[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
(®WO: Manannyesa Hatanbs HukonaesHa

RomxHoctb: aupexTop Gunuana MUITMCTEPCTRO TPARCTTOPTA POCCEACKOH MEIEFAITHHA
[ata nognucanus: 29.03.2023 14:08:25

VHUKaNbHbi TIPOrPaMMHbIFE KIOY: DPRIEPANBHUOE ATCHTCTBO KEAEMONOPONKHOI O TPAHCTIOPTA

94732¢3d95 3a82d495dcc3?§§‘&3’8§7‘388‘5fé&‘d’1‘5“ IIOFE CIOASETOOE OB AZOTATE B! KIL SYPERIKINE RBIC R O OLPATOLBAHHA
WA "TAPCTREHHRI YHHBEPCHTET IIVTEH COOBIIEHIA

{CamT¥IIC)

Duangn CamEPYIIC a v, HExuey Hosropoae

- y

o
PACCMOTPFHA
HY 3AGUMATIAA YARROTQ CORSTA DHIHATA
CamI'¥TIC & t. ITwicaeM Lloeropote
upoioxoal or 28 mrottg 2022 1 Ne |

XuMua

paBogas mporpaMMa JTHCIHTIIHAEY

CrenmanesocTh 23 .05.04 DvcnnyaTtanms MO ICIHBIX 4OPOT

Crcnpanusauna: MarucTpane EI# TPAHCTIOPT

Qapua 0OYUEHNHA: OTHATL

Heuxxnuni TTosropoa 2022



IIporpammy cocrasun: Konapatiok E.B.

Pabouas nmporpamma pazpaborana B coorBeTcTBrM ¢ DI'OC:

®denepanbHbI TOCYIaPCTBEHHBIN 00pa30BaTEbHBIA CTAaHAAPT BBICHIETO 00Opa30BaHUS
no cneruaibHocT 23.05.04 DkcruryaTtanus KeJEe3HbIX JOPOr YTBEPKIECH IMPUKA30M
MunucTepcTBa 006pa3oBanus U Hayku Poccuiickoit denepanun ot «27» mapra 2018 1.
Ne 216.

Pabouass mporpamma omobpena Ha 3acemaHuu kadeapbsl «OOmeoOpa3oBaTenbHbIE U
poeCCUOHATTEHBIE TUCIIUTUTAHBD)

[TpoTtokon ot «18» utonst 2022 r. Ne 10

3as. xadenpoi, KaH. TexH. HayK, npod. (‘f«é/; U.B. Kacnapos



1. IlepeyeHsb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C INIAHUPYEMBIMH pPe3yJIbTaTaMU 0CBOCHUSA
o0pa3oBaTeibHOM MPOrpaMMbI

1.1. lean u 321244 TUCHUNJIMHBI

[leapto ocBOeHUS! y4yeOHOW IUCHUMUILTUHBI «XUMHUS» SABISETCS (OPMUPOBAHUE Y
oOy4Jaronuxcsi KOMIIETEHIIMM B COOTBETCTBUU C (perepaibHbIMH TOCYJApPCTBEHHBIMU
o0pa3oBaTeNbHBIMU CTaHAAPTaMHU MO CHEHHAIBHOCTH «ODKCIUTyaTalus >KeJIe3HBIX
JI0pOT» U PUOOPETEHUE UMM

- 3HaHUH (QyHIAMEHTAIBHBIX 3aKOHOB XUMHUHU, MEXaHU3MOB H YCJIIOBHH MPOTEKAHUS
XUMUYECKUX PEAKIINUM, KAK OCHOBY COBPEMEHHOUM TEXHOJIOTHH;

- YMEHUH COCTaBIATh U AaHAIM3UPOBATh XUMUYECKUE YPABHECHMUS,

MPUMEHATh  (U3UKO-XUMHYECKHE METOABI JUIsl pEIIeHus 3a7ad B 00JacTu
B3aMMOCBSI3aHHBIX SIBIGHUA M METOJAaxX aHajlu3a IPOU3BOJCTBEHHOTO KOHTPOJIS,
COBPEMEHHBIX MATEPHAJIOB, MPUMEHAEMBIX B CTPOUTENBCTBE MJIA  CO3JaHUS
TEOPETUUECKON 0a3bl YCIEIHOTO YCBOCHUS CTYJIEHTaMU CIIEUAIbHBIX JUCIUIUINH;

- HaBBIKOB Ch€Ma MOKA3aHWM W3MEPUTEIBHBIX MPUOOPOB PA3TUYHOM TOUYHOCTH,
MIPUTOTOBJICHUS PACTBOPOB TPEOYEeMOW KOHIICHTPAIIMH JJIsl POBEJCHUS UCCIICIOBAHUM,
aHaJIM3a MOJIYYCHHBIX MPU UCCIEAOBAaHUM TpadUKOB.

1.2. Komnerenuuu o0y4amuerocs, opMupyemMblie B pe3yJibTaTe 0CBOCHUS
TUCUMILIMHBI (MOXYJISA).
B xone wu3ydeHMs AUCHUIUIMHBI «XUMUS» Yy CTYIEHTa JOJDKHBI OBITh
chopMUpOBaHbl 3HAHUS, YMEHUSI U HABBIKM, COOTHECEHHbIC C IUJIAHUPYEMBIMU
pe3ynbTaTaMu OCBOCHHUSI 00pa30BaTENbHBIX MPOIPAMM:

HNupukarop Pe3yabTaTnl ocBOeHMS
YueOHO 11 CIUNJINHBI

OIIK-1 Crnocoben pemarb HHXEHEpHbIE 3aJaud B MNPO(EeCCHOHAIBHOW JIeATENBHOCTH C
HCIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUYECKOT0 aHaJu3a U MOJIETTMPOBaHUS

OIIK-1.2. [Tpumensier 3HaTh:

OCHOBHBIE TIOHSITHS M 3aKOHBI |- OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH XUMHUH;

€CTECTBEHHBIX HayK JJIs - CTPOCHHE BEIECTBA HA COBPEMEHHOM YPOBHE,

pelIeHus mpeaAMeTHO- pacyeTsl KOHIIEHTPAIIMHA PACTBOPOB, IPOU3BEACHUS PACTBOPHUMOCTH;
npoMIbHBIX 3a]a4 - MEXaHU3MBbI U YCIIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIIUH,

HpeI[BI/II[CTB nx p€3y.]'H)TaTBI, OHpe)ICJ'ISITI) BO3MOXHOCTH ynpaBJ'IfITI)
XUMHUYECKHUM MPOLIECCOM Ha OCHOBAHUU DHEPTETUYECKUX OIEHOK,
MPOBOAMTDH PEaKuu ObICTpEE U B HY>KHOM HalpaBJIEHUU U NPU
YCIOBUSAX HanOoJee MPUEMIIEMbIX sl IPOU3BOICTBEHHBIX
MacmTadoB;

YMeTh:

- TPOBOJUTH PacUeThl MO OCHOBHBIM 3aKOHAM XHUMHUHU JUISI PEUICHHS
poQ)eCCHOHANIBHBIX 3a]1aY;

- co0mroaaTh Mephl MPEJOCTOPOKHOCTH MPH paboTe ¢ XUMUYECKUMU
peakTuBamu;

- TPUMEHSTHh (U3UKO-XMMHYECKHE METOIbI JJIsi pPelIeHHs 3a1ad B
00J1aCTH B3aUMOCBSI3aHHBIX SIBJICHHUIA;

Baanern:

- HaBBIKaMU IPOBEJICHUS] XUMHUUYECKUX U3MEPEHUHN U PACUETOB,;
- HaBBIKAMU PELIEHUS] XUMUYECKUX 3a/1aY;

- HABBIKAMH aHaAJIN3a XUMHUYCCKUX BKCHepI/IMeHTOB.




OIIK-1.3. [Tpumensier
CCTCCTBCHHOHAYYHBIC MCTO/IbL
TEOPETUYECKOTO U
AKCMEPUMEHTATBHOTO
uccie10BaHusl 00BbEKTOB,
MPOLECCOB, SIBJICHU;
MIPOBOJIUT 3KCIIEPUMEHTHI 110
3aJaHHOM METOJUKE U
aHAJIU3UPYET PE3yJIbTAThI

3HaThb:

- eCTeCTBeHHOHaquLIe METOAbI TCOpeTI/I‘-IGCKOI‘O nu
AKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS 00bEKTOB, IIPOLIECCOB, SIBJICHUN
- METOJIBI pacueTa KOHIIEHTpallui PaCTBOPOB, IIPOU3BENCHU
PacTBOPHMOCTH;

- MepBI IPEIOCTOPOKHOCTH TIPU PAbOTE ¢ XUMHUECKUMHU PEAKTUBAMU,

YMeTh:

- HpOBOI[I/ITb pvaeTBI II0 OCHOBHBIM 3aKOHaM XHUMHHU OJIs pemeHI/m
po¢)eCCHOHANIBHBIX 3a]1a4;

- c00JII01aTh MEphI MPEJOCTOPOKHOCTU MpU paboTe C XUMUUYECKUMHU
peaKkTUBaMy,

- HpI/IMeHHTB (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ METOABI JIsL pemeHI/m 3a1a4 B
001aCTH B3aMMOCBSI3aHHBIX SBICHHMI;

Baagern:

- HaBBIKAMHU MPOBEJCHUS SKCIEPUMEHTOB MO 3aJaHHONH METOANKE M
aHaJIN3a Pe3yJIbTaTOB;

- HaBbIKAMU pPEIICHUs] XUMUYECKHUX 3a]1a4;

- HABBIKAMH aHAJIN3a XUMHUYCCKUX BKCHepI/IMeHTOB.

2. MecTo TUCHUILTHHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl
VYyeOHass AUCUUIUIMHA «XUMHUS» OTHOCUTCSA K 0Osi3arenbHOM yactu bioka bl
«Jlucrunnuabl (MOYJIN)» U ABISETCS 00S13aTEIBHON I U3YUEHUS.

Kon HanMeHoBaHMe JUCHHMILINHBI Koasl popmupyemsbIx
AUCHHUILIHHBI KOMIIETCHIIUI,
HHIMKATOPOB
OcBauBaeMasi AMCUHMILIMHA
51.0.15 | Xumus | OIIK-1 (OIIK-1.2, OIIK-1.3)
IIpenmecTByromue TUCHUIIIHHBI
51.0.10 | dusuka | OIIK-1 (OIIK-1.2, OIIK-1.3)
JMCIUIIHHBI, 0CBaMBaeMble apaJiejbHO
| Her \
Hocaenyoumue 1uCUUITHHBI
B3.01() BelnonHeHue 1 3ammTa BbITYCKHOU OIIK-1 (OIIK-1.2, OIIK-1.3)

KBAJIM(UKAIIMOHHON pabOThI

3. O0beM AUCHUIIMHBI (MOYJIs1) B 3a4€THBIX eJHHUIIAX ¢ YKA3aHHEM KOJINYeCTBa
aKaJeMH4eCKUX YaCOB, BbIIEJIeMbIX HA KOHTAKTHYI0 Pa00Ty 00y4aoImuXxcs ¢
npenojaasaresieM (10 BUAAM y4eOHbIX 3aHATHI)

U HA CAMOCTOAITEIbHYI0 PadoTy 00y4Yaromuxcst

3.1. Pacnpenesienne o0beMa yueOHOM JUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojgaBarejieM U CAMOCTOATEIbHYI0 padoTy 00y4aruXCs

Bug yueOHo# paboThl Bcero yacos Kypch
no (cemecTpnl)
ydeOHOMY 2(3)
TJIaHY

OO01mast TpyA0€MKOCTh AUCIUTUIHHBL:
- 4acoB 72 72
- 3aUETHBIX €IUHHUI] 2 2
KonTakTHasi padora o0y4yalommxcsi ¢ TpenogaBaTeeM 32,25 32,25
(Bcero), 4acos
AyIUTOpHBIE 3aHATHSI, BCETO 32,25 32,25
B T.Y. JICKIIHH




NPAKTUYECKUE 3aHATH 16 16

nabopaTopHbIe paboThI 16 16

KA

KD 0,25 0,25
CaMocTofTe/IbHAA MOATOTOBKA K DK3aMeHaM 8,75 8,75
B MIEPHOJ] IK3aMEeHAIMOHHOM cecCUH (KOHTPOJIb)
CamocrosiTejibHas padoTa 31 31

B TOM YHMCJIC Ha BBIIIOJJHCHUC!

KOHTPOJIbHOH paboThI

pacueTHO-TpaduIecKoil paboThI

pedepara

KypCOBOi paboThI

KYPCOBOTI'O IIPOCKTA

Bupl mpoMexyTo4yHOTO KOHTPOJIA 3a 3a

Texyumuil KOHTPoJIb (BUA, KOJIHYECTBO)

4. Copepxkanme JMCUMILVIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM

(pasue.ﬂaM) C YKa3aHMEM OTBCACHHOI'0O HA HUX KOJUYIECCTBA aKAACEMUIECCKUX YaCco0B

U BUJ0B Y4eOHBIX 3aHATHUI

4.1. Tembl 1 KpaTKoOe coJepKaHUE Kypca

1. Paznen «CTpoeHne BelmecTBay
Tema 1.1 BBenenmne.

OCHOBHBIE LIENIN U 33J]a4H Kypca.

Xumusl Kak OpeaMeT ecTecTBo3HaHusd. lIpeamer xumuu u ee CBiA3b C
APYyTMMHU HayKaMd. 3Hau€HUE XUMHM B  (OPMHpPOBAHMM HAYYHOTO
MHPOBO33pEHU B HU3YYCHUU NPUPOABI U PA3BUTUM TEXHUKU. XUMHU3ALUA
IIPOM3BOJICTBA U CEIBCKOI0 X035AMCTBA. XUMUS U OXpaHa OKPYKAIOLIEH CPEbl.

Tema 1.2. CTpoeHue aToMa U CUCTEMATHKA XUMHYECKHUX JIEMEHTOB

KBaHTOBO - MexaHnyecKkas MoJiesib aroMa. KBaHTOBBIE UKCiIa. ATOMHBIE
opoutanu. I[lpunuun Ilaynu. IlpaBuna W TOPSIAOK 3aMOJHEHUS ATOMHBIX
opOutanei. CTpoeHre MHOTOAJIEKTPOHHBIX aTOMOB. Ilepuoanueckas cucrema
anemenToB /.M. MenaeneeBa. MI3MeHEeHHE CBOMCTB XMMHYECKHMX AJIEMEHTOB U
uX coeauHeHu. OKHUCIMTETbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB.
3HaueHue nepuoauueckoro 3akona /.M. Menaeneena.

Tema 1.3. XuMuueckasi CBA3b
OCHOBHBIE THUIIBI U XaPAKTEPUCTUKU XUMHUUYECKOH cBsi3U. KoBaneHTHas u
MOHHAs CBSI3b. METOJ BAJICHTHBIX CBA3EH, MOHITHE O METOAE MOJEKYJISPHBIX
op6uTtaneii. CTpoeHue u CBONCTBA MPOCTEUIITUX MOJIEKYI.

Tema 1.4. Tunbl B3auMoaeiicTBUs MoJIeKyJ1. KoMIieKcHbIe cOeAMHeHU S
OCHOBHBIE BUJBI B3aUMOJACHUCTBUS MOJIEKYJI. CHIIbl MEKMOJIEKYISIPHOTO
B3auMoiercTBUs. BogopoaHas cBsA3b. JJOHOPHO-aKIENTOPHOE B3AaUMOIEHCTBUE
Mosekya. KomrmekcHbie coequnenusi. KoMmmiekcebl, KoMIIIEKCo0Opa3oBaTeu,
JIUTAHJBI, 3apA] U KOOPAMHALMOHHOE YMCIIO KOMIUIEKCOB. THIBI KOMIUIEKCHBIX
coenuHeHun. [IoHATHE O TEOPUAX KOMIUIEKCHBIX COCIUHEHUM.



Tema 1.5 Xumus BemiecTBa B KOHICHCUPOBAHHOM COCTOSIHUM
ArperatHoe COCTOSHME BELECTBA. XMMUUECKOE CTPOECHUE TBEPAOIO Tela.
AMopHOE U  KpUCTAINIMYECKOE COCTOSHHME  BellecTBa. Kpucramisl.
Kpucramnmmueckue pemerkd. XuMUYECKas CBsSI3b B TBEPABIX  Telax.
Merammueckast CBsI3b U METaJUIbl, XUMUYECKasl CBS3b B IOJYIPOBOJHUKAX U
TUIEKTpUKaX. PealbHbIEe KpUCTAIUIBL.

Tema 1.6 Xumust MeTa/sIoB
3aBUCUMOCTh CBOMCTB METAJUIOB OT MX IIOJIOXKECHHUS B NEPHOIUYECKOU
cucreme [[.. Menneneesa. MHTEpMETAIIINYECKUE COCIMHEHUS U TBEPIbIE
pacTBopbl MeTalwuioB. OCHOBHBIE METO/ABI MOJYyYEeHHsS] MeTauioB. DU3HKO-
XUMHUYECKHE TPOIIECCHI MIPU CBapKe M Maiike MeTamuioB, d - anements! [V - VII
rpynn. XAMHs 3JIEMEHTOB CEMEHCTBA JKee3a, UX XUMHUYECKHE COCIUHEHHS.
XHUMHUS TUIATHHOBBIX METAJJIOB. XUMUS METAJUIOB MOATPYIIIT MEU U LIUHKA.

Tema 1.7 XuMusi mo1ynpoBOAHUKOB
CepxnpoBojsiiue MaTepHUalbl. DNeMEHTHbIE ITOJIYIIPOBOJHUKMU.
[ToympoBoiHUKOBBIE coenuHeHUs. DUZMKO-XUMHUECKHE CTIOCOOBI 00paboTKU
[IOJIyIIPOBOJHUKOB.

2. Paznen «O0mme 3aKOHOMEPHOCTH XUMHYECKUX MPOLECCOB)»

Tema 2.1. JHepreTuka XMuMHYECKHUX NMPOLECCOB. XMMHUYECKOE PaBHOBECHE.

OHepreTrueckue 3PQPeKTbl XUMHUUECKUX peakuuil. BHyTpeHHss sHeprus
u osHTanbnus. Tepmoxumus. 3akoHbl ['ecca. OHTanbnus oOpa3oBaHUA
XUMUYECKUX COCIUHEHUU. DHTPONMS M €€ H3MEHEHUE MPU XHUMHYECKUX
nporeccax. DHeprus ['nb06ca u sHeprus ['enbmrosibiia U €e U3MEHEHUE MpHU
XUMUYECKUX  Mpoleccax. YCIOBUS  CaMONPOU3BOJIBHOIO  PaBHOBECHS.
KoHcranTta paBHOBecHss U €€ CBA3b C TEPMOJUHAMUYECKUMH (PYHKIUSMHU.
[Tpunnun Jle — Hlartense

Tema 2.2. PapHoBecHe B reTeporeHHbIX CHCTEMAaX

XHUMHUYECKOE DPaBHOBECHME B TIeTEepOreHHmlXx cucreMax. dazosoe
paBHOBecHe U mpaBuwio (a3. PU3NKO-XMMUUECKUN aHAIU3 ABYXKOMIIOHEHTHBIX
cucreM.  PacnpeneneHne  TpeTbero - KOMIIOHEHTa  MEXAY — JABYMSA
HECMEILIMBAIOMIMMHUCS KUAKOCTIMU. DKcTpakius. Copouus. [loBepxHOCTHBIE
BeliecTBa. AncopOuus. AncopOLMOHHOE paBHOBECHE.

['eTeporennble aucnepcHble cucTeMbl. KOJUIOWIHBIE CHCTEMBI U HX
nonydeHre. CTpoeHue KOJUIOMIHBIX YAaCTUL. ATpPEraTMBHAs U KUHETHYECKas
ycTonuuBOCTh cucteM. Koarymsanusa. Omynscnn. CycneH3un

Tema 2.3. XuMu4eckasi KHHETHUKA
CKOpOCTh XUMUYECKOM PEAKIIMU U €€ 3aBUCUMOCTh OT KOHLICHTPALIMU U
temreparypbl. KoHcTaHTa ckOpocTH peakunu. ['omoreHHbin karanus. Llennbie
peakiuu. OU3NYECKUE METOJIbl YCKOPEHUS XUMHUYECKHX peakuuid. CKopocTh
rEeTEPOreHHBIX XUMUYECKUX peakui. [ eTeporeHHbIi KaTannu3



3. Paznea «PactBopbi». Tema 3.1 PacTBopsl

Tunel pacTBOPOB, CMOCOOBI BBIPAKEHUS KOHIICHTPAIIUA PAaCTBOPOB.
3aKOHBI UJI€ATBHBIX PACTBOPOB. PacTBOpPBI HERJIEKTPOIUTOB U DJICKTPOJIUTOB.
Bonnble pactBopel 25eKTposauTOB. CuibHble U CilaOble 3JIEKTPOIMUTHI.
CBolicTBa pacTBOPOB AJIEKTPOJUTOB.

AKTHBHOCTb. JJIEKTPOJUTHYECKAsE AUCCOLMAIMS BOJbl. BoaopoaHbIil
nokaszatenab cpeapl. VMoOHHBIE peaknuu B pacTBopax. IIpousBeneHue
pactBopuMocTU. bydepHbie pacTBOPHI.

I'moponus cosent. Juccoumanusi KOMIUIEKCHBIX COEOUHEHHMH. Teopus
KHCJIOT 1 OCHOBAHUH

Tema 3.2 CBoiicTBa pacTBOPOB.
PactBopumocTs, OydepHble pacTBOophl. PaBHOBecMe B  TIeTEpOT€HHBIX
cuctemax. ®daszoBoe paBHOBecne W moHATHE da3. Dkctpakius. CopOmwms.
IToBepxHOCTHBIE BemiecTBa. AncopOuus. AICOPOIMOHHOE pPaBHOBECHUE.
['ereporennsie qucnepcHble cucTeMbl. KoutonaHble CUCTEMBI U UX MOJTy4YeHHUE.
CtpoeHue KOUIOUIHBIX YaCTHUIl. ATperaTuBHas U KUHETUYECKasi yCTOMYUBOCTh
cucreM. Koarynsuus. Omynbscuu. CycrnieH3uu.

Tema 3.3 XumMus BOAbI

CtpoeHue MOJIEKYJ M CBOWMCTBAa BOAbI. JlmarpamMma COCTOSIHUS BOJIBI.
JlnarpamMma IUIAaBKOCTHM CUCTEM THIIA BOJA - Coyib. Kpucramnuszanusi BOAbl U
BOJIHBIX PAacTBOPOB B PA3JIMYHBIX YCJIOBUSIX. XHUMHUYECKHE CBOMCTBA BOJBI.
B3auMmogeiictBue BOABI € MNPOCTBIMM  BEIIECTBAMU M XUMHUYECKHUMH
COCTMHCHUSAMM.

[Ipuponubie Boapl u ux coctaB. JKecrkocts Boabl. Komtonansie
BEIIIECTBA MPHUPOJHBIX BOJ M MX yJNaJICHHE. YMSTYEHHE U 00ECCOIMBaHUE
BOJIbI. MeToIbl OCaXAEHUsI, HOHHOT'O 0OMEHA U MEMOpPaHHBIE METO/IBI.

4. Paznen «Iloanmepnbi». Tema 4.1 Xumus BAKYIIUX BelleCTB

Onpenenenve u kiaacCUpUKAIMSA BSDKYIIMX BEIIECTB M HMX CBOWCTBA.
Bozaymabie ¥ TUOpaBIMYECKHME BSDKYIIME BellecTBa. V3BECTKOBBIE W
TUTICOBBIC BsDKymue BeriecTBa. [lopTnananement. [Iporeccsl cxBaThIBaHUS U
TBepaeHus1. beron. Koppo3us 6eTOHOB 1 MeTObI OOPHOBI ¢ HEl

Tema 4.2 DjieMeHTbI OPraHUYeCKOil XUMHH

Crpoenue, kiaccuduKkaius U CBONCTBA OPraHUYECKUX COCIUHCHUM.
YrneBonopoasl U uX NPou3BOAHBIE. KpeMHUMOPTraHMYECKUE COCTUHEHNS.

CoctaB u CBOMCTBa OpPraHWYECKOrO TOIUIMBA. TEPMOXHMHS TOIUIMBA.
TBepnoe TomauBo W ero mnepepadborka. Kuakoe W ra3z000pa3zHOe TOIUIUBO.
[Tonatrne o (UBUKO-XUMUUYECKUX TIpollecca TOPEHHsS TOIUIMBA. XUMUS
CMa309HO-OXJIAKIAIOIMINX CPEACTB, MPUMEHSIEMBIX MpH 00pabOTKE METAIIOB
1 CIu1aBoB. PUBHKO-XMMUYCCKHE CBOMCTBA M MEXaHU3M BO3JICHCTBHS paboumnx
cpell THAPABIMYECKUX CUCTEM.

Tema 4.3 Opranuyeckue NoJIuMepbl MATEPHAIbI
Xumus TONMUMEPOB. METOI MOJNy4eHUs IOJIMMEPOB. 3aBUCUMOCTH
CBOWCTB IIOJIUMEPOB OT COCTaBa M CTPYKTYphl. XUMHUSA IOJIUMEPHBIX



KOHCTPYKIIMOHHBIX MAaTEpHAIOB. XHMHUS KOMIIO3ULIMOHHBIX MAaTEPHUAIIOB.
[TonuMepHbIE TOKPBITUSA U KIEU. XUMHS MTOTUMEPHBIX ITUDJIEKTPUKOB. XUMUS
[IOJIMMEPHBIX ITPOBOAHUKOB.

5. Pazjen «JiieKTpoXuMHYECKHE MPOIecChD
Tema 5.1. DiieKTpoXUMHYECKHE MPOIECCHI
OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE IPOLIECCHI: oTpeJieieHHe,
TEpPMOJIMHAMMKA,  COCTaBJIEHWE  YypaBHeHUU  peakuuid.  OmnpeneneHue,
Kkjnaccudukanus — DIEKTPOXMMHUYECKHMX  mpoueccoB.  3akoH — Dapanes.
TepmoguHaMuka JJIEKTPOAHBIX TIporeccoB. [loHATHE 00 AIEKTPOIHBIX
noreHuuanax. [lanpBanmyeckue saeMeHThl. JJIC U ee U3MepeHHe.
CraHmapTHBIA BOAOPOIHBIN SJEKTPON W BOJIOPOJHAS INKAJa MOTCHIIHAJIOB.
VYpasuenue Hepucra. [loTeHImanb METAINTHYECKUX, Ta30BBIX U OKUCITUTEIIHHO-
BOCCTAHOBUTEIBHBIX JJIEKTPOAOB. KHWHETHKA 53JIEKTPOJHBIX IPOIIECCOB.
DNeKTpOXUMHYECKasT ¥ KOHIICHTPAIIMOHHAS TOJApU3ANMs. DJIEKTPOJIH3.
[TocnenoBaTenbHOCTH JIEKTPOAHBIX MPOLIECCOB. BBIX0M MO TOKY. DIEKTPOIU3
C HEpacCTBOPUMBIMH M PACTBOPUMBIMH aHOAaMu. [IpakTHueckoe MpuMeHEHUe
AIIEKTPOJIU3A.

Tema 5.2. Koppo3us u 3a1uuTa MeTaJJIOB U CIIJIABOB
OcHOBHBIE BH/IbI KOPPO3UHU. Xumuyeckas KOppO3Hs.
Onexktpoxumuueckas Kopposus. Kopposuss mnon JeicTBHEM  OJIyKIArOIMIMX
TOKOB. MeTron 3ammTbel OT KOPPO3UU: JIETUPOBAHUE, JIIEKTPOXMUMHUYECKAS
3aIlIMTa, 3AIIUTHBIE TOKPBHITHA. M3MEHEHHE CBOWCTB KOPPO3HMOHHOW CPENBI.
NHruburopsl KOppo3uu.

4.2. Conep:kaHue QUCHUIIMHBI (MOAYJIsl), CTPYKTYPUPOBAHHOE 110 TEMaM

Bcero Bupl yueOHBIX 3aHATUI
9acoB 110 AynutopHbIe
yaeOHOMY 3aHATHUA,
Tewmer IUIaHY B TOM YMCIIE
CPC
JK [ JP [ 113
2 kypc (3 cemecTp)
Pasgen 1 «OcHOBHBIE IIOHATHA W 3aKOHBI 18 7 11
XUMUN
Paznen 2. «O61ue 3aKk0OHOMEPHOCTH 8 4 2 2
XUMHAYECKHX TPOIIECCOB)
Paznen 3. «PacTBOpHI M CBOHCTBA PACTBOPOBY 12 4 2 6
Paznen 4. «DneMeHThl OpraHn4ecKOil XUMHUM» 6 2 4
Paznen 5 « DnekTpoOXUMHUYECKHE TPOIIECChI» 19 8 3 8
KA
KD 0,25
Kontposnb 8,75
Bcero 3a 3 cemectp 72 16 16 31
NTOI'O 3a 2 xypc 72 16 16 31

4.3. TemaTuKa NPAKTHYECKUX 3aHATHH

KonuuectBo yacos

Tema MMPAKTUYCCKOI'O 3aHATHA
BCETO

2 kypc (3 cemecTp)




Pa3gen 1 «OCHOBHBIE ITOHITHS U 3aKOHBI XUMUN

Paznen 2. «O0mue 3aKOHOMEPHOCTH XMMHYECKHX TPOLIECCOBY

Pa3nen 4. «DneMeHThl OpraHM4ecKOr XUMHUN»

7
2
Paznen 3. «PacTBOphI M CBOMCTBA paCTBOPOBY 2
2
3

Paznen 5 « DeKTpoXuMUYECKue MpoIecCh»

Bcero 3a 3 cemectp 16

HUTOTI'O 3a 2 xypc 16

4.4, TemaTuka J1a00paTOPHBIX padoT

KosmgecTBo yacoB
Tema 1abopaTopHOTO 3aHATHUS
BCETO
2 xkypc (3 cemectp)
Paznen «O61mme 3akOHOMEPHOCTH XUMUYECKHUX MTPOLIECCOBY 4
Paspnen «PacTBOpBI M CBOKCTBA paCTBOPOBY 4
Paznen «DneKTpoXuMUIeCcKre mpoIecch 8
Bcero 3a 3 cemectp 16
HNTOTI'O 3a 2 xypc 16

4.5. TeMmaTuKa KypcOBBIX padoT (IPOEKTOB)
KypcoBsie paboThI (MMPOEKTHI) y4€OHBIM TJIAHOM HE MIPETYCMOTPEHBI.

4.6. TemaTuKa KOHTPOJIbHBIX PadoT
KoHTposnbHbIe paboThl yUeOHBIM TUIAHOM HE TIPEyCMOTPEHBI.

5.YueOHO-MeTOAMYECKOE 00ecIieYeHne AJIs1 CAMOCTOSATEIbHOU PadoThI
o0y4aromuxcs mo JMCUUILINHE (MOTYJII0)

5.1. PacnipeniesieHre 4acoB 110 TeMaM W BUIAM CAMOCTOSATEJIbHOI padoThI

Bcero yacos 1o
Tembl Bun pabotst
y4yeOHOMY IIaHy
2 kypc (3 cemecTp)

Tema 1 «OcHOBHBIE TOHATHA U 11 Pabora ¢ aureparypoii, MOAroTOBKa K
3aKOHbBI XUMUU» MIPOMEXYTOUHOM aTTecTalun
Tema 2. «O6mue Pabora ¢ nautepaTypoii, MOArOTOBKA K
3aKOHOMEPHOCTH XUMHUYECKHUX 2 IIPOMEKYTOUYHOM aTTECTALNH
IIPOLIECCOBY
Tema 3. «PactBOpBI U CBOMCTBa 6 Pabora ¢ aureparypoii, mOAroTOBKa K
pacTBOpPOB» MIPOMEXYTOUHOM aTTecTaluu
Tema 4. «OJIEMEHTBI 4 Pabora ¢ aureparypoii, MOAroTOBKa K
OpPraHUYECKON XUMUN» MIPOMEXYTOUHOM aTTecTalun
Tema 5 «DOnekTpoxuMuyeckue 8 Pabora ¢ nuteparypoii, oAroToBKa K
MIPOLIECCHD MIPOMEXYTOUHOM aTTecTalun
Bceero 3a 3 cemecTp 31
NTOTI'O 3a 2 kypc 31

5.2. IlepeyeHb yueOHO-METOAMYECKOr0 O0ecneYeHus AJIs CaMOCTOSTEIbHOM
PadoTHI CTYIEHTOB C YKa3aHHe MeCTa UX HAXO0KIeHUs:

- yueOHas nurepatypa — oubnmoreka prmana u IbC;

- METOAMYECKUE PEKOMEHALIMH 110 CAMOCTOSITENIbHON paboTe — caldT unumana.



6. ®OH/1 OLICHOYHBIX CPEACTB /ISl IPOBEICHUS IPOMEKYTOYHOM aTTeCTAIUMN
o0y4yarouuxcs 1o JMCUUILVIHHE (MOAYJII0).

Bup o1ieHOYHBIX CpesicTB \ KomanuectBo

Texkymmii KOHTPOJIb

KonTponbhas pabora Y4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

KypcoBast paboTta (KypcoBoii MPOEKT) Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

IIpoMesKyTOYHBINH KOHTPOJIb

DK3aMeH Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

3auer 1

@DOH/JT OLICHOYHBIX CPE/ICTB MPEJCTABIEH B MPUIIOKEHUH K paboydeil mporpamMme.

7. IlepevyeHb OCHOBHOM M JONOJHUTEIBHOM JUTEPATYPbI

7.1. OcHoBHas JqUTEpaTypa

ABTODBI, 3ariaBue H3naTenscTBO, TOJI Komnnu-Bo
COCTaBUTEIH

JI1.1 | T'muuka H.JI. | O6mas xumus B 2 T. | Mocksa: N3naTenbeTBO | DNEKTPOHHBIN
Tom 1 : yuebnmk mus | FOpaiir, 2022. — 353 c.— | pecypc
BY30B Pexxnm Jocryna:

https://urait.ru/bcode/490493

JI1.2 | I'muaka H.JI. | O6mas xumus B 2 T. | Mockaa: N3naTenbeTBO | DIEKTPOHHBIN
Tom 2 : yueOnuk nans | FOpaiit, 2022.— 379 c.— | pecypc
BY30B Pexxnm Jocryna:

https://urait.ru/bcode/490494

7.2. JlonoJiHUTEJIbHAS JIUTEpaTypa

JI2.1 | ApremoBa OcHoBbl  obmeit  u | MockBa: KuoPyc, 2020. — | DneKTpOHHBI
2.K, OMOOpraHNYECKOMN 248 c. — Pexum gocryna: pecypc
Jmutprien xumud  :  ydeOHoe | https://www.book.ru/book/933
E.B. rnocodue 961

JI2.2 | MapteiHoBa T. | Xumusi:  yueOHMK U | Mockaa: N3narenbcTBO | DNEKTPOHHBIN
B. npakTukyMm Juist By3oB | FOpaiit, 2020. - 368 c. - Pexxum | pecypc

JOCTyMa:
https://urait.ru/book/himiya-
450500

8.Ilepevyennb pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHHUKAIIMOHHOM CETH
"UHTepHeT", HEOOXOAUMBIX /IJIsl 0CBOEHMSI TUCHUIIUHBI
1. OdunuanbHelil caiT Gunmana
2. DnekTpoHHas OubauoTedHas cucrema ibooks.ru (A#Oykc-py) - http://ibooks.ru
3. [TouckoBeie cuctemsl «AHnexcy, «Google» nis JocTyna K TeMaTUYECKUM
MH()OPMAITMOHHBIM PECYPCaM.

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

B mporecce oCBOCHMS TUCIUTIINHBI CTYACHTHI JTOJDKHBI IMOCETUTH JICKIIMOHHBIC
3aHATHS U BBITOJIHATH Ja0OpaTOpHbIC PAaOOTHI M MIPAKTUYCCKUE 3aHATHS B JJaOOpaTOpUU
XMMHH.

JIeKIIMOHHBIC  3aHATHUS COCTABJISAIOT OCHOBY TCOPETHYCCKOTO OOYYCHHS,
BKJIIFOYAIOT B ce0S CHCTEMaTHU3WPOBAaHHBIC OCHOBBI 3HAHWW 110 JUCIUILIMHE,
KOHIICHTPUPYIOT BHHUMaHHE OOYYalONmMXCS Ha HaWOoJIee CIIOXHBIX M Y3JOBBIX
BOIPOCAaX XMMUU. B Xoje neknuii mpemnojaBareib u3jaraeT U pa3bsCHIET OCHOBHBIEC,
HanOoJiee CIIOKHBIC TOHSATHUS TEMbI, a TaK)KE€ CBS3aHHBIE C HEW TEOPETUYECKHUE U
MPaKTUYECKUE TMPOOJIEMbI, JaeT PEKOMEHIAIUM HA BBIMOJHEHUE CAMOCTOSTEIILHON
paboTHI.


https://urait.ru/bcode/490493
https://urait.ru/bcode/490494
https://www.book.ru/book/933961
https://www.book.ru/book/933961
https://urait.ru/book/himiya-450500
https://urait.ru/book/himiya-450500
http://ibooks.ru/

B xoze sekunii CTyA€HTaM peKOMEHIYETCA:

- BECTU KOHCIIEKTUPOBAaHUE yUYEOHOTO MaTepuraa,;

- oOpaujaTh BHUMaHUE HAa KAaTETOpUHU, TOJIOKEHHS U 3aKOHbI, PACKPBIBAIOIINE
COJIEp’KAHUE TEX WJIM UHBIX SIBJICHUW U MPOLECCOB, HAYYHbIE BBIBOABI U MPAKTUYECKHE
PEKOMEHJAIMH 10 UX IPUMEHEHHIO;

- 3a/JaBaTh NPENOJABATEII0 YTOYHSIOUIME BONPOCHI C LEIbIO YSACHEHUS
TEOPETUYECKUX MOJIOKEHUN.

JI71s1 ycTienHoro oBJaJeHusl KypcoM HE0OXOAMMO MOCenIaTh BCE JICKINH, TaK Kak
TEMaTUYECKHUI MaTepral B3aMMOCBSI3aH MEXKY COOOM.

JlaGopatopHblie paboThI - yueOHOE 3aHSATHE, B paMKaX KOTOPOTO OCYIIECTBISETCS
TOT WIM WHOW HAy4YHBIM DKCIEPUMEHT, HAIPAaBJICHHBIM Ha IIOJYyYEHHUE PE3yJIbTATOB,
UMEIOINX 3HAYEHHE C TOYKU 3PEHUsl YCHEIIHOTO OCBOCHHUS CTYACHTaMU Y4eOHOM
MPOrPaAMMBL.

[lepen BbIMOTHEHHEM Ja0OpPATOPHOM pPabOTBI M MPAKTUUECKOTO 3aHSATHUS
CTYACHTY HEOOXOMMO CAATh JOMYCK K BBHIOJHEHUIO pabOThI MPENOIaBaTENIO.

Jlist ycnenrHo ciaum 10mycka HeoOX0AuMO:

1) 03HAKOMHTBCS C TEOPETHUECKUMH OCHOBAaMH, U3y4aeMbIMU B TAHHOW padoTe,
2) 4eTKO MPEJICTABISATh METOAUKY MPOBEICHUS ONBITOB,
3) 3HaTh TEXHUKY 0€30M1aCHOCTU IPU MPOBEJECHUU OIIBITOB.

[To pe3ynpTaTam npoBeneHHON 1a00paTOpHOI pabOThl CTYJEHTOM BBIIOIHSIETCS
OTYET, TI/I€ NPUBOIATCS BCE HEOOXOAUMBIE BBIUMCICHMS, 3allOJIHAETCA Talauia
pEe3yNbTaTOB WM JAETCS ONUCAHUE ONbITA C 00S3aTEIBbHOM 3aMHChI0 XMMHYECKUX
yYpaBHEHUH M BBIBOJOB. Ka)Ayl0 BBINOJHEHHYIO Ja0OpPAaTOpPHYIO padbOTy CTYAEHT
00s3aH 3alIUTUTh; Ha 3allMTE CTYACHT JOJDKEH MOKa3aTh 3HAHWE TEOPUU U METOJO0B
U3MEPEHHUsI, UCIONb3yEMBIX B JaHHOW padoTe; ymMeTh (OpMYIMpPOBATH U MOHUMATh
BCTpEYarouMecss B JAaHHOM padoTe 3aKOHOMEPHOCTH; 3HATh ONPEIEICHUS BCEX
BCTpEYAOUMXCsl B pad0OTe XMUMHUYECKUX MOHATUN U BEIUYMH;, YMETh aHAJIU3UPOBATh U
OOBSACHSTH MOJYYEHHBIE PE3YJIbTaThl U POPMYIUPOBATH BHIBOMI.

BaxxHOl YacThi0 CamMOCTOSATENBHOW pabOTHI SIBISETCS YTEHHE YYEOHOU U
HAay4YHOW JHTepaTypbl. B pamkax caMoCTOSTENbHOW pPabOThI CTYACHT JOJDKEH
PaccMOTPETh TEOPETUUECKUN MATEPHUAJ, KOTOPBIM HE BBIHOCUTCS Ha JEKIIMOHHBIN KypC.

IToaroroBka K 3a4eTy Mpearosaraer:

- U3y4EHUE PEKOMEHIYEMOU JIMTEPaTyPBhL;

- UI3YUYECHHUE KOHCIIEKTOB JICKIIHH.

- IOATOTOBKA OTYETOB M0 J1A00OPATOPHBIM U MPAKTUYECKUM paboTam

10. ITepeyenb nHGOPMAIUOHHBIX TEXHOJIOT U, MPOrPAMMHOI0 00ecTieYeHHs U
UHGPOPMALNMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3YyeMbIX
IPHU OCYLIECTBJICHUH 00Pa30BaTEJIbHOIO MPOLECCa M0 JMCUUILIMHE
[IporpammHoe oOecrieueHre JJid  MPOBEACHUS  JIGKIUW, JAEMOHCTpaIuu
npesenTanuii: Microsoft Office 2010 u BrIIE.

Ipodeccuonanbubie 6a3bl JAHHBIX,
HCNOJIb3yeMble IS U3yUYeHUs TUCHUIINHBI (CBOOOIHBIH 10CTYI)
Nudopmarmonnas cucrtema «EnnHoe OKHO MOCTyMa K HHGOPMAIIMOHHBIM pecypcamy -
http://window.edu.ru/catalog/resources?p rubr=2.2.74.7



http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

11. OnucaHue MaTepUAJbHO — TEeXHUYECKOl 0a3bl, HEOOXO0OAMMON IS
OCyIIIeCTBJIEHHUS 00111e00Pa30BATEILHOIO MPOoIecca MO JUCHUILINHE

11.1. TpeOoBaHus K AyTUTOPHUAM (IIOMELIEHUSIM, KAOUHETAM) JIJIsl IPOBeIeHUs
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOIIETr0 OCHAIEHUSI

Yyebnas ayautopus Uisl NPOBEACHUS YYEOHBIX 3aHSATUN, MPETyCMOTPEHHBIX
IporpaMMoi crnernuanurera (MpoBEACHUE 3aHITHH JIEKIMOHHOTO THUIA, 3aHITHH
CEMUHAPCKOTO THUIIA, TPYNNOBBIX W HHIMBUIYAIbHBIX KOHCYJbTAlUM, TEKYIIEro
KOHTPOJISL U IPOMEXKYTOUHOU arrectanun) - ayauropus Ne 401. CnenuanuzupoBaHHas
MeOeb: CTOJIBI YUCHUUYECKHE - 32 MIT., CTYJIbsl YICHHYECKHUE - 64 IIT., JOCKa HACTEHHAs
- 1 mr., cron npenogaBarens - 1 mT., cTyn npenogaBarens - 1 mrT. TexHudeckue
cpeAcTBa OOy4YEHHUs: TIEPEHOCHOM 3KpaH, MEPEHOCHOW MPOEKTOp, HOYTOYK. YueOHOo-
HarJISITHbIE nocoowus, o0ecreunBarome TEMaTUYECKUE WUTIOCTPALIUH,
COOTBETCTBYIOIIME paboueil mnporpaMMe IUCIHUIUIMHBI - KOMIUIEKT Mpe3eHTalUi
(xpanutcs Ha Kadeape).

11.2. IlepeyeHnb J1a00PATOPHOTO 000PYIOBAHUSA

VYyebHas aynuropusi I MPOBEACHUS y4eOHBIX 3aHSATUHN, NPEITyCMOTPEHHBIX
mporpaMmoi  cnenuanuTeTa (MpOBENEHWE 3aHSATUH  CEeMHHApCKOTOo  THMA) -
Jlabopatopust «Xumus», ayautopuss Ne 301. CrnenuanuszupoBaHHasi MeO€Nb: CTOJIbI
YYEHUYECKHE - 15 mT., cTynba yueHndyeckue — 31 mir., 1ocka HacTeHHas - | wmT., cTon
npenogaBarens - 1 mr., cTyn npenojasarens - 1 wt. JlaboparopHoe obopyaoBaHue:
PH - merp kapmanusbiil - 2 mr., annapat AAH - 1 mr., Becbl aHanutnueckue A/IB -
200M - 2 mT., BeChl TEXHUYECKHUE C pa3HoBecamu - 4 mr., Hacoc [llmxma - 1 .,
npuoop ®IK - 5611 - 1 mwit., TepMOMETp AEMOHCTPAUUOHHBIN - 1 mT., TepmomeTp TJI —
6 - 1 mr., cTynmka ¢ MECTUKOM - 2 IIT., CTOJ - BUTPUHA OOpAa3IOB - § IIT., MOJENb
peumietku rpaduta - 1 IIT., 2JIEKTPOHHBIE BEChl - | MIT., XUMHUYECKas Mocyla U
PEaKTUBBI JIJIsl MPOBEACHUS JIa0OpaTOPHBIX padboT, mpuOOp s deKkTposm3a (6 IIT.).
VY4eOHO-HaTIIHbIE TOCOOUS - KOMIUIEKT IJIaKaTOB.



IIpuioxkenue k padoyeil nporpamme

®OHJT
OIIEHOYHBIX CPE/JCTB

10 Y4eOHOM AUCITUTIIINHE

XUMHUA



1. IlepeyeHp KOMIIETEHIMI ¢ YKA3aHMEM 3TANOB MX ()OPMUPOBAHNS B
npouecce 0CBOCHUS Y4eOHON AUCHUNIMHBI

1.1. IlepeyeHb KOMNIETEHIIUA M HHAMKATOPOB

OIIK-1: CpocobeH pemarb HHXEHEpPHbIE 3aJadd B  Mpo(ecCHOHAIbHOM
JEATENBbHOCTH C MCIOJIB30BAaHUEM METOJOB E€CTECTBEHHBIX HAyK, MaTEMaTHYECKOIO
aHaJIM3a U MOJIEIIMPOBAHUS.

Nuauxatop OIIK-1.2. TIpuMeHsieT OCHOBHBIE NOHSTHS U 3aKOHBI €CTECTBEHHBIX
HayK JUJIsl peLIeHUS IPEIMETHO-TIPOPUIIBHBIX 3a/1a4

WNunukaTop OIIK-1.3. [Ipumenser €CTECTBEHHOHAYYHbBIC METO/IbI
TEOPETUYECKOTO U HKCIEPUMEHTAIBHOTO HCCIEAOBaHUS OOBEKTOB, IIPOIECCOB,
SABJICHUW; TPOBOJUT DSKCIEPUMEHTHl 1O 3aJaHHOM METOAMKE W AaHAIU3ZHUPYET
pe3yJIbTaThI

1.2.  Drtanbl popMupOBaHNA KOMIIETEHIINI B Ipouecce

O0CBOCHHUSA Y4eOHOH TMCIUTIIHUHBI
Conep:xanue 3Tana Koabl popmupyembix Ha
(BuaBI y4eOHOii paboThI) Tane KOMIETEeHIU,

HaunmeHnoBanue 3ramna

HHIMKATOPOB
Oran 1. ®opmupoBanue Jlexuuu, caMmocTosiTeNnbHAast padboTa OIIK-1 (OIIK-1.2, OIIK-
TEOPETHYECKOM 0a3bl CTYJCHTOB C TEOPETHUECKON Oa30i 1.3)
3HaAHUHI
Oran 2. ®opMupoBaHue Brinmonnenue nabopatopHbsIx pador, OIIK-1 (OIIK-1.2, OIIK-
yMEHUI MIPAaKTUYECKUX 3aHATUN 1.3)

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

BrimonmHeHue mabopaTopHbIX pador,
MPAKTHYECKHUX 3aHATHIA

Oran 3. @opmupoBaHue
HaBBIKOB IPAaKTUYECKOTO
WCIIOJIb30BAaHUsl 3HAHUHN U
yYMEHUM

Oran 4. [Iposepka
YCBOEHHOT'O MaTepuana

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

3auer

2. OnucaHnue noka3sareJsieil 1 KpUTepueB OlleHMBAHUS KOMIETEHUMIA Ha
Pa3JIMYHbIX 3Tanax ux ¢GopMupoBaHus, ONMCAHNE KA OLIEHUBAHUS

2.1. lloka3aTeJin M1 KPUTEPHH OLIEHNBAHUS KOMIIETEHIIM I
HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus

Oran Kon [Tokazarenu Kpurepun Cnoco0sI
dopMHpOBaHUs | KOMIIETEHIIHH, OLICHUBAaHMS OLICHKHU
KOMIETEHIINH MHMKATOpa KOMIETEHIIUH
Oran 1. OIIK-1 - IOCeLIEeHne - HaJIn4ue ydacTue B
dopMupoBaHue (OITK-1.2, JIEKIIUOHHBIX KOHCIIEKTA JICKIUNA | JUCKYCCUHU
TEOPETUYECKOMN OIIK-1.3) 3aHATHI; 110 BCEM TEMaM,
0a3bl 3HAHUI - BeJIeHUe BBIHECEHHBIM Ha
KOHCIIEKTA JIEKIUH; | JIGKIIMOHHOE
00CyXICHHE;
Oran 2. OIIK-1 - BBIIIOJIHEHUE - 3a71aHus - HaIlUCAHUE
dopmMupoBaHue (OITK-1.2, 1ab0paTOPHBIX 1a00paTOPHBIX oT4era o
yMeHui (peieHue OIIK-1.3) pabot u pabot u 71a00paTOPHBIM
3aJ1a4u 1o MPaKTUYECKUX MPaKTUYECKUX pabotam
o0pa3iry) 3aJlaHul; 3a/laHui
BBITIOJTHEHBI B




MIOJTHOM 00BbeMe
Ortam 3. OIIK-1 - BBIIIOJIHEHUE - 3aJjaHus - HamucaHue
dopmupoBaHue (OIIK-1.2, | nabopaTopHBIX 1a00paTOPHBIX oTyeTa o
HaBBIKOB OIIK-1.3) pabot u pabot u 1a60paTOPHBIM
MPAKTUIECKOTO MIPAKTUIECKHIX MPAKTUIECKHIX pabotam
HUCIOJIL30BAaHU 3aJIaHNM; 3aJaHUuN
3HAHUW U YMEHUUI BBIIIOJIHEHBI B
OJIHOM 00beMe
Ortan 4. TIposepka OIIK-1 - yCIenHas - OTBETHI Ha BCE YCTHBINA OTBET
YCBOEHHOTO (OIIK-1.2, 3aImTa BOITPOCHI TI0
Marepuasa OIIK-1.3) 1a00paTOPHBIX 1a00paTopHOit
pabor, pabore;
- 3a4eT - OTBETHI HA
BOMPOCHI 3a4eTa U
Ha JIONOJTHUTEIIbHBIC
BONPOCHI

2.2. Kpurepum ouleHUBAHHS KOMIIETEHIH 10 YPOBHIO HX COPMHPOBAHHOCTH

Kon YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHUIUMN
KOMITETEHIINH, 0a30BbIN cpenHuit BBICOKHIA
MHMKATOpa
OIIK-1 3HaTh: 3HaTh: 3HATH:

(OIIK-1.2) - OCHOBHBIC 3aKOHBI M | - OCHOBHBIE 3aKOHBI U | - OCHOBHBIE 3aKOHBI H
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH XHMHU;
XUMHH, XUMUH; - CTpPOEHHUE BEILIECTBA Ha
- CTPOCHHE BEILIECTBA | - CTPOCHUE BEIIECTBA HA | COBPEMEHHOM  YPOBHE,
Ha COBPEMEHHOM | COBPEMEHHOM  YPOBHE, | pacueThl KOHILIEHTpAIUU
YpOBHE, pacueTsl | pacyeThl KOHIIEHTPALMU | PaCTBOPOB,
KOHLEHTpaLuu pacTBOpOB, IPOU3BENICHUS
pacTBOpOB, MIPOU3BEICHUS pPacTBOPUMOCTH;
MIPOU3BEIECHUS pPacTBOPUMOCTH; - MEXaHU3MBbI U yCIIOBUS
pPacTBOPUMOCTH; - MEXaHU3MBbI U YCIOBUS | TPOTEKAHUSI XUMHUYECKUX
- MEXaHW3Mbl U | MPOTEKAHUS peakiuii, MpeIBUAETh UX
YCIIOBUSI TIPOTEKAHUsS | XUMUUECKUX  PEaKLU, | pe3yJabTaThl, ONPEIEIITh
XUMHUYECKUX MIPEABUIETh UX | BOBMOXXHOCTh YIIPaBJISTh
peakuuii, IpeIBUAETh | pe3yJIbTaThl, XUMHYECKHM ITPOLIECCOM
ux pe3yabTaThl, | ONPENENIATh Ha OCHOBaHUU
YMmern: BO3MO>XHOCTb JHEPreTUYECKUX OLEHOK,
- MPOBOAUTH PACUETHI | YIIPABIATh XUMUUYECKHM | TPOBOJIUTH peakiuu
1o OCHOBHBIM | IIPOLIECCOM Ha | OBICTpEE U B HYXKHOM
3aKOHaM XHMMMH Ui | OCHOBaHUHU HampaBlieHUd, W TIpH
peuieHus DYHEPreTUUECKUX YCIOBUSAX HauOonee
npoeccuoHaNbHBIX | OLEHOK, MIPUEMIIEMBIX TUTSt
3a/1a4; YMmeTn: MIPOU3BOCTBEHHBIX
- coOmoIaTh  MEpPHI | - MPOBOJAUTH PAaCcUYETHI MO | MacIITaboB;
IIPEIOCTOPOKHOCTH | OCHOBHBIM 3aKOHaM | YMeTh:
npu pabote C | XMMHMM JUISl PpEUIeHHs | - IPOBOAUTH PAcueThl 1O
XUMUYECKUMHU npodeccHoHaTbHBIX OCHOBHBIM 3aKOHaM
peaKkTuBaMu; 3ajady; XUMUW Ui PEIICHUS
Baaners: - cobOmromath  Mepbl | podecCHOHATBLHBIX
- HaBbIKaMU | MIPEIOCTOPOKHOCTU TIPH | 3a]ad;
IIPOBEJICHUS paboTe ¢ XMMHUYECKUMHU | -  COONIOAATH  Mephl
XUMUYECKUX peaKkTUBaMU; MIPEIOCTOPOKHOCTU TPU
HU3MEPEHUI U | - TPUMEHATh (PU3UKO- | paboTe ¢ XUMHUYECKUMHU

pacyéToB;

XUMHUYECKHUC METObI

peaKTUBaMu;




- HaBBIKAMU PEIICHUS | AN PEIIeHUs 3aJa4 B | - MPUMEHSITh (U3UKO-
XAMUYECKHX 3a]a4; obnactu XHUMUYECKHE METOOBI IS
- HaBBIKAMHU aHAJIM3a | B3aMMOCBSI3aHHBIX penieHus 3a1a4 B
XAMUYECKHUX SIBJICHUI; obnactu
IKCIIEPUMEHTOB Baaners: B3aMMOCBSI3aHHBIX
- HaBBIKAMH MPOBEICHUS | SIBICHUI;
XMMHUUYECKUX U3MepeHul | Biagern:
U pacuéToB; - HaBBIKAMHU TPOBEIACHUS
- HaBBIKAMHU PEIICHUS | XUMHUYECKHX H3MEPEHUM
XMUMHUYECKHX 3a]1a4; U PacuéToB;
- HaBBIKAMHM AaHAIIM3a | - HAaBBIKAMU PEIICHUS
XHUMHUYECKHX XAMUYECKHX 3a]a4;
IKCIIEPUMEHTOB - HaBbIKAMHM  aHaJIu3a
XAMHUYECKHX
JKCIIEPUMEHTOB
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - - €CTECTBEHHOHAy4YHbIC | - €CTECTBEHHOHAy4YHBIE
€CTEeCTBEHHOHAYYHBIE | METOJIbI METOABI TEOPETHUYECCKOTO
METOIbI TEOPETUIECKOTO U | OSKCIICPUMEHTAIHHOTO
TEOPETUYECKOTO U | IKCIIEPUMEHTAIIBHOTO HCCIIEI0BaHNs 00BEKTOB,
IKCIIEPUMEHTAIBHOTO | HCCIICAOBAHHUS IIPOIIECCOB, SIBJICHHI
HCCIEI0BAHU 00BEKTOB, IIPOILIECCOB, | ~-METOJIbI pacyeTa
00BEKTOB, SIBJICHUM KOHIICHTPAITUU
MPOIIECCOB, SIBJICHUM | -  METOABI  pacuera | paCTBOPOB,

- MEpBI | KOHIIEHTPAIIUU IPOU3BEICHUS
MPEA0CTOPOIKHOCTH pacTBOpPOB, PacTBOPUMOCTH;

npu pabote C | mpousBeneHUs - MepBI
XAMUYECKUMU - MEpBI | IPEIOCTOPOKHOCTH TIPU
pEaKTUBaMU; MPEIOCTOPOKHOCTH TPH | padoTe C XUMHUYECKUMHU
Ymern: paboTe ¢ XUMHYECKHUMU | pEaKTHUBaMHU;

- MPOBOJUTH PACYETHI | PCAKTHBAMU; YMmerhb:

1o OCHOBHBIM | YMeETh: - IPOBOJIUTH PACUYETHI 11O
3aKOHaM XHMHH JUIS | - TPOBOJUTH PACUYETHI | OCHOBHBIM 3aKOHaM
pelieHus [0 OCHOBHBIM 3aKOHAaM | XUMUU JUIS  PELIeHUS
npo(ecCHOHANBHBIX | XUMUU  JJI  PeIIeHus | mpodecCHOHATBLHBIX
3a/ad4; npodeccuoHaNbHBIX 3ajad4;

- coOxromaTe MepHI | 3a1ad; - coOJIro1aTh MeEpBI
MIPEI0CTOPOKHOCTH - coOmrogath  Mepbl | IPEIOCTOPOKHOCTU TIPH
pu pabote C | IPEeIOCTOPOKHOCTH TPH | padoTe C XUMHYECKUMHU
XUMHYECKUMH paboTe ¢ XMMHUYECKUMU | PEaKTHBAMH;
peaKTUBaMU, pCaKTUBaAMU; -  TpUMEHATH (PHU3HKO-
Baaners: - TPUMEHATh (PUIUKO- | XUMUYECKUE METOJIBI TS
- HaBBIKAMM | XUMHYECKHE METOJIBI | PEIICHUS 3a1a4 B
MIPOBEICHUS Baagern: obiactu
OKCIIEPUMEHTOB  TIO | - HABBIKAMH TIPOBEJICHUS | B3aMMOCBSI3aHHBIX
3aJlaHHOM METOJUKE | SKCIIEPUMEHTOB 10 | SIBJICHUIL;

u aHajgM3a | 3aJlaHHOil  MeTonMKe W | Biagers:

pE3yNbTaTOB; aHaIM3a pe3yabTaToB,; - HaBBIKAaMU TPOBEICHUS
- HaBBIKAMU PEIICHUS | - HaBBIKAMU PEIICHHS | SKCIICPUMEHTOB o

XMMHYECKHX 3a/1a4;
- HaBbIKaMHU aHau3a
XUMHUYECKUX
SKCIIEPUMEHTOB.

XUMHYECKHX 3a71a4;
- HaBBIKAMHM  aHaJIu3a
XUMHYECKHUX
AKCIIEPUMEHTOB.

3aJJaHHOH METOJUKE U
aHaJM3a pe3yybTaToB;

- HaBBIKAMU  PEIICHUS
XUMHNYECKUX 3a1a4,

- HaBBIKAMHU  aHAIIK3a
XUMHUYECCKUX
IKCIIEPUMEHTOB.




2.3. Ukanbl oueHnBaHUusi POPMUPOBAHMA MHAUKATOPOB J10CTHKEHUS
KOMIIeTeH Ui

a) lllkana oneHUBaHUS 3a4eTa

[Ixana oneHuBaHUsg Kpurtepuu onennBanus

3auTeHo Bce nHaMKaToOphl TOCTMKEHUH KOMITETEHIIMK C(OPMHUPOBAHBI HA
YpOBHE He HMXe 0a30BOro M CTYAGHT OTBEYaeT Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

- IPOYHO YCBOWJI IIPEyCMOTPEHHOM NPOrpaMMOi MaTepuall,

- IPaBWJIBHO, apPT'YMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI.

- IOKa3aJl IIyOOKHME CHUCTEeMaTHU3UPOBAaHHbIC 3HAHUS, BIaJeeT
IIPUEMaMHU PACCYXKICHUS U COINOCTAaBISET MAaTEpHANl U3 Pa3HbIX
HCTOYHUKOB: TEOPHIO CBA3BIBACT C IIPAKTUKOM, APYTUMHU TEMaMU
JAHHOTO Kypca, IPYTruX U3y4aeMbIX IIPEIMETOB

- 6e3 o1MOOK BBIIOJIHUI IPAKTHUECKOE 3aJaHHUE.

He 3aureno Bce nHaMKaTophl TOCTH)KEHUH KOMITETEHIIMU C()OPMHUPOBAHBI HA
YPOBHE HHUXKe 0a30BOI0 M CTYIEHT 3aTpPYyAHSETCS OTBETUTh Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

BeicTaBisiercs  CTyneHTy, KoTopblii He crpasuics ¢ 50%
BOIIPOCOB U 3aJaHuil Owmiera, B OTBETaX Ha JApPYrue BOIPOCHI
JIONYCTHJI CYyIleCTBeHHble omMOku. He MokeT oTBEeTUTH Ha
JIOTIOJIHUTEJIbHBIE BONPOCHI, IPEJIOKEHHBIE IPENOJaBATEIIEM.

3. TunoBble KOHTPOJIbHBIE 32IaHUSI U MHbIE MATEPHAJIbI, HEOOXO0AUMBbIE IS
OLICHKH 3HAHUI, YMEHHH, HABBIKOB, XaPAKTEPHU3YIOIIMX ITAMbI
¢hopmupoBanusi KOMIeTEeHIMH

Kox komnerenimu, Otansl GOpMHUPOBAHUS Tumnossie 3axanus
WHJMKaTOpa KOMIIETEHITNH (OLIEHOYHBIE CPEJICTBA)
OIIK-1 (OIIK-1.2, | Oran 1. DopMHUpPOBaHHUE | - JUCKYCCUS: BOIIPOCHI JJIs
OIIK-1.3) TEeOpeTU4ecKoil 6a3bl 3HAHUI o0CyXIeHUs! TEOPHUH K TaOOPATOPHBIM

pa60TaM W NPAaKTUYCCKUM 3aHATHAM
Oran 2. ®opMUpoBaHUE YMEHUN | - HAITMCAHKUE OTYETA 10

(pemenue 3aauu Mo o0pasiry) nabopaToOpHBIM paboTaM 1
MPAKTUYECKUM 3aHSITHIM

Otan 3. dopMHUpOBaHUE | - HAITUCAHKUE OTYETA 110

HaBBIKOB IPAaKTUYECKOTo | JIAOOPaTOPHBIM paboTaM U
WCTIOJNB30BaHUSI ~ 3HAHWHA W | IPAKTUYECKUM 3aHATHIM

YMEHUHI

Oran 4. IlpoBepka yCBOEHHOrO | - BOIPOCHI K 3aueTy (mpuioxeHue 1)
Marepuaia

4. MeToanuecKue MaTepHaibl, ONpPeae/siolue NpoueaIypbl OlleHNBaAHUSA
3HAHUM, YMECHUI U HABBIKOB

3auer

[IpoBoaMTCS B 3aJ]aHHBIN CPOK, COTJIaCHO TpaduKky ydeOHOro mporecca. 3a4er ¢
OIICHKOM TIPpOXOoauT B ¢opMme cobecemnoBaHus 1O OujeTaM, B KOTOPBIC BKJIIOUAIOTCS
TEOpeTHUeCKre BOMpPOCHl. [lpu BBICTABIEHWHM OIEHOK YYHUTHIBACTCS YPOBEHB
MPUOOPETEHHBIX KOMIETSHIIMI CTyAeHTa. AyJIUTOPHOE BpPEeMs, OTBEJCHHOE CTYJICHTY,
Ha noAroToBky — 30 MuH.

Juckyceust

[Ipy mpoBeneHWH MAWCKYCCHU CTyJAEHTaM sl OOCYXIEHUS TpeIararTcs
BOINPOCHI 1O TEeMe, OTBEJAEHHOW Ha JjabopaTopHOE 3aHATHE (COIVIACHO paboueit
nporpaMMme yaeOHoi nuciuiuinabl). [Ipu oTBeTe Ha BOMPOC CTYAEHT JOHKEH PACKPHITH



TEMY, OIUPAsICh HA OCHOBHBIE 3aKOHBI XUMUHU.

JlabopaTtopHas paGora

ITpoBenenune nabopaTopHBIX padbOT MO3BOJSIET CTYAEHTAM YIUIYOUTh U 3aKPEIUTh
TEOPETUYECKUE 3HAHUS, PA3BUTUSI HABBIKOB CAMOCTOSATEIBHOIO 3KCIIEPUMEHTUPOBAHUS.
BkitodaeT MOATOTOBKY HEOOXOAMMBIX sl OmbiTa (9KCIEpUMEHTa) MpUOOpOB,
000py10BaHus, COCTABICHUE CXEMbI-IUIaHA OIbITA, €T0 IPOBEICHUE U OIIUCAHMUE.

IIpakTnyeckue 3aHATHS

[IpoBeneHre MpaKTUYECKUX 3aHATUNA TIO3BOJISIET CTyACHTaM yYIIyOUTh W
3aKpENUTh  TECOPETUUYECKHME  3HAHUSA, PA3BUTUS  HABBIKOB  CaAMOCTOSATEJIBHOIO
AKCIEPUMEHTUPOBAaHMS.  BKiIOyaeT TOATOTOBKY  HEOOXOIMMBIX  JJISI  ONbITa
(3kcnepumenTa) MpuOOPOB, OOOPYIOBAaHUS, COCTABICHUE CXEMBI-IIAaHA OIbITA, €ro
MPOBEICHUE U OTMCAHHUE.



Ipuioxenue 1
Bonpocsl k 3a4ery

Bonpocs aj1s1 npoBepku ypoBHsi 00yueHHOCTH «3HATD)»

1. OcHoBHBIE LI€TH U 337241 Kypca XUMUU. MecTO XUMHUH B Psily €CTECTBEHHO -
HAyYHBIX JUCLHUIUIMH U €€ CBA3b C APYTUMH HayKaMH. 3HAYEHUE XUMHH B
(GhopMHUpPOBaHUM HAYYHOTO MUPOBO33peHUsI. CTPYKTYPHBINA, TEPMOJIMHAMUYECKHUMN U
KMHETUYECKHUI MOAXOAbL, UX CYIIIHOCTb U OTINYHE.

2. KBanToBO-MexaHuyeckas Mojenb artoMa. KBaHTOBble uucia. ATOMHBIC
opoutanu. [Ipunuun [aynu. DnekTpoHHBIE POPMYIIBI JIEMEHTOB.

3. IlpaBuno u TOPSIOK 3aloONHEHHUA aTOMHBIX opbutaneir. CtpoeHue
MHOT'O3JIEKTPOHHBIX aTOMOB.

4. Tlpunuun HauMesblied sHeprud. llpaBuno ['yupa. Pacnpenenenme
AJIIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM U MOAYPOBHSIM.

5. MoHu3anuuoHHBIHI MOTEHLIHAIL, CpPOJICTBO K AIEKTPOHY.
DneKTpOoOTPULATENBHOCTh. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA DIIEMEHTOB.

6. Ilepuommueckas cuctema osnemeHtoB J[.M.MenneneeBa. EE crpykrypa
(nepuon-rpynna-noarpynna). Kakue BakHelIIMe XUMHUYECKHE CBOICTBa BEIIECTB
MO>KHO ITPOTHO3UPOBATH 0 MEPUOANYECKON cucTeme?

7. Ilepuommueckass cucrema »diemeHtoB J[.M.MenneneeBa - BaKHEHUIIMIA
MHCTPYMEHT IIOHUMAaHUsI PUPO/IbI BemiecTBa. [lepuoanueckuii 3aKoH.

8. OCHOBHBIE THIIBI B XapaKTEPUCTHUKN XUMUYECKOM CBSI3H.

9. OGpa3oBanue KOBaJeHTHOW CBsi3H. CBOWCTBAa KOBaJCHTHOMN CBSI3U. DHEPrus
CBSI3U.

10. [TonsipHOCTH MOJIEKYJI, TUTIOIBHBI MOMEHT.

11. Monnas cBs3b. Ciocod o0pa3oBaHusi HOHHOU cBsi3U. OTiIMYKMEe MOHHOU CBSI3U
OT KOBAJICHTHOM.

12. Cuiibl MEXMOJIEKYIISIPHOTO B3auMoaencTBUs. BogopoaHas cBs3b.

13. AMopdHBIE W  KpPUCTAIMYECKHE COCTOSHMS  BemecTB. Kpuctamibl.
Kpucramnmnueckue pemeTku.

14. Kpuctaimuyeckoe U amMopdHOE  COCTOSHME  BemlecTBa.  THIIbI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCHMOCTH CBOMCTB BEILECTB OT XapakTepa CBA3EH
MEXy YaCTULAMU B KpHCTaJUIax.

15. ATOMHBIH W MOJEKYJSApPHBIA  ypOBHM  CTPOEHMS  BELIECTBA;  HX
KOJINYECTBEHHBIE XAPAKTEPUCTUKH.

16. [laiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY (CTPYKTypa-CBOWCTBA) BEIIECTB HA
pa3HBIX YpPOBHSX WX OpPraHM3alld: aTOMHOM-MOJIEKYJIIPHOM-KPUCTAJUIMYECKOM.
KakuMu KOTu4ecTBEHHBIMHU XapaKTEPUCTUKAMH OHU U3MEPSIFOTCS?

17. Xumuyeckas peakiusi kak cuctema. E€ coctaBHble aneMeHTbl. CTPYKTYPHBIH,
TEPMOJIMHAMUYECKUN M KMHETUYECKUM MOIAXObI JJIsl ONMMCAHMS MOBEICHHS BEUIECTB B
peakuMM M HMX CBOWCTB (OCHOBHBIE NOHSTHS, KOJIMYECTBEHHBIE XapaKTEPUCTHUKH,
MIPaKTUYECKOE UCIIOJIb30BAHUE).

18.TlepBblii © BTOPOM 3aKOHBI TEPMOJAWHAMHUKH. TepMOAMHAMUYECKUN
MTOTEHIIHAIL.

19. O6mue 3aKOHOMEPHOCTH MPOTEKAHUS pEeaKInid. Xumudeckas
tepmoanHamuka. Tepmoxumus. TernoBoi 3¢ dexT peakiuu. IuTansnus. 3akoH ['ecca.

20. 3axonsl ['ecca. TepMOXUMHUYECKHE PACUETHI.



21. DOHTanpnus 00pa3oBaHUS XMMHUYECKHUX COeIuWHEHHUH. Temnora XuMUYECKOro

nporecca.

22. DuTponus. PacueT SHTpONMN XUMUYECKOHN pEaKIny.

23.CBoOonnas osHeprus Iubdca (AG) -  yHHBEpCaabHBIH  KPHUTEPHI
TEOPETUIECKON BO3MOXKHOCTH Tporiecca. E€ pacder B cTaHAapTHBIX M HECTAHAAPTHBIX
YCIOBUSX.

24. Dueprus ['nb6ca, ee CBsI3b ¢ HANIPaBICHUEM XUMHYECKOU PEaKIIUH.

25. XuMHuuecKkass KHHETUKA. 3aKOH JEWCTBYIOIIMX Macc JUisi TOMOT€HHOH H
reTeporeHHon peakuuu. TemmepaTypHbld Kod(hPUIMEHT. DHeprus akTHBALMM U €€
pacuer.

26. CKOpOCTh XMMHYECKUX peakinuil. BiusHue pa3nuuHbix (akTOpoB Ha
CKOPOCTh peakluu (KOHIIEHTPAIMK, TEMIIEPATyPhbl, IJIOMaA1 MOBEPXHOCTHU U JIp.).

27. Xummnueckoe paBHoBecue. [Ipunnun Jle-Illatense. Bausaue Ha XxuMudeckoe
paBHOBECHE XHUMHUYECKUX PpEaKIMi [JaBlIeHUS, KOHIEHTPAMU U TEMIIEpaTyphl.
KoncranTa paBHOBeCHS.

28.PactBopsl. Tumel pactBopoB. CompBaTanusi, ruapaTtauus. PacTBopsl
HERJIEKTPOJIMTOB. Temneparypa KUIIEHUS U 3aMep3aHusl pacTBOPOB. 3akoH Payis.

29. luccounanus Boasl. Bonopoanslil nokasarens. MloHHOE pou3Bei€HUE BOIBI.

30. OnexTponutuyeckass auccounanus. CreneHp aucconmanuu. KoHcraHTa
JTUCCOLUAIIIH.

Bomnpocs! Ajis1 npoBepku ypoBHs o0yueHHocTH «Y METD»

31. VkaxkuTe THI KPUCTAIUIMUECKON pEelIeTKH B TBepabIX kpuctamiax: H,O, SiC,
C (aimma3), Ti, Na,COs. IIpenckaxute nux npuMeHEHHE.

32.OHTponHs U €€ 3aBHUCHUMOCTH OT TEMIIEPATYyphl, MPAKTHYECCKAs 3HAYMMOCTH
MTOHSTHS.

33. DyHkuMg  COCTOSHHS ~ CHUCTEMBI  Kak  oOmiee  CBOMCTBO  BceX
TepMoauHaMudeckux BenmunH (AH, S, AG), ux pacder.

34. OneHka peakIMOHHOM CITIOCOOHOCTH M YCTOWYMBOCTH BEIIECTB 1O 3HAYEHUSIM
WX TEPMOJAMHAMUYECKUX (QYHKITUH.

35. [IpakTrueckoe 3HaueHrEe TepMoInHaMuueckux BenuuuH (AH, S, AG) mis
perieHus MpoOJIeM TEXHUKH 0€30MacHOCTH.

36. [Mpunmun  Jle-lllaTtense. Ero yHuBepcambHOCTh. [Ipumepsl o00paTUMBbIX
MPOLECCOB (PACTBOPUMOCTD, SJIEKTPOXUMHUECKHE MPOLIECCHI) U YCIOBUSA UX CMELICHUS.
KoHncranrta paBHoBecusi. E€ ¢puznueckuii cMbici.

37.3akon Paymns. Ero cyTh u mpakTHYecKoe 3HAUCHHE.

38. lucconmanmst Bobl. BomopoHelil moka3atens. MloHHOE Tpon3BeieHNe BOIBI.

39. DnekrpommTrueckas aucconuarusa. CrenmeHs auccornuanuu. KoHcTaHTa
JTUCCOIAALINH.

40. Iuccoumarusi Boawl. Bogopoaubliii mokasarens PH u ero BiMsSHUE Ha XOJ
npoueccoB. KucinoTHeie 10xau.

41.CoctaB mpupoJHbIX BOJ. JKecTKOCTb BOJbI (BpeMEHHAas W MOCTOSHHAs).
CriocoObl CHUKEHUS )KECTKOCTH BO/IBI.

42. T'ugpomu3. KoHcTaHTa B CTENICHD THAPOJIN3A.

43.BemectBo B pactBope. Boma kak cpema u Kak copeareHT. DJIEKTPOJIUTHI.
VYcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEaKITHA.

44. OKUCIIUTENIbHO-BOCCTAHOBUTENbHBIE  PEAaKIUU. ODKBHUBaJIEHThl. (CTeneHb
OKHCJICHUSI DJIEMEHTA B XUMHUUECKUX COCTMHEHUSX.



45. UmxenepHas xumusi. OxapakTepu3yWTe Ba)KHEHIIHE TEeMbl 3TOro OJOKa.
Kaxue Temb1 Hanbonee mpuMeHUMBI B Baitie podeccun?

46. Merasibl. DU3MKO-XMMUYECKUE CBOMCTBA MeTalioB. x o6ocHOBaHUeE.

47. BaxxHeiinme KOHCTPYKIIMOHHBIE MaTepHalibl (METaJlIbl, CIUIABBI, TOJUMEPHI).
Kak ynydmuTe cBOWCTBa cIlaBa M IJIACTMACChl  (TBEPAOCTb, KAPOCTOHMKOCTD,
KOPPO3UOHHYIO YCTOMYUBOCTH ).

48. DIIeKTpOXUMHUYECKHE IIPOLIECCHI. OKUCIUTENBHO-BOCCTAHOBUTENBHBIC
peakuuu Kak ucToYHUK 3Heprun. DJ1C raapsBaHMYECKOro 3JIEMEHTA U PUPOJA METaJlIa.

49. JIBa TUMa 3JIEKTPOXUMHUECKUX MPOIECCOB — MEPEX0]] XUMUYECKON IHEPTUU B
AIIEKTPUYECKYIO U Ha000poT. BaxkHeiias KonyecTBeHHAst XapaKTepUCTUKa TpoIecca.
E€ ¢usnueckuii CMbICI U IPAKTHUECKOE MPUMEHEHHE.

50. DnexTpoXxuMHUYECKHEe MPOLECChl, WX ocobeHHoCcTH. PaccMoTpuTe mx ¢ Tpéx
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOJUHAMUYECKON, KHHETUYECKOU.

51. DneKTpoXUMHYECKHE MPOLECChl. TepMOAMHAMUKA SJIEKTPOXUMHUYECKUX
nporeccoB. OCHOBHBIE YCIOBUS MPOTEKAHUS MIEKTPOXUMUYECKUX MPOLECCOB.

52.Teopus rajabBaHUYECKUX DIJIEMEHTOB. (DU3MUECKHI CMBICT 3JIEKTPOIHOTO
noreHuuana. Ero cBs3b ¢ n300apHBIM MOTEHLIUATIOM.

53.MexaHu3M BO3HHMKHOBEHHS JJEKTPUYECKOTO TOKAa B TajJbBaHUYECKOM
3JIEMEHTE. DJEKTPOAHbIE MOTEHIMANBL. Tabauia cTanJapTHRIX NOTEHIUAJIOB.

54. YCcTpoiCTBO TaJbBaHUYECKOTO 3J€MEHTa. Pacder 3JIeKTpOJIBMKYILIEH CHIIBI
raJIbBAaHUYECKOTO AIeMeHTa. YpaBHeHne HepHera. Tunbl akkyMyIsTOpOB.

55. JIBOIHOM »3NeKTpUUecKuil cioil. YciaoBust ero obOpazoBaHusi. OCHOBHOE
ANEKTPOXUMHUYECKOE YPAaBHEHUE NIPEBPALICHUS SHEPTUU.

56. Dnextponus. 3akonsl Papazes. [lepenanpspxenue. Boerxos mo Toky.

S57.Koppo3uss  meramioB.  Krnaccudukanuss ~ KOPPO3MOHHBIX  MPOILECCOB.
[Monsipuzarus. Cioco0 3amuTsl OT KOppo3uu. Kopposusi ¢ KUCIOPOAHOM, BOJIOPOTHOM
JEMOJIAPU3ALNEN.

58. DnexTpoxuMuyecKas KOppo3us, €€ CTPYKTYpHOE, TEePMOIMHAMHYECKOE H
KMHETUYECKOE ONMCaHue. 3alyTa METaIOB OT KOppo3uu. Jlenonspusanusi.

59. VMcnonp30oBaHUE AJIEKTPOXUMUYECKUX MPOIECCOB B MHKEHEPHOW MPAKTUKE:
XUT, 3ammra METaioB OT KOPPO3UH, JJIEKTPOIIU3 C PACTBOPUMBIM aHOJOM.

60. I'eTeporeHHble OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE PEAKIIUU B pacTBopax. Mx
MEXaHM3M U MpakTuieckoe ucnoiap3oBanue (XUT, snexkrponus, 3ammra oT KOPPO3HH).

Bomnpocs! ajst npoBepku ypoBHs o0yueHHocTH « BJIAJIETD»

61. Beigenure BaJleHTHBIC OPOUTAIM ATOMOB aJTFOMUHUS, KPEMHUS, BAaHA U,

62. YkaxuTe, B KAKOM HalpaBJICHUHU MOBBIIIAETCS YCTOMYMBOCTh KapOOHATOB:
MgCO3(x); CaCO3(x); BaCO3(k).

63. Beruncnure teminoBoi 3¢ dext AH peakuun

2CH4(F) = C2H6(F)+H2(F).
64. Ilouemy npu U3MEHEHUH JIABJICHUSI CMEIIAETCA PABHOBECUE CUCTEMBI
AHCI(r) + O,(1) <> 2H,0(1) + 2Cly(1)

U HE CMenIaeTcs paBHoBecHe cuctembl Hy(T) + Jo(T) < 2HJ(T)?
Hanumure Beipaxenne Kp i1 KaXI0W U3 CUCTEM.

65. Ha ocHoBe 3nHaueHuit Kr ompenenure, B KaKyl0 CTOPOHY MONIET MPOLECC
(AG)

2[Ag(NH:).]" +Zn < [Zn(NHs)a]™ + 2Ag
Kak puccouunpyroT 3Tv COeIMHEHUS B BOJIHBIX pacTBOpax?



66. CocTaBbTe JIEKTPOXUMUUYECKYIO CXEMY METHOMArHMeBOro rajibBAHUYECKOTO
AJIEMEHTA U 3JIEKTPOJIHBIE TTpoliecchl BO BHYyTpeHHeH nenu. Onpenenure IJC.
CocraBbTe cxeMy TOKOOOpa3yIoIle peakiii.

67. PacTBOp COJIEP’KUT UOHBI Fe2+, Bi3+, Pb** B OJVMHAKOBOM KOHIIEHTpanuu. B
KaKoOM MOCJIeI0BATENLHOCTH OYAYT pa3psKaThCs 3TH MOHBI IIPU JIEKTPOJIU3E pacTBopa?

68. Kakoe arperaTHoe cOCTOsIHUE TUIIUYHO 115 BobI? [Touemy Boga
MPAKTUYECKU HE TPOBOJUT JIEKTpUUeCKUil TOk? OTBETHI 000CHYMTE.

69. K 1 M° ecTKoi BOMbI npubaBunu 132,5 T kapbonara HaTpusi. Ha ckoibko
MUJUTUTPAMM - SKBHUBAJIEHTOB [MOHU3UIACH KECTKOCTh?

70. Borunciure DJIC semenra (-) CA/Cd**//Ag*/Ag (+),ecin KOHIEHTpaIs
Cpag+-= 0,1 1 Ceg”" = 0,001T -0/

71. Kakue npoueccsl TpOUCXOAAT HAa aHOJIE M KaTOJIE IIPH AJIEKTPOJIN3E PacTBOPa
FeCl,, ecu anexTpop:

a) YrOJIbHBIE;

0) >xene3Hbie?

72. Paccuuraiite DJ1C u uaMeHenue n300apHO-U30TEPMUUECKOTO MOTEHIAIa
pEeaKIMM, eCIM KOHIIEHTPAIIMK UOHOB ITMHKA U cBHUHIIA paBHbI 0,01 MOB/I1.

73. IloueMy HeJb3s1 CKPEILISATH KEJIE3HbIC INTACTUHBI MEXTy COO0I METHBIMU
BHUHTaMHU, & MEJIHbIE — jkeJIe3HbIMU? COCTaBbTE 3JIEKTPOHHBIE YPABHEHUS ITPOLIECCOB,
KOTOpbI€ OYIyT MPOTEKATh MPHU HEMPABUILHON COOPKE KOHCTPYKIIHMA.

74. Kakue BenIecTBa U B KAKOM KOJIMYECTBE BBIJEISIOTCS HA YTOJIbHBIX
ANeKTpoAax mpu dekTpoiaunse pactBopa KBr B Teuenue 14. 35mMun npu cuiie Toka 15A.

75. J1Be xene3Hble MIACTUHKHU, YaCTUYHO MOKPBITHIE, OJTHA OJIOBOM, Apyras -
MEJIbI0, HaXOIATCS BO BJIAXKHOM Bo3ayxe. Ha kakoi U3 3THX IUIACTHHOK ObICTpee
obOpazyetcs pkaBunHa? [Touemy? OTBET NOATBEPAUTE COCTABICHUEM DIIEKTPOHHBIX
YpaBHEHUH aHOIHOTO U KATOAHOTO MPOLECCOB KOPPO3UU ITUX ITACTUHOK.

76. Kak Brusier pH cpeibl Ha CKOPOCTh KOPPO3UU KeJe3a U alFOMUHUSA?
ITouemy? CocTaBbTe IIEKTPOHHBIE YPABHEHHNS AHOIHOT'O M KATOAHOTO IIPOLIECCOB
KOpPPO3UHU 3TUX METAJJIOB B PA3HBIX CpeAax.

77. llpennoxxute KaToHOE MOKPBITHE JIJISl 3alIUTHI MEIU OT aTMOC(epHOI
Koppo3uu. CocTaBbTE AJIEKTPOHHBIE YPABHEHUS KATOJJHOTO U aHOIHOT'O MPOLECCOB B
CJy4ae HapylIEHUs CIUIOMITHOCTU MOKPBITHSI.

78. IIpennoxxure aHOIHOE MOKPBITUE ISl 3alUTHI IUHKA OT KOPPO3UH.
CocTraBbTe 3JIEKTPOHHBIE YPABHEHHUS KATOAHOTO U aHOAHOTO MTPOILIECCOB B KUCJION cpelie
B clly4ae HapyIICHUS CIJIOMIHOCTH MOKPBITHS.

79. OOBSICHUTE C TOUKHU 3PEHUS ANEKTPOXUMUYECKON KOppo3uu (00pa3oBaHuUs
MUKpOTaJIbBaHOMAp) SIBJIEHUE 00ECHMHKOBAHUS JIATYHU (CIUIaB MEAM U LINHKA).

80. B paaronprOOpoCTpOCHUH HEPEIKO UCTIONB3YIOT KOHTAKTHI Al-Au. C kakoit
NETOJIAPU3aLMEN TPOTEKAET KOPPO3U TAKOTO KOHTAKTa B KUCIBIX cpefax? CocraBpTe
AJIIEKTPOHHBIE YPABHEHHUSI MPOIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp MEepuojJia, HOMEp TPYIIbl) HaWgUTe
aneMeHThl B [lepuonnueckoii cucreme:

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

Ykaxurte, TMaMarHUTHBIMUA WJTK TTapaMarHUTHBIMU OYTyT HEUTPATbHBIE AaTOMBI
YKa3aHHBIX AJIEMEHTOB.

82. Uem oTiiM9aeTcs MOCIEI0BATEIBHOCTD 3alIOJHEHHS JIeKTpoHamMu O —
AJIEMEHTOB OT S- U P- 35ieMeHTOB? Kak 3T0 paznuuue oTpakaeTcsi Ha UX CBOMCTBaX?

83. Y Kakoro u3 3J€MEHTOB — JIUTUS, LIE3Us UM OepUIUIHs OOJIbIIIE SHEPTHS



nonmnzanuu? Crenaiite BEIBOJ O XUMUYECKHX CBOMCTBaX UX aTOMOB.

84. Kaxue u3 snementoB N niu P, S unu Se nposBisioT 60siee OKHCIUTENbHbIE
cBoiicTBa? [louemy?

85. Ykaxkute THII XUMHUecKo# cBs3u B Mosiekyiax Ny, NaCl, HF. ITpuseaute
CXEMBbI MTEPEKPBHIBAHUS UX DIIEKTPOHHBIX 00JIAKOB.

86. Kak U3MeHsI0TCS XUMHYECKUE CBOMCTBA COCIMHEHUI MapraHiia U Xapakrep
CBS3EH B HUX C YBEJIMYCHUEM CTEICHU OKHCIICHUS?

87. Kak u3MeHsieTcs SHEpTUsl CBSI3U MPU NIEPEXO0/I€ OT KOBAJICHTHOM CBSI3U K
BOJIOPOJIHOM, OT BOJAOPOJIHOM CBA3M K APYTHM BUAAM MEKMOJIEKYIISIPHOTO
B3aNMOJECHUCTBUA.

88. YKaxure, U3MEHAETCS JIM DHTPONUS H30JMPOBAHHOM CHUCTEMBI, B KOTOPOU
MPOTEKal0T 0OpaTUMbIe (ha30BbIe IEPEXOIbI;

a) H,0(x) <>HO(x) 0) Jo(k) <> 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

Ykaxute KpuTepuil IpoTEKaHUsI CaMOTIPOU3BOJIBLHBIX PEAKIIMNA B 3aKPHITON
cucteme nipu AS =0.

90. Vcxons u3 3HaueHHi cTaHapTHOU 3Heprun I ' modca peakumii

a) CS,(k) +30,(r) = CO(T) + 2S04(r);  AG%q5 = - 1058 kJIx

6) Al,04(x) +.2Cr(x) = Cr,03(k) + 2A1(k); AG% = + 523 kJIxk
B) 2PDbS(k) + 30,(r) = 2PbO(k) + 2S0,(1); AG% = - 483 ]Ik
r) Hy(r) +2C(x) Ni(r) = 2HCN(x); AG% =+ 252 K]k

ONPEAECIUTE HATPABIICHUE UX MMPEUMYIIECTBEHHOTO CAMOIIPOU3BOJIBHOTO MPOTEKAHUS B
3aKpPBITOM CHCTEME

OueHOYHBbIE CPEACTBA
Komnerenuusi OIIK-1 CrnocoGen pemars MHXKEHEPHBIE 3aauyd B MPoheccrHo-
HaJIbHOW JIESITEIILHOCTH C MCITOIh30BAaHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTeMaTHYEC-
CKOT'0 aHaJIN3a U MOJICTUPOBAHUS

TecToBBIC 3a1aHUSA

1. Xumus 310 (BHIOpPaThH OAMH NPABWIbHBIN 0TBET)
A) CoumanbHas HayKa;

b) I'ymanurapnas Hayka;

B) EcrecTBeHHas HayKa;

I') Marematuueckas HayKa.

2. OnHUM U3 MEepPBBIX, KTO €03aJ1 TeOpeTHYeCKHe OCHOBbI XMMHUM, KAK HAYKH ObLII
(BBIOpPATH OIUH NMPABWIbHBII 0TBET).

A) H.W. BaBuiios;

b) M.B. JlomoHOCOB;

B) ©. Bekuiep;

I') H. bop.

3. Oprannyeckasi XumMus usy4aet (BbIOpaTh OMH NPABWIbHBIN OTBET)
A) XuMuyeckue npoiecchl, IpOUCXOAI1e B OpraHu3MaXx;
b) BemiecTBa, B cOCTaB KOTOPBIX BXOJAT TOJIBKO OMO(PUIbHBIE XUMUYECKUE 3JIEMEHTHI;



B) Bemects, B cocTaB KOTOPBIX BXOST BCE U3BECTHBIE XUMUYECKHUE 3JIEMEHTHI,
I') BemectBa, B coctaB KOTOpPBIX BXOIUT C.

4. A M. Byt.iepoB (BbIOpPATH OJIMH NPABUJIbLHbII OTBET)

A) pennoxus Moenb aTOMHBIX OpOUTANIEH;

b) Co3pnan aToMHO-MOJNEKYJISIPHOE YUEHUE;

B) Teoputo cTpoeHust opraHuYeCcKuX COCTMHECHUM;

[') BriepBble B UCTOPUM XUMHUHU MOJYYWII OPTaHMYECKOE BEUIECTBO B JabopaTopuu u3
HEOPTraHMYECKUX BEILIECTB.

S. BiepBbie opranu4eckoe coeJMHeHHe B JIa0OPATOPHBIX YCJA0OBUAX M3 HEOPraHM-
YeCKHUX BellecTB ObLIO MOJIy4eHO (BbIOpaTh OIMH NPABUJIbHBIH 0TBET)

A) ©. Bénepom 1824 r;

b) A.M bytneposbm 1861 r;

B) M. beptno 1854 r;

I') H.H. 3unun 1842 .

6. Kakoe M3 KBAHTOBBIX 4YHCeJ He SIBJISIETCH LEJOYUCIEHHBIM (BbIOpaTh OJXUH
NPAaBWIbHBIN 0TBET).

A) rnaBHoE;

b) opburansHoe;

B) cniunoBoe;

I') marauTHOE.

7. 3an0JIHUTH NMPOMYCK CJI0BA WM 3HAYEHHE U3 NPeIJI0KEHHBIX BADUAHTOB:
I'naBHOe KBAaHTOBOE YHCJI0 0003HAYAETCH ...., XaPAKTePHU3YyeT ...., U IPUHUMAET B
HOPMAJILHOM HEBO30Y:KIéHHOM COCTOSIHUM...:
A) s
SHEPreTUYECKHUI YPOBEHb, HA KOTOPOM HAaXOAMUTCS 3IEKTPOH,
IIEJIOYHCIICHHBIE 3HaUeHU OT 1 110 &;
b) n;
SHEPreTUYECKHUI YPOBEHb, HA KOTOPOM HAXOAUTCS 3JIEKTPOH;
LEJIOYHCIICHHbIE 3HaueHus oT 1 10 7;
B) m;
dhopMy 2JIeKTPOHHOTO 00J1aKa JIEKTPOHA;
1eI04rCciIeHHbIe 3HaueHus ot 0 10 N-1;
I N:;
PacIooKeHUe TIOCKOCTH AIEKTPOHHON opOuTany;
LIEJIOYMCIICHHBIE 3HAYEHUS OT -3 110 13.

8. Kakoe U3 KBAaHTOBBIX YHCeJ He MOXKeT ObITh paccunTaHo no ¢popmyJe [péaun-
repa (BbI0paTh OJAMH NPABUJIbHBIN 0TBET)

A) rnaBHOE;

b) cnunoBoe;

B) opbutansHoe;

I') marauTHOE.



9. Ilpunuun Ilayau cocTouT B TOM, YTO B aTOMe (BBIOpATh OJMH NPABUJIbHBIN OT-
BET)

A) B KaXJIOM aTOM€ MOKET ObITh JIBa OJUHAKOBBIX YHEPreTUUECKUX COCTOSHUS JIBYX
WM HECKOJIBKUX DJIEKTPOHOB;

b) He MoeT ObITh ABYX M 0OJ€€ INEKTPOHOB C OJUHAKOBBIM HA0OPOM KBAaHTOBBIX UH-
ceu,

B) kBaHTOBBIE YKCIIa B @TOME JIOJKHBI OTJIMYATCS APYT OT Ipyra HE MEHEe YeM Ha €/lU-
HHUILY;

') Bce KBaHTOBBIE UMCIIa MOKHO onpeaenuThb 1o Gopmyse lpénunrepa.

10. IIpaBuso XyHaa onpeneJisieT (Bbi0epuTe 0JJMH NPABUJILHbIH OTBET)
A) mpaBuJI0 pacuy€Ta SJHEPreTUYECKUX COCTOSHUNA aToMa;

b) nopsinok nepexonaa 3J€KTpOHA C OJJHOM Ha JPYTYIO0 OpOUTAIIb;

B) nopsnok 3anonHeHus opouTanel 1TaHHOTO MO/ICIION;

I') mpaBuio pacué€ra 3HEpruM Kaxaou u3 opouTanen aroma.

11. Ykaxxute BepHYIO 3alIUCh JIEKTPOHHO (GOPMYJIbI JJI XHMHUYECKOT0 3JIeMEHTA
¢ MOJIEKYJISIPHOM Maccoii 48 r (MoJsieKyJia cCoOCTOMT U3 3 aTOMOB)

A) 1522s22p5;

b) 1s22s522p63s23p2;

B) 1s22522p63s2;

I') 1s22s22p4.

12. Ykakure BepHYIO 3alIUCh 3JIEKTPOHHOU (pOpMYJIbI VISl XMMHYECKOT 0 3JIEMEHTA
¢ MOPSIAKOBBLIM HOMEPOM 25 (BbIOpPATH OIMH NMPABUJIbHbIN OTBET).

A) 1522522p63s23p64s23d44pl;

b) 1s22522p63s23p64s23d5;

B) 1522522p63s23p64s24p5;

I') 1522522p83s23p64s24p3.

13. DaekTponnasi popmyJia daementa umeet Bua 1522522p63s23p64s2, onpeneanre
KAaKO# 3T0 3JIeMeHT (BbIOpPaTh O/IMH NPaBWJIbHBIH OTBET)

A) Ca;

b) Mn;

B) Na;

I Ar.

14. [Ins suaementoB u3 1adiamubl .M. MenaeseeBa BblOepuUTEe BEpPHYI0 3alUCh
3JIEKTPOHHOU (pOPMY.Jibl, (YCTAHOBUTE COOTBETCTBHE)
A) 1522522p63s23p5;
b) 1522522p6;
B) 1522s22p73s23p64s1;
') 1s22s2.
a) Ne
0) K
B) He
r) Cl



15. BcraBbTe NpONMylIeHHOE CJIOBO: Ha3bIBAKOTCH JJIEMEHTHI,
aTOMBbI KOTOPBIX 00/121aI0T CNIOCOOHOCTHIO OTAABATH CBOM 3JIEKTPOHBI NpeBpala-
SICh B MIOJIOKMTEJIbHO 3apsisKeHHbIE HOHBI.

16. Yka3aTp BepHBIA THII CBA3M MEXKIAY aTOMaMHU B MOJIeKYJle (YCTAHOBHUTE COOT-
BETCTBHE)

A) KI,

b) HCI;

B) CaCl;

I CI2

a) KOBaJICHTHAsI HEMOJsIpHasl.

0) KOBaJIeHTHas MOJIIpHAsI

B) MOHHA

17. OnpeneauTh XapakTep CBSI3H MKy dJIeMeHTaMHu B Kpucrtasuie InSb (BeiopaTh
O/IMH MPABWILHBII OTBET)

A) KOBaJIeHTHAas TOJIApHAS;

b) koBasieHTHas HeMOIsIpHAS;

B) vonnas;

I') Mmetanmiuueckasi.

18. BeraBuTh nponyuieHHoe cjioBa: CBsi3b, ocyliecTB/sieMasi 3a c4ér o0pa3oBa-
HHUSI O0IIMX YJIEKTPOHHBIX MAap, B PaBHOII Mepe NMPHHAJIeKAIIAsA 000UM aToMaM,
Ha3bIBaeTcst , 4 COEJUHEHNS C TAKOI CBSA3bI0 COeTUHEHUSIMH C

CBSI3BIO.

19. BeraBuTh nponymeHHoe cjoBo: Mojiekyja XHMHYECKOr0 COeJMHEHHUs € IO-
JIAPHOH CBA3BIO HA3bIBACTCH .

20. BcraBbTe nponyunieHHoe cjaoBocoueTanue: B kpucrasie cepedpa cBsi3b MeKIY
MoOJIeKyJIaMH (aToMaMHu cepe0pa) OCylIeCTBJIAETCH 32 CHET .

21. Kakoe M3 KOMILIEKCHBIX COCAMHEHUI SIBJACTCH KATHOHHBIM KOMILIEKCOM
(BBIOpPATH OIUH NMPABWIbHBII 0TBET).

A) K2[PtBr4];

B) (NH4)2[PtCI4(OH)2];

B) [Zn(NH3)4]CI2;

I') [CrPO4(NH3)3].

22. YeMy paBHO KOOPAWHANMOHHOE YHCJIO MEHTPAJIHLHOT0 aTOMa B KOMILJIEKCHOM
coequnenun K3[Cu(CN)4] (BbIOpaTh 0JHH NPABUJILHBII OTBET)

A) 3;

b) 7;

B) 4;

1.

23. YcranoButh cooTrBercTBHE: Kakoe uuciio JJMI'aHA0B B YKa3aHHBbIX KOMILJICKC-
HBbIX COCANHCHUAX



A) [CoF3(0H2)3];
b) K[Au(CN4)J;
B) K[BeF4];
') [Al (OH2)6]CI3
a) l
0) 6
B) 3
r)4

24. Onpeneaure Kakoe U3 NPUBEIEHHBIX KOMIUIEKCHBIX COeIMHEHU MMeeT 6 Jiu-
raHaoB (BbIOPaTh OJMH NPABWIbHBIN OTBET)

A) [Co(NH3)3Br]Br2;

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

B) [PtCI(NH3)3]CI;

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

25. 3apsia KOMILJIEKCHOTO MOHA paBeH +3, KaKoe 3T0 KOMILUICEKCHOe COeUHEHUE U
CKOJIbKO MOHOB € 3apsiioM -1 MoxkeT ObITh BO BHemHel cdepe coennnenusi? (Bbl-
OpaTh OIMH NPABWIbHBII 0TBET)

A) KaTHOHHOE, 3 MOHA;

b) karnonnoe 1 now;

B) nelitpanbHoe 3 HOHA;

I') annonnoe 3 noHa.

26. PactBOopoM Ha3bIBAIOT OJHOPOJAHYI0 CHCTEMY, COCTOSIIIYI0 M3: (BblOepuUTe He-
CKOJIbKO NPABWJIbHBIX OTBETOB)

A) mapoB pacTBOpUTEIIS;

b) pactBopurens;

B) pactBop€HHOrO BelecTBa;

I') npoaykToB B3aUMOJIEHCTBUSI PACTBOPEHHOTO BEUIECTBA U pacTBOpa

27. Bprunciaure NPOUEHTHYI) KOHIEHTPAUMIO PacTBOpa caxapa B Boje, €CJIU U3-
BECTHO, YTO B PACTBOPE COAEPKUTCH 95 rpamm BoaAbI?

A) 5 moub caxapa;

b) 5 rpamm caxapa;

B) 5 rpamM->KBUBAJIEHTOB caxapa;

I') 5 % caxapa

28. YcTaHoBHUTE COOTBETCTBHE: YKAKUTE PEAKIHIO CPebl 1JIsi PACTBOPOB
A) 5% - pactBop H2SO4;

B) 5 % - pactop NaCl,

B) 5 % - pactBop NH40OH;

I') 5 % - pactBop NaOH

a) HeUTpaibHas

0) kucnas

B) IIEJIOYHAs

29. YcranoBurte coorBercrBue: Onpeaeaure NPUHAMAJIECKHOCT XUMHYECKOI0 CO-
eIUHEHHSI B COOTBETCTBHH C IPUHATON KJIaccupuranue



A) K2S04;

b) pacteop HCI B BOfIE;
B) CO;

') NaOH

a) OKCHJT

0) KucaoTa

B) IIEJI0Yb

T') COJIb

30. Pacnag BemecTBa Ha MOHBI MO/ /IefiCTBHEM PACTBOPHUTE/ISI BelleCTBA HA3bIBA-
ercd (BpIOepUTe OUH NPABUJIbHBIN 0TBET)

A) BaekTponus;

b) pacTBOpeHuE B BOJIE;

B) snexTponuTuyeckas Juccorrarus;

I') xumnueckas peakus

31. YcranoBute cooTBeTcTBHE: K KakKuM KJjaccaM OTHOCATCH NMPUBeAEHHbIE HUXKE
BellleCTBA, €CJIM NPH ANCCOIMALNNMM UX B PACTBOpPe 00pa30BaJIUCh HOHBI

A) OH-;

b) H+;

B) K+ u Cl-;

I') H+ u OH-

a) aM(OTEPHBIN NEKTPOJIUT

0) coJb

B) OCHOBaHHE

') KUCTIOTa

32. YkaxuTe COeJUHEHHE, KOTOPOe MOKHO NMPUMEHATH KaK JACHCTBYIOIIUH KOM-
MOHEHT NPHU CMATYeHUH KECTKOM BOABI (BbIOEpHUTE OMH NPABUJIBHbINA OTBET)

A) Na3PO4;

b) Ca(NO3);

B) KCI;

') Mg(HCO3)

33. KosimuecTBeHHAs1 CTOPOHA Mpoliecca JIeKTPoJu3a ycTaHaAB/INBaeTcs (BbIOepH-
Te¢ OJAMH NPABUJILHBINA OTBET)

A) 3akonoM llltepHa;

b) 3akoHom Amnepa;

B) 3akonom Kynona;

I') 3akonamu dapajges

34. Kakne U3 npuUBeI¢éHHBIX HUKE BeEIIECTB SIBJISIIOTCA NMPOCTHIMH BelleCTBAMH
(BbI0€EpHUTE HECKOJIBKO MPABUJILHBIX OTBETOB)

A) yraekucielii ras;

b) kucnopon;

B) o30H;

I') renuii.



35. Kakue u3 npuBeIEéHHBIX HUKE BelECTB SIBJISIIOTCH AJJIOTPONUYECKMMHU BUA0-
U3MEHEHMSIMHU 3JIeMeHTa (BbI0epHUTe HECKOJIbKO MPABUJIbHBIX 0TBETOB)

A) yTIIeKUCTIBIN a3, yrapHbli ras;

b) anma3, rpadut, kapOuH;

B) o30H, kucnopon;

I') s)xunkas Bojia, BOJSIHOM Tap, JEI.

36. BcraBbTe nMponymieHHoOe CJIOBOCOYETAHUE OTHOLIIEHUE KOJIM-
YecTBA BelIeCTBA JIEKTPOJIHUTA, PACIIABIIEr0CH HA MOHBI K 00IIEMY KOJHYECTBY
PACTBOPEHHOT0 JIEKTPOJMTA U MOKeT u3MeHsAThbes ot 0 1o 1.

37. BcraBbTe nmponymeHHoe cJ0BO. OKucIuTeIbHO-BOCCTAHOBUTEIbLHbIE peak-
UM, B PE3yJbTAaTEC KOTOPLIX METAJJIBI IEPEXOAAT B OKUCJICHHYIO (l)OpMy H TEPHIOT
CBOH CBOﬁCTBa, NMPUBOASAIIMNEC B HETOAHOCTb METANIMYECKHUE MaTepuaJibl Ha3biBa-
I0TCH .

38. YcraHoBuTE COOTBETCTBHE

Onpenenre MOJSAPHYI0 MACCy YKA3aHHBIX MPOCTbIX BelIECTB
A) H2;

b) D2

B) T2;

I DT.

a) 4

0)2

B) 3

r) 6

39. Kakue U3 nNpuBeA¢HHBIX XUMUYECKHUX JIEMEHTOB fIBJAKOTCH U30TONAMHU, A Ka-
Kue uzodapamu? (Boidepure Bce NPpaBUJIbHbIE OTBETHI)

A) 1H1;

b) 1D2

B) 19K40;

I') 19Ar40.

40. YkaxknuTe BepHOe 3HaYeHUEe MOJSIPHOI Macchl 92U238 u 92U235 (BbiOepuTe Bce
NMpaBUJIbHbIE OTBETHI)

A) 184 r/momb;

b) 238 r/momnb;

B) 235 r/momnb;

I') 92 r/momb.

41. BoiOepuTe BepHbIe YTBep:KIeHHs (BblOepHuTe BCe MPAaBUJIbHbIE OTBETHI)

A) TIpu SHAOTEPMUYECKHUX peakuusix Teraora norinomaercs, U, u H Bo3pacrator AU, u
AH 171 Takux peaxkiuil moJg0KUTEIbHBI.

b) npu sH10TEpMHUUECKUX peaKlUsaX TEIIoTa BeiaensieTcs, To ecth U, 1 H ymeHnbiaroT-
ca AU, u AH 15 Takux peakiuii oTpyiaTeIbHBbI.

B) npu 3K30TepMHUUECKUX MPOLECCAX TEIUIOTA BBIACISAETCSA, SHTANbIUS YMEHBIIAETCS,
BHYTPEHHSISI SHEPTUs CUCTEMbl yMeHbIaeTcs, 3Hauenus AU, u AH nns Takux peaxuuii
OTPULIATENbHBI.



I') npu SHAOTEPMUYECKHUX MPOLECCAX TEIJIOTA MOTJIOIIAETCS, SHTAIBINS YBEINUNBACT-
Csl, BHYTPEHHSSI SHEPIUsl CUCTEMbI yMeHbLaeTcs, 3HaueHust AU, u AH miia takux peak-
U OTPULIATEIIBHBI.

42. DHTanbnus 00pa3oBaHus 1 MOJIsI KAKMX BeLIeCTB NIPUHUMACTCH PABHOH HYJIIO
(BbI0OEpHTE BCE BEepPHbIE OTBETHI)

A) O2(r);

b) Br2 (x);

B) 12 (TB);

I') CO(r).

43. ]l npoTrekaHusl MpoLecca XUMHYECKON KOPPO3HH He00X0aMMBbI CieAyloime
ycJa0BHS (BbIOepUTE BCe MPABUJIbHbIE OTBETHI)

A) Ta3-OKUCIHUTEIb WIH KUJIKUI HEIJIEKTPOJIUT;

b) noBeIlieHHAas TemMniepartypa;

B) snekTpudeckuii TOK;

') katanu3aTop KOPPO3HMOHHOTO IpoLiecca

44. Jlns 3amUThl METAJLIA OT XUMHYECKOH KOPPO3UM NMPUMEHSAIOT (BbIOepuTe Bce
BepPHbIE 0TBETHI)

A) 3amuTa OJ1y>KIal0IIMMHU TOKaMUu;

b) anexTpoxumMuyeckas 3amuTa;

B) 3amutHOE OKpBITHE;

I') nerupoBanue Meramia

45. Ykaxkure, Kakue BelleCTBA OTHOCATCH K OPraHuvYecKkuM (BblOepuTe BCe Bep-
HbI€ 0TBETHI)

A) CO2;

b) H2CO3;

B) C2H2;

') CH3COOH

46. BbiOepuTe BepHO€e YyTBepP:KIAeHUE OHOT0 U3 MOJI0KEHU TEOPHUH OPraHuYeCKUX
coenunennii A.M. bytiepoBa

A) Yriepon B OpraHMYeCKHUX COSAUHEHHUSIX UMEET BaieHTHOCTD (1V);

b) Yriepoa B opraHMyecKuX COCAMHEHUSIX MOKET nMeTh BasieHTHOCTH (1) wu (1V);

B) Yrnepoa B oprannueckux COeAMHEHUSIX MOXKET UMETH JIF00YI0 BalleHTHOCTH OT (1) 10
(1IV);

I') Yrieposa B opraHu4ecKux CoeTuHEHUSIX nMeeT BaieHTHOCTH (I1).

47. BoaHble pacTBOpPbI COJIell KAKOW KHCJIOTHI M KAKHX METAJJIOB HA3BIBAKOT
«Kuakoe cTekjIo»

A) H2CO3 u Mg, Al

b) H2CO3 u Na, K

B) H2SiO3 u Mg, Al

') H2SiO3 u Na, K

48. Ycranosure coorBercTBue: Kakas o0mas ¢gopmyJia onpenesnsier roMoJioru4e-
CKHUMH pSAX YyIJ1eBOJIOPO/I0B
A) ajikaHbI



b) ankensr

B) ankunbl

I') ankonuensl
a) CnH2n

6) CnH2n-2
B) CnH2n+2

49. Onpenenure KaAaKMM CIHOCO0O0M MOJYYAalOT HUKENPHUBEIAEHHbIC IMOJUMEpPHbIE
MaTepuaJibl (YCTAHOBHTE COOTBETCTBHE)

A) nonusTUIEH

b) nonmunponuiexn

B) nonuamuiHbie BoJIOKHA

') nonusdupHbIe BOJOKHA

a) TTOJIMKOHICHCAITUS

0) momuMepu3aIus

50. YkaxuTe NOKPHITHE METAJLJIA, HE OTHOCSIEECS K rAJIbBAHUYECKUM (BbIOepuTe
OJIMH NMPABUJIbHbII O0TBET)

A) 30510TO

b) menp

B) ponuii

I') repsion

Bomnpocs! /151 TOATOTOBKHU K TECTOBBIM 3a/1aHUAM
1. OcHOBHBIE LIETM U 3a1a4M Kypca XUMUU. MeCTO XMMHUHU B PsIIy €CTECTBEHHO - HAy4-
HBIX JIUCUMIUIMH U €€ CBS3b C IPYTUMH HayKamu. 2. 3HaUYe€HUEe XUMUU B (OPMUPOBAHUU
HAay4YHOTO MUPOBO33peHUA. CTPYKTYpHBIN, TEPMOAUHAMUYECKUN U KHUHETUYECKUN TIO-
XOJIbl, UX CYIIHOCTb U OTJINYHE.
3. KBanToBOo-mMexaHnyeckass Mojaenb atoma. KBaHTOBbIE yuciia. ATOMHbIE OpOUTAIIH.
[Mpuntun [aynu. DnekTpoHHBIE POPMYIIBI JIIEMEHTOB.
4. TlpaBuio U MOPSJIOK 3alOJIHEHUsS aTOMHBIX opoutaneil. CTpoeHue MHOTO3JIEKTPOH-
HBIX aTOMOB.
5. Ilpuanun Haumensinen 3Hepruu. Ilpasuno ['ynaa. Pacnpenenenne 3ieKTpoOHOB 11O
HHEPreTUYECKUM YPOBHIM U MOTYyPOBHSM.
6. MOHM3alIMOHHBIA MOTEHUUA, CPOJICTBO K JJIEKTPOHY. DJIEKTPOOTPULIATEIBHOCTD.
OKHUCAUTETBHO-BOCCTAHOBUTENBHBIE CBOMCTBA 2JIEMEHTOB.
7. llepuonuueckasi cucrema sneMeHtoB J[.M.MenneneeBa. EE crtpykrypa (mepuon-
rpynna-noarpymnmna). Kakve BaxHeilne XMMUYECKUE CBOKWCTBA BEUIECTB MOXKHO MPO-
THO3UPOBATH MO NMEPUOJNYECKON cucTEME?
8. Ilepnonnueckas cucrema anemeHtoB .M. MenneneeBa - BaXKHEHUIINNA UHCTPYMEHT
ITOHMMAaHMS IPUPOJIBI BellecTBa. llepuonnuecknii 3aK0H.
9. OCHOBHBIE THUIIBI U XapPAKTEPUCTUKU XUMUYECKOU CBSI3H.
10. O6pazoBanue KoBajIeHTHOM cBsi3u. CBOMCTBA KOBAJICHTHOW CBSI3U. DHEPTHS CBSI3H.
11. ITosnsipHOCTH MOJIEKYJI, TATIOIBHBI MOMEHT.
12. Nonnas cBsi3b. Crioco6 oOpa3oBaHust HOHHOM CBsi3u. OTIMYMe HOHHOM CBS3U OT KO-
BAJICHTHOU.
13. Cusbl MEXMOJIEKYIISIPHOTO B3auMOAECTBUSA. BogopoaHast cBs3b.



14. Kpucranmnyeckoe U aMmop(HOE COCTOSIHUE BEMIECTBA. THUIBI KPUCTAIIMIECKUX Pe-
IIETOK. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XapakTepa CBSA3EH MEX1y YaCTUIIaMU B KpU-
CTaJuIax.

15. ATOMHBIN U MOJEKYISPHBIA YPOBHHM CTPOEHHUS BEUIECTBA; UX KOJIMYECTBEHHBIE Xa-
PAKTEPUCTUKH.

16. [laiiTe cCpaBHUTENbHYIO XapaKTEPUCTUKY (CTPYKTYpa-CBONCTBA) BEILIECTB HAa pPa3HBIX
YPOBHSIX UX OpPTaHU3ALMU: ATOMHOM-MOJIEKYJIIPHOM-KpUCTauInueckoM. Kakumu konu-
YECTBEHHBIMU XaPAKTEPUCTUKAMU OHU U3MEPSIOTCS?

17. Xumuueckast peakuus kak cucreMa. E€ coctaBHble 3neMeHTbl. CTPYKTYpHBIH, TEp-
MOJMHAMUYECKUNA U KMHETUYECKHUI MOIXO0/bI JJi1 ONUCAaHMs MMOBEACHUS BEIIECTB B pe-
aKIIMU U UX CBOMCTB (OCHOBHBIE MOHSITHUSI, KOJIMUECTBEHHBIE XapaKTEPUCTUKH, TIPAKTH-
YeCKOE MCIIO0JIb30BaHUE).

18. IlepBelif 1 BTOpPOIi 3aKOHBI TEPMOJAUHAMUKH. TE€pMOIMHAMUYECKHUI IOTEHLIHAI.

19. OOmme 3aKOHOMEPHOCTM NPOTEKAHMS peakiuil. XUMHUYECKas TEePMOJIMHAMHUKA.
Tepmoxumus. TemnoBoii 3¢ ekt peakiuu. DHTANBNUA. 3aK0oH [ecca.

20. 3akonsl ['ecca. TepMoXUMUYECKHE PACUETHI.

21. DHTanbnus oOpa3oBaHUS XMMHUYECKHX COeAMHEHUH. Teruiorta XMMUYECKOTo Mpo-
ecca.

22. OuTponus. Pacuer SHTpONUU XUMUYECKON PEAKIINH.

23. CBobomHast sHepruss ['m66ca (AG) - yHHBepCalbHBIA KPUTEPUH TEOPETHUUCCKOM
BO3MO>KHOCTH Tipoliecca. E€ pacuer B cTaHAAPTHBIX U HECTAHIAPTHBIX YCIOBUSX.

24. Dueprus 'nb6ca, ee cBA3b C HANPABIEHUEM XUMUYECKON peaKkIuu.

25. XuMn4ecKkass KHHETHUKA. 3aKOH JIEMCTBYIOIIMX MACC JJisi TOMOT€HHOM U IeTepOreH-
HOI1 peakiuu. TemneparypHblii KO3 PUIIMEHT. DHEPrusi aKTUBAIIUU U €€ pPacyeT.

26. CKOpOCTh XMMHUYECKUX peakiuil. BausiHue pazinuHbix (PaKTOpPOB Ha CKOPOCTh pe-
akIuu (KOHLEHTPALIMH, TEMIIEPATyphl, IJIOIIAIA IOBEPXHOCTHU U JIP.).

27. Xumnueckoe paBHoBecue. [Ipunnun Jle-Illarense. Bnusinue Ha XxuMudeckoe pas-
HOBECHE XMMUYECKUX PEaKIU JaBICHUS, KOHIEHTpalluu U Temieparypbl. Koncranrta
PaBHOBECHSI.

28. PactBopsl. Tunel pactBopoB. ColsibBatanus, rugparaius. PacTBOpsl HEINEKTPOIH-
TOB. TemnepaTypa KUIIEHUS U 3aMep3aHus pacTBOpPOB. 3akoH Payisi.

29. Jlucconuarus Boabl. BogopoiHblii mokaszarelb. IoHHOE Mpon3BeIeHUE BOIbI.

30. DnexTponuTuyeckas aucconuamnusa. Crenenb aucconuanuu. Koncranra aucconua-
LIUH.

31. VkaxkuTe TUN KPHCTAUIMYCCKOW pelIeTkr B TBepAbIX kpucramiax: H20, SiC, C
(ammasz), Ti, Na2CO3. [Ipenckaxxute X MPUMEHEHHE.

32. DHTponus U €€ 3aBUCUMOCTh OT TEMIIEPATYPhI, MPAKTUYECKAsI 3HAUUMOCTh MOHSITHS.
33. OyHKIMSA COCTOSIHUSI CUCTEMBI KaK 0011lee CBOMCTBO BCEX TEPMOJIMHAMHUYECKUX Be-
mmauH (AH, S, AG), ux pacuer.

34. OueHka peakIMOHHOW CIIOCOOHOCTH M YCTOWYMBOCTU BEIIECTB IO 3HAYEHUSM MX
TEPMOJUHAMUYECKUX (DYHKITUH.

35. IlpakTudeckoe 3HaueHue TepMoAnHamMudeckux BenuuuH (AH, S, AG) mis pemenus
po0JIeM TEXHUKU O€30MacHOCTH.

36. Ilpunnun Jle-Illatense. Ero yauBepcanbHOCTh. [Ipumepsl 0OpaTUMBIX MPOIIECCOB
(pacTBOPUMOCTB, ANEKTPOXUMHUYECKHUE MTPOLIECCHI) U YCIOBUS UX cMmenleHus. Koncranrta
paBHOBecus. E€ dhmzuueckuii cMbICII.

37. 3akoH Payns. Ero cyTe U npakTu4eckoe 3HaYEHUE.

38. JAucconumanus Boasl. Bogopoiubliii mokaszaresb. MToHHOE Mpon3Be1eHre BOIbI.



39. Dnexkrponutnueckas nauccouuanus. Crenenb aucconuanuu. Koncranra gucconua-
UM,

40. duccounanust Bojbl. Bonopoausiil nokazatens PH u ero BiusHUE Ha XOJ IpoLEC-
coB. KucnotHsle 10X IH.

41. CoctaB npupoaHbix BoJl. XKecTKocTh BOABI (BpeMeHHasi U nocTosiHHas). CriocoObl
CHUKEHHS )KECTKOCTH BO/IBI.

42. I'maponus. KoHCTaHTa U CTENEHb TUAPOIIN3A.

43. BemecTBo B pactBope. Bosa kak cpea u Kak copeareHT. DJIEKTPOIUTHI. Y CIOBUS
HEOOpPaTUMOCTH HOHOOOMEHHBIX PEaKIIHA.

44. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEaKIMU. DKBUBAJIEHTHI. CTENEHb OKUCIICHUS
AJIEMEHTA B XUMUYECKUX COCTUHCHUSIX.

45. UnxenepHas xumus. OxapakTepuzyiTe BaKHEHIIe TeMbl 3Toro 0ioka. Kakue Te-
MBI HanboJIee MPUMEHUMBI B Batiel mpodeccuu?

46. Metamibl. DU3MKO-XUMHYECKUE CBOICTBA MeTAITIOB. 11X 0O0CcHOBaHMeE.

47. Baxnelme KOHCTPYKIIMOHHBIE MaTepUalibl (METaUIbl, CIUIaBbl, moauMepsl). Kak
yIIY4IIUTh CBOMCTBA CILJIaBa U TUIACTMACCHI (TBEPIOCTH, JKAPOCTOMKOCTh, KOPPO3HOH-
HYI0 YCTOWYUBOCTB).

48. DnexTpoxumMuieckre npouecchbl. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUNA KaK
ncToyHUK 3Heprun. IJIC raapBaHUYECKOro 3JIEMEHTa U IPUPOJa METAJLIA.

49. JIBa TuIa 3JIEKTPOXUMHUUYECKUX MPOIECCOB — MEPEXO] XUMUUYECKON IHEPTUH B DJIEK-
TPUYECKYI0 U HAa00OpOT. BaxkHelas KOJTMYECTBEHHAs XapaKTepucTuka mnporecca. E€
(bu3ryecKuii CMBIC U MPAKTUYECKOE MPUMEHEHHUE.

50. DIEKTPOXUMUYECKHE TPOIECCHI, UX 0COOEHHOCTH. PaccMoTpuTe MX ¢ TpEX TOUEK
3pEeHUs - CTPYKTYPHOU, TEPMOJUHAMUAYECKON, KHHETUYECKOM.

51. DNEeKTpOXUMHUYECKHUE MTPOLECCHI. TepMOAMHAMUKA dJIEKTPOXUMHUYECKUX ITPOLIECCOB.
OCHOBHBIE YCIOBUS MPOTEKAHUS AIEKTPOXUMUYECKUX MPOIECCOB.

52. Teopus raJlbBaHUYECKUX 3JIEMEHTOB. DU3MYECKUN CMBICI 3JIEKTPOJHOTO MOTEHIIH-
ana. Ero cBsi3b ¢ 1300apHBIM MMOTEHIIMAJIOM.

53. MexaHu3M BO3HUKHOBEHUSI AJEKTPUUYECKOTO TOKA B TaJbBAHHMYECKOM 3JIEMEHTE.
DneKkTpoaHbIE TOTeHIHANBI. Talauia CTaHAapTHRIX MTOTEHITMAIOB.

54. YCcTpOoiCTBO raJbBaHUYECKOTO JIEMEHTA. PacdeT aneKkTpoaBUKyIIEH CUIbl TaibBa-
HHUYECKOTO dJieMeHTa. Y paBHeHue HepHera. Tunbl akkyMysiTOpOB.

55. JIBoiiHO# 2neKTpuYecKuid ciaoi. YcinoBus ero oopasoBaHusi. OCHOBHOE AJIEKTPOXHU-
MHUYECKOE YPABHEHUE MPEBPAILICHUS YSHEPTUH.

56. Dnextponus. 3akonsl Dapanes. [lepenanpsokenue. Beixon mo Toky.

57. Koppo3ust metamioB. Knaccudukaiusi Koppo3uoHHBIX TporieccoB. [lonsipuzanmsi.
Cnoco0 3amuThl OT Koppo3uu. Koppo3ust ¢ KUCIOPOIHON, BOJOPOTHON ACTOIsIpU3aIiu-
enl.

58. DnexkrpoxumMuyeckass KOppo3us, €€ CTpyKTYpHOE, TEPMOANHAMUYECKOE U KUHETH-
YecKoe ONMHCaHue. 3aluTa METAIJIOB OT KOoppo3uu. [enonspusaius.

59. Mcnonb30BaHUE AIEKTPOXUMHUUYECKUX MPOLECCOB B MHXKEHEpHOM mpaktuke: XUT,
3alliTa METAJUIOB OT KOPPO3UH, SJIEKTPOJIU3 C PACTBOPUMBIM AHOJIOM.

60. I'eTreporeHHbIe OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUK B pacTBopax. x me-
XaHU3M U IIpakThuueckoe ucnonib3zoanue (XUT, a51ekTposin3, 3aiuTa 0T KOPPO3UH).

61. Beienure BajieHTHBIE OPOUTATTM ATOMOB ATFOMHUHMS, KPEMHHUS, BAHAHS.

62. VYkaxuTe, B KaKOM HAMpaBICHUU TMIOBBIMIAETCS YCTOWYUBOCTH KapOOHATOB:
MgCO3(x); CaCO3(k); BaCO3(k).

63. Beruncnure terioBoi a¢dext AH peakiuun



2CHA4(r) = C2H6(r)+H2(T).
64. [ToueMy pu U3BMEHEHUH JIABJICHHS] CMENIAETCSI PABHOBECHUE CUCTEMBI

AHCI(r) + O2(r) < 2H20(r) + 2CI2(T)
U HEe cMelaeTcs paBHoBecue cucteMbl H2(r) + J2(r) < 2HJ(1)?
Hanumute Beipaskenue Kp JUisl KaxA0U U3 CUCTEM.
65. Ha ocHOBe 3HaueHuii K1 onpesiesiuTe, B KaKylo CTOpoHy noiiaet npouecc (AG)

2[Ag(NH3)2]+ +Zn < [Zn(NH3)4]2+ + 2Ag

Kak auiccouuupyroT 3TH COeTMHEHUS B BOJHBIX PacTBOpax?
66. CocTaBbTe JIEKTPOXHUMHUYECKYIO CXEMY MEJIHOMArHMEBOIO TaJIbBAHUYECKOIO 3Jie-
MEHTa W 3JIEKTPOJIHbIE TIpoliecchl BO BHyTpeHHel nenu. Onpenenure IJC. CoctaBbTe
CXeMy TOKOOOpa3yroIiei peakiuu.
67. PacTBOp conepxut nonsl Fe2+, Bi3+, Pb2+ B oguHakoBoii koHIleHTpanuu. B kakoi
MOCIIEAOBATEIHLHOCTH OYAYT pa3psKaThCs 3TU UOHBI P AIIEKTPOIIU3E pacTBopa?
68. Kakoe arperaTHoe COCTOSIHME TUIOUYHO JUisl BoAbl? [louemy Bojia MpakTHUYECKH HE
MPOBOAMT ANEKTpUUecKuit TOK? OTBETHI 00OCHYHTE.
69. K 1 M3 xectkoii Boasl npubasuiu 132,5 r kapOonata Hatpus. Ha ckoapko MuILIu-
rpamMM - 3KBUBAJIEHTOB MOHU3UJIACh KECTKOCTh?
70. Beruuciure DJIC snementa (-) Cd/Cd2+//Ag+/Ag (+), eciu konueHTparus CAQ+-
=0,1 u CCd2+= 0,001 -non/.
71. Kakue mporeccbl MPOUCXOIAT HAa aHOAE M KaTOJE€ MHPH JIIEKTPOJIU3E PacTBOpa
FeCl2, eciau 2aeKTPOIBL:

a) YyrOJIbHBIE,;

0) >xene3HbIe?
72. Paccuutaiite D/1C 1 uamMeHeHne n300apHO-U30TEPMUUECKOr0 MOTEHIINAIA PEAKIIUH,
€CJIM KOHIICHTPAIIMK MOHOB ITMHKa U cBUHIIA paBHBI 0,01 Mob/11.
73. Ilouemy HeNb3s CKPEIUIATH KEJIE3HbIE IACTUHBI MEXAY COOON MEIHBIMU BUHTaMH,
a MelHble — Kele3HbIMU? COCTaBbTE DJICKTPOHHBIE YPABHEHHUS MPOIIECCOB, KOTOPbHIC
OyIyT MpOTEKaTh MPU HENPABUIBLHOU COOPKE KOHCTPYKIIMM.
74. Kakue BelecTBa U B KAKOM KOJIMYECTBE BBIJEISIOTCS HA YTOJIbHBIX AJIEKTPOAAX MPHU
anekTponuse pactBopa KBr B Teuenue 14. 35mMun npu cuite Toka 15A.
75. JIBe KeJe3Hble IUIACTUHKHM, YaCTUYHO IMOKPBITHIC, OJTHA OJIOBOM, JpPYrasi - MEIbIO,
HaxoJATCS BO BIIAXXHOM Bo3ayxe. Ha kakoi M3 9THUX IMJIACTUHOK ObICTpee oOpasyeTcs
pxaBunHa? [louemy? OTBET MOATBEPAUTE COCTABICHUEM OHJIEKTPOHHBIX YpPaBHEHUI
AHOAHOTO M KaTOJIHOTO MPOLECCOB KOPPO3HUH ITUX IIACTHHOK.
76. Kak Biusier pH cpenbl Ha cKOpocTh KOppo3uu xene3a u amoMunus? [louemy? Co-
CTaBbTE DJICKTPOHHBIC YPAaBHEHUS aHOJHOTO M KATOJHOIO MPOIECCOB KOPPO3UM ITHUX
METaJUIOB B Pa3HbIX Cpeaax.
77. llpennioxuTe KaTogHOE MOKPBITUE JUIS 3alUTHl MEAW OT aTMOC(EpHON KOPPO3HH.
CocTaBbTe 3JEKTPOHHBIE YPAaBHEHMsI KAaTOJHOTO M AaHOJHOTO MPOLIECCOB B Cilydae
HapyIICHUS CIIOITHOCTH TMOKPBITHS.
78. llpennoxxuTe aHOJHOE TMOKPBITHE JJIs 3allUMThl LIMHKA OT KOppo3uun. CocTaBbTe
ANIEKTPOHHBIE YPABHEHUS KAaTOJHOTO U aHOJHOTO MPOIIECCOB B KUCJIOW CpEJe B Cilyyae
HapyIIEHUs CILUIOMIHOCTH HOKPBITHS.
79. OOBsICHUTE C TOYKH 3PEHUS IJICKTPOXUMUUYECKON KOPpo3uu (0O0pa3oBaHUS MUKPO-
raJibBaHOMap) siBJieHuEe 00CCIIMHKOBAHUS JIaTYHU (CTUTaB MEIH U IIUHKA).
80. B pamuonpubopocTpoeHHH HEPEaAKO MCIOIb3yIoT KoHTakThl Al-Au. C kakoi aemno-
Jsipy3anuen NpoTeKaeT KOppo3usi TAKOTO KOHTAKTA B KUCIBIX cpefax? CocTaBbTe HJIEK-
TPOHHBIE YPAaBHEHUS MPOLIECCOB.



81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp Meprojia, HOMEP IPYIIIbl) HAWIUTE HIEMEHTHI B
Ilepnonuueckoi cucreme:

a)4,VIB; 6)5,VA, B)3,VIA; 1)4,VB; n)5,1lA, )4, 1B

VkaxuTe, 1MaMarHUTHBIMU WM HapaMarHUTHBIMU OyIQyT HEUTpajibHbIE aTOMbI yKa-
3aHHBIX JIEMEHTOB.

82. Uem oTJIMYaETCS MOCIE0BATEILHOCTD 3aMIOHEHUS DIIEKTPOHAMH d — 3JIEMEHTOB OT
S- u p- anemeHToB? Kak 370 paznuune oTpa)xaercs Ha UX CBOMCTBax?

83. V Kakoro u3 3J€MEHTOB — JIUTHUSA, LEe3Usd WK Oepuiuins OOJIbIe SHEPIUs MOHU3A-
un? CrenaiTe BBIBOA O XUMUYECKUX CBOMCTBAX UX aTOMOB.

84. Kakue u3 snementoB N unu P, S unu Se nmposBisitor 60s1ee OKUCIUTETbHBIE CBOM-
ctBa? [louemy?

85. Yxaxure Trn xumudeckor cBsizu B Moiekynax N2, NaCl, HF. IIpusenute cxembl
MEPEKPHIBAHUS UX AIEKTPOHHBIX 00JIAKOB.

86. Kak U3MEHSIOTCS XUMUYECKHE CBOMCTBA COEAMHEHUI MapraHiia u XapakTep CBs3en
B HUX C YBEJIMUEHUEM CTEIIEHU OKUCIICHUS?

87. Kak m3MeHsieTcsl SJHEpIUsl CBSI3U IPU NEPEXO0JIe OT KOBAJEHTHOM CBS3M K BOJOPOJ-
HOM, OT BOJAOPOIHOM CBSA3M K APYTMM BUIAM MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS.

88. Ykaxure, U3MEHAETCS JIM SHTPONMS MU30JUPOBAHHONW CHCTEMBI, B KOTOPOH IpOTE-
KaloT 0OpaTuMble (ha30BbIE IEPEXOBI;

a) H20(x) <>H20(k) 0) J2(k) <> J2(1)

89. Ilpoananusupyiite ypaBaearne AG=AH-TAS u ykaxwure, kak 3aBucut AG oT Teme-
paTypsl, eciiu

a) AS <0, 0) AS >0, B)AS =0
YKaxXuTe KpUTEpUU NPOTEKAHUSI CAMONPOW3BOJIBHBIX PEAKIMN B 3aKPBITOM CUCTEME
npu AS =0.

90. Ucxons u3 3HaUeHHM cTanapTHoM sHeprun ['ub6ca peakimii

a) CS2(x) + 302(r) = CO2(r) + 2S02(r); AG0298 = - 1058 x/]x

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

B) 2PbS(x) + 302(r) = 2PbO(x) + 2S02(1); AG0298 = - 483 x]Ix

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

ONPENEIUTE HANPABJIECHUE UX MPEUMYIIECTBEHHOIO CAMOIIPOU3BOJIBHOIO NMPOTEKAHUS B
3aKpBITON CUCTEME



