHTPOJIIO
3HAHUH, BBIINIOJIHEHUE KOHTPOJIbHON pabOoThI

Tema 1.2.Ctpoenue 4 Pa6ora c JIUTEpaTypoi, MOJrOTOBKA K

aToMa M CHCTEMAaTHKa IIPOMEKYTOYHOM aTTECTALIMU U TEKYLIEMY KOHTPOJIIO

XMMHYECKHUX 3JIEMEHTOB 3HaHW, BBINOJIHEHHE KOHTPOJIbHON pabOThI

Tema 1.3. Xumunueckas 4 Pabora c JIUTEpaTypou, MIOATOTOBKA K

CBS3b IIPOMEKYTOUHOM aTTECTALMU U TEKYLIEMY KOHTPOJIIO
3HAHUH, BBINOJIHEHUE KOHTPOJIBHON pabOoThI

Tema 1.4. Turnsl 3 Pabora c JIUTEPATYPOH, IIOArOTOBKA K

B3aUMOJCHCTBUSA IIPOMEKYTOUYHOM aTTECTALMU U TEKYLIEMY KOHTPOIIIO

Mouiekyn. KomriekcHele 3HaHUH, BBINOJIHEHHE KOHTPOJIBHON pabOThI

COCJIMHEHMS

Tema 1.5 Xumus 3 Pabota c JIUTEPaTypou, IIOArOTOBKA K

BEILIECTBA B IIPOMEKYTOUYHOM aTTECTALMU U TEKYLIEMY KOHTPOIIIO

KOHJIEHCHUPOBaHHOM 3HaHWH, BBINOJIHEHNE KOHTPOJIbHON pabOThI

COCTOSIHUH

Tema 1.6 Xumus 3 Pabora c JIUTEPaTypou, MIOATOTOBKA K

METaJUIOB IIPOMEKYTOUYHOM aTTECTALMU U TEKYLIEMY KOHTPOIIIO
3HaHWH, BBINOJIHEHHE KOHTPOJIbHON pabOThI

Tema 1.7 Xumus 3 Pabota c JIUTEPaTypou, IIOArOTOBKA K

ITOJIYITPOBOTHUKOB IIPOMEKYTOUYHOM aTTECTAIIUU U TEKYLIEMY KOHTPOIIIO
3HaHW, BBINOJIHEHHE KOHTPOJIbHON pabOThI

Tema 2.1. DHeprernka 3 Pa6ora c JIUTEPaTypou, MIOATOTOBKA K

XUMHUYECKUX IIPOLIECCOB. IIPOMEKYTOUYHOM aTTECTALMU U TEKYLIEMY KOHTPOJIIO

XHAMHUYECKOE 3HAHUH, BBITMOJIHEHNE KOHTPOJIbHOM pabOoThI

paBHOBECHE

Tema 2.2. PaBHOBecue B 3 Pa6ora c JIUTEPaTypou, MIOATOTOBKA K

TETEPOreHHBIX CUCTEMAX IIPOMEKYTOUYHOM aTTECTALIMU U TEKYLIEMY KOHTPOJIIO
3HAHUHU, BBINOJIHEHNE KOHTPOJIIbHON paboThI

Tema 2.3. Xumundeckas 3 Pabota c JIUTEPaTypou, IIOJArOTOBKA K
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KUHETHKA IIPOMEXYTOUHOM aTTECTALIMK U TEKYILIEMY KOHTPOJIIO
3HAHWH, BBIMTOJHEHUE KOHTPOJIBHON pabOThI

Tewma 3.1 PacTBOpHI 4 Pabota c JTUTEPaTypOH, MOATOTOBKA K
IIPOMEXYTOUHOM aTTECTALIMU U TEKYIIEMY KOHTPOJIIO
3HAHUU, BBINOJHEHUE KOHTPOJIBHON paboThI

Tema 3.2  CsoiicTBa 3 Pabora c JUTEPATypOH, MIOATOTOBKA K

pacTBOpOB MIPOMEKYTOUHOM aTTECTALIMU U TEKYLIEMY KOHTPOIIIO
3HAHUH, BBIIIOJIHEHWE KOHTPOJIbHON pabOThI

Tema 3.3 Xumus BOJbI 3 Pabota c JIUTEPATYPOH, MOJrOTOBKA K
IIPOMEXYTOUHOM aTTECTALIUU U TEKYIIEMY KOHTPOJIIO
3HAHUU, BBINIOJIHEHHE KOHTPOJIIbHON pabOoThI

Tema 4.1 Xumus 3 Pabora c JIUTEPaTypou, IIOATOTOBKA K

BSDKYIIUX BEIIECTB MIPOMEKYTOUHOM aTTECTALIMU U TEKYLIEMY KOHTPOIIIO
3HAHUH, BBIIIOJIHEHUE KOHTPOJIbHON pabOThI

Tema 4.2 DneMeHTHI 3 Pabota c JIUTEPATYPOH, MOJrOTOBKA K

OpPraHUYECKON XUMUU IIPOMEXYTOUHOM aTTECTALIMU U TEKYIIEMY KOHTPOJIIO
3HAHUH, BBINOJIHEHUE KOHTPOJIBHON pabOThI

Tema 4.3 Oprannueckue 3 Pabora c JUTEPATypOH, IIOATOTOBKA K

MOJIMMEPHI MaTEPHUAJIbI MIPOMEKYTOUHOM aTTECTAllMU U TEKYLIEMY KOHTPOIIIO
3HAHUH, BBIIIOJIHEHUE KOHTPOJIbHON pabOThI

Tema 5.1 5 Pa6ota c JIUTEpaTypou, MOJITOTOBKA K

DNEKTPOXUMHUECKHE IIPOMEXYTOUHOM aTTECTALlMU U TEKYIIEMY KOHTPOJIIO

MIPOLIECCHI 3HAHUU, BBITNIOJIHEHHE KOHTPOJIBHON pabOoThI

Tema 5.2. Kopposus u 2,6 Pabota c JTUTEPaTypOid, MOATOTOBKA K

3alMTa  METAuIOB U IIPOMEXYTOUHOM aTTECTALlMU U TEKYIIEMY KOHTPOJIIO

CILUIaBOB 3HAHUU, BBITNIOJIHEHHE KOHTPOJIBHON pabOThI

NTOI'O 59,6

5.2. Ilepeyenb yueOHO-METOAMYECKOT0 O0ecIiedeHUs IJIs1 CAMOCTOSITeIbHOM
PadoTHI CTYIEHTOB € YKA3aHHE MeCTA UX HAXOMKIECHUS:
- yueOHast nuTeparypa — oubmmoreka gumana u IbC;
- METOJMYECKUE PEKOMEH/IAINH 110 BBITIOJHEHUIO KOHTPOJIBHOM PabOTHI;
- METOMYECKHE PEKOMEH/IAIMH 10 CAMOCTOSITEIIbHON paboTe — calT huinaa.

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTecTAlluN
00y4aIIMXCs M0 JUCHHUILIMHE (MOTYJII0)

By OLICHOYHBIX CPENCTB ‘ Koanuectso
Texkymmii KOHTPOJIb
KontposnbHast pabota 1
KypcoBas paboTa (KypcoBoil IpOEKT) -
IIpoMe:KyTOYHBIH KOHTPOIb
3auer 1
@doH/T OLICHOYHBIX CPEJICTB MPEICTABJICH B MIPHUJIOKEHUHU K pabodel mporpaMme.
7. IlepeyeHb OCHOBHO# M IONOJHHUTEILHON JUTEPATYPHI
7.1. OcHOBHas JqUTEpaTypa
ABTOpBI, 3ariaBue W3naTenscTBO, IO Komnu-Bo
COCTaBUTENH
JI1.1 | I'muuka H.JL O6mas xumus B 2 T. | MockBsa : U3natenbctBo FOpaiiT, | DnekTpoHHbIH
Towm 1 : yuebnuk ans | 2022. - 353 c. - Pexxum gocryma: | pecypc
BY30B https://urait.ru/bcode/490493
JI1.2 | I'munka H.JL. O6mas xumus B 2 1. | Mocksa : UznatensctBo KOpaiit, | DnekTpoHHBIH
Towm 2 : yueOnuk ms | 2022. - 379 ¢. - Pexxum gocryma: | pecypc
BY30B https://urait.ru/bcode/490494
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7.2. lonoJHHUTeIbHAS JUTEPaTypa

JI2.1 | ApremoBa 3.K., | OcHoBbl 00mmieir u | MockBa: KnoPyc, 2020. - 248 c. | DneKTpoHHBbIHA
Hmutpues E.B. | Guoopranndeckoit - Pexxum nocrymna: pecypc
XuMUM :  ydeOHoe | https://www.book.ru/book/9339
rnocooue 61
JI2.2 | MaptbiHOBa Xumus: yuyeOnuk u | Mocksa : M3natensctBo KOpaiit, | DneKTpoHHBIH
T.B. MPaKTUKYM st | 2020. - 368 c. - Pexxum noctyma: | pecype
BY30B https://uraitru/book/himiya-
450500

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTEpHET», HEOOXOIUMBIX JJI5l OCBOCHHUSI JUCHUTIINHBI
1. OpurmaneHbIil caliT punmrana
2. DNeKTpoHHasi OMOIMOTEYHAs cUCTEMa
3. TlouckoBas cucrema «SHAeKc» A JOCTyma K  TEMAaTHYECKUM
HH()OPMAITMOHHBIM PECYPCaM.

9. MeToanuyeckue yKa3aHusi /151 00y4arOIMUXCs M0 0CBOEHHUIO JUCIHIIMHBI

B nporiecce 0CBOECHMS JUCHUILIUHBI CTYICHTBI IOJKHBI IOCETUTH JIEKIIMOHHBIE U
MPaKTUYECKUE  3aHATHS, [MPOBOJUTH CaMOCTOATEIbHYIO  palOTy, BBINOJIHUTH
KOHTPOJIbHYIO paboTy, C/IaTh 3a4erT.

JleKIMOHHBIE  3aHSATUS COCTABJISIIOT OCHOBY TEOPETHYECKOTO OOY4YEHHS,
BKJIIOYAIOT B Ce0S CHUCTEMaTU3UPOBAHHBICE OCHOBBI 3HAHUM 1O JUCHUILIUHE,
KOHIICHTPUPYIOT BHUMAaHHE OOy4YarOlUIMXCAd Ha HaumOoJiee CIOXKHBIX U Y3JO0BBIX
BOIpocax XMMHUM. B xoze nekiuil npenojaBaTeilb U3JaracT U pa3bsSCHSIECT OCHOBHBIE,
HauOoJee CJIOKHBIE TOHSTHUSA TEMbl, a TAKXKE CBSI3aHHBIE C HEW TEOPETUYECKHUE U
MPaKTUYECKUE MPOOJIEMBI, JAaeT PEKOMEHJAIlMU Ha BBIMOJHEHUE CaAMOCTOSATEIbHON
padoTHI.

B xoze nekuuii CTyA€HTaM pEKOMEHYETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepHaa;

- oOpamaTh BHUMaHUE HAa KAaTETOPUU, TIOJIOKEHHUS U 3aKOHBI, PACKPBIBAIOIINE
COJIEp’KaHME TE€X WJIM HHBIX SIBIICHUM U MPOLIECCOB, HAYYHBIE BHIBOJIBI U MTPAKTUUECKUE
PEKOMEHJAIMH 110 UX TPUMEHEHHUIO;

- 3a/JaBaTh NPENOJABATEII0 YTOUYHSIOUIME BONPOCHl C LEIbIO YSCHEHUS
TEOPETUYECKUX TTOJIOKCHUN.

JIs ycrenmHoro oBjafeHusi KypcomM HeoOX0AMMO MOCeNaTh BCE JIEKIUMH, TaK Kak
TEMAaTUYECKHUI MaTeprall B3aMMOCBSI3aH MEXKY COOOM.

[IpakTHyeckue 3aHATUA - STO aKTHUBHas gopma ydeOHOro mporiecca. SBIstoTCs
JOTIOJTHEHUEM JIEKIIMOHHBIX KYPCOB U CaMOCTOSATEIBbHOM paboThl oOydaroumuxcs, a
TaKXe€ CpEJCTBOM TMPOBEPKH YCBOEHUS WMM 3HAHUM, J1aBa€MbIX Ha JIGKIIMU U B
MpoIecce U3yUYCeHUs PEKOMEHIyeMon JuTepatypsl. [IpakTudyeckue 3aHsITHSI BKIIOUYAIOT
B ce0s pellieHue 3a1ay.

JlabopaTopHbie pabOTHI - y4eOHOE 3aHATHE, B pAMKaX KOTOPOTO OCYIIECTBIISICTCS
TOT WIM WHOW HAy4YHBIM SKCIEPUMEHT, HANpPaBJICHHbIA Ha IMOJYyYEHHUE PEe3yJIbTAaTOB,
MMEIOIINX 3HAYCHUE C TOYKHU 3PEHUS YCIICNTHOTO OCBOCHUS CTyACHTaAMHU Y4eOHOU
MIPOTPaAMMBL.

[To pe3ynbpTaTam mpoBeIEHHON J1aOOpaTOPHON PabOTHI CTYIEHTOM BBITIOIHSIETCS
OTUeT, TN NPHUBOJATCS BCE HEOOXOAUMBIC BBIUYMCICHUS, 3aIOJHSIECTCS TalauIa
pe3yJIbTAaTOB WJIM JIa€TCs OINMCAHHUE OIbITa C O00S3aTEIbHOM 3alMUChi0 XUMHYECKHUX
ypaBHEHUH U BBIBOJAOB. Ka)Ayl0 BBINOJHEHHYIO JIa0OpATOpPHYIO pabOTy CTYAEHT
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00s13aH 3alUTUTh; HA 3aIUTE CTYACHT JOJKEH MOKa3aTh 3HAHWE TEOPUU U METOJIOB
M3MEPEHHUsI, WCTIONB3YeMBbIX B JaHHOW pabore; ymeTh (OpMyIUpOBATh U MOHUMATh
BCTpEYaronIyecss B JaHHOM paboTe 3aKOHOMEPHOCTH; 3HATh OMPENEICHUS BCEX
BCTPEYAIONINXCS B pab0OTe XMMUYECKUX MOHATUN M BEJIMYUH, YMETh aHAJIU3UPOBATh U
OOBSACHSTH MOJYYEHHBIE PE3yJIbTaThl U POPMYIUPOBATH BHIBOBI.

BakHOl YacThlO CaMOCTOATENIBHOM pabOThl SBISETCA UYTCHHE Y4YeOHOU U
Hay4yHOU JuTepaTypbl. B paMmkax caMOCTOSITENbHOW paOOThl CTYIEHT JOJIKEH
pPaccMOTPETh TEOPETUYECKUI MaTepural, KOTOPbIA HE BBIHOCUTCS Ha JIEKIIMOHHBIN KypC.

YacTbio caMOCTOSITENIbHON PAaOOTHI SIBISIETCS BHIIOJIHEHUE KOHTPOIBHOU pabOTHI.
IIpexxne 4YeMm BBINOIHATH 3aJaHUSI KOHTPOJIBHOW pabOThl, HEOOXOAUMO H3YUYUTh
TEOPETUUYECKUN MaTepUA, O3HAKOMHUTBCS C METOJAMYECKUMH YKA3aHUSAMHU MO
BBITIOJTHCHUIO KOHTPOJLHON paboThl. KoHTponbHas paboTa BKIIIOYAET TEOPETUICCKYIO
U TPaKTHUYECKYI0 4acThb. B paMkax NpakTUYECKOM YacTh CTyJEHTaM HEOOXOJHMO
PELINTH 33/1a4M, CTPYIIIIUPOBAHHBIE IO pa3/ieiiaM.

BeinmonHeHne u 3ammTa  KOHTPOJBHOW pabOThl SIBISIOTCA HEMPEMEHHBIM
yCIIOBUEM JUIsl IOMycKa K 3a4eTy. Bo BpeMsi BBIIIOJHEHHS] KOHTPOJIbHBIX Pa0OT MOKHO
MOJIYYUTh IPYNIIOBbIE WJIM UHAWBUAYAIbHbIE KOHCYJIbTALIMU Y TIPEIOJaBaTelIs.

[ToaroToBka K 3a4eTy MPeArnoJiaracT:

- U3YYECHUE PEKOMEHIYEMOW JINTEPATYPHI;

- U3YYEHHUE KOHCIIEKTOB JICKLU;

- BBITIOJTHEHUE KOHTPOJIBHOU PabOTHI.

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOTMii, IPOrPAMMHOI0 o0ecrevYeHus u
HHE(OPMANMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
NPHU OCYLIEeCTBJIEHNH 00pPa30BaTeIbHOIO Npolecca Mo AUCHUILINHE
[IporpaMmmuoe oOecriedeHue s MPOBENEHUS  JIEKUWH, JIEMOHCTpAIUU
npeseHTanmii: Microsoft Office 2010 u BeimIe.

IIpodeccunonanbubie 6a3bl JAHHBIX,
HCI0JIb3yeMble /ISl H3yUeHusl JUCHUUIINHBI (CBOOOTHBIN J0CTYIN)
1. Undopmanuonnas cuctema «EamHoe okHO gocTtyna K HHGOPMAIIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOTUMOM 115
oCyIIeCTBJIEHHS] 00Pa30BaTEIbLHOI0 MPOLECCA MO ANUCIUIIINHE

11.1. TpedoBanus kK ayauTopusiM (MOMellleHUAM, KaOMHeTaM) JIisl POBeAeH sl
3aHATHH € YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAILEHUSI

VYyeOHast ayauTopusi AJid NPOBENCHHSI Y4EOHBIX 3aHSATHH, MPEAYyCMOTPEHHBIX
nporpamMmoil crnenuanuTeTa (IpoBeleHUE 3aHATUI CEMUHAPCKOTO THUIIA, TPYNIOBBIX U
MHJUBUTYAJIbHBIX KOHCYJIBTALMMI, TEKYIIETO KOHTPOJIA U TPOMEKYTOUHON aTTeCTalllu)
- ayautopust Ne 401. Cnenumanu3upoBaHHasi MeO€Nb: CTOJIBI ydyeHUYeckue - 32 miT.,
CTyJbsd YyuyeHudyeckue - 64 mT., Aocka HacTeHHas (MenoBast) - 1 mT., CTOJN
npenogasatens - 1 mwr., ctyn npenonaasarens - 1 mwt. Texauueckue cpencTsa 00y4eHUs:
MEPEHOCHON JKpaH, MEPEHOCHOW MPOEKTOp, HOYTOYK. Y4eOHO-HarIsaHbIe MOCOOus,
o0ecnieunBalOIIie TEMaTHUYECKUE  WJUIIOCTpAllMM, COOTBETCTBYyIOIIME paboueit
nporpaMMe AUCHUILIINHBI - KOMIUIEKT Mpe3eHTalui (XpaHuTcs Ha Kadenpe).
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11.2. Ilepeyennb 1a00paTOPHOTO 000PYI0BAHMS

VYuebHas ayauTopus ISl TPOBEACHUS YYEOHBIX 3aHSATHN, MPETyCMOTPEHHBIX
IpOrpaMmoii crienranurera (MpoBeAeHUe 3aHATUI ceMUHapcKkoro tumna) - Jlaboparopus
«Xumusty, aynuropus Ne 301. Crnennanu3upoBaHHast MeOelb: CTOJIBI ydeHHuYeckue - 15
IT., CTYJIbsl yueHU4Yeckue - 31 mrT., Jocka HacTeHHas - 1 IT., cTON mpenoaaBaTess - 1
mr., cTya mnpenoaasatens - 1 wmT. JlaGopatopHoe obGopynoBanue: PH - wmerp
KapMaHHbBIN - 2 wT., annapaT AAH - 1 wr., Becel ananutuueckue AJIB - 200M - 2 mir.,
BEChl TEXHMUYECKHE C pa3HOBecamu - 4 mT., Hacoc lunna - 1 mr., npubdop ®IK - 5611 -
| wIT., TepMOMETp AEMOHCTpPAMOHHBIN - 1 mmiT., Tepmomerp TJI — 6 - 1 mwiT., cTynka ¢
MECTUKOM - 2 TIIT., CTOJI - BUTPUHA 00pa3IoB - § MIT., MOACIb pereTKy rpaduTa - 1 mrT.,
AJEKTPOHHBIE BEChl - | IIT., XMMUYECKas NOCYyJla W PEAKTUBBI JJISI MPOBEICHUS
1abopaTOpHBIX padboT, MPUOOP AJIs ANEKTpoau3a (6 mT.). YueOHO-HATIIAIHbIE TTOCOOUS -
KOMIUICKT IJIAKaTOB.
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IIpuioxkenue k padoyeil nporpamme

®OHJ]
OIIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

XUMHUA
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1. IlepeyeHb KOMIIETEHUIMI € YKa3aHMEM 3TaNoB UX (popMUPOBaAHUA
B IpoLecce 0CBOCHHUS Y4eOHOM TN CUUIIHHBI

1.1. Ilepeyenb KOMIIETEHIIM A
OIIK-1 CnocobeH pemiatb HMHXKEHEPHBIC

3aayu B NpodecCHOHATBHOM

ACATCIBHOCTH C HCIIOJIB30BAHUCM MCTOJOB CCTCCTBCHHBIX HAYK, MAaTCMATHUYCCKOI'O

dHaJIn3a U MOACINPOBAHUA.

Nupuxkarop OIIK-1.2. [IpuMeHsieT OCHOBHBIE MOHSATHS M 3aKOHBI €CTECTBEHHBIX
HaYK JJI peUIeHHs IPeIMETHO-TIPOMUIIbHBIX 3a/1a4.

HNuaukatop

SIBJICHUIM;
pEe3yJIbTATHI.

1.2.

OIIK-1.3.

[Ipumenser
TEOPETHYECKOTO M AKCIIEPUMEHTAJIBbHOTO HCCIEAOBaHUS OOBEKTOB,
IPOBOJUT IKCIEPUMEHTHI

CCTCCTBCHHOHAYYHBIC MECTOAbI

IIPOIIECCOB,

[0 3aJaHHOM METOAMKE W AHAIM3UPYET

JTtansbl GopMUPOBAHUS KOMIIETEH Mt

B Ipouecce 0CBOCHUs Y4eOHOM JUCHUIJINHBI

HaumenoBanue 3rana

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmupyembix
HA dTale KOMIEeTeHI M,

IPAKTUYCCKUC 3aHATHA

HHIUKATOPOB
Oran 1. ®opmupoBanue | Jlekuu, caMmocToATenbHas paboTa OIIK-1 (OIIK-1.2,
TEOpETUUECKON Oa3bl 3HAHUN CTYZICHTOB C TEOpETHYECKOW 0a30i, OIIK-1.3)

Oran 2. ®opmuposanue | [Ipakruueckue 3aHSTUS u OIIK-1 (OIIK-1.2,
YMEHHH BBHITIOJTHEHUE JTA0OPATOPHBIX paboT OIIK-1.3)
Oran 3. dopmupoBanue | BeinmogHeHre KOHTPOIBHON PabOTHI OIIK-1 (OIlK-1.2,
HAaBBIKOB IIPaKTUYECKOIO OIIK-1.3)
UCIIONIb30BAaHUSl  3HAHUH U

yMEHUHI

Oran 4. [IpoBepka yCBOEHHOTO
MaTepuaia

3aiuTa KOHTPOJIBHOM paboThl, 3a4eT

OIIK-1 (OIK-1.2,
OITK-1.3)

2. Onucanne nokasaresje U KpUTepueB OLCHUBAHUS KOMIIETCHIMIA HA
Pa3JIMYHbIX 3Tanax ux ¢popMupoBaHus, ONMCAHNE IIKAJ OLIEHUBAHUS

2.1. lloka3aTeJin M KPUTEPHH OLIEHNBAHUS KOMIIETEHIIM I
HA Pa3JIMYHBbIX 3Tanax ux popMupoBaHus

Oran Kon [Tokazarenu Kpurepun Crioco6s1
dopMHpOBaHUs | KOMIIETEHIIHH, OLICHUBAaHMS OLICHKHU
KOMIETEHIINH MHMKATOpa KOMITIETEHITNH

Oran l. OIIK-1 - MOCEIICHUE| - HaJIM4YMe KOHCIIEKTa | y4yacTue B
dopMupoBaHue (OITK-1.2, JEKIMOHHBIX M| JEKIHM O BCEM TeMaM, | JUCKYCCUU
TEOPETUYECKON OIIK-1.3) MIPaKTUYECKHUX BBIHECEHHBIM Ha
0a3bl 3HAHUH 3aHATHM; JICKITHOHHOE

- BeJIeHUE| 00CyXIeHHe

KOHCIIEKTa

JCKLIAN
Oran 2. OIIK-1 - BBIIIOJIHEHUE | - 3a7laHud | - HamucaHue
dopmupoBaHue (OIIK-1.2, | nabopaTopHBIX nabopaTopHbIX  paboT | oT4eTa o
yMeHUH (pelieHne OIIK-1.3) pabort BBITIOJIHEHBI B TIOJTHOM | JJaOOPaTOPHBIM
3a/1a4u 1o o0Beme pabotam
obpasity)
Oran 3. OIIK-1 - HaJIM4YMe | - KOHTpPOJIbHAs paboTa | KOHTPOJIbHAS
dopmupoBaHue (OIIK-1.2, | npaBWiIbHO UMEET MOJIOKHUTEIbHYIO | paboTa
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HaBBIKOB OIIK-1.3) BBINIOJIHEHHOMN PELEH3UI0 U JONyIlIeHa
MPAKTUYECKOTO KOHTPOJIbHOU K 3aIuTe
HCII0JIb30BAHHUS paboThI
3HAHUU U YMEHUH
Oran 4. [IpoBepka OIIK-1 - yCIelIHasl | - OTBEThl HAa  BCE | YCTHBIA OTBET
YCBOEHHOT'O (OIIK-1.2, 3aIuTa BOIIPOCHI 1o
Marepuaia OIIK-1.3) KOHTPOJIbHON KOHTPOJIbHOH paboTe;
paboTsr; - OTBETHl HAa BOIPOCHI
- 3a4eT 3ayeTa u Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI

2.2. Kpurtepum ouleHUBAHHS KOMIIETEHIHi 0 YPOBHIO UX C()OPMHPOBAHHOCTH

Kon YpoBHU chOpMUPOBAHHOCTH KOMIETECHIHIH
KOMIIETEHIINH, 0a30BbIN CpeIHMI BBICOKHMH
UHMKATOpa

OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHBIC 3aKOHBI U |- OCHOBHBIC 3aKOHbl M | - OCHOBHBIC 3aKOHBI U

3aKOHOMEPHOCTU XUMUH,
- CTPOCHHE BEIIECTBA Ha
COBPEMEHHOM YPOBHE,
pacueThl  KOHIIEHTPAIUH
pacTBOpPOB, MPOU3BEIACHUS
PacTBOPUMOCTH;

- MEXaHU3Mbl U YCIIOBUS
NPOTEKAHHUS XHUMHYCCKHX
peaKiuii, TpPeIBUACTh HX
pe3yJbTaThl

Ymern:

- MPOBOAWTH PACUYCTHI IO
OCHOBHBIM 3aKOHaM
XUMHHA UL PEHICHHUs
npodeccuoHaNbHBIX
3ajay;

- co0ro1aTh MepBl
NPEOCTOPONKHOCTH — TIPU
paboTe C€ XUMHYECKHUMH
peakTHBaMu

Baanerb:

- HaBbIKAMH TPOBEICHHMS
XUMHYECKHX U3MEPEHUH U
pac4€Tos;

- HaBBIKAMH  PCIICHHS
XUMHAYECKHX 3a/1a4,

- HaBBIKAMH  aHaIM3a
XUMHAYECKHX
IKCIICPUMEHTOB

3aKOHOMCPHOCTH XUMHU,
- CTpOCHHUC BCIICCTBA Ha

COBPEMEHHOM  ypOBHE,
pacueTbl  KOHLIEHTpalUU
pacTBOpPOB,

IIPOU3BEICHUS
pPacTBOPUMOCTHY;

- MEXaHMU3Mbl U YCJIOBHS
MPOTEKAHUS XUMHYECKHX
peakumii, NpeaBUuIeTh UX
pe3yNbTaThl, OMPEICNAThH
BO3MOXXHOCTb  YIIPABJISATh
XUMHUYECKUM TPOIIECCOM
Ha OCHOBaHUU
DHEPreTUYECKUX OLEHOK
Ymers:

- MPOBOJIUTH PACUYETHI MO
OCHOBHBIM 3aKOHAM
XUMUU [ peleHus
PO eCCHOHATBHBIX
3a/1ay;

- co0noaarb  Mephl
IIPEIOCTOPOKHOCTU  NIpU
paboTe ¢ XUMHUYECKUMH
peaKkTUBaMu;

- TNpUMEHATh  (U3HKO-
XUMHUYECKHE METOJbI ISt
peIIeHus 3a/1a4 B 00J1acTH
B3aUMOCBSI3aHHBIX
SIBJICHUI

Baanern:

- HaBBIKAMHU TIPOBEICHHS
XUMUYECKUX HM3MEpPEHUi
A pacu€ToB; - HABBIKAMH

pelieHus XUMHYECKUX
3a/1a4;

- HaBBIKAMU  aHaJIM3a
XUMHNYCCKUX

3aKOHOMCPHOCTH XUMHHU,
- CTpOCHHUC BCIICCTBA Ha

COBPEMEHHOM  YpOBHE,
pacueTbl  KOHLEHTpaLuu
pacTBOpPOB,

IIPOU3BENCHUS
pPacTBOPUMOCTH;

- MEXaHHU3Mbl U YCIIOBHS
IIPOTEKAaHUs XUMHUYECKHUX
peakuuii, NpeaBuiIeTh UX
pE3yJIbTaThl, ONPEHCIAThH
BO3MOKHOCTb  YIIPaBJISATh
XMMHUYECKUM IIPOLIECCOM
Ha OCHOBAaHUH
JHEPIreTUYECKUX OLEHOK,
IIPOBOJIUTH peakuun
ObicTpee U B HYKHOM

HaMpaBJICHUH W TpHU
YCIIOBUSAX HaunOonee
PUEMIICMBIX TSt
TPOM3BOICTBEHHBIX
MacIITadoB

Ymers:

- MPOBOJHUTH PACYETHI MO
OCHOBHBIM 3aKOHaM
XUMUU I PELICHUS
npodeccnoHaIbHbBIX
3ajay;

- cobmojatb  Mephl

MPEIOCTOPONKHOCTH  TIPH
paboTe ¢ XUMHUYECKUMU
pEeaKTHBaMHU;

- TpuUMEHATh  (U3HKO-
XUMHYECKHE METOIBI IS
pelieHus 3a1a4 B 0071acTH
B3aMMOCBSI3aHHBIX
SIBIICHU I

Baaners:
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AKCIIEPUMEHTOB

- HaBBIKAMHU MPOBEJCHUS
XUMHYECKUX H3MEPEHHI
U pacu€roB;

- HaBBIKAMHU  PEILICHUS
XUMHUYECKUX 3aj1ay;

- HaBbIKAaMU  aHaJIM3a
XUMHUYECKUX
JKCIIEPUMEHTOB

OIK-1
(OTIK-1.3)

3HaTh:

- eCTeCTBEHHOHAy4YHbIE
METO/JIbI TEOPETUYECKOTO U
JKCIIEPUMEHTAIBHOTO
HccliefoBaHus OOBEKTOB,
IIPOLIECCOB, SIBJICHUIA

- Mepbl
PEIOCTOPOKHOCTU  TIpU
paboTe C XUMHUYECKUMH
peaKTUBaMu

YmMmernb:

- TPOBOJAUTH PACUETHI IO
OCHOBHBIM 3aKOHAM
XUMUM IS pelICHUS
poeCCHOHAIBHBIX
3ajady;

- co0Iro1aTh MepBI
MPEIOCTOPOKHOCTU  TIpU
pabote ¢ XUMHYECKUMU
peaKTUBaMu

Baaners:

- HaBBIKAMU TIPOBEACHHS
IKCIIEPUMEHTOB 1o
3aJJaHHOM METOJUKE U
aHaJM3a pe3yIbTaToB,;

- HaBBIKAMH  pELICHUS
XUMHUYECKHX 3a71a9;

- HaBBIKAMH  aHalM3a
XUMHUYECKHIX
HKCIIEPHUMEHTOB

3HaTh:

- eCTeCTBCHHOHAy4YHBIE
METOJIBI TEOPETUYECKOTO
U IKCIEPHUMEHTAIBLHOTO
HcclieIoBaHus OOBEKTOB,
MIPOIIECCOB, SIBJICHUI;

- METOIbI pacdera
KOHIICHTPAILUH
pacTBOpOB,
MIPOU3BEICHUS;

- MeEpBI

MPEIOCTOPOKHOCTU  TIPU
paboTe ¢ XUMHUYECKUMH
peaKkTuBaMu

YmMmernb:

- IPOBOJAUTH PACYETHI MO
OCHOBHBIM 3aKOHAM
XUMHH [ peLIeHUs
PO eCCHOHAIBHBIX
3ajady;

- co0noaarb  Mepbl
MPEIOCTOPOKHOCTU  TIPU
paboTe ¢ XUMHUYECKUMH
pEaKTUBaAMU;
- NPUMEHSATH
XUMHUYECKHE
Baaners:

- HaBBIKAMHU TPOBEICHUS
IKCIIEPUMEHTOB o
3aJ]aHHOM METOANKE U
aHalm3a pe3yiIbTaToB,

- HaBbIKAMHU  peIICHUS
XUMHUYECKHX 33]1a9;

-  HaBBIKAMH  aHaiM3a
XUMHUYECKHX
HKCIIEPUMEHTOB

¢duzuKo-
METO/IbI

3HaTh:

- ©CTECTBCHHOHAy4YHBIE
METOJIBI TEOPETUIECKOTO
U DIKCIICPUMEHTAIBHOTO
HCCIIeIoBaHUus OOBEKTOB,
MIPOIIECCOB, SIBJICHUM;

- METO/TBI pacuera
KOHIEHTpaLUu
pacTBOpOB,

MIPOU3BEICHUS
PacTBOPUMOCTH;

- Mepbl

MIPEAOCTOPOKHOCTH  TIPHU
paboTe ¢ XUMHUYCCKUMH
peakTuBamu

YMmeTh:

- IPOBOJUTH PACUETHI IIO
OCHOBHBIM 3aKOHaM
XUMHUHU JJIA pGHIGHI/IFI
PO eCCHOHATBHBIX
3aJ]a4;

- co0mroaaTh MEpBI
MPEAOCTOPOKHOCTH  TIPHU
paboTe ¢ XUMHUYCCKUMH
pEaKkTUBAMU;

- TNpPUMEHATh  (PU3UKO-
XUMHUYECCKHUE MCETOAbI HJIA
pelieHus 3a1ad B o0nacTu

B3aHMMOCBSI3aHHBIX
SIBIICHUMN

Baagern:

- HaBBIKAMM MPOBEJCHUSA
AKCIIEPUMEHTOB o

3aJJaHHON METOJIHKE H
aHajii3a pe3yJIbTaTOB,

- HaBbIKaMU  PCIICHUA
XUMHUYCCKHUX 3aJ1a4,

- HaBBIKaAMH aHajln3a
XUMHYCCKHUX
9KCIICPUMCHTOB

2.3. kanbl oueHnBaHusA (POPMUPOBAHUS MHAUKATOPA T0CTHKECHUS
KOMIIeTeH U

a) llIxkaja oueHNBaHUSI KOHTPOJIbHBIX padoT

IIIxana oneHUBaHUA

Kputepun orieHuBaHus

3auteHo

WuaukaTopbl TOCTHKEHMM KOMIETEHIMH C(OpMHUPOBaHbl Ha YpPOBHE HE
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HUKe 0azoBoro. JlaHel OTBETHI Ha BCE TEOPETHYECKHE BOIPOCH. Bce
pacueTsl BHITIOJHEHBI BEPHO U UMEIOT HEOOXOAMMBIE MOSICHEHUS

He 3auteno NHnukaTopbl TOCTHXKEHU KOMITETCHIIMK C(hOpMUPOBaHBI HA YPOBHE HIIKE
0azoBoro. B pacderax pgomymieHsl OIMMOKH, HEOOXOAUMEBIC TOSCHEHUS

OTCYTCTBYIOT, UMCIOTCS OIIHOKHU B TCOPCTUUCCKHUX BOIIPOCAX.

0) llIxkajia oueHnBaHUs 3a4eTa

IIIxana oueHUBaHUsA Kpurepuu onjeHuBanus

3auTeHo WNHaukatopel AOCTHXKEHMH KOMIIETEHLMH c(OpMUpOBaHB HAa YpPOBHE HE
HIDKe 0a30BOT0 U CTY/ICHT OTBEYAET HA JIOTIOJIHHUTEIbHBIE BOPOCHI.
CryneHr:

- IPOYHO YCBOWJI NIPEAYCMOTPEHHOM POrpaMMO MaTepHall,

- IPaBUJIBHO, apTYMEHTUPOBAHO OTBETHJI HA BCE BOIPOCHI.

- TOKa3ajl TIyOOKHE CHCTEeMAaTU3WPOBAaHHBIC 3HAHUS, BIAZCET IMpPHEMaMHU
PacCyXIECHHs U COIOCTAaBIISIET MaTepHal U3 Pa3HbIX MCTOYHHUKOB: TEOPHIO
CBA3BIBACT C IIPAKTUKOW, JAPYTMMHM TEMaMH JAaHHOIO Kypca, IpYrux
U3Y4aeMBIX IIPEIMETOB

- 0€3 OIIMOOK BBITOJHHUII IIPAKTUYCCKOC 3aJaHKC.

He 3aureno NuaukaTopsl JOCTHKEHUN KOMIETEHIUH chOpMHUpPOBAHBI Ha yPOBHE HUXKE
0a30BOT0 U CTY/ICHT 3aTPYJHIECTCS OTBETUTH HA JIOTIOJHUTEIILHBIE BOIIPOCHI.

BricTaBnsiercss CTyAeHTY, KoOTopblii He crpaBuics ¢ 50% BompocoB u
3aJlaHuil Omiiera, B OTBETAaX Ha JIPYrHe BOMPOCHI JIOMYCTUIJI CYLIECTBEHHBIE
ommOku. He MoXeT OTBETUTh Ha  JIONOJHUTENbHBIE  BOMIPOCHI,

MPCAJIOKCHHBIC ITPEIIOAaBaATCIICM.

3. TunoBble KOHTPOJIbLHBIE 32JAHUS U MHbIE MaTEePHAJIbI, HEOOXOAUMBbIe ISt
OLICHKHU 3HAHM i, YMEHUI1, HABBIKOB, XapaKTePHU3YOIIUX ITAaMbl (popMUpPOBaAHUA

KOMIIeTeHITHH
Oranbl GopMUpPOBaHUS
KOMIIETEHIIUHU

Tumnosele 3amanus
(OLIECHOYHBIE CPECTBA)

Kon
KOMIIETEHIIUH,
WHIUKATOpA
OIIK-1
(OIIK-1.2,
OIIK-1.3)

Oran I. dopMupoBaHUE
TEOpPETHUECKOM 0a3bl 3HAHUI

- JMCKYCCHs: BOIPOCHI s OOCYXIEHHUS
(MeToauueckue peKoMeHAaluu JUISt
IIPOBEJCHMS PAKTUYECKUX 3aHATHI)

Oran 2. dopMupoBaHHe yMEHHH | - HamuMcaHMe OT4YeTa MO0 JabopaTOPHBIM

(pemenue 3aauu o o0pasiry)

pabotam

Oran 3. ®opMHUpOBaHNE HABBIKOB
MPAKTUYECKOTO  MCIIOJIb30BaHUS
3HAHUU U YMEHUMU

- KOHTpOJIbHasi pa0oTa: mepeueHb BOIPOCOB
no BapUaHTaM (MeTomuyeckue
PEKOMEH1aIiN )

Oran 4. IlpoBepka YCBOEHHOIO

- BOIIPOCHI K 3a4eTy (mpuiioxenue 1)

MaTcpurajia

4, MeToanuyeckue MaTepHuaJbl, onpeae/asomme Npoueaypbl OeHMBAHUS
3HAHUM, YMECHUI U HABBIKOB

3aver

[IpoBomuTCs B 3aaHHBIA CPOK, corjacHO rpaduKy ydeOHOro mpoiiecca. 3ader
npoxoaut B (opme cobecemoBaHus 1O OwiieraM, B KOTOpPBIE BKJIIOYAIOTCS
TEOpEeTHUeCKre BOMpPOCHl. [lpu BBICTABIEHWHM OIEHOK YYHUTHIBACTCS YPOBEHB
MPUOOPETEHHBIX KOMIIETEHITMN CTyAeHTa. AyIUTOPHOE BPEMs, OTBEJCHHOE CTYICHTY,
Ha noAroToBky — 30 MuH.
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KontpoabHasi pabora

OTO BHEAYAUTOPHBIN BHUJI CAMOCTOSTENBHOU pabOThl cTyAeHTOB. KOHTposbHas
paboTta BKIIOYaeT B ceOsl 3a7aud, OXBATHIBAIOUIMX H3ydaeMble pa3iesibl XUMUUU.
Pabota BbINIOJIHSAETCS 110 BapMaHTaM, COTJIaCHO nocieaHei nudpe mudpa u craercs Ha
IIPOBEPKY.

[Tocne mnpoBepkM KOHTpOIbHAass paboTa BO3BpaIlaeTCs CTyIEHTaM Ui
IOATOTOBKU €€ 3aIluTe.

3amuTa KOHTPOJIBHOM paboThl MPOBOAMTCA HA 3K3aMEHAI[MOHHOM ceccuu H
ABJISIETCSI OCHOBAHMEM JUIS JIOIyCKa CTYJEHTa K 3K3aMmeHy. [Ipy 3ammre KOHTPOIBHOU
paboOThl CTYJAEHTHl JOJDKHBI OTBETUTh HAa TEOPETUYECKHE BOIPOCHI IO TEeMAaTHUKe
KOHTPOJIbHOM paOOTBHI.

TemaTuKka KOHTPOJIBHBIX PadoT

Xumuyeckass TEpMOJAMHAMHUKA

DHepreTuka XMMUYECKUX MPOLECCOB

XrMHUYecKask KHHETHKA

XUMHUYECKOE paBHOBECHUE

PactBopsl, ruaponns coseil. JKeCTKOCTb BOABI.
TepmoarHaMuKa IEKTPOXUMUYECKUX IIPOLECCOB
DIIEKTPOIIN3

Koppo3us u 3anmra MeTajioB

N wDE

Juckyccust

[Ipy mpoBeneHWH MAWCKYCCHU CTyAEHTaM sl OOCYKIEHHUS TpeIararoTcs
BONPOCHI [0 TEME, OTBEJACHHOM Ha MpaKTHUYECKOE WM JIabOpaTOpHOE 3aHATHE
(cormacHo paOoueil mnporpamme yuyeOHOW aucuuiuivHbl). [lpu oTBeTe Ha BOMIpoC
CTYACHT JIOJDKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH HCIOIb3YEMBIX (PU3NUECKUX
BEJIMYMH U X CMBIC]L.

JlaGopaTopHuasi padora

[IpoBenenne 1abopaTOPHBIX pabOT MO3BOJSET CTYACHTAM YIIyOUTh U 3aKPETHThH
TEOPETUUECKUE 3HAHUS, PA3BUTHs HABBIKOB CAMOCTOSATEIBHOTO SKCIIEPUMEHTHUPOBAHMUSI.
Bkimtoyaer MOATrOTOBKY HEOOXOMUMBIX i OmbiTa (9KCIIEpUMEHTa) MPHOOPOB,
000pyI0BaHUsI, COCTABJIICHHE CXEMBbI-TJIaHA OTBITA, €r0 MPOBEACHUE U ONHUCAHHUE.
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IIpunoxenue 1
BOITPOCHI K 3AYETY

Bonpocs 15151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

1. OcHOBHBIE 1AM W 3aJaud Kypca XUMHUHU. MecTo XUMUU B Py
€CTECTBEHHOHAYYHBIX JUCUUIUIMH U €€ CBS3b C APYTMMH HayKaMd. 3HAUEHUE XUMUU B
(GbopMHpPOBAaHUM HAYYHOTO MHUPOBO33peHUs. CTPYKTYpHBIA, TEPMOAMHAMUYECKUN H
KUHETUYECKHUI MOX0/Ibl, UX CYIIHOCTh U OTINYHE.

2. KBaHTOBO-M€XaHMueckass Mozaenb aroma. KBaHTOBbIE umciia. ATOMHBIE
opoutanu. [Ipunuun [aynu. DieKTpoHHBIE (POPMYIIBI JIIEMEHTOB.

3. [IpaBuno ¥ TNOPSAOOK 3aloOJHEHUs aTOMHbIX opourtaned. CrpoeHue
MHOT'O3JIEKTPOHHBIX aTOMOB.

4. [IpyHumn HauMmensliew oHepruu. IlpaBuiio I'ynpma. Pacnpenenenwne
AJIEKTPOHOB 110 YIHEPTETUYECKUM YPOBHAM U MOTYPOBHSIM.

S. NoHn3zannoHHbIN MOTEHLIHAI, CPOJZICTBO K AIEKTPOHY.
DneKTpOoOTPULATENBHOCTh. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA DIIEMEHTOB.

6. Ilepuonnueckass cucrema snemeHToB J[.M. MenneneeBa. EE crpykrypa

(nepuop-rpynmna-noarpynna). Kakue BakHeWIIne XUMHUYECKHUE CBOWCTBA BEIIECTB
MOYHO IIPOTHO3UPOBATH MO NEPHOINUECKON cucTteMe?

7. [lepuomnueckas cucrema snemMeHToB J[.M. MenneneeBa - BaKHEUIIUI
MHCTPYMEHT MOHUMAHMS IPUPObI BemlecTBa. [lepuoanueckuii 3aKoH.

8. OCHOBHBIE THUIIBI U XapAKTEPUCTUKN XUMUYECKOUN CBSI3H.

Q. O6pazoBanue KoBajJeHTHOW CBA3u. (CBOWMCTBA KOBAJCHTHOW CBS3HU.

DHEprus CBs3U.

10. TloastpHOCTH MOJEKYJ, TUTIOJIbHBII MOMEHT.

11. Honnas cBs3b. Crnocod oOpa3zoBaHus HOHHOUN CBs3U. OTiIMYME HMOHHOU
CBSI3U OT KOBAJICHTHOM.

12.  Cunbl MEXMOJIEKYJISIPHOTO B3auMoaecTBus. BogopoaHas cBs3b.

13. AmopdHBIE W KPUCTANIMYECKHE COCTOSHUA BemniecTB. Kpucrasibl.
Kpucramnuueckue peueTku.

14. Kpucrammueckoe U  amMop(HOEe  COCTOSHHME  BellecTBa.  THIIBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCHMOCTH CBOMCTB BEILECTB OT XapakTepa CBA3EH
MEXy YaCTULAMU B KpHCTaJUIax.

15. ATOMHBII M  MOJEKYJISpHBIA ypOBHM CTPOCHHSI  BEIIECTBA; UX
KOJIMYECTBEHHBIE XapAKTEPUCTUKHU.

16. [laliTe cpaBHHUTENBbHYIO XapaKTEPUCTHKY (CTPYKTypa-CBOICTBA) BEIIECTB
Ha pPa3HbIX YPOBHSX MX OpPraHU3ALMH: ATOMHOM-MOJIEKYJISIPHOM-KPUCTAIMYECKOM.
KakuMu KOTu4ecTBEHHBIMHU XapaKTEPUCTUKAMH OHU U3MEPSIFOTCS?

17. Xumuueckas peakuuss Kak cucremMa. EE cocTaBHbIE 3JIEMEHTHI.
CTpyKTypHBIH, TEpPMOAMHAMUYECKUA U KUHETUYECKUW TOAXOAbl I OMHCAHUS
MOBEJEHUS BEUIECTB B PEAKIMH U UX CBOMCTB (OCHOBHBIE IMOHATHUS, KOJINYECTBEHHBIE
XapaKTEPUCTHKH, IPAKTUYECKOE HCIOIb30BAHUE).

18. IlepBblii u BTOpPOW 3aKOHBI TEPMOIAMHAMUKH. TepMOIUHAMUYECKUN
MTOTEHIIHAIL.

19. OOmme  3aKOHOMEPHOCTH  TPOTEKAHUS  peakiuid.  XuUMHUUYECcKas
tepmoanHamuka. Tepmoxumus. TernoBoi 3¢ dexT peakiuu. IuTansnus. 3akoH ['ecca.

20. 3akownsl ['ecca. TepMOXUMUYECKHE PACUETHI.
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21. DOwranbnus ~ oOpa3oBaHUS ~ XUMHYECKMX  coeAauHenuid.  Temsora
XUMHYECKOT0 IIPoLECCa.
22.  DOHrpomnus. Pacuer sHTponUM XMMHUYECKON PEAKIUH.

23. CobOomgnast »Heprusi I'mb6ca (AG) - yHHBepcaJbHBIH KpUTEPHUI
TEOPETUIECKON BO3MOXKHOCTH Tporiecca. E€ pacder B cTaHAapTHBIX M HECTAHAAPTHBIX
YCIOBUSX.

24. Dmueprusa ['m60ca, ee CBsA3b C HAMPaBIEHUEM XUMUYECKON pEeaKIUu.

25. Xumuueckass KUHETHKAa. 3aKOH JAEHUCTBYIOIIMX MacC JJisi TOMOTE€HHOW HU
reTeporeHHon peakuuu. TemmepaTypHbld Kod(hPUIMEHT. DHeprus akTHBALMM U €€
pacuer.

26. CkopocTh XMMHUYECKHMX peakiuil. BiusHue pa3nuuHbix (akTopoB Ha
CKOPOCTh peaklivu (KOHIIEHTPAIMU, TEMIIEPATyPhl, TUIOIIAAd TOBEPXHOCTH H JIp.).

27. Xwummnueckoe paBHoBecue. [lpunmun Jle-lllarense. Bnusnue Ha
XUMHUYECKOE PpABHOBECHE XUMHUYECKHX PEAKIHUI [JaBJICHUS, KOHIECHTPAUU H
temneparypbl. KoncranTta paBHOBecHsl.

28. PactBopbl. Tunbl pactBopoB. ComnbBaTanusi, ruapaTtanus. PacTBopbl
HERJIEKTPOJIMTOB. Temneparypa KUIIEHUS U 3aMep3aHus pacTBOPOB. 3akoH Payis.

29. [Juccommauusi Boabl. Bomoponnsiii mokazatens. MoHHOe mpou3BeneHue
BOJIBI.

30. DOnexrponutnyeckas auccouuanus. CreneHb auccouuanuu. KoHcraHTa
JTUCCOLUAIIIH.

Bomnpocs! aJs1 npoBepku ypoBHs o0yueHHocTH «Y METD»

31. VYkaxwTe THN KPUCTALINYCCKON pPEIIeTKH B TBEpAbIX Kpucramiax: H,0,
SiC, C (anma3), Ti, Na,COs;. Ipeackaxute Ux mMpuMEHEHHE.

32.  DuTpomus U €€ 3aBUCUMOCTh OT TEMIIepPaTyphl, TPAKTUUIECKAsT 3HAYNMOCTh
MTOHATHS.

33. OyHKOMSI  COCTOSHUS  CHUCTEMBI  Kak  OOIee  CBOWMCTBO  BCEX
TepMmoauHamMuueckux Benuuut (AH, S, AG), ux pacyer.

34. OrneHka peakIMOHHONW CIMOCOOHOCTH M YCTOMYHMBOCTH BEIICCTB IO
3HAYCHUSM MX TEPMOJIMHAMUYECKUX (DYHKIIHIA.

35. IlIpaktuueckoe 3HaueHue TepmoauHamuueckux BenmuuH (AH, S, AG) mnsa
perIeHus MpoOJIeM TEXHUKH 0€30MacHOCTH.

36. Ilpunnun Jle-lllatenve. Ero ynuBepcambHOCTB. [Ipumepsl oOpaTUMBIX
MPOIECCOB (PACTBOPUMOCTD, DJIEKTPOXUMHUUECKUE MPOLIECCHI) U YCIOBUS UX CMEIICHHUS.
KoHncranrta paBHoBecusi. E€ ¢puznueckuii cMbici.

37. 3axon Payns. Ero cyTs u mpakTudeckoe 3HaUCHUE.

38. Huccormaruss Boapl. BomopomHsiii mokaszaTtenb. MoHHOE mpom3BeneHue
BOJIbI.

39. Dnektponutuueckas aucconuanusa. CreneHb auccouuanuu. KoncTaHTa
JTMCCOIHALIHH.

40. Juccommarnus Boasl. Bomopoausiii mokazatens PH u ero BiusHUE Ha X0.
npoueccoB. KuCIoTHBIE JOKIH.

41. CocrtaB npupoJHbIX BOJ. JKeCcTKOCTh BOJABI (BPEMEHHAs W IMOCTOSIHHAS).
CrocoObl CHUKEHUS )KECTKOCTH BOJIBI.

42. T'maponus. KoHcTaHTa U cTeeHb THAPOIN3A.

43. BemecTtBo B pactBope. Boma kak cpena M Kak copeareHT. DJIEKTPOIIUTHI.
YcnoBust HEOOPATUMOCTH HOHOOOMEHHBIX PEAKIIUM.
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44.  OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE pEaKUUUA. OKBUBAJIEHTHl. (CTeneHb
OKHUCJIEHUS 3JIEMEHTA B XUMUYECKHX COETUHEHHUSIX.

45. HWmxenepHas xumus. OxapakTepusyilTe Ba)KHEWIIUE TEMbI 3TOro OJ0Ka.
Kaxkue Tembl Hanbosiee mpuMeHUMBI B Baiiel npodeccun?

46. Meramibl. PU3NKO-XUMUYECKHUE CBOWCTBA MeTAJJIOB. MIX 000CHOBaHUeE.

47. Baxuelmme KOHCTPYKUHMOHHBIE  Marepuaibl  (METauibl,  CIUIaBbI,
nonuMepsl). Kak  ynydmuTh CBOWCTBa CIJlaBa MW IUIACTMAcChl  (TBEPIOCT,
AKapPOCTONKOCTh, KOPPO3UOHHYIO YCTOMYUBOCTH ).

48. DOnexrpoxumuyeckue —mpoiecchl.  OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
peakmu Kak uCTOYHHK 3Hepruu. J/]C ranbBaHUYECKOTO JIEMEHTA U IPUPOJA METAJLIA.

49. JlBa Tuma OSJIEKTPOXMMHUYECKHUX TMPOIECCOB — TMEPEXOJ XHUMUYECKOM
SHEPTUM B JCKTPUUECKYIO U HA000poT. BaxkHelias KonnmuecTBEHHAs XapaKTepUCTHKA
nporuecca. E€ ¢puznueckuii CMbICT U IPaKTUYECKOE TPUMEHEHUE.

50. DaeKTpoXHMMHUYECKHE MPOIECChl, MX ocobeHHocTU. PaccMoTpute ux ¢ Tpéx
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KHHETUYECKOM.

51. DnexkTpoxuMUYecKhe Mpouecchl. TepMoIuHAMUKA SIECKTPOXUMUYECKHUX
nporeccoB. OCHOBHBIE YCIOBUS IPOTEKaHUS MIEKTPOXUMUYECKUX IIPOLECCOB.

52. Teopus ranpBaHUYECKUX 3JIEMEHTOB. PU3NYECKUN CMBICI 3IEKTPOAHOIO
noreHuuaia. Ero cBs3b ¢ ©300apHBIM MOTEHLIUATIOM.

53. MexaHu3M BO3HUKHOBEHHUS JJICKTPUYECKOTO TOKa B TajlbBaHUYECKOM
3JIEMEHTE. DJEKTPOAHbIE MOTEHIMANBL. Tabauia cTaHJapTHRIX NOTEHIUAJIOB.

54.  YcTpoMCTBO rajIbBAHUYECKOTO 3J€MEHTa. PacyeT 31eKTpOABHKYILIEH CUIIbI
rajJbpBaHUYECKOro 3ieMeHTa. YpaBHeHue HepHera. Tumnbl akkyMysiTOpOB.

55. /IBOMHOHN »ieKTpuYecKui ciioi. YcnoBusi ero ooOpasoBaHusi. OCHOBHOE
AIEKTPOXUMHUYECKOE YPABHEHHE MPEBPAILICHUS SHEPTUU.

56. DOnextponus. 3akonsl Papanes. [lepenanpsokenue. Beixon mo Toky.

57. Koppo3us wmeramioB. Kiaccudukanuss KOPpPO3UOHHBIX — IMPOIECCOB.
[Monspuzanust. Cioco0 3amuTsl OT KOppo3uu. Kopposusi ¢ KUCIOPOIHOM, BOAOPOTHOM
JEeNOJISTPU3ALIUECH.

58. DrexTpoxumHueckas Kopposus, €€ CTPYKTypHOE, TEPMOJMHAMHYECKOE U
KMHETUYECKOE ONMCaHue. 3alUTa METaUIOB OT KOppo3uu. Jlenonspuzanus.

59. MHcnonwp3oBaHMe  DIIEKTPOXUMHYECKHX  TPOLECCOB B  WHKCHEPHOU
npaktuke: XUT, 3amura MeTamioB 0T KOPPO3UH, JIEKTPOIINU3 C PACTBOPUMBIM aHOJIOM.

60. I'ereporeHHble OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B PACTBOpaX.
Nx wmexanusm u mpaktuueckoe wucnosibzoBanue (XUT, snexrponms, 3ammra OT
KOpPpO3HH).

Bomnpocs! ajst npoBepku ypoBHs o0yuyeHHocTH « BJIAJIETD»

61. Beigenure BaJieHTHBIC OPOUTAIM ATOMOB aTFOMUHUS, KDEMHUS, BaHA T

62. YkaxuTe, B KaKOM HaIpPaBJICHUH TOBBINIAETCS YCTOWYHMBOCTh KapOOHATOB:
MgCOs(k); CaCO3(k); BaCO3(x).

63. Beruucnure termmoBoit a3 dext AH peakiun 2CHy(1) = CoHg(T)+Ho(T).

64. TToueMy npu U3MEHEHHUHM JIaBJICHUs cMemaeTcs paBHoBecue cuctembl 4HCI(T)
+ Oy(r) < 2H,0(r) + 2Cly(r) u He cMmermaercst paBHOBecHe cucTeMbl Hy(r) + Jo(T)
< 2HJ(r)? Hanumwure BoipaxkeHue Kp st KaKI0W U3 CUCTEM.

65. Ha ocHoBe 3nHaueHuit Kx ompenenurte, B KaKyl0 CTOPOHY MOWIET MPOLECC
(AG) 2[Ag(NH:),]* +Zn < [Zn(NHs),]*" + 2Ag. Kak IHCCOLHUPYIOT 9TH COCIUHEHHS
B BOJIHBIX pacTBOpax?
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66. CocTaBbTe ANEKTPOXUMUYECKYIO CXEMY MEIHOMArHUEBOTO TaAJIbBAHUUYECKOTO
AJIEMEHTAa W DJIEKTPOJHbIE TMpollecChl BO BHyTpeHHer wenu. Omnpenenute IJIC.
CocraBbTe cxeMy TOKOOOpa3yIoIle peakivi.

67. PacTBOp cOAEpKUT MOHBI Fe2+, Bi3+, Pb®* B OJMHAKOBOM KOHUEHTpaunuu. B
KaKoOM MOCJIe0BATENLHOCTH OYAYT pa3psiKaThCsl T HOHBI MPU 3JIEKTPOJIU3€e pacTBopa?

68. Kakoe arperatrHoe cocTosiHU€ THUNOHUYHO it Boabl? Ilouemy Boaa
PAKTUYECKU HE TPOBOJUT JIEKTpUUeCKuil TOk? OTBETHl 000CHYMTE.

69. K 1 M° %ecTkoil BOIBI npubaBwim 132,5 T kapbonara HaTpus. Ha ckonbko
MUJUTUTPAMM - SKBHUBAJIEHTOB [TOHU3UIACH KECTKOCTh?

70. Borauciute DJC smementa (-) Cd/Cd*//Ag*IAg (+).ecim KOHUEHTpars
Cpg+-= 0,1 1 Ceg”" = 0,001T -0/

71. Kakue mpoueccsl TpOUCXOASAT HAa aHOJIE M KaTOJIe IIPU AJICKTPOJIM3E pacTBOpa
FeCl,, ecu anexTpop:

a) YrOJIbHBIE;

0) >xene3Hbie?

72. Paccuuraiite D/IC u m3MeHeHHE H300apHO-U30TEPMUUYECKOTO MOTEHIIHAIIA
pEeaKIMM, eCITM KOHIEHTPAIIMK UOHOB ITMHKA U cBHUHIIA paBHbI 0,01 MOIB/1.

73. Ilouemy Henb3s CKPEIUISATH >KEJE3HbIE IUIACTUHBI MEXIY COOON MEIHBIMU
BUHTaMH, a MEIHbIE — kKeJIe3HbIMU? COCTaBbTE 3JIEKTPOHHBIE YPABHEHHS MPOLIECCOB,
KOTOpbI€ OYIyT MPOTEKATh MPHU HEMPABUIILHON COOPKE KOHCTPYKIIHMA.

74. Kakue BemectBa M B KaKOM KOJIMYECTBE BBIICIAIOTCA HA YrOJIbHBIX
ANeKTpoAax mpu dekTpoiaunse pactBopa KBr B Teuenue 14. 35mMun npu cuiie Toka 15A.

75. JIBe KeJIe3HbIC IJIACTUHKH, YaCTUYHO TOKPBITHIE, OJHA OJOBOM, Apyras -
MEJIbI0, HaXOAATCS BO BIIAXXKHOM Bo3ayxe. Ha kakoil M3 3THUX IJIaCTUHOK ObIcTpee
oOpaszyercsi pxkaBuuHa? [loyemy? OTBET MOATBEPIUTE COCTABICHUEM JJIEKTPOHHBIX
YpaBHEHUH aHOIHOTO U KATOAHOTO MPOLECCOB KOPPO3UU ITUX ITACTUHOK.

76. Kak Bimmsier pH cpeapl Ha CKOpOCTb KOPpPO3WMU XKeEle3a W ATFOMHUHUA?
ITouemy? CocTaBbT€ SJIEKTPOHHBIE YPABHEHWS AHOJHOIO M KAaTOJHOIO IPOLIECCOB
KOpPPO3UHU 3TUX METAJJIOB B PA3HBIX CpeAax.

77. Ilpennokute KaTOAHOE TMOKPBITHE JIJisi 3allUThl MEOu OT arMoc(epHoi
Koppo3uu. CocTaBbTE SJEKTPOHHBIE YPABHEHHSI KaTOJHOTO M AHOJHOTO IPOIIECCOB B
CJIy4yae HapylI€HUs CIUIOITHOCTH OKPBITHSI.

78. Ilpennmoxute aHOAHOE TOKPBITUE [JIs1 3allUThl IUHKA OT KOPPO3UHU.
CocTraBbTe 3JIEKTPOHHBIE YPABHEHHUS KATOAHOTO U aHOAHOTO MTPOILIECCOB B KUCJION cpelie
B clly4ae HapyIICHUS CIJIOMIHOCTH MOKPBITHUS.

79. OOBsICHUTE C TOYKH 3pPEHUSI DJIEKTPOXUMHUYECKOW KOppo3uu (0Opa3oBaHUsA
MUKpOTaJIbBaHOMAp) SIBJIEHUE 00ECHMHKOBAHUS JIATYHU (CIUIaB MEAM U LINHKA).

80. B pagnonpubopocTpoeHUN HEPEAKO HUCIONb3yIoT KOHTakThl Al-Au. C kakoi
NEMOJIApU3alMEN MPOTEKAECT KOPPO3Us TAKOTO KOHTaKTa B KUCIbIX cpenax? CocraBbTe
AJIIEKTPOHHBIE YPABHEHHUSI MPOIECCOB.

81. Ilo 3agaHHBIM KOOpAWMHATaM (HOMEp IMepuoja, HOMEp TpYIIbl) HaWIuTe
aneMeHThl B [lepuonnueckoii cucreme:

a)4,VIB; 06)5,VA, B)3,VIA; 14VB; )5 1lA, ¢)4,IB

Ykaxure, TMaMarHUTHBIMA WJIU TIAPAMArHUTHBIMU OYIyT HEWUTpaJbHBIC aTOMBI
YKa3aHHBIX AJIEMEHTOB.

82. Uem oTaMyaeTcs MOCIEA0BATEIBHOCTh 3alojHEeHUsT JjekTpoHamMu O —
AJIEMEHTOB OT S- U P- 35ieMeHTOB? Kak 3T0 paznuuue oTpakaeTcsi Ha UX CBOMCTBaX?

83. V Kakoro M3 3JEMEHTOB — JIUTHS, LE3Us WM Oepuiiust OOJblle SHEPIus
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nonmnzanuu? Crenaiite BEIBOI O XUMHUYECKHX CBOMCTBaX UX aTOMOB.

84. Kakue u3 snementoB N wiu P, S mnu Se nposiBasior 601ee OKUCIUTETbHbIE
cBoiicTBa? [louemy?

85. Ykaxute T XuMuuyeckoi cBs3u B Mosekyiaax Ny, NaCl, HF. ITpuBeaute
CXEMBbI MTEPEKPHIBAHUS UX DJEKTPOHHBIX 00IAKOB.

86. Kak u3MeHsI0TCS XMMUYECKHE CBOMCTBA COCIMHEHHI MapraHilia U XapakTep
CBS3EH B HUX C YBEJIMYCHUEM CTEICHU OKHCIICHUS?

87. Kak wm3MmeHsieTcss HEprus CBSI3U NPU TEPEXojieé OT KOBAJCHTHOM CBSI3U K
BOJOPOJIHOM, OT BOJOPOAHOW CBSI3U K JIPYTUM BHAAM  MEXMOJIEKYJISIPHOTO
B3aNMOJECHUCTBUA.

88. YKaxuTe, U3MEHAETCS JIM DHTPONUS U30JUPOBAHHOW CHCTEMBI, B KOTOPOU
MPOTEKal0T 0OpaTUMbIe (ha30BbIe IEPEXOIbI;

a) HyO(x) <>H0(k) 0) Jo(x) > Jo(T)

89. Ilpoananusupyiite ypaBHenne AG=AH-TAS u ykaxwure, kak 3aBucut AG oT
TEeMIIEPaTyphl, €CITU

a) AS <0, 6) AS >0, B)AS =0

YKaxutre KpUTepUld MPOTEKAHUS CaMOIMPOU3BOJBHBIX PEAKIMUA B 3aKpHITOU
cucteme nipu AS =0.

90. Vcxons u3 3HaueHui crangapTHOW sHeprun ['mdb0ca peakunmii

a) CS,(k) + 30,(r) = COL(T) + 2S0,(T); AG 5 = - 105 kJIx

6) A1,0,(k) +.2Cr(k) = Cr,03(k) + 2A1(x); AG = + 523k [k

B) 2PbS(k) + 30,(r) = 2PbO(k) + 2S0,(r); AG g5 = - 483Kk

r) Ho(r) + 2C(x) No(r) = 2HCN(x); AG%gg = + 252 Ik

ONpENENTUTEe HANpaBICHHE WX MPEUMYIIECTBEHHOTO CaMOMPOU3BOJIBHOTO
IIPOTEKAHMS B 3aKPBITON CUCTEME.

OueHouHbIe cpeacTBa
OIIK-1. Cnioco6eH pemath WHKEHEPHBIE 3372491 B MPOGECCUOHANTBHON JCSATENb-
HOCTH C WCITOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAyK, MAaTEMaTHYECKOTO aHaM3a U
MOJCITUPOBAHUS.

TecToBBIC 3a1aHUA

1. Xumus - 310 (BHIOPATH OAMH NPABUJILHBIN O0TBET)
A) ConnanpHasi HayKa;

b) 'ymanuTtapHas Hayka;

B) EcTecTBeHHas Hayka;

[') Marematuueckast Hayka

2. OgHuM U3 NepBBIX, KTO CO34aJ TeOpeTHYeCKHe OCHOBbI XMMHH, KaK
HAYKH ObL1 (BbIOPATH OAUH NMPABUJIbHBIN OTBET).

A) H.W. BaBuios;

b) M.B. JIoMOHOCOB;

B) ®. Bekuiep;

I') H. bop

3. Oprannyeckasi Xumus u3y4aet (BbIOpaTh OIMH NPABWJIbHbIH OTBET)
A) X¥MUYECKHE NPOLECCHI, IPOUCXOSIINE B OpraHU3Max;
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b) BemectBa, B cocTaB KOTOPBIX BXOAST TOJNBKO OWO(MUIBLHBIE XUMUYECKUE
3JIEMEHTHI;

B) BemiectB, B cOCTaB KOTOPBIX BXOAST BCE U3BECTHBIC XUMHUECKUE DJIEMEHTHI;

I') BemectBa, B cocTaB KOTOphIX BXOAUT C

4. AM. ByT.1epoB (BbIOpPATH OJIMH NPABUJIbLHBbIN OTBET)

A) Ipennoxus Moiesib aTOMHBIX OpOUTAIEH;

b) Co3man aToMHO-MOJIEKYJIIPHOE YUEHUE;

B) Teoputo cTpoeHust OpraHuYeCKUX COSTMHCHU;

') BnepBble B UICTOPUY XMMUH MOJIYYHJI OPraHUYECKOE BEIIECTBO B JaOOpaTOpUU
13 HEOPTaHUYECKUX BEILIECTB

S. BnepBble opraHuvyeckoe CoeJIMHECHUE B JIA0OPATOPHBIX YCJIOBUAX M3
HEOPraHUYeCKMX BelleCTB ObLIO MOJIYy4YeHO (BBIOPATH OUH NMPABUJIbHbBIN OTBET)

A) @. Bénepom 1824 r;

b) A.M bytnepossim 1861 T;

B) M. beptio 1854 r;

') H.H. 3unun 1842 .

6. Kakoe M3 KBAHTOBBIX 4MCeJ He SIBJSIETCS LEJOYHCJIEHHBbIM (BbIOpPATH
OJIMH NMPABWJIbHBIN O0TBeET).

A) rnaBHOE;

b) opbutansHoe;

B) cniuHoBOE;

') marauTHOE.

7. 3an0JHUTH MPOMYCK CJI0BA MJIM 3HAYEHHE U3 MPeII0KeHHBIX BADUAHTOB.
I'maBHOe KBaHTOBOE YUCJI0 0003HAYAETCH ...., XaPAKTepHU3yeT ...., U IPUHUMAET B
HOPMAJILHOM HEBO30Y:KI1EHHOM COCTOSIHHM. ..

A)s;

AHEPreTUYECKUI ypOBEHb, HA KOTOPOM HAXOJUTCS AJIEKTPOH,

[ICJIOYMCIICHHBIE 3HaYeHUs oT 1 710 &;

b) n;

AHEPreTUYECKUI ypOBEHb, HA KOTOPOM HAXOJIUTCS 3JIEKTPOH;

1ICJIOUMCIICHHBIC 3HaueHus oT 1 10 7;

B) m;

dbopMy 2JIEKTPOHHOTO 00JIaKa JIEKTPOHA;

1eo4YrciIeHHbIe 3HaueHus ot 0 1o n-1;

I') N;

PacCIo0KEeHHUE TIIIOCKOCTH AJIEKTPOHHOM OpOUTaNy;

[IEJIOYHMCIIEHHBIE 3HAYESHU OT -3 110 +3

8. Kakoe M3 KBAaHTOBBIX 4YHCeJ He MOXKeT ObITh paccCUuTaHO 1o GopmyJe
HIpénunrepa (BbIOpaTh OAMH NPABUJILHBINA OTBET)

A) rnaBHOE;

b) cniuHoBOE;

B) opOuransHoe;

[') MarauTHOE
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9. Ilpuauun Ilayam cocrour B TOM, 4YTO B arome (BbIOpaTb OIMH
NPaBUWIbHBIN 0TBET)

A) B KaXJOM aTOME MOKET OBbITh JBa OAMHAKOBBIX DHEPreTHUYECKUX COCTOSHUSA
JIBYX WJIU HECKOJBKUX JIEKTPOHOB;

b) He Moxer ObITh JBYX H 0Oojiee SJEKTPOHOB C OJMHAKOBBIM HaOOpOM
KBaHTOBBIX YHCEIT;

B) kBaHTOBBIE UKca B aTOME JOJDKHBI OTJIMYATCS APYr OT Apyra HE MEHee ueM
Ha CANHMUILY;

') Bce KBaHTOBBIE UKCIIa MOKHO onpenenuThb 1o hopmyne Hlpéaunrepa

10. IIpaBuio XyHaa onpeaesisier (BbiOepuTe OAMH NPABUJILHBIH 0TBET)
A) mpaBuJI0 pacu€ra SJHEPreTUYECKUX COCTOSHHUM aToMa;

b) mopsiok mepexosia 3JIeKTpoHa ¢ OJTHOM Ha IPYTYI0 OpOUTaIb;

B) mopsimok 3anonHenus opOuTasneit JaHHOTO MOCIIOS;

') mpaBuio pacuy€ra 3HEPruM Kaxxaou u3 opouTanen aroma

11. Ykaxxute BepHYI0 3alHMCh JJIEKTPOHHOH (POPMYJIbI IS XHMHYECKOIO
3JIEMEHTa C MOJIEKYJISIPHOI Maccoil 48 I (MoJieKyJIa COCTOUT U3 3 aTOMOB)

A) 1522s22p5;

b) 1522s22p63s23p2;

B) 1s22522p63s2;

') 1s22s22p4

12. YKaxuTre BepHYI0 3alMCh JJICKTPOHHOH (POPMYJIbI IS XHMHYECKOIO
3JIEMEHTAa C NOPAAKOBBIM HOMepOoM 25 (BbIOpaTh OAMH NPABUJIbHbIH OTBET).

A) 1522522p63s23p64s23d44pl;

B) 1522522p63s23p64s23d5;

B) 1522522p63s23p64s24p5;

") 1s22s522p83s23p64s24p3

13. DuaexkrponHnasi ¢opmyiaa 3jeMeHTa uMeeT Bua 1522522p63s23p64s2,
ompeaeTUTe KaAKOH 3TO 3JieMeHT (BbIOPATh OIUH NMPABWJIbHbII OTBET)

A) Ca;

b) Mn;

B) Na;

I') Ar

14. Jdas siaementoB u3 T1adiamubl .M. MenaeseeBa BbiOepuTEe BEpHYIO
3allUCh YJIEKTPOHHOM opMyibl, (YCTAHOBHTE COOTBETCTBHE)

A) 1522s22p63s23p5;

b) 1522522p6;

B) 1522522p73s23p64s1;

') 1s22s2

a) Ne

0) K

B) He

r) Cl
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15. BcraBbTe mnponyuieHHOe  CJIOBO: Ha3bIBAKOTCH
3JIEMEHTbI, ATOMbI KOTOPBIX 00/11aI0T CNMIOCOOHOCTHI0 OTAABATH CBOU 3JIEKTPOHBI
NpeBpanasich B MOJOKUTEJIbHO 3apAKEHHbIE HOHbI.

16. Yka3aTp BepHbIi THII CBSI3H MEXKIY aTOMAMH B MOJIeKYyJie (YCTAHOBUTE
COOTBETCTBHE)

A) KI,

b) HCI;

B) CaCl;

I CI2

a) KOBAJICHTHAsI HEMOJIsIpHasl.

0) KOBaJICHTHAs MOJSIPHAS

B) HOHHAs

17. OnpeaenuTh XapakTep CBSI3H MEXKIAY dJeMeHTaMH B Kpucrtaaie InSb
(BbIOpaTh 0O1UH NPABWJIbHBINA OTBET)

A) KOBaJIeHTHAas MOJISIpHAS;

b) koBaneHTHast HEMOJISIPHAS;

B) nonnas;

') Mmetamueckas

18. BcraButh mnpomyiieHHoe cjoBa. CBs3b, oOCylIecTBJsieMasi 3a CUYET
o0pa3oBaHMsi 00IIMX IJIEKTPOHHBIX MAP, B PABHOI Mepe NMpHHA/JIeKAIASA 000UM
aToMaM, HA3bIBACTCH , 4 COeJUHEHHUS C TAKOI CBSA3BI0 COEIUHEHUSIMH C

CBSI3bIO.

19. BcraBurh nponyueHHoe ci10Bo. MoJiekyjia XMMHUYECKOI0 COCAUHECHUSA €
NOJIAPHOM CBA3BI0O HA3BIBACTCH .

20. BcraBbTe nmponyileHHoe cJioBocouyeTanue. B kpucraie cepedpa cBs3b
MexAy  MoJiekyJamMu  (atomamMu  cepe0pa)  OCylIeCTBJISIETCHA 32  CYET

21. Kakoe u3 KOMIUICEKCHBIX COCJIMHECHUHM SIBJSACTCH KATHOHHBIM
KOMILIEKCOM (BBIOPATH OJAMH NPABUJILHBINA OTBET).

A) K2[PtBr4];

b) (NH4)2[PtCl4(OH)2];

B) [Zn(NH3)4]CI2;

') [CrPO4(NH3)3]

22. Yemy paBHO KOOPAHMHALUMOHHOE YHUCJI0 UEHTPAJbHOIO aroMa B
komiuiekcHoM coequHeHnH K3[Cu(CN)4] (BbIOpaTh 01MH NMPaBUILHbBIA O0TBET)

A) 3;

b) 7;

B) 4;

Ni
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23. YcraHoBuUTh cooTBeTcTBHe: Kakoe 4HCI0 JUraHA0B B YKa3aHHBIX
KOMILJIEKCHBIX COeTHHEeHUsIX

A) [CoF3(0OH2)3];

b) K[Au(CN4)J;

B) K[BeF4];

') [Al (OH2)6]CI3

a) l

0) 6

B) 3

r) 4

24. Onpeneanre, Kakoe U3 NPUBEAEHHBIX KOMILUIEKCHBIX COeIMHEHUI MMeeT
6 1uranoB (BHIOpaTh OMH NMPABUJIBHBIN OTBET)

A) [Co(NH3)3Br]Brz;

b) [Co(NO2)3(NH3)3];

B) [PtCI(NH3)3]CI;

') [Cu(NH3)4](NO3)2

25. 3apsa KOMILUIEKCHOTO HMOHA paBeH +3, Kakoe 3IT0 KOMILIEKCHOe
COeIMHEHNE M CKOJbKO HOHOB C 3apsiioM -1 MoxkeT ObITb BO BHeIIHeH cgepe
coequHeHNs1? (BLIOpPATH OJAMH NPABUJILHBIH OTBET)

A) KaTHOHHOE, 3 HOHa;

b) katuonnoe 1 uoH;

B) HeliTpanbHoe 3 HOHA;

') annonHoe 3 nona

26. PacTBOpOM Ha3bIBAKOT OJJHOPOAHYI0 CUCTEMY, COCTOSALIYIO U3: (BbIOepuTe
HECKOJILKO NMPAaBWIbLHBIX OTBETOB)

A) mapoB pacTBOPUTEIIS;

b) pactBopurens;

B) pacTBOopéHHOTrO BelecTBa;

') mpoIyKTOB B3aMMOICHCTBHS pACTBOPEHHOTO BEIIECTBA U pacTBOpa

27. Bplyuc/IMTEe NPOLEHTHYI0 KOHLEHTPALMIO PACTBOPA caxapa B BoJe, eCJIu
HU3BECTHO, YTO B pacTBOpe coaep;kutTcs 95 rpamm BoabI?

A) 5 monb caxapa;

b) 5 rpamm caxapa,;

B) 5 rpamMM->KBHBaJIEHTOB caxapa;

I') 5 % caxapa

28. YcTaHOBHTE COOTBETCTBHE. YKAKUTE PEAKIHIO CPe/Ibl VISl pACTBOPOB
A) 5% - pactBop H2SO4;

B) 5 % - pacteop NaCl;

B) 5 % - pactBop NH40OH;

I') 5 % - pactBop NaOH

a) HEUTpaybHasi;

0) Kucas,

B) IIIEJIOYHAS
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29. YcranoBure coorBeTcTBHe. OnpenennTe NPUHALIEKHOCTb XHMHYECKOT0
COCIMHEHMS B COOTBETCTBMHU C IPUHATON KJIaccupuranue

A) K2504;

b) pactBop HCI B BofE;

B) CO;

') NaOH,;

a) OKCH/I,

0) KUCJIOTa,

B) IIIEJI0Yb;

T') COJIb

30. Pacnag BemecTBa Ha MOHBI NOJ JeiiCTBHEM PACTBOPUTEJISI BellecTBa
Ha3bIBaeTcH (BbiOepuTe OIMH NPABUIbHBIH 0TBET)

A) BaeKTpoaus;

b) pacTBOpeHue B BOJE;

B) anektponuTnyeckas 1uccouuanus;

I') xumnueckas peakus

31. YcranoBurte coorBercTBHe. K KakuM KjiaccaM OTHOCSTCSI NIPUBeIeHHbIE
HUKe BellecTBa, €CJIM NMPH JMCCOIMALINM UX B PACTBOpPE 00pa30BaJIUCh HOHBI

A) OH-;

b) H+;

B) K+ u Cl-;

I') H+ u OH-;

a) aMm(OTEPHBIH IEKTPOJIUT;

0) coub,

B) OCHOBAaHIUE,;

I') KUCJIOTa

32. YKaxuTe cOeUHEHHE, KOTOPOe MOKHO NMPUMEHATh KaK JIeiiCTBYHIIHNI

KOMIIOHEHT NP CMSIT'YeHUH KECTKOM BOJbI (BbIOEpHUTE OJIMH NMPABUJIbLHBII OTBET)
A) Na3PO4;
B) Ca(NO3);
B) KCI;
I') Mg(HCO3)

33. KoauyecTBeHHasi CTOpPOHA mMpolecca 3JeKTPOJIM3a YCTaHABJIUBAETCS
(Bb10€pUTE OAUH NPABWIbHBIN 0TBET)

A) 3akonowm IlltepHa;

b) 3akonom Amnepa;

B) 3akonom Kymnona;

') 3akonamu @apanaes

34. Kakue w3 nNpuUBEIEHHBIX HUXKE BeNIECTB SBJISAKTCA MNPOCTHIMHU
BelecTBaMu (Bbl0epHUTE HECKOJIbKO NIPABUJIBLHBIX OTBETOB)

A) yraexkucielii ras;

b) kucnopon;

B) 030H;
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') renuit

35. Kakue U3 NpUBeAEHHBIX HUKE BELIECTB SABJIAKOTCH AJJIOTPONUYECKUMHU
BH/IOM3MEHEHUSIMH 3JIeMeHTAa (Bbl0epuTe HECKOJIbKO NPABUIbHBIX 0TBETOB)

A) YIIIEKUCTIBIN Ta3, yrapHbId ras;

b) anmas, rpadut, kapOuH;

B) o30H, kucnopon;

') >xunkast Boja, BOASHOM map, JI€

36. BcraBbTe NponyueHHoe CJI0BOCOYECTAHME. OTHOLIICHUE
KOJIMYECTBA BelleCTBa JJIEKTPOJIMTA, pacnaBUIerocss HAa HOHBI K o0memy
KOJIMYECTBY PACTBOPEHHOI0 3JIEKTPOJIUTA U MOKeT u3MeHAThest oT 0 o 1.

37. BcraBbTe mnpomynieHHoe cja0B0. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakunu, B pe3yJibTaTe KOTOPbIX META/LIbl MEPEXOAsiT B OKHCJIEHHYI0 Gopmy U
TEPSIOT CBOM CBOICTBA, NPUBOJSIIMAE B HETOJHOCTh METAINYECKHE MATEPUAJIBI
HA3bIBAKTCH .

38. YcranoBurte coorBercTBHe. Omnpenenure MOJSIPHYIO MacCy YKa3aHHBIX
MIPOCTHIX BEIIECTB

A) H2;

b) D2

B) T2;

I DT;

a) 4,

0) 2;

B) 3;

r)6

39. Kakne u3 npuBeI¢éHHBIX XUMHYECKHUX IJIEMEHTOB SIBJISIIOTCH M30TONAMHU,
a Kakue u3odapamu? (BbidepuTe Bce MPaBUIbHBbIE OTBETHI)

A) 1HI;

b) 1D2

B) 19K40;

') 19Ar40

40. YkaxkuTe BepHOe 3HadYeHHe MOJSIpHO Macchl 92U238 um 92U235
(Bb10CepUTE BCE MPAaBHJIbHbIC OTBEThI)

A) 184 r/monb;

b) 238 r/monb;

B) 235 r/mouns;

I") 92 r/mounb

41. BoiOepure BepHble YTBep:KIeHHs (BblOepuTe BCe MPAaBUJIbHbIE OTBEThI)

A) TIpHu 3HIOTEPMUUYECKUX PEAKIUAX TeroTa noriomaercs, U, u H Bo3pacrtatoT
AU, u AH ny1s Takux peakiuii mojioKUTeJIbHBI;

b) npu SHIOTEpMHYECKUX pEaKIMAX TEIaoTa Bbiaensercs, To ectb U, u H
yMmeHnbInatorest AU, u AH 11 Takux peakuuii OTpuliaTesIbHbL;
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B) npu 3K30TEpMHUECKMX MpoLEccax TEIIOoTa BBIAEISAETCS, SHTAIBINS
YMEHBLIAETCS, BHYTPEHHSISI DHEPIUsl CUCTEMbl yMeHbIIaeTcs, 3Hauenuss AU, u AH s
TaKUX PEAKLHUHA OTPULIATEIIBbHBL;

I') mpu »SHAOTEpMHYECKHX Mpolleccax TEMIoTa IOrJIOUIAeTCsl, HSHTAJIbIINSA
YBEJIMYMBACTCS, BHYTPEHHSS SHEPTUS CUCTEMBI yMEHbIIaeTcs, 3HaueHuss AU, u AH nns
TaKUX PEAKLHUU OTPULIATEIIbHBI.

42. JHTanbnus o0pa3oBanust 1 MoJIsI KAKUX BelIECTB PUHUMAETCS PABHOM
HYJII0 (BbIOEpHUTE BCE BEPHbIE OTBETHI)

A) O2(r);

b) Br2 (x);

B) 12 (TB);

I') CO(r)

43. s nporekaHusl MPoOLECCa XUMHUYECKOHl KOPPO3MH HeOOXOAUMbI
cJieayronme ycJaoBus (Bbi0OepuTe Bce NPaBUJIbHbIE OTBETHI)

A) ra3-OKUCIUTENb WIH KUJIKAH HEIJICKTPOJIUT;

b) noBeIieHHas Temneparypa;

B) snexTpudeckuit TOK;

') kaTamu3aTop KOPPO3MOHHOTO IMpoIecca

44. Jlnsa 3amuThl METAJJIA OT XUMHYECKOW KOPpPO3MH MPUMEHAIOT
(Bb10CpUTE BCE BEPHBIE OTBETHI)

A) 3ammTa 0Ty ) Jal0IUMU TOKaMH;

b) snexkTpoxumMuueckas 3amuTa;

B) 3amuTHOE OKPHITHE;

I') nerupoBanue Merasmia

45. Ykaxnre, KaKkue BelleCTBA OTHOCATCH K OPraHu4YecKuM (BbiOepure Bce
BepHbIE 0TBETHI)

A) CO2;

b) H2CO3;

B) C2H2;

') CH3COOH

46. BpiOepuTe BepHOe YTBep:KIA€HHE OJHOI0 M3 TMOJO0KEHHUH TeOpHuH
opranuveckux coequnennii A.M. byrt.ieposa

A) Yriepoa B OpraHMUeCKHX COSTUHCHHSIX UMeeT BaleHTHOCTD (1V);

b) Yrnepon B opraHnyeckux COEAMHEHUSX MOXKET UMeTh BajieHTHOCTH (Il) wim
(IV);

B) VYrnepon B opraHudeckux COEAMHEHUSX MOXKET UMETh JIIOOYI0 BaJCHTHOCTH
ot (1) mo (1V);

I') Yrieposa B opraHMyecKuX COSAMHEHUSIX uMeeT BajeHTHOCTH (1)

47. BoaHble pacTBOPBI COJIeH KAKOIl KHCI0ThHI 1 KAKMX META/LUI0OB HA3bIBAKOT
«/Kuakoe crexio»

A) H2CO3 u Mg, Al;

b) H2CO3 u Na, K;
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B) H2Si03 u Mg, Al,
') H2SiO3 1 Na, K

48. YcranoBure coorBercrBue: Kakas oOmass dopmyna omnpenessier
rOMOJIOTHYECKHUI Psiji yIJ1eBO0POI0B

A) ankaHsbl;

b) ankensr;

B) ankunsr,

') ankoaueHs;

a) CnH2n;

0) CnH2n-2;

B) CnH2n+2

49. Onpeaeaure KaKuM CIHOCOO0OM  MOJYYalOT HUMKEeNPUBEIEHHbIE
NMoJIMMepPHbIe MaTepUAJIbl (YCTAHOBUTE COOTBETCTBHE)

A) TTOJUATHUJIEH,;

b) nonunponunex;

B) nmonmnamuiHbie BOJIOKHA,

') monuapripHbIE BOJIOKHA;

a) MOJUKOHICHCAIIHS,

0) monMMepu3aIus

50. Ykaxure NOKPbITHE MeTA/LUIa, He OTHOCHIIeeCHd K rajJbBaAaHUYECKHUM
(Bb10CpUTE OAUH NPABUWIbHBIN 0TBET)

A) 30510TO;

b) menp;

B) poauii;

I') Tecpson.

Bonpocs! 1J1s1 IOATOTOBKHU K TECTOBBIM 3aJaHUSIM

1. OcHOBHBIE 1eNM W 3aJauyd Kypca XHUMHM. MecTo XuUMUU B piaay
€CTECTBEHHOHAYUYHBIX JUCLUIUIMH U €€ CBA3b C IPYTMMHU HayKamu. 2. 3HAY€HUE XUMHH
B (JOPMUPOBAHUU HAYYHOTO MHUPOBO33peHUs. CTPYKTYpPHBIA, TEPMOJUHAMHUYECKUNA U
KMHETUYECKUI MOJIXO0/Ibl, UX CYIIHOCTh U OTJIUYHE.

3. KBantoBO-MexaHuueckass Mojenb aroma. KBaHTOBbIE uyuciaa. ATOMHbIE
op6utanu. [Ipunuun [aynu. DnekTpoHHbBIE POPMYIIBI JIEMEHTOB.

4. IlpaBuno W TNOPSAOOK 3alOJIHEHHS aTOMHBIX opoutaneid. CrTpoeHue
MHOT'O3JIEKTPOHHBIX ATOMOB.

5. llpunuun Haumenbmied sHepruu. IlpaBuno ['ynpga. Pacnpenenenue
AJIIEKTPOHOB IO YHEPTETUUYECKUM YPOBHSAM U MOAYPOBHSIM.

6. HMoHn3aimoHHbIN [IOTEHLIHA, CpPOLCTBO K DJIEKTPOHY.
DneKTpoOTPULATENBHOCTh. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA AIIEMEHTOB.

7. Ilepmommueckas cucrema osnementoB .M. MengeneeBa. E€ crpykrypa
(mepuon-rpynna-noarpynna). Kakue BakHEHIIME XWMHUYECKHE CBOMCTBA BEIIECTB
MO>KHO ITPOTHO3UPOBATh IO MEPUOIUYECKON cucTteMe?

8. llepumomuueckass cucrema »syemeHtoB JI[.M. MeHneneeBa - BakHEHIINM
WHCTPYMEHT IIOHUMaHUs IPUPO/IbI BemecTna. [lepruoauueckuii 3aKoH.

9. OCHOBHBIE TUIBI U XapPAKTEPUCTUKU XUMHUECKOU CBSI3U.
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10. O6pa3oBanue KoBaJleHTHOU CBsi3U. CBOMCTBA KOBAJICHTHOUW CBS3H. DHEPTHUS
CBA3U.

11. ITossApHOCTH MOJIEKYI, JUMTOIBHBIA MOMEHT.

12. Nonnas cBs3b. Criocob 00pa3zoBaHusi HOHHOU CBsI3U. OTIMYME MOHHOM CBS3H
OT KOBAJICHTHOM.

13. Cunpl MEXMOJEKYJIIPHOTO B3aUMOIEUCTBUS. BonopoiHas CBsI3b.

14. Kpucrasummueckoe ¥ amMop(pHOE  COCTOSIHME  BellecTBA.  THIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTB BEIECTB OT XapakTepa CBA3EH
MEXy 4acCTULaMH B KpUCTaJUIAX.

15. ATOMHBII M  MOJEKYJISpHBIA ypOBHM CTPOEHHMS  BEIIECTBA; HX
KOJIMYECTBEHHBIE XapAKTEPUCTUKHU.

16. JlaliTe CpaBHUTEIIbHYIO XapaKTEPUCTUKY (CTPYKTypa-CBOMCTBA) BEIIECTB HA
pPa3HBIX YPOBHSX MX OpraHU3alydd: ATOMHOM-MOJIEKYISIPHOM-KPUCTAUIMYECKOM.
KakuMy KOJTMYeCTBEHHBIMHU XapaKTEPUCTUKAMU OHHU U3MEPSIIOTCSA?

17. Xumnueckas peakuus kak cucrema. E€ coctaBHble 31eMeHThl. CTPYKTYPHBIH,
TEPMOJIMHAMUYECKUN U KNHETUYECKUM ITOAXOBI JUIsl ONMCAHMS MOBEICHMS BELIECTB B
peakuuu M HMX CBOICTB (OCHOBHbIE IOHATHSA, KOJIMYECTBEHHBIE XapaKTEPUCTHUKH,
MPAKTUYECKOE UCIOIb30BaHUE).

18. IlepBblii © BTOPOM 3aKOHBI TEPMOJWHAMHUKU. TepmMoaMHAMUYECKUI
ITOTEHIIHAIL.

19. OOmwme  3aKOHOMEPHOCTH  MPOTEKaHUs  peakuuil.  XUMHUecKas
tepmoanHaMuka. Tepmoxumus. TernoBoi 3¢ ekt peakuu. IHTanbnus. 3akoH ['ecca.

20. 3akonsl 'ecca. TepmoXxuMHUECKHE PACUETHI.

21. DHranenusi 00pa30BaHUsS XUMUYECKUX coequHEHUH. Termora XuMUYecKOro

mporecca.

22. OuTponus. Pacuer sHTpONMN XUMUYECKOU PEAKLUN.

23. CpoOomnass oHepruss I[ubbca (AG) - yHHBEpCAIBbHBIA KpUTEPUH
TEOPETUYECKON BO3MOXKHOCTH Iponecca. E€ pacyer B CTaHIAPTHBIX U HECTAHAAPTHBIX
YCIOBUSX.

24. Dueprus ['u66ca, ee CBsI3b ¢ HANIPABICHUEM XUMHUYECKOU PEAKIIHH.

25. Xumuyeckas KHHETHUKA. 3aKOH JIEMCTBYIOIIMX MAacC Jii TOMOT€HHON W
reTeporeHHoN peakiuu. TemneparypHbiii KOI(GGUIHUEHT. DHEPrus aKTUBALUU U €€
pacuer.

26. CKopoCTh XUMHUYECKUX peakiui. Brusaue pa3nuuubix (QaxkTopoB Ha
CKOPOCTh peakinu (KOHIEHTPALUU, TEMIEPATYPhI, IUIOIAU TOBEPXHOCTH U JIp.).

27. Xumnueckoe paBHoBecue. [Ipunuun Jle-llarense. Bnusinne Ha xumMudeckoe
paBHOBECHME XUMHUYECKUX pEaKIMi JaBJCHUS, KOHIICHTPAIIMM U TeMIepaTyphl.
KoncranTa paBHOBeCHS.

28. PactBopel. Tumbl pactBopoB. CoisbBaranus, ruaparanus. PacTBOpsI
HE3JICKTPOIUTOB. Temmeparypa KUIEHUsI U 3aMEP3aHUsl paCTBOPOB. 3aKOoH Payis.

29. Jluccouunanus Boasl. Bogopoausliii mokaszaresb. IoHHOE POU3BEI€HUE BOIBI.

30. Dnekrtponutudeckas auccormanusa. CreneHb auccoruanuu. KoHcTaHTa
JIVCCOLIMALIAH.

31. YkaxkuTe TUI KPUCTAUTHYECKOM perreTky B TBepabIx kpuctamiax: H20, SiC,
C (anma3), Ti, Na2CO3. IIpeackaxute ux mpuMeHEHHE.

32. DHTponus U €€ 3aBUCUMOCTbh OT TEMIIEPATYpPHI, MPAKTUYECKAs] 3HAUMMOCTh
MTOHATHSL.

33. @OyHKUMUS  COCTOSHHMSI  CHUCTEMbI Kak  oOIlee  CBOMCTBO  BCEX
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TepmoauHamMudeckux BenmuuuH (AH, S, AG), ux pacdyer.

34. OneHka peakImOHHONW CTIOCOOHOCTH U YCTOMYHMBOCTH BEIIECTB IO 3HAYCHUSM
UX TEPMOJMHAMUYECKUX PYHKIUH.

35. Ilpaktuueckoe 3HaueHue TepmoauHamuueckux BenmuuuH (AH, S, AG) nnsa
pelIeHus MpooJieM TEXHUKHU 0€30MacHOCTH.

36. Ilpunuun Jle-lllaTtenwe. Ero yHuBepcambHOCTh. [Ipumepbl 00paTUMBIX
POLIECCOB (PACTBOPUMOCTD, INEKTPOXUMUYECKHUE MPOIECCHI) U YCIOBHUS UX CMEIICHUS.
KoncranTa paBHoBecus. E€ dhusndeckuii CMBICI.

37. 3akoH Payns. Ero cyTe U IpakTUYECKOE 3HAYEHUE.

38. luccounanus Boasl. BogopoaHslii nokasatenb. NOHHOE NpOU3BENEHHUE BOIBI.

39. DOnexkrponutuyeckas auccoumanus. CreneHp amccounanud. KoHcraHTa
JTVCCOLIAALIVH.

40. JIuccoumanusa Boabl. Bomopoanslii mokasatenb PH U ero BIuMsHUE Ha XOJ
npoueccoB. KucinorHeie 1oxau.

41. CoctaB mpupoaHbix BoA. KeCTKOCTh BOJbI (BpeMEHHAs U TOCTOSHHAS).
CriocoObl CHUKEHUS )KECTKOCTH BO/IBI.

42. I'maponus. KoHcTaHTa U CTeNEHb TUAPOIIU3A.

43. BemectBo B pactBope. Boma kak cpena M Kak cOpeareHT. DJIEKTPOJIUTHI.
YcaoBus HEOOPATUMOCTH HOHOOOMEHHBIX PEaKITUil.

44. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE pPEAKIMU. OKBUBAJICHTHL. (CTENEHb
OKHCIICHHUS 3JIEMEHTA B XUMUUYECKUX COCTUHEHUSIX.

45. WunxenepHas xumusa. OxapakTepu3yWTe BaKHEHIIME TEMbI 3TOro OJIOKa.
Kaxkue Tembl HanOosee mpuMeHUMBI B Balel npodeccun?

46. Metamibl. DU3MKO-XMMUYECKUE CBOICTBA MeTalioB. X oObocHOBaHMe.

47. BaxxHelme KOHCTPYKIIMOHHBIE MaTepraibl (METalIbl, CIUIaBbl, TOJIUMEPHI).
Kak ynyumuth cBoOMCTBa crulaBa M IUIACTMAacChl (TBEPAOCTh, KAPOCTOMKOCT,
KOPPO3UOHHYIO YCTOMYHUBOCTB).

48. DnekTpoxuMuUeckhe  mpouecchl.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuu Kak ucTouHUK 3Heprun. DJIC raabBaHMYECKOTO 3JIEMEHTA U MPUPOAa METaJIa.

49. JIBa Tuma 3J€KTPOXUMHUUYECKUX MPOILIECCOB — MEPEXO0J] XUMUUYECKOW SHEPTUU B
AIEKTPUUECKYIO U HA000poT. BaxkHelIas KonndyecTBeHHAs XapaKTePUCTHKA MpoIiecca.
E€ dbusuueckuit CMBICT U IPAKTUYECKOE PUMEHEHHE.

50. DAEKTPOXMMHUYECKHUE TPOIIECCHl, X 0COOEHHOCTH. PaccmoTpute ux ¢ Tpéx
TOYEK 3pEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KWUHETUYECKOM.

51. DNeKTpoOXMMHUYECKHE NPOLECCH. TepMOIMHAMHUKA JJIEKTPOXUMHYECKHUX
npoiieccoB. OCHOBHBIE YCIOBUS MPOTEKAHUS ANEKTPOXUMUYECKUX TIPOLIECCOB.

52. Teopusi ranbBaHUYECKHUX BIEMEHTOB. (DU3NYECKUN CMBICI SICKTPOIHOTO
noTeHiuana. Ero cBsi3p ¢ n300apHbIM MOTEHIIMATIOM.

53. MexaHu3M BO3HMKHOBEHHS JJIEKTPUYECKOTO TOKAa B TaJbBaHUYECKOM
AJIeMeHTE. DJEeKTPOJHbIE MOTEeHIIMabl. Tabiniia cTaHJapTHBIX MOTEHIIUAIIOB.

54. YCTpOWCTBO TaJIbBAHUYECKOTO 3JIEMEHTA. Pacyer 3JIeKTpOJABHXKYIIEH CHUIIbI
rajJpBaHUYECKOrO IeMeHTa. YpaBHeHue HepHera. Tumnel akkyMysiTOpOB.

55. JIBoiiHO#M »ieKTpuYecKuil cioi. YcioBus ero obpazoBanus. OCHOBHOE
AIEKTPOXUMHUYECKOE YPAaBHEHUE MTPEBPAILCHUS SHEPTUH.

56. Dnextponus. 3akonsl Dapanes. [lepenanpsikenue. Beixoa mo Toky.

57. Koppo3uss wmetammoB. Kiaccudukanuss KOPpPO3HMOHHBIX — IPOIIECCOB.
[Tonspuzamus. Cioco6 3ammTel OT KOppo3uu. Koppo3us ¢ KUCIOPOAHOM, BOJIOPOTHOM
JETOJISTPUA3ALIUEH.
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58. DneKTpoxuMHUYecKas KOoppo3usi, €€ CTPYKTYpHOE, TEPMOJIUHAMUYECKOE U
KMHETUYECKOE OMUCAHUE. 3allUTa METAINIOB OT KOppo3uu. Jlenossipu3zanusi.

59. Ucnonp30BaHuEe 3IEKTPOXUMUYECKUX MPOLECCOB B MHKEHEPHOU MPAKTHUKE:
XUT, 3ammra METAIIIOB OT KOPPO3HH, SJIEKTPOJIN3 C pACTBOPUMBIM aHOJIOM.

60. ['eTeporeHHbIE OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU B pacTBopax. Mx
MEXaHU3M U MpakTuyeckoe ucnoisb3oBanue (XUT, snexkTponus, 3ammra oT KOppO3un).

61. Beigenure BajieHTHBIE OPOUTANIM ATOMOB AIFOMUHUS, KPEMHUS, BaHA UL,

62. YkaxuTre, B KAKOM HaIlpaBJICHUU MOBBIIIAECTCS YCTOMYMBOCTh KapOOHATOB:
MgCO3(k); CaCO3(k); BaCO3(xk).

63. Berancnure temnoBoi addext AH peakuun 2CH4(r) = C2H6(T)+H2(T).

64. Ilouemy npu I3MEHEHHH JIaBJICHUS cMeraeTcsi paBHoBecue cuctembl 4HCI(T)
+ 02(r) < 2H20(r) + 2CI2(r) n He cMmemiaercs paBHOBecue cuctembl H2(T) + J2(T)
< 2HJ(r)? Hanumure Beipaxkenue Kp A KaKIOU U3 CUCTEM.

65. Ha ocHoBe 3HaueHuit Ku ompeaenurte, B KaKyl0 CTOPOHY IMOWIET MPOIECC
(AG) 2[Ag(NH3)2]+ +Zn < [Zn(NH3)4]2+ + 2Ag. Kak aucconMmpyroT 3TH
COCIMHEHUS B BOJAHBIX pacTBOpax?

66. CocTaBbpTe 3JIEKTPOXUMUUYECKYIO CXEMY MEIHOMArHMeBOro rajJbBaHUYECKOIO
3JIEMEHTAa W JJIEKTPOJHBIC TMpolecchl BO BHyTpeHHeW menu. Omnpenenure IJIC.
CocraBbTe cxeMy TOKOOOpa3yIoIIel peakiiH.

67. PactBop comepxut noHbl Fe2+, Bi3+, Pb2+ B onnHakoBO# KoHIIEHTpauu. B
KaKoM MOCJIeA0BaTEILHOCTH Oy YT pa3psKaThCsl 3TU MOHBI MPU IIEKTPOJIU3E pacTBOpa?

68. Kakoe arperaTHoe cocCTOsiHME€ TUNHYHO Mg Boael? Ilouemy Bogna
MPaKTUYECKU HE MTPOBOJIUT AMEKTpUUECKHil TOK? OTBEThI 000CHYHTE.

69. K 1 m3 xectkoii Boabl npubasmwin 132,5 r kapOonata HaTpus. Ha ckoibko
MUWIJTUTPAMM - 9KBUBAJIEHTOB [TOHU3UIACH KECTKOCTh?

70. Beruucnute 3/IC anementa (-) Cd/Cd2+//Ag+/Ag (+), ecnmu KOHIIEHTpAIHSI
CAg+-=0,1 u CCd2+=0,001r -non/m.

71. Kakue mpouecchl TpOUCXOAAT Ha aHOJIE M KaTOJE MPU 3JIEKTPOJIU3E paCTBOpa
FeCl2, ecnu 31eKTpOIBL:

a) YrOJIbHBIE;

0) xene3Hple?

72. Paccuuraiite D/IC n u3MeHeHHEe H300apHO-U30TEPMUYECKOIO MOTEHIHAIa
peaKIuu, eCiu KOHIICHTPAIIMU MOHOB ITUHKa U cBUHIIA paBHBI 0,01 MOJb/11.

73. Tlouemy Henb3sl CKPEIUISATH KEJIE3HbIC TIACTUHBI MEXIY COOOW METHBIMU
BHUHTaMH, a MEIHble — keJae3HbIMU? COCTaBbTE 3JIEKTPOHHBIE YPABHEHHS MPOLIECCOB,
KOTOpbI€ OYIyT MPOTEKATh MPH HEMPABUILHON COOPKE KOHCTPYKIIUH.

74. Kakue BemectBa M B KaKOM KOJIMYECTBE BBIICIAIOTCA HA YrOJIbHBIX
ANIEKTPOJIaX Mpu AekTpoiuse pactBopa KBr B Teuenne 14. 35mun npu cune Toka 15A.

75. JIBe KeJie3HbIE IUIACTMHKH, YaCTUYHO MOKPBITHIE, OJHA OJOBOM, Apyras -
MEJIbI0, HAXOISATCS BO BIIAXKHOM Bo3ayxe. Ha kakoill W3 3THUX TIJIACTHHOK OBICTpee
obpaszyercsi pxkaBunHa? [loyemy? OTBET MOATBEPIUTE COCTABICHUEM JJICKTPOHHBIX
ypaBHEHUI aHOJAHOTO M KaTOJHOTO MPOIECCOB KOPPO3UH ITUX IJIACTUHOK.

76. Kak Bmusier pH cpeapl Ha CKOpOCTh KOPPO3UHU JKejie3a U aJTFOMHHUS?
[Touemy? CocTaBbT€ SJEKTPOHHBIC YPaBHEHHUS aHOJHOTO M KAaTOIHOTO IMPOIECCOB
KOPPO3UU ATUX METAJIJIOB B Pa3HBIX Cpeax.

77. llpennoxuTe KaTOJHOE TOKPBITUE IS 3alllUThl MU OT aTMochepHOM
koppo3uu. CocTaBbT€ SJEKTPOHHBIC YPABHEHMS KAaTOJHOTO M AHOJHOTO IPOIIECCOB B
CJIy4yae HapylI€HUs CIUIOUTHOCTU MOKPBITHSI.
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78. Ilpemyioxkute aHOJHOE TMOKPBITUE IS 3alIUThl LHMHKA OT KOPPO3UHU.
CocTaBbTe 3JEKTPOHHbBIE YPABHEHUS KaTOJAHOIO U aHOJAHOTO MPOLIECCOB B KUCIION cpefe
B CJIy4yae HapyUIECHUs CIJIOIIHOCTH MOKPBITHSI.

79. OOBsICHUTE C TOYKHU 3pPEHUSI DIEKTPOXUMHUYECKOW KOppo3uu (0Opa3oBaHUs
MUKpOTaJIbBAHOIIAP) sIBJICHUE OOCCIIMHKOBAHUS JIATYHU (CIJIaB MEJIU U LIUHKA).

80. B paanonpuOOpoCTpOCHUN HEPEIKO UCIOIL3YIOT KOHTaKTh Al-Au. C kakoii
JENOJIApU3alMe MPOTeKAaeT KOPPO3Hs TAKOTO KOHTaKTa B KUCIBIX cpenax? CocTaBbTe
AJIEKTPOHHBIE YPABHEHUS POIIECCOB.

81. [lo 3amaHHBIM KOOpAMHATaM (HOMEp MEpHoJia, HOMEp TPYIIbl) HaWUTE
aneMeHThl B [lepuoanueckoil cucreme:

a)4,VIB; 6)5,VA,B)3,VIA;1)4,VB; n) 5, 1A, e) 4, IB

VYkaxure, AMaMarHUTHBIMA WJIM MapaMarHUTHBIMU OyAyT HEWTpaJIbHbIE aTOMBI
YKa3aHHBIX 3JIEMEHTOB.

82. UeM oTiHMyaeTcs IOCIICOBATEILHOCTD 3aIlOJIHEHUS JJeKTpoHamMu d —
AJIEMEHTOB OT S- U P- aneMeHTOoB? Kak 3To pas3inyue oTpa)xaeTcs Ha UX CBOMCTBAX?

83. ¥V Kakoro M3 3JIEMEHTOB — JIUTHS, LE3US WU Oepuiiust OoJibllle SHEPIrUs
noHuzaunn? CrenaiTe BBIBOA O XMMUYECKUX CBOWCTBAaX UX aTOMOB.

84. Kakue u3 snmementoB N uinu P, S wim Se nposiBisitor 6oJiee OKUCTUTENbHbBIC
cBorictBa? [louemy?

85. Vkaxute tin xumudeckoi cBs3u B mosiekynax N2, NaCl, HF. [IpuBenute
CXEMBbI MIEPEKPBIBAHUS UX DJIEKTPOHHBIX OOJIAKOB.

86. Kak M3MEHAIOTCS XMMHUYECKUE CBOMCTBA COCIMHEHUM MApPTaHLA U XapakTep
CBSI3€M B HUX C YBEJIMYCHUEM CTENICHU OKUCIICHUS?

87. Kak m3MeHseTCsl 3HEPrusl CBSA3M NIPU MEPEXOAE OT KOBAJECHTHOM CBSI3H K
BOJOPOJHOM, OT BOJOPOJHOM CBSI3M K JAPYIrMM BHJAM  MEXKMOJIEKYJIIPHOTO
B3aNMOJECHUCTBUA.

88. YKaxuTe, U3MEHAETCS JM SHTPONUS H30JIMPOBAHHOM CHUCTEMBI, B KOTOPOU
MPOTEKaI0T 00paTuMble (a30BbIE IEPEXObL;

a) H20(x) «<>H20(x), 6) J2(x) <> J2(1)

89. Ilpoananusupyiite ypaBHeHne AG=AH-TAS u ykaxwure, kak 3aBucut AG oT
TEeMIIepaTyphbl, €ClIn

a) AS<0,6)AS>0,8)AS=0

YKaXuTe KpUTEpUM NPOTEKAaHHSI CAaMOIIPOM3BOJIBHBIX PEAKIUHA B 3aKPBITOU
cucteme mipu AS =0.

90. Wcxons u3 3Ha4YeHnit cranaapTHou sHeprun ['mb0ca peakuuii

a) CS2(k) +302(1) = CO2(1) + 2S02(r); AG0298 = - 1058k ]I

0) A1203(kx) +.2Cr(x) = Cr203(x) + 2A1(x); AG0298 = + 523k /[x

B) 2PbS(x) + 302(r) = 2PbO(x) + 2S02(r); AG0298 = - 483k /I«

r) H2(1) + 2C(k) N2(r) = 2HCN(x); AG0298 = + 252k /Tx

ONpENENUTEe HaNpaBlIEHWE HX MPEUMYIIECTBEHHOTO CaMOMPOU3BOJIBLHOTO
IIPOTEKAHUS B 3aKPBITON CUCTEME.
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