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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThI 00y4eHHs M0 AUCHUILIHHE

Heab TMCHUNIUHBI COCTOUT B (POPMUPOBAHUH U PA3BUTHH Y 00 YUAIOIIUXCS TMIHOCTHBIX H
po)eCCHOHANIBHBIX KadyeCTB, MO3BOJIAIOMINX oOecnieunTh BhimosHeHHe TpedoBanuii ®PI'OC BO ¢
yu4eToM O0COOEHHOCTEW HaydyHO-OOpa30BaTeNbHOW IIKOJIBI YHHUBEPCUTETa U aKTyaJlbHBIX
noTpeOHOCTEH phIHKA TPyAa B KaJpax C BBICIIUM OOpa30BaHHEM B COOTBETCTBHUHU C HaIIPaBJICHUEM
MOATOTOBKU:

CIIOCOOHOCTH TPUMEHATh 0a30Bble 3HAHUS B O0OJACTH XUMHUU B NPOPECCHOHATBHON
JESTEIIbHOCTH, CIIOCOOHOCTH MPUMEHSTh 3HAHUS O MPHUPOJIE U CBOHCTBAX MPOCTHIX M CIIOKHBIX
BEIIECTB, a TaKXXE€ O METOJaX MX IMOJIyYeHUsS M UCCleoBaHMs A Haumboiee 3¢(HEeKTUBHOIO
UCIIOJIb30BAaHUS B TEXHUKE, YMEHHE MPUMEHITh OCHOBHbIE XUMUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH
MPOTEKAaHUS XUMHUYECKUX PEaKLU Ui peleHUs] KOHKPETHBIX TEXHUUECKUX 3a/1a4.

K ocHOBHBIM 3a1a4aM OCBOCHHUSI TUCHMIUIUHBI «XUMUS CIIEYET OTHECTHU:

- LIeJICHaNpaBiIeHHOE MTPUMEHEeHHEe 0a30BbIX 3HAHUH B 00J1aCTH XUMHUH B IPOPECCHOHATBHON
JesATeIbHOCTH;

- U3YYCHHE U Pa3BUTHUE MPAKTUYECKUX HABBIKOB IO BOMPOCAM, CBA3aHHBIM C IPUMEHEHHUEM
OCHOBHBIX XMMHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX PEAKIUNH U yMEHHE
MPUMEHSITh MOJIyY€HHbIE 3HAHUSI IPU PEUICHUH TEXHUYECKUX 3a7ay;

IInanupyemMble pe3yabTaTbhl 00Y4YEHMs 3aKIIIOYAIOTCS (POPMHUPOBAHUHU y OOydarollerocs
CIIOCOOHOCTH K HW3YYEHHUIO, aHaIHM3y, UCIOJIb30BAHUIO OMOJOTHYECKHMX OOBEKTOB U TMPOIECCOB,
OCHOBBIBASICh HA 3HAHUH 3aKOHOB M 3aKOHOMEPHOCTEH MaTeMaTHICCKHIX, (PH3NIECKIX U XUMUICCKUX
HAyK U UX B3aUMOCBSI3AX.

OOydeHre TO TUCHUIUIMHE «XHMUS» HAMpaBICHO Ha (OpMHpOBAHHE Y O0yYarOIIMXCS

CIIEYIOIINUX KOMIETCHIINH:

Kox v nanmenoBanue
KOMIIeTeHIN I

HNHaukaTopsl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHnue nmoxkasaress
OLlCHUBaHUA

OIIK-1. Ciocoben
MIPEJCTaBUTh aJICKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAaHUM HAYYHYIO KAPTUHY
MHpa Ha OCHOBE 3HaHUS
OCHOBHBEIX ITOJIOKCHHH,
3aKOHOB M METOJ0B
€CTECTBEHHBIX HAYK U
MaTEeMaTHUKHU

NOIIK-1.1 ITonnmaer
(dbyHIaMEHTATBHBIC 3aKOHBI
MIPUPO/IbI; OCHOBHBIE
¢buznueckue u
MaTeMaTHYeCKHUEe METO/IbI
HaAKOTUICHHS, TIepeIavun U
00paboTku HHPOpPMALIUU
NOIIK-1.2 [Tpumensiet
¢duznyeckne 3aKOHbI U
MaTeMaTHYeCKHUEe METOJIbI JUIsI
peleHus 3a1a4
TEOPETUYECKOTO U
MIPUKIIAJHOTO XapakTepa
HOIIK-1.3 Ucnons3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTEeMaTHKH TIPU PEIICHUH
MPAKTUYECKHX 3a/1a4

3HaTh:

OCHOBBI COBPEMEHHOM TEOPUH
CTPOEHHUSI aTOMOB U MOJIEKYII,
TEOPUH XUMHUYECKON CBSI3U B
COEZIMHEHUAX Pa3InYHbIX
TUTIOB, OCHOBBI XUMHYECKOM
TEPMOJIMHAMUKH U
XUMHYECKON KHHETHKH,
METO/bI ONTUCAHUS
XUMHYECKOTO PABHOBECHS
pa3IUYHbIX CUCTEMAX,
XUMHYECKHE CBOMCTBA,
CHOCOOBI MOTyYSHUS
DJIEMEHTOB U UX COSTMHEHUH
JUTS IPOBE/ICHUS
AKCTIEPUMEHTATBHBIX
UCCIIeIOBaHU U 00pabOTKH
pe3yJIbTaTOB

Ymern:

Ha OCHOBE TEOPETUUYECKUX
3HaHUH MoIONpaTh
AKCTIEPUMEHTATBHBIE METOIBI
UCCIIEIOBAaHMsI COETUHEHUH,
METO]Ibl 00pabOTKH U




MHTEPIIPETALMH MTOJTY4YEHHBIX
pe3yIbTaToB

Baagern:

HABBIKAMU BBITTOJTHCHUS
OCHOBHBIX XUMHUYECKUX
1abopaTOPHBIX OTMepaIuil 1
CUHTE3a HEOPTaHUYECKUX U
IIPOCTEUIINX OPraHUYECKUX
COEIMHEHUH, JIaHUPOBAHUS
HKCIIEPUMEHTA,
MaTeMaTu4eckorl o0paboTKH
U TIPE/ICTaBICHUS
MOJIYYEHHBIX PE3y/IbTaTOB

2 MecTO TUCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuumnHa OTHOCUTCA K oOs3aTenbHOM vacth Oioka bl «/luctmnimussl (MOIyIn)».
JlucuuminHa HemoCpeICTBEHHO CBsI3aHa CO CJIEAYIOIUMHU JUCUMIIMHAMU U nipakTukamu OOIT:

Beicias matematuka

Panuomarepuaiibl 1 paiiOKOMIIOHEHTHI

[Tpuknannas paguopusuka

®u3nyecKkue 0OCHOBbI MUKPOIIEKTPOHUKH.

3 CTpyKTypa u coiep:KaHHe U CHUTLTHHBI
OO611as TpyA0€MKOCTh IUCHUIUTHHBI cOocTaBsieT 4 3adeTHble enquHuIlsl (144 yacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(o popmam 0OyueHus)

3.1.1 Ounas ¢opma o0ydeHus

Ne B 6H0ii DG KoauuectBo | CemecTpsl
u/ U1 yuyeOHoi padoThl 4aCOoR >
1 | AyauTopHble 3aHATHS 54 54
B ToM ynciie:
1.1 | Jlexkmun 27 27
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS Il 7
1.3 | JJaGopatopHbIe 3aHATHS 20 20
2 | CamocTosiTebHast padoTa 90 90
B ToM uucne:
2.1 | pemeHne pacyeTHBIX 3a/1a4 10 BapHAHTaM 30 30
2.2 | moAroToBKa K JJaOOpaTOPHBIM paboTam 30 30
2.3 | IpOMEXYTOYHOE TECTUPOBAHUE 30 30
3 | IlpoMexXyTOUHASI ATTECTALHSA
3auet/aud.3auer/sK3aMeH 3auer
Hroro 144 144




3.2 TemaTuyecKkuii MJIaH U3y4YeHUs TUCHUTITHHBI
(mo hpopmam oOydeHMS)

3.2.1 Ounas popma oOydeHuUs

TpynoemMKocTh, 4ac
AyauTopHasi padora =
=
) Q = 2
= A S
Ne Paznesibl/TeMbl o 5K x| E o s =
5 = o9 2l 2| 88| g5
n/n JUCHUILINHBI ¥ = [STRC IS e E 5 2 gS
2 = EEE| 88 =o | 2
L E 3| &5 o= Q =
= S E 5| 8 5 =
O o
O QO < [ =
O E = = 8
1 | Pa3zgen 1. OcHOBHEBIE 3aKOHBI XUMUU 15 3 2 10
Paznen 2. Ctpoenue 31eKTpOHHOM
2 | obonouku atoma. [leproamueckuii 14 3 1 10
3akoH JI.M. MenpeneeBa
3 Paznen 3. Xumnueckas cBI3b U 14 3 1 10
CTPOCHHUE BEIIECTBA
Paznen 4. Tepmoxumusi. OCHOBBI
4 N 16 3 1 2 10
XUMHUYECKON TEPMOIMHAMUKHI
5 Pazgen 5. Xumuueckas KUHETHKA U 18 3 1 4 10
paBHOBecue. Karanmz
6 Paznen 6. PacTtBopbl. 18 3 1 4 10
DIEeKTPOIMTHYECKAs TUCCOLUAIIMS
Pa3nen 7. OxuciaurenbHoO-
7 aen 7. O 20 3 1 6 10
BOCCTAHOBUTEJIbHBIE PEAKIIUU
8 | Pasmen 8. KoMIuiekcHbIE COETUHEHNS 15,5 3 0,5 2 10
Paznen 9. e CBOMCTBA METAJIOB.
9 31ea 9. O01IMe CBOMC e o 135 3 05 10
CriaBbl
HUroro | 144 27 7 20 0 90

3.3 Coaepxxanue TUCHUNINHBI

Pa3nen 1. OcHOBHBIC 3aKOHBI XUMUH

3HayeHWe W 3aJaud Kypca XUMHU. POib MPOCTBIX M CIOXHBIX BELIECTB B OBITY U
COBpeMEHHOU TexHuke. KpuTepun OIeHKH M BHIOOpA BEIIECTB JJIsi KOHKPETHBIX Iiesiei. PaboTh
OTEYECTBEHHBIX M COBPEMEHHBIX YYEHBIX B 00JaCTH XMMHU. XHUMHMS, KaK HayKa, M3ydaromas
CBOMCTBA BEILIECTB B CBSA3M C UX COCTABOM M CTPOCHUEM.

3aKOH COXPAHEHHUs MaTE€pHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH DKBHUBAJIEHTOB. ['a30Bble
3aKOHBL. 3aKOH ABorazipo, Yncno ABoraapo, EquHUIEI M3MEpEeHNs aTOMHBIX U MOJIEKYJISIPHBIX Macc.
IIpuMeHeHre OCHOBHBIX 3aKOHOB XMMMH K KOJIMYECTBEHHBIM PacyeTaMm I10 YPABHEHUSAM PEaKLIUHU.

OCHOBHBIE KJIaCChl HEOPraHWYECKUX COECIMHEHMI: OKCHJBI, OCHOBAHMS, KUCIIOTBI U COJIH.
OCHOBBI HOMEHKJIATYpbl XHMHUYECKHMX coequHeHH. Hekoropble MeTonbl HX NOJydeHus,
0COOEHHOCTH XUMUYECKHX CBOMCTB.

Paznen 2. CtpoeHue »snekTpoHHOW o6omouku aroma. [lepuoanyeckuii 3akoH J[.M.
Menneneesa

Crpoenne aroma no bopy. KopnyckynsipHO-BOJHOBBIE CBOIICTBA MaTepUH. Y paBHEHHE
[Tnanka. Ilpunuun HeompeneneHHoctu. YpaBHeHue IlpenuHrepa u BOJHOBBIE (YHKIUU
JJIEKTPOHOB.




KBantoBbie uucna. ['maBHOE KBAHTOBOE YHCIO. DHEpPreTUYeckue ypoBHH. OCHOBHOE H
BO30YXJI€HHOE cocTostHue aroma. OpOuTanbHOE KBAaHTOBOE YHCIO. DHEPreTHUECKUE IMOTYPOBHH.
®dopma aTOMHBIX OpOWTalell. MarHUTHOE KBAaHTOBOE YMCIIO. ATOMHBIC opOuTanu. OpueHTanus
aTOMHBIX opOuTaliell B npocTpancTBe. CriuH 35ekTpoHa. CIIMHOBOE KBAaHTOBOE YHUCIIO.

[IpaBuno Ilaynu. MakcumallbHOE KOJMYECTBO SJIEKTPOHOB HA HHEPreTUYECKOM YpPOBHE,
MOypOBHE M aTOMHOM opOuTainu. [Topsaok 3amomHeHns SHEPTeTHIECKUX YPOBHEH U TIOJypOBHEH B
MHOT'03JICKTPOHHBIX aroMax. [IpaBuio I'yuma. s-, p-, d- u f- smementsl. Mx pacmosioxeHnue B
nepuoanueckon cucreme [I.1. Menneneesa.

[lepuonuueckuii 3aK0H U neproanydeckas cucteMa snemeHToB J1. 1. Menneneena. [lepuoasl
u rpynnsl. CTpoeHue NEepHOAMYECKOW CHCTEMBbl M CTPOEHHE JJIEKTPOHHOW OOOJOYKH aToMa.
DJIeKTpOHHbIC aHAIOTH. BajeHTHbIC 3JIeKTPOHBI y S-, P-, d- u f- 3J1eMeHTOB. ATOMHBIE ITapaMETPBhI.
ATOMHBIE U MOHHBIE PaJUyChl. DHEPrUsl MOHU3ALMU (MOHU3ALMOHHBINA noreHuuan). CpoacTBO K
3JIEKTPOHY. OJEKTPOOTPULATEIBHOCTb. [IepuoIMYHOCT, B M3BMEHEHUM aTOMHBIX MapaMeTpoB U
XUMHYECKUX CBOMCTB 3JIEMEHTOB.

Pa3nen 3. Xumuueckas CBA3b U CTPOCHHUE BEIIECTBA

Tunbel xumuyeckon cBsizu. KoBanmeHTHas xumudeckas cBsizb. OOIIas 3Je€KTpOHHas Tmapa.
[TpaBuiio oxrteta. Merton BajeHtHbix cxeMm (BC). Dueprermueckas auarpamma oOpa3oBaHHS
MoOJIEKyJbl Bojopona. llepekpbiBaHue deKTpOHHBIX 00sakoB. JlnuHa cBA3M. MexaHu3Mbl
o0pa3oBaHUsl KOBaJCHTHON CBs3M: OOMEHHBIN, JOHOPHO-aKIENTOPHBIA MaTUBHBIA. CBolicTBa
KOBaJEHTHOM CBSI3U: HACHIIIAEMOCTb, HAIIPABJIEHHOCTb U MOJSIPHOCTb. J{UIIONBbHBIT MOMEHT CBSI3H.
JunonbHbI MOMEHT MOJIEKYJIbl. IOHHAs CBA3b, KaK MPEEIbHBIN clydaid MOJISPHON KOBAJIEHTHOMN
CBA3M. ATOMHBIE U HOHHBbIE paauychl. CTpyKTypa MOJEKYJIbl U €€ 3aBHCHUMOCTb OT CTPOCHHS
BHEILIHETO 3JIEKTPOHHOTO YPOBHA aTOMOB. HanpaBiieHHOCTh KOBaJICHTHOM CBSI3U. BalleHTHBIE yIJIbl.
I'mbpuamsamys cesaseil. [MOpUIN3aIHs aTOMHBIX OpOMTalel EHTPAJbHOro aToMa  THIA SP, Sp2,
sp® u cTpykTypa Mmonekyn Ax2, Ax3, Ax4.

KpatHsble cBsI3H; G- U T- CBA3M.

Bonoponnas cBs3b.

Oco0eHHOCTH METAJTTNYECKON CBS3H.

Pa3nen 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOJIUHAMUKH

Oneprerudeckue 3¢ dexTsl mpoieccoB. CHCTEMBI, COCTOSHUS W (YHKIUU COCTOSHHS.
TepMoanHaMuyeckue napamerpsl. BHyTpeHHss sHeprus, paboTa, TermnoBol 3(PpPexT XuMuueckon
peakuuu. [lepBelii 3aKOH TepMOAMHAMUKH. OHTanbnus. CTaHgapTHas SHTANbIHS OOpa30BaHUSA
CJIOHOTO BEUIECTBA.

3akoH ['ecca u cnenctBus u3 Hero. IlpuMeHeHnue ux Juist pacdyera SHTAIBINNA XUMHUYECKUX
peakuuii 1 (pa30BbIX MPEBPALICHUN.

Pa3nes 5. Xumnueckas KWHeTHKa U paBHoBecue. Karanus

Ckopoctb xuMuueckoil peakuuu. Cucrema, ¢asza, KOMIoHeHT. CHCTEMbl TOMOTEHHbIE U
reTeporeHHbple. ['OMOreHHbIe peakluHu. 3aBUCHUMOCTb CKOPOCTH pEakUUU OT KOHIIEHTpalHuu
pearupyromux BeuecTB. BinusHue 1aBieHnst Ha CKOPOCTh Ta30BbIX peaklMii. 3aKOH JEHCTBUS Macc.
Craguu, ompenensiomne CKOpOCTh Ipoliecca. BiMsHHe TemmepaTrypbl Ha CKOPOCTh pEaKIIHU.
DHeprus akTHBAIUKU. YpaBHeHUE AppeHuyca. TemmnepaTypHbIil KOOQGHUIIUEHT CKOPOCTH PEaKIUu
Bant-T'odda.

I'ereporennsle peakuuu. 3aBUCHUMOCTb CKOPOCTH T€TE€POr€HHbBIE PEAKIMH. 3aBUCHMOCTb
CKOPOCTH T€TEpPOreHHOM peaklMM OT KOHIEHTpAallMM pearupyrolux BellecTB. BiusHue
MOBEPXHOCTH pazaena a3 u quddysus.

Karanu3 roMoreHHsIii U TeTeporeHHbI. MeXaHu3M JAeUCTBUS KaTalu3aTopoB. IHTHOUTOPBHL.
Ilertupie 1 hoTOXMMUYECKHE peakiuu. Peakinn oOpatuMble 1 HEOOpaTUMEIE.

XUMHYECKOE paBHOBECHE B TOMOIEHHBIX M TeTeporeHHbIX peakuusx. Koncranta
paBHOBecHs. YcioBus cMmelenus: paBHoecus. [Ipunnun Jle- [latense.

Pa3nes 6. PacTBOpBL. DNeKTpoIUTUYECKAS AUCCOIIUAITIS



OOmias xapakTepucTuka U Kiaccuukanus pacTBOpoB. Poib pacTBOpoB B mNpupoie u
TexHuke. Bosia u BogHbIE pacTBOPHI, HEBOAHBIE PacTBOPHI. OnpeiesieHue HAeaIbHOr0 pacTBOpA.

CoctaB pactBopoB. CriocoObl BeIpa)KeHHsI cOCTaBa pacTBOpoB. PactBopumocTh. PacTBophI
HEHACBILLICHHBIE, HACBIIICHHbIC W IEPEHACHILICHHbIE. BinsHue Temieparypbsl Ha pacTBOPUMOCTh
TBEPJOr0 BEUIECTBA U KUAKOCTH. ConbBaTalus U THApaTalus. DHTAJIBIINS PACTBOPEHUS.

DneKkTponuTHYecKas Juccouuanus. PacTBOpbl 3JEKTpOJUTOB. Teopus rujparaiuu B
Ipoleccax 3IEKTPOJIUTHYECKON aucconuanuu. CTeneHb 3JIEKTPOIUTUYECKOM NHCCOLUMALNUA U €€
3aBUCHUMOCTh OT pasnudHblX (akropoB. CunbHble © cinadbie dyeKTponuThl. KoHcTaHTa
ANEKTPOIUTUYECKON TUCCOLMANUU CJIa0BbIX DJIEKTPOJUTOB. 3aKOH pa3BeleHUs (pazOaBieHMs)
OctBanbaa. CunbHbIC 3TEKTPOIUTHL. Kaxyimascs creneds auccoruanun. [loastue 00 akTHBHOCTH;
KO3 UIMEHT aKTUBHOCTH. KHCIOTBI, OCHOBAaHUS U COJM C TOYKHU 3PEHHUS DIEKTPOIUTHUECKOMN
TEOpPUHU PACTBOPOB. AMGPOTEPHOCTS.

DnekTponuTHYecKas auccouuanus Boabl. MoHHOe mpousBeneHue BoAbl. KoHueHTparus
MIPOTOHOB YU MOHOB TMJAPOKCHJIA B HEUTPAJIbHBIX, KUCIBIX U IIECJIOYHBIX pacTBopax. BogopoaHbii
nokasatenb pH. KucinoTHo-ocHOBHBIE MHAMKATOPBI, pH-MeTphI.

Peakunu nonnoro oomeHa. loHHO-0OMEHHBIE peakIuy ¢ 00pa3oBaHUEM MajIOpPacTBOPHUMOTO
BelecTBa, c1aboro snexkrponuTa. [IpousBeaeHrne pacTBOPUMOCTH.

I'uaponus comeit. Crenenp U KOHCTaHTa ruaposnn3a. CTynmeHYarbld ruaposn3. BausHue
TEeMIIepaTypbl U KOHLIEHTPALMHU Ha CTeNeHb ruiponusa. smenenue pH pactBopa npu rugposuse.

Pa3nes 7. OKkucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU

[lonsiTe O peakUUsAX OKUCIEHUS-BOCCTaHOBJIEHUS. CreneHb OKUcHeHUsA. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB. BaXHEHIIME OKUCIHUTEIH U
BoccTaHOBUTENU. COCTaBICHUE YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Tunbel OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMid. 3aBUCHUMOCTh COCTaBa MPOAYKTOB
OKHCJICHUS U BOCCTAHOBJIEHUS OT YCJIOBHI MPOBEICHUS PEAKIINH.

DNEeKTPOXUMHUYECKHE TpolecChl. B3auMocBs3b  MEXIy  SICKTPOXMMHYECKUMU U
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIMU TIpoIieccaMu. ['albBaHUYECKUN 3JIEMEHT, TraJlbBaHUYECKas
napa. XMMUYECKHE UCTOYHUKHU TOKA. ['aTbBaHWYECKHE AIEMEHTHl U AKKYMYJIATOPBI. TOIIMBHBIE
DJIEMEHTHI.

Onektponu3. 3akonbl Dapanes. IlocmenoBaTeIbHOCTH BOCCTAHOBJICHUS KATHOHOB U
OKHCJIEHUE aHUMOHOB IIPH CJIOKHOM COCTaBE€ JJIEKTPOJIUTA. DIIEKTPOIU3 C PACTBOPUMBIM aHOIOM.
[Tpumenenue anextponnza. CTaHIapTHBIM 3JIEKTPOAHBIN noTeHIMal. Bogopoausiii anekrpon. Psn
HaIpsKEeHUH. 2.1.C. raJlbBaHUYECKOT O 3JIEMEHTA. CrannapTHbie OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC MMOTECHIIMAIBI U MPUMEHEHUE UX NI ONPEAECICHUS BO3MOXHOCTH MPOTEKAHUS
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

Pa3nen 8. KomiuiekcHbIE cOeTMHCHUS

OCHOBHBIE TIOJIOKEHUSI KOOPAMHAIIMOHHOW TEOPUM CTPOEHUS KOMIUIEKCHBIX COEIUHEHUH.
XuMu4deckas CBsI3b B KOMIJIEKTHBIX COSAMHEHUSX. JJIOHOPBHI M aKIIENTOPHI AJIEKTPOHOB. 3aBUCUMOCTh
KOOPJMHAIIMOHHBIX CBOMCTB ILIEHTPAIBHOTO aroMa OT CTPOEHHS €ro 3JIEKTPOHHOM OO0OJOYKH.
Jluraunpl.  KoopauHammoHHoe — 4uco. Homenkiarypa  KOMIUIEKCHBIX  COEIWUHEHHIA.
DIEKTPOTUTUUYECKUE CBOMCTBA KOMIUIEKCHBIX CO€IMHEHMM. Jluccoluanus KOMIUIEKCHBIX MOHOB.
KoncTanTa HECTOMKOCTH.

Pa3nen 9. O0ume cBoiicTBa MeTaioB. CIiiaBbl

OTHOCUTENbHAs PACTIPOCTPAHEHHOCTh METAJJIOB B NPHUPOAE M BaKHEHIIME BUABL PYI.
OCHOBHBIE METOIbI MOJTy4YEeHUS METAJIJIOB u3 pya: TUJIPOMETATTYPrUYECKUEe,
MAPOMETALTYPTUYECKUE U AIEKTPOMETAILTYPrUUECKHUE.

Oco0eHHOCTH CTPOCHHS M PU3MUECKUX CBOWCTB METAITHYECKUX MATEPHAIIOB.

XUMHYECKME CBOWCTBA METAJUIOB. B3anMoOIelCTBHE METAJUIOB C HEMETaJIaMH, BOJOW,
pacTBOpaMH KHUCIIOT U IIeI04eil. XUMHYECKHE CBOMCTBA OKCUIOB U TUJIPOKCHJIOB METAJLIIOB.



3.4 TemaTnka cCeMUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapCcKue/MpaKTUICCKUE 3aHITHS

Tema 1. OcHOBHBIE 3aKOHBI XUMHUU

Tema 2. CTpoeHue 37IeKTpOHHOM 0001049KH aToMa. [lepuonnueckuii 3akon J[.M.
Meunpeneena

Tewma 3. Xumuueckasi CBA3b U CTPOCHUE BEILIECTBA

Tema 4. Tepmoxumusi. OCHOBbI XUMHUUYECKON TEPMOAMHAMUKU

Tema 5. Xumuueckass KHHETHKA U paBHoBecue. Karanus

Tema 6. PacTBOpbI. DIIEKTPOIUTHYECKAS JUCCOLAALIIS

Tema 7. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINN

Tema 8. KoMIuiekcHBIE COEIUHEHUSA

Tema 9. OGurue cBoiicTBa MeTasuioB. CIuiaBsl

3.4.2. JlabopaTopHbIe 3aHATHUS

Tema 1. OcHOBHBIE 3aKOHBI XUMUU

JlaboparopHas pabota «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BELIECTBY
Tema 4. Tepmoxumusi. OCHOBBI XUMHUYECKON TEPMOIUHAMUKHI
JlaGopaTopHas pabota «TernoBbie 23G(HEKThI XUMUUYECKHX PEAKIIHI
Tema 5. Xumuueckas KUHETHKA U paBHOBecue. Karanus
JlaboparopHas pabota «CKOPOCTh XMMUYECKUX peakinil. XMMHUECKOE PABHOBECHUE)
Tewma 6. PacTBopbl. DIEKTPOIUTHYECKAS TUCCOIIUALIUS

JlaGopaTopHas pabora «Peakiium HOHHOTO 0OMEHaY

JlabopaTopHas pabota «'uxponus comnei»

Tema 7. OKUCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIHH

JlabopaTopHas paboTa «IEKTPOITH3»

Tema 8. KoMmiekcHbIE COETUHEHUS

JlaboparopHas pabota «KomIIeKCHbIE COeAMHEHUSD

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npeagycMmoTrpensl
4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclievyeHne

4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTob1
He npenycMmoTtpensl
4.2 OcHoBHasi 1UTEpaTypa

1. Axmeros, H. C. O6mas n Heopranndeckas xumus / H. C. AxmeroB. — 13-e usg., crep.
— Camnkr-lIlerepOypr : Jlanb, 2023. — 744 ¢. — ISBN 978-5-507-45394-8. — Tekcr :
ANEKTPOHHBIH // JlaHb : 35ekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/267359.

2. Cmapeirus, C. H. Heopranmueckas xumus. [IpakTukym : yaeOHO-TIpaKTHUECKOE TTocoOne
/ C. H. Cmapsirun, H. JI. barnasen, U. B. [laitnakoBa. — MockBa : M3natensctBo FOpaiit, 2022.
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— 414 c. — (bakanasp. Axagemudeckuii kypc). — ISBN 978-5-9916-2736-8. — Texer :
anekTpoHHbIH // Obpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509103.

3. O6mas u Heopranndeckas xumus. YaeOHuk/ BopooreB A.D., Ky3unernos H.T., [luBamnze
A10O. Kn.1,2 — M.: Akagemxaura, 2006.

4. O6mas xumust. Jlaboparopusiii npaktukym /H.M. bapanaesa, A.Il. Anpinaa - M:
Mockosckuii ITommrex, 2019.

4.3 lonoJIHUTEIBHASI TUTEpaTypa

1. Xumus. Yuebnoe nocodue/ bepexxuoitA.H., Pocun U.B., Tomununa JI.JI. — M.: Beiciias
mkoja, 2005.

2. 3agaun u ynpaxneHus no oomeit xumuu / I'muuaka H.JI,,EpmakoB A.M1.— M.: UaTHTpan-
IIpecc, 2009.

3. Yepnukona, H. }O. 3agaun no ocHoBam 00111eli XMMUHU ISl CAMOCTOSITEIbHON pabOThI C
OTBETaMHU U peUICHUsIMHU : yueOHoe rmocodue 1t By3oB / H. FO. Uepnukosa, E. B. MemiepskoBa. —
2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 304 c. — ISBN 978-5-8114-9699-0. —
Tekcr : anexTpoHHbIN // JIaHb : 2IeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/197731.

4. Crynko, T. B. OcHOBBI 00111€}i 1 HEOPTaHUYECKON XUMHH : Y4eOHO-METOANYECKOE
nocooue / T. B. Ctynko. — Kpacnosipck : Kpac’'AVY, 2015 — Yacts 3 : [Ipumeps! penienus 3anad,
3aJIaHusl 1711 caMoCTosATeNbHOU paboThl — 2015. — 244 ¢. — Tekcr : anekTpoHHbli // JlaHb :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/187435

4.4JneKTpoHHBbIE 00pPa3oBaTebHbIE Pecypchl
1. https://online.mospolytech.ru/course/view.php?id=3149

4.5 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoOe
ol0ecrneueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpeMeHHbIe TPO(ecCHOHATbHbIE 0a3bI JAHHBIX H HH()OPMAIHOHHBIE
CIIPaBOYHbIE CUCTEMbI

1. EamHoe oxHO joctynma K oOpa3oBaTelnbHBIM pecypcam DenepanbHbii  mopTan
http://window.edu.ru

2. KommnsrorepHsie MH(OPMaLIMOHHO-TIPABOBHIE CHCTEMBI «KoHCynpTaHT»
http://www.consultant.ru, «["apanT» http://www.garant.ru

3. OdunmanpHbIM HHTEPHET-TIOPTAI TPaBOBOU MH(popManuu http://pravo.gov.ru.

4. Hayunas snexkTpoHHast 6ubaunoteka http:// www.elibrary.ru

5. Poccwuiickas rocynapctBenHast Oubnauoreka http://www.rsl.ru

6. ObC «YHuBepcuteTckas 6ubaroreka onnadu» https://biblioclub.ru/index.php
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5 MarepuaabHO-TeXHHYECKOE o0ecrievyeHne

1) Ayauropust sl JEKIMOHHBIX, IPAKTUYECKUX U CEMUHAPCKUX 3aHATHI. O0opynoBaHue U
anmaparypa: ayAMTOpHas JOCKa, BO3MOXXKHOCTb MCIIOJIb30BaHMsS MYJIbTHUMEIUMHOTO KOMILIEKCA
(mpoexTop, NepCOHAIbHBIM HOYTOYK MJIM NIEPCOHATIbHBIA KOMIIBIOTED).

2) Cpeumanu3upoBaHHAas ayaAuTOpHs Uil JlabopaTopHbIX pabor. OOopynoBaHMEe U
anmaparypa: Tepmometpsr; criektpodoromerp CD; BHITSKHBIC MKA(DI; 3JIEKTPOHHBIE TEXHUYECKUE
U aHAJIMTUYECKUE Bechl; pH-MeTphl; akBaMCTUIUIATOP; KAIOPUMETPUUECKUE YCTAHOBKH; MAarHUTHBIE
mermanku; mpudopsl “sxcrept 001”. TIpu npoBeaeHnn 1a60paTOPHBIX PabOT CTYACHTHI HCTIOJIB3YIOT
CHELMAIbHYI0 XHMMHYECKYI0 IIOCyly: MEpHble IWJIMHAPBI, KOJIObI, NPOOMPKH, CTaKaHBbI,
HEOOXO/MMBIE PEAaKTUBBI M €MKOCTH JuId UX XpaHeHus. JlabopaTopus ocHamieHa BBITSXKHBIMU
mkapaMu Uit paboOThl C KOHIIEHTPUPOBAHHBIMU KHMCJIOTaMHM, IIEJI0YaMH, AYPHONAXHYIINMH,
BpPEIHBIMH M JIETKOJETydYuMH BemecTBamu. JlaGopartopus o0opynoBaHa KOMIBIOTEPHOW U
MYJIbTUMEIUIHHON TEXHUKOM.

6 MeToauyeckue peKOMeHIAIUN

6.1 MeTonnuyeckue peKOMEHIAIUM /IS MPENoAaBaTeIsl 0 OPraHu3anuu
00y4eHus1

OOyuasi CTyIEeHTOB AUCLUIUIMHE «XHUMUS», NPEnojaBarelb UMEET Leldb pa3BUTh Yy HUX
[IPABUJIBHOE IOHUMAHUE CYILIHOCTH XUMHUYECKHX SBJICHUI HA OCHOBE COBPEMEHHBIX TEOPETHUECKUX
HOJIOKEHUH XUMHH, COOOIINUTh UM CBEJICHHSI O BXKHEHIIIUX CBOMCTBAX XUMUUECKUX JIEMEHTOB U UX
COEIMHEHUH, CII0COOO0B UX MOIYUYEHHUS.

N3noxeHne TeopeTHYecKoro M (haKTHUECKOro Marepuajga Kypca OCYIIECTBIISETCS Ha
nekuusx. IlapamienbHO C JIEKIIMOHHBIMM 3aHATUSIMU NPOBOJSATCS YCTHBIM OIPOC, IPOBEPOUYHBIE
paboThI U 1Ta0OPATOPHBINA PAKTUKYM.

OcHoBHOU (hopMOI U3YUEHUS TUCITUTITUHBI «XUMHS», KaK U JTI000M IPyroi JTUCIUTUTMHBI B
BhICIIEM Y4e€OHOM 3aBEJCHUH, SIBJIETCS CaMOCTOsTelNbHas paboTa oOydyaromierocsi, Koropas
BKJIIOUaeT B ce0si IpopalOTKy JEKIMOHHOIO MaTepuana, y4eOHMKOB M Y4eOHBIX MOCOOUH,
BBINOJIHEHHE JJAOOPAaTOPHBIX PabOT, HOJArOTOBKY K CEMUHApaM U caye 3K3aMeHa Uil 3a4eTta. B Toxe
BpeMsl MPErNoJaBaTellb OCYIIECTBISET CUCTEMATHUYECKU KOHTPOJIb 32 CaMOCTOATEIbHOU paboTOM
CTYACHTOB IyT€M IMPOBEPKH MOJArOTOBIEHHOCTH CTYAEHTOB K Ja0OpaTOPHBIM 3aHATHAM U
ceMuHapaM (MHJIMBUIYaJbHBIA ONMPOC, MPOBEPKA JTOMAIIHUX 33JaHUN, MPOCMOTp 3aMuce JIEKIHH,
IpUEM pe3yiIbTaToB J1a00paTOPHBIX padoT, MPOBEEHNE TPOBEPOUYHBIX paboT, KOTOPHIE 110 CYLIECTBY
ABIISIOTCS 3aUE€THBIMH).

6.2 MeToanueckue YKa3aHus JJisl 00y4arOMUXCsl 0 OCBOEHHIO THCIHTLTHHBI

W3noxeHne TEOpeTHUECKOr0o M (HaKTUUYECKOTO MaTepuaia Kypca OCYLIECTBISETCS Ha
nekuusx. IlapannenbHo ¢ JEKIMOHHBIMU 3aHSATHSMH HPOBOASTCA CEMHUHAphl U JIaOOpaTOPHBIN
npakTukyM. OCHOBHOM popMoii n3yueHust TucHUIIMHBL «OO011ast 1 HeOpraHMYecKasi XuMUs», Kak U
T000W Ipyroi JUCIUIUIMHBI B BbICIIEM y4eOHOM 3aBEACHMH, SBIISETCS CaMOCTOATEIbHas padoTa
o0yyaroIerocsi, KOTopas BKJItoyaeT B ceOsi:

- paboTy HaJ JEKUHOHHBIM MaTepUaIoM;

- paboTy Haj paslenaMd  Kypca, IOJHOCTbIO WJIM YacTUYHO BBIHOCUMBIMH Ha
CaMOCTOSITEIIBHOE U3yYECHUE;

- paboTy mpH HOArOTOBKE K MPOBEPOUYHBIM M JaOOpaTOpPHBIM paboTaM, BBHIIOJHEHHE
JIOMAIITHETO 3aJaHMUs.
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I'maBHas 3amaya CTyAeHTa BO BpeMs JICKIMU 3aKJIIOYAeTCs BO BHUMATEIbHOM CIIyIIaHUU
JICKIIMU U 3aIMCH €€ OCHOBHOTO cozepxanus. OCHOBHAs OIMIMOKA OTJEIBHBIX CTYICHTOB COCTOUT B
TOM, YTO OHHU CTPEMSTCS JOCIOBHO 3aMHCATh BCE, UYTO TOBOPUT JIEKTOP, M IIOATOMY YaCTO CIEAST HE
3a MBICIIbIO, @ 32 CJIOBOM, HE YJIaBJIMBAas CMbICJIA M3JaraeéMoro Marepuania. {ns 3amnucei JIeKUui
ClIeTyeT MOJIb30BaThCs OTACNIBHON TeTPajiblo. 3alrCh BECTH HA OJHOW CTOPOHE TETPaaU, OCTaBIsA
BTOPYIO CTOPOHY JIJIsl BHECEHHSI COOTBETCTBYIONIUX JOTIOTHCHUH.

Crnenyer UMeTh B BUJY, YTO HE BCE BOMPOCHI MPOrPAMMBbI, OTHOCSIIIUECS K TOW WM MHOU
TeMe, 00s13aTeNIbHO U3JIAraroTCsl Ha JIeKIuK. HeKkoTophlie U3 HUX JIOJDKHBI U3y4aThCsl CAMOCTOSATEIHHO
B Mpolecce paboThl HajJ JaHHOW TemoW. B 3TOoM ciiydae HEOOXOAMMO 3aKOHCHEKTHPOBATh
PEKOMEHIYEMYIO JIEKTOpOM JIUTeparypy. lIpM KOHCIEKTUPOBAHWU CTOUT HU30Erarh IOCIOBHOTO
MEPENUChIBaHUSI aBTOPCKOTO TEKCTa, CTAapasch OTPa3UTh JUIIb HauOojiee Ba)KHbIE MOMEHTHI.
W ckmoueHus TOMyCKalTCsl TUIIb TSl JOPMYITHPOBOK HanboIee BaXKHBIX 3aKOHOMEPHOCTEH.

[Ipu moAroTOBKE K YCTHOMY OIIPOCY M MPOBEPOYHOI paboTe HEOOXOIUMO:

a) BHHUMATEJIbHO, HECKOJIBKO pa3 MPOYUTATh CBOM KOHCIIEKT, COOTBETCTBYIOIIHE Pa3JIeibl
y4eOHUKOB U Y4€OHBIX TOCOOMIA;

0) TPOCMOTPETH PEKOMEHIAIMH T10 BBITTOJHEHUIO YITPAXKHCHUN;

B) MMCHbMEHHO OTBETUTH Ha TEOPETUYECKUE BOIPOCHI U BBHITIOIHUTh YIPAKHEHUS JOMAIIHETO
3aJ1aHus B COOTBETCTBUU CO CBOMM BapUAHTOM.

[Ipu moarotoBke Kk mnabopaTOpHbIM paboTam cleayeT BHHMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECCKHM BBEJICHHEM K paboTe W METOIAMKON BBITIOJHEHHS OJKCIIepuMeHTa. Kparkoe
TEOPETUUECKOE BBEJICHUE U PE3YIbTAThl PaOOTHI 3aMKUCHIBAIOT B JIAOOPATOPHBIN KypHAIL.

B kauecTBe 1abopaTOpHOTO KypHAIA UCIIOJIB3YETCs 00IIast TETPaIb C

3aMOJTHEHHBIM TUTYJIBHBIM JIUCTOM.

JIaGopaTopHBIii )KypHAI SBJISIETCS €AMHCTBECHHBIM JIOKYMCHTOM O

MIPOBEJICHUH dKCIIepUMEHTa. BecTu 3anucy Ha YepHOBHUKAX HE ClIeyeT. Y paBHEHUS PEeaKIIHii
JIOJKHBI OBITh YE€TKO 3aITUCaHbl, TAK KaK HEOpeKHasl 3aITMCh MOXKET BBI3BATh OIIHOKY.

OTtuer o pe3ynbraTtax paboThl OGOPMIISIOT MO CXEME MPUIIOKEHHOW K OMHCAHHUIO KaXKIOU
1ab0paTOPHOH pabOTHI: KPaTKOE TEOPETHUECKOE BBEACHHE, IPOBEJCHIE ONIBITOB (HOMEDP OTIBITA, €TO
Ha3BaHME YpaBHEHHS peakiuii), OTBETHI Ha BOMPOCHI M BBIBOJKI MO paboTe. Kaxnas nmabopaTopHas
paboTa 1o 3aBepIICHUI0 IKCIIEPUMEHTA U OOPMIICHUS JIOJDKHA OBITh 3alllMINEeHA W TOJANKUCAHA Y
npernoaaBarers.

7 MoHJ OLIEHOYHBIX CPEACTB

B niporiecce 00y4eHuUst UCTIONB3YIOTCS CIEAYIOMNE OLEHOYHBIE (POPMBI CAMOCTOATEIBHOM
paboTHI CTYIEHTOB, OIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOUHBIX
aTTeCTalUN:

- 3aIUTa J1ab0paTOPHBIX padoT;

- YCTHBIH OIIpOC;

- pa3HO YPOBHEBBIE 331Uy M 3aJIaHMUS;

- 3ayYer.

Or1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE
3aJIaHusl TI0 TPAKTUYECKUM padoTaM MHAUBUAYATBHO IS KKIOTO 00YJaroerocs.

B PE3YyIbTaTC OCBOCHUA NUCIHHUIIIMHBL (MO,Z[yJ'Iﬂ) (I)OpMI/Ipy}OTCH CJICAYIOMUC KOMIICTCHIINH:
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Kon
HaumeHOBaHHe KOMIIETEHIMH BbINYCKHUKA
KOMIIeTEeHIIUH
Crnioco0eH npecTaBUTh aJIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI
OIIK-1. HAaY4YHYIO KApTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKECHUI,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MATEMATHKHU

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!

[IpomexyTouHas arTectanus o0yJaromuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yibTaTam
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOH pabOThl, MPEJYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JTUCIUILIMHE (MOIYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYIETO0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTpa. OIEHKa CTENEeHM JOCTHXKEHHUS OOY4YarolUMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
oOydeHus MO JUCHMILIUHE (MOAYJII0) MPOBOAUTCSA MPENOoJaBaTesieM, BEIYIIUM 3aHATUS I10
JUCLUIUIMHE (MOIYJII0) METOJIOM 3KCIEpTHOM oleHKU. [1o uToram npomMexyTo4Hoi aTTecTaluu 1o
JTUCIUIIMHE (MOIYIIO) BBICTABIIAETCS OLICHKA «OTIUYHO», «XOPOILIO0», «yAOBIECTBOPUTEILHO» WM

«HEYJIOBJIECTBOPUTEIHLHO. ,
K npomexxyTo4HON aTTecTaluu IOMYCKAaIOTCS TOJNBKO CTYACHTHI, BHIIIOJHUBIINE BCE BUIbI
yaeOHOM paboThI, MIPEAYCMOTPEHHBIE paboyeill MPOrpaMMon MO AUCIUIUIMHE «XUMUS» (TPOIUIHA

HpOMe)KyTO‘IHHﬁ

KOHTPOJIb:

MIPOBEPOYHBIE

paboThI

HallMCaHbl Ha

«YJIOBJIETBOPUTEILHOY, BBIMIOJIHWIN U CIIAJIN BCe JabopaTopHbIe paboThI)

7.2 Ikaja M KPUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

OLICHKY HC

HHMXKC

[Toka3zarenem olleHUBaHHS KOMIIETSHIIMIA Ha PA3JIMYHBIX Tanax ux (HOpMUPOBAHUS SBISIETCS

JOCTHXKEHNE 00yJarolUMHUCS IIJIaHUPYEMBIX PE3YIbTaTOB O0yUEHUs O JUCHUILIMHE (MOAYIIO).

Kpurtepun onenuBanns

IHoka3areanb 5 3 4 5
3HATH: OO6yygarommiics OO6yuatonuiicst OO0yyaromuiics OGyuarouuiics
- OCHOBEI JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMCHHOM TCOPUU | MOJHOE OTCYTCTBHE HETIOJTHOE YaCTUYIHOE MOJTHOE
CTPOEHHSI aTOMOB U WM HEJI0CTATOYHOE COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHUE

MOJIEKYJI, TEOPUH
XUMHYECKOU CBSI3U B
COEIUHEHUAX
Pa3IUYHbIX TUIIOB,
OCHOBBI XUMHYECKON
TepMOI[I/IHaMI/IKI/I n
XUMHUYECKOH
KWHCTHKH, MCTObI
OIIUCaHus
XUMHUYCCKOTO
paBHOBeECHSI
Pa3UUYHBIX CHCTEMAX,
XUMUYECKHE
CBOMCTBa, CITOCOOBI
MOJTyYeHHS JIEMEHTOB
Y X COEIUHEHUN st
MIPOBEACHUSA
3KCHepHMeHTaHBHBIX
HCCJICIOBAaHUN B

COOTBETCTBUE
CIe1yIOUINX 3HaHUM:

- OCHOBBEI
COBPEMEHHOU TeOpUu
CTPOEHUSI aTOMOB U
MOJIEKYJI, TEOpUH
XUMHYECKOH CBS3H B
COEIMHEHUSIX
Pa3ITUIHBIX THUIIOB,
OCHOBBI XMMHUYECKOH
TEPMOJIMHAMUKYU U
XHMHYECKOH
KUHETHKH, METOIbI
OIMCAaHUA
XHMHYECKOTO
paBHOBeCHS
pa3IUYHBIX CUCTEMAX,
XAMHAYECKHUE
CBOICTBa, CIIOCOOBI
TIOJIYYCHHUS DJIEMEHTOB

CJEeYIOIINX 3HAHUH:
- OCHOBBEI
COBPEMEHHOH Teopuu
CTPOEHUS ATOMOB U
MOJIEKYJI, TEOpPUU
XUMHYECKON CBSI3U B
COEIMHEHUIX
Pa3ITUYHBIX TUIIOB,
OCHOBBI XUMHYECKOH
TEPMOJIMHAMUKHY U
XHUMHYECKOH
KHUHETHKH, METObI
OINMHMCAaHUSI
XHUMHYECKOTO
paBHOBECHS
Pa3IUYHBIX CUCTEMAX,
XUMHYECKHE
CBOIICTBA, CIIOCOOBI
MOJTYYEHUs DJIIEMEHTOB
W UX COETMHEHUH I

CJIETyIOIIMX 3HAHUI:
- OCHOBBEI
COBPEMEHHOM Teopuun
CTPOEHUS AaTOMOB U
MOJIEKYJI, TEOpPUHU
XUMHUYECKOH CBS3H B
COEIMHEHHUAX
Pa3IMYHBIX THIIOB,
OCHOBBI XUMHYECKOH
TEPMOJUHAMUKHU 1
XHUMHAYECKOH
KUHETHKH, METOIBI
OIMMCAHUA
XHUMHYECKOTO
paBHOBecus
pa3MYHBIX CUCTEMAX,
XAMHAYECKHUE
CBOMCTBa, CIIOCOOBI
TOJTYYCHHS DJIEMEHTOB
U UX COeIUHEHUM I

CJEeYIOIINX 3HaHUH:
- OCHOBEI
COBPEMEHHOMN
TEOPUU CTPOCHUS
aTOMOB U MOJIEKYIL,
TEOPUU XUMHUUECKOMN
CBSI3U B
COEIMHEHUIX
Pa3IUYHBIX TUIIOB,
OCHOBBI XHMHYECKOM
TEPMOJIMHAMUKHU U
XUMHYCCKOMN
KUHETUKH, METOIBI
OIHCAHUS
XUMHUYECKOTO
paBHOBECHS
Pa3ITUIHBIX
CHCTEMAX,
XAMHYECKHE
CBOIICTBa, CITIOCOOBI
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00paboTku U MX COCAMHEHUI 11 | IpOBEACHUA MIPOBECHUS HOJTy4CHHUS
pe3yIbTaTOB. IIPOBEACHUS OKCIIEPUMEHTANIbHBIX | AKCIIEPUMEHTAJIBHBIX | 3JEMEHTOB U UX
SKCIIEPUMEHTANBHBIX | UCCIEIO0BaHUi 1 HCCIIeIOBaHUN U COCAMHEHUH 11
HCCIICIOBaHUN U 00paboTku 00paboTku MIPOBEACHUS
00paboTKH PE3yNIBTATOB. pE3yJIbTATOB. 9KCTIEPUMEHTAIBHBIX
pe3ynbTaToB. Homnyckarores Homnyckarores HCCIIEIOBaHUN U
3HA4YNTEIIbHBIC HE3HAYUTEIIbHbIC 00paboTkH
OIIMOKH, IPOSBIACTCA | OMIMOKH, HETOYHOCTH, | PE3YNBTAaTOB.
HEIOCTaTOYHOCTH 3aTpYAHEHUS MIPH CBoboxHO
3HaHWUH, 110 ALY aHAITUTHYECKUX orepupyer
HoKasareJeH, olepanusx. PUOOpPETEHHBIMU
oOyuaromuiics 3HAHMSMH.
UCTIBITBIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS IPU
OTIEpPUPOBAHUH
3HAaHUAMH [IPU UX
MIepeHOCce Ha HOBBIC
CHUTYaIH.
YMeEThb: OOyuarommiics He OO0y4atomtmiics OObyuarommiics OO0y4atontuiics
Ha OCHOBE YMEeT WiIn B JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
TEOPETHYECKUX HEJIOCTaTOYHOH HETIOJIHOE YaCTHIHOE MIOJTHOE
3HaHWUHU TOIOUPATH CTETIEHU YMEeT: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
9KCIEPUMEHTAJIbHBIC Ha OCHOBE CIEIYIOUINX YMEHUI: | CIEAYIOUINX YMEHMH: | CIEIYIOLINX
METOBI TEOPETUIECKUX Ha OCHOBE - Ha OCHOBE yMeHuil:
HCCIIeI0BaHUs 3HaHUil moOupaTh TEOPETUYECKUX TEOPETUYECKUX - Ha OCHOBE
COEJMHEHHH, METOAbl | SKCIEpUMEHTAJIBHBIC 3HaHUU TOIOMPATH 3HAHMUH MOIOUPAThH TEOPETHYECKUX
00paboTKyu U METOJIBI 9KCIEPUMEHTAJIbHBIC 9KCIIEpPUMEHTAIIbHbIE 3HAHMH MOOUPAThH
MHTEPIPETALNH HCCIIEJOBAHMS METOJIBI METOJIBI 9KCTIEPUMEHTAJIbHBIC
MOTY4CHHBIX COCAMHEHUH, METOIBI | MCCIIEAOBAHUS HCCIIEIOBAHUS METOJIBI
PEe3yJIbTaTOB. 00paboTkH 1 COGIMHEHUH, METOIBI | COCIUHEHHUH, METOABl | MCCIECIOBAHUA
HHTEPIpETAINN 00paboTku U 00paboTKu 1 COCIMHEHUH,
TIOJTY4EHHBIX MHTEPIPETALNH HHTEPIIPETANH MEeTOo/1bI 00paboTKH
pe3yIbTaToB. MOJTyYEHHBIX HOJTyYEHHBIX W MHTEpIIpeTaluu
pe3yIbTaTOB. pe3yIbTaToB. MOJTYYEHHBIX
Homnyckarores YMeHUs OCBOEHBL, HO | PE3YyJbTATOB.
3HAYUTEIbHbIC JIOITyCKAIOTCS CBoboaHO
OIIMOKH, IPOSBISAETCS | HE3HAUUTEIbHBIE omepHupyer
HEJ0CTaTOYHOCTh OmMOKH, HETOYHOCTH, | MPUOOPETCHHBIMHU
YMEHHUH, 110 sy 3aTpyIHEHUs pU YMEHUSIMH,
MoKazaTteJeH, AQHAITNTHYECKNX MIPUMEHSET UX B
oOyyaromuiics olepanusx, MepeHoce | CUTyalusIx
WCTIBITBIBAET YMEHHI Ha HOBBIC, TIOBBILIEHHOM
3HAYUTEIbHBIC HecTaHJapTHbIE CJIO’KHOCTH.
3aTpyJHEHHS IpH CHUTYaIHH.
OTIepUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBBIE
CUTYAaIHH.
BJIA/IeTh: OOGyuaromuiics He | OOyJarommiics B OO6ygaronuiics OOGyuaronuiicst B
- HaBbIKAMHU BIIAJICET 170131 B | HEIOCTATOYHOI YaCTUYHO BIIA/ICET: MIOJTHOM 00beme
BBITIOJTHEHHS HEJIOCTaTOYHOM CTETICHH BIIAJICET: - HaBBIKAMHU BJIaJICET:
OCHOBHBIX CTETICHH BIIaJICET - HaBBIKAaMH BBINOJTHEHHS - HaBBIKAMHU
XUMHUYECKUX - HaBBIKAMHU BBITIOJTHEHHS OCHOBHBIX BBITIOJTHEHUS
J1a00PaTOPHBIX BBITTOJTHEHHS OCHOBHBIX XMMHUYECKHX OCHOBHBIX
ornepaui Juis OCHOBHBIX XUMHUYECKUX J1a00PaTOPHBIX XUMHUYECKHX
CHHTE3a XUMHYECKHX 71ab0paTOPHBIX ornepanui s 71ab0paTOPHBIX
HEOPTraHUYECKUX U 1a60PaTOPHBIX onepanui s CHHTE3a onepanuit s
MPOCTEHIINX omepanui s CHHTE3a HEOPTaHMYECKUX U CHHTE32
OpPTraHUYECKUX CHHTE32 HEOPraHUYEeCKHUX U MPOCTEHIIHNX HEOPraHUYECKHUX U
COEIMHEHU, HEOPTaHUYECKUX U IPOCTEHIINX OpraHUYEeCKUX IPOCTENIINX
TUIAHUPOBAHUS MPOCTEHIINX OpraHuYecKux COEJINHEHUIA, OpraHuYecKux
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9KCIIEpPUMEHTA, OpraHUYeCcKuX COCIMHCHUH, TUIAHUPOBAHUS COCAMHEHUH,
MaTeMaTHYeCcKOi COCMHEHUH, TUTAaHUPOBAHUS 9KCIIEPUMEHTA, TUTAaHUPOBAHUS
00paboTKu u TUITAHUPOBAHUS IKCIIEPUMEHTA, MaTeMaTH4ecKOn 9KCIIEPUMEHTA,
Npe/ICTaBICHUS 9KCIIEPUMEHTA, MaTeMaTHYecKoi 00paboTku u MaTeMaTH4ecKoi
TTOJTYICHHBIX MaTeMaTHIECKOH 00paboTku u MIPECTaBICHAS 00paboTku U
pe3yJIbTaToB. 00paboTKH U HpeICTaBICHUS MOJTyYEeHHBIX HpeNCTaBICHUS
HpeCTaBICHU HOJTy4EHHBIX pe3yJbTaToB. HOJTyYEHHBIX
HOJTyYEeHHBIX pe3yJIbTaToB. HaBBIKH OCBOEHBI, HO | pE3yJIbTATOB.
pe3yIbTATOB. OO6y4atontmiics JIOITyCKAIOTCS CBoboxHO
UCIIBITBIBACT HE3HAYUTEIIbHBIC HpPUMEHSCT
3HAYUTEIIbHBIC OLIMOKH, HETOYHOCTH, | IOJIy4eHHbIE HaBBIKU
3aTpyJHEHHS IPU 3aTpyIHEHUs pU B CUTYaIHsAX
NPUMEHEHNH HaBBIKOB | aHAIUTHYECKUX TOBBILIEHHOH
B HOBBIX CHTYaIlHsIX. oIepanusx, ePeHoCce | CIOKHOCTH.
YMEHHI Ha HOBBIC,
HECTaHIapTHBIC
CHTYallUH.
IIxana OLICHUBAHUA l'[pOMe)KyTO‘-IHOﬁ arreCranuu: 3avder
IIxkana
Onucanue
OLIEHKH
BrinonHeHsl Bce BUbI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC y‘le6HbIM IIJIaHOM.
CTyaeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUM, HABBIKOB IMPUBE/ICHHBIM B
Ta6J'II/II_[aX HOKaSaTeHeﬁ, Onepupyer HpI/IO6peTeHHBIMI/I SHAaHUSIMH, YMCHUAMU,
3auTeHO | HaBBIKAMU, IPUMEHSET UX B CUTYAILMSIX MOBBIIIEHHOM ciioxHOCTH. [Ipr 3TOM MOTYT
OBITh JAOMMYIICHBI HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTHU, 3aTPpyAHCHUS IIPpU
AHAIMTHYECKUX ONEpalrsX, IEPEHOCE 3HAHU U YMEHUI HAa HOBBIE, HECTaHAAPTHBIE
CUTyalluu.
He BbimosnHeH onuH wnu Oosiee BUAOB ydeOHOM palOThI, MpeayCMOTPEHHBIX
yaeOHbIM TIaHOM. CTYJIEHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
He YMGHHﬁ, HAaBBIKOB TNPUBCACHHBIM B Ta6J'II/II_IaX HOKaSaTCHeﬁ, JAOITYCKArOTCA
3aUT€HO | 3HAYWTEIBHBIC OIIMOKH, MPOSBISETCS OTCYTCTBHUE 3HAHWUN, YMEHUH, HABBHIKOB IO
paRy HOKaSaTeHeﬁ, CTYACHT HUCHBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA IIpU
ONIEpHUPOBAHUHU 3HAHUSIMU U YMEHUSIMH IIPH UX IIEPEHOCE HA HOBBIE CUTYaIlUH.

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texymuit KOHTPOJIb

HepequL OICHOYHBIX CPCACTB IO JUCHUILTIUHE: «X MU

VYeTHbIT onpoc
1| CobecenoBanue
(YO)

No HaumenoBanue [IpencraBnenue
oC| ouenounoro Kpartkas xapakTepucTuka OlleHOYHOTO CPEJICTBA OIICHOYHOTO
cpencTBa cpenctea B ®OC
Cpenctso KOHTPOJIS, OpraHU30BaHHOE KakK

crienpanbHas Oecela IMenarorndeckoro paboTHUKA ¢
00ydJalmuMcsT Ha TEMBI, CBSI3aHHBIE C H3y4aeMOil
ITACITUTIITMHOM, U PACCYMTAHHOE Ha BBISICHEHHE 00beMa|
BHaHMI OOyYarolIerocss Mo OMpeeIeHHOMY pa3eny,
reMe, mpolemMe U T.1.

Bompocs o
TeMam/pazzenam
JUCLIUILINHBI
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Pa3nnyaroT 3a1a4yn U 3a0aHUS:

a)  penpoOAYKTHBHOIO  YpOBHS,  IO3BOJIAIOLIUE
OLICHUBATh U TMAarHOCTHUPOBATh 3HAHHE (DAKTHUECKOTO
MaTepuaia (0a30BbIe MOHATHS, AITOPUTMBIL, (DAKThI) U
YMEHHE MPaBUIBHO HCIIOJNb30BAaTh  CIIELUATIbHBIC
TEPMUHBI U TIOHATHS, y3HaBaHHE OOBEKTOB U3YUCHHUS B
[paMKax OIpeIeJICHHOr0 pa3jiesa IUCIUIUIIHHBI;

0) PEKOHCTPYKTHUBHOTO  YypPOBHS,  IO3BOJISIOLINE

Pa3HoypoBHEBBIE [OlIEHUBATH u JUarHOCTHPOBATh YMEHHUS Komriexr
2 | 3a/1a4M W 33JaHUSI (CHHTE3UPOBATH, aHaAJIN3UPOBATh, 0000111aTE Pa3HOYPOBHEBBIX
(P33) (akTUYeCKUii M TEOPETHYECKUU  MaTepual ¢ 3aaad v 3aJlaHui
(dbopmynHupoBaHuEeM KOHKPETHBIX BBIBOJIOB,
[yCTaHOBJICHHEM NMPUYMHHO- CJIEJICTBEHHBIX CBS3CH;
Cpenctso KOHTPOJIS, OpraHU30BaHHOE KaK

crienManbHas Oecela IMeJaroru4eckoro pabOTHUKA ¢
00yJaromuMcsi Ha TEMBI, CBSI3aHHBIE C HM3y4aeMOM
IMUCIIUTUTMHOM, ¥ PACCYMTAaHHOE Ha BBISICHEHUE 00beMa)|
BHaHUH 0OY4YalOUIErocs MO OMpPEAeIEHHOMY pa3Jiely,
reme, mpoOJeMe  T.11.

IIpumepb1 Bonpocos AJisi codece10BaHUSA

Paznea 1. O0mas xumus

1) OcHOBHBIE IOHATHS U 3aKOHBI XUMUH («3aKOH COXpPaHEHUsI MacChl», «3aKOH IOCTOSHCTBA
COCTaBa», «3aKOH JOKBUBAJICHTOB», «3akoH Asoragpo», «llepuognuecknii 3o0xon J.H.
MenneneeBay).

2) OcHOBHBIE KJ1acChl HEOPTaHUYECKUX BellecTB. VX moiaydyeHue u cBoicCTBa.

3) Pemenue 3a1a4 (CTEXHOMETPUYECKUE PACUETHI 110 YPaBHEHUS PEAKIINA).

4) Ctpoenue aroMa (KBAaHTOBbIC UYHCJA, DJHEPreTHUECKHE YPOBHH U  IOIYPOBHH,
pacnpenesneHre 3JeKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMax, 3J1eKTpOHHbIE (OPMYJIIbI U rpaduyecKoe
n300pakeHe pacipeesieHus! JIEeKTPOHOB).

5) Xumunueckast cBsi3b («MeTo/I BaJIEHTHBIX CBsI3€i», «METo MOJIEKY/ISIPHBIX OpOUTAICiy,
TUIIBI XUMUYECKUX CBA3EH, X CBONCTBA).

6) OCHOBBI TEPMOJIMHAMUKHU (OCHOBHBIE TIOHATHUS, TEIUIOBbIE 3P PEKThI XUMUYECKUX PEAKIIUHT,
«3axoH ['eccay, pemenue 3a1a4).

7) Xumuueckasi KWHETHKA ((pakTOphl, BIAUSIONINE Ha CKOPOCTh TOMOTE€HHBIX M F€TEPOTr€HHBIX
peakuuii, pereHue 3aay).

8) Xwumwnueckoe paBHOBecue (oOpaTumble W HeoOpatumble peakuuu, «[IpuHiun Jle-
[laTenbe», cMelIeHne paBHOBECHS, pEeIlIEHHE 3a/1a4).

9) PacTBOpHI (TEOpHUS paCTBOPOB, CITOCOOBI BRIpAKEHUSI KOHIIEHTPAIMI PAaCTBOPOB, PaCUEThI
IIPYU IPUTOTOBJIEHUHN PACTBOPOB).

10)  DnexTponuTHueckas JAuccolManus (KOJIMYECTBEHHBIE XapaKTEpUCTUKU, TEOpus
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB, Bhiuncienue pH B pacTBopax).

11) OxucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIINU. DIEKTPOXUMHUECKHE MTPOLECCHI.

12) KomruiekcHble coenuHeHHsI (OCHOBHBIE MOHATHS, SJCKTPOJUTHUYECKAs JHUCCOLUAIIMS
pPacTBOPOB KOMITJIEKCHBIX COETUHEHHH, KOJTHMUECTBEHHbIE XapaKTEPUCTUKH).

IIpuMepsI pa3HOYPOBHEBBIX 32/1a4 M 3a1aHUIL:
Pa3pea 1. O6mas xumus
3aoanue Ne 1
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1. I'maBHOe KBaHTOBO€ 4YHCIO. UTO OHO XapakTepHU3yeT, KaKue 3HAYCHUS MPUHUMACT?
OHepreTuyeckuil ypoBeHb.

2. Pacnipenenute DNEKTPOHBI MO YETHIPEM KBAaHTOBBIM UHMCIIAM B AJIEKTPOHHOW 00OJIOUKE
atoma (ocdopa (rpadpuueckoe mzobpaxenue). CocrtaBpTe 3MEKTpOHHYIO (opmyrny. B kakoit
YpOBEHbB, U B KaKOH MOJAYPOBEHb IMOCTYIAET MOCIEIHUI AJIeKTpoH? YKaKUTe TUII dJeMeHTa (S-, p-,
d-). I'me pacmonokeHbl 3JIEMEHTHI 3TOTO TUIIA Mepuoandeckoil cucteme? CKOJIBKO MX BCEro?

3. Kakue opburtanu, B3auMOIEHCTBYIOIIUX aTOMOB, y4aCTBYIOT B 00pPa30BaHUHM XUMUYECKUX
cBsizeit B Mosiekyse Bojael (H20)? CocraBbTe cxeMy mepeKpbIBaHUS BaJCHTHBIX OpOUTael B ATOH
MOJIEKYJIE U YKa)XKUTE €€ reoMeTpruieckyto popmy. byner nu 3ta Mosexysna noiaspHoi?

4. Hanumure ypaBHEHHS PEAKIIHiA, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIIEIYIOLIHIE
MpEeBpalleHHs: KalblMi —> OKCHJ KalbliUs —> THAPOKCHJ Kallbllusg —> KapOOHAT Kalblus —>
ruApoKapOOHAT KalbLus

3aoanue Ne 2

1. Kak 3aBUCHUT CKOPOCTh TOMOI€HHOM XUMHYECKON PEAKIIMK OT TEMIIEPATYPhI U ToYemMy?

2. BzaumoneiictBue CO ¢ Cly uaer o ypaBHEHHIO:

CO) + Clary 5 COClyy. Konnenrpanuu [COJu= 0,3 moas/n u [Cl2]a = 0,2 monb/n. Kak u
BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh PEaKIUU 4epes3 HEKOTOPBI MHTEpPBAJI BPEMEHH, KOTIa
KOHIEHTpanus xjopa yMeHbmurces 10 0,1 mons/n?

3. B 3akpbITOM cocyzie MpOTEKAaeT peaKius:

2NO) + Oy 5 2NOyy).

Onpenenure KOHCTAHTY PpAaBHOBECHS STOM peakUMHU IPU HEKOTOpOM IIOCTOSITHHOM
TeMITEpaType, €CIIM HadallbHble KOHIIEHTpAIMU BeecTB paBHbl (Mosb/1): [NO] = 0,08; [O2] = 0,06,
a K MOMEHTY YCTaHOBJIEHUSI paBHOBECHS B cMecH ocTanoch 20% OT mepBOHAYaIbHOTO KOJIMYECTBA
NO).

4. Chopmynupyiite 3akoH ['ecca. OmpenenuTe CTaHIAPTHYIO SHTAJIBIHUIO O0pa30BaHUS
docdara kanpIus MO0 YpaBHEHUIO:

3CaO) + P20s = Caz(POa4)2, eciin

AHG, ca0,) = 6355 kllx/moms,

AHg6p(1)sok.,(k)) =-1492 KI[)K/MOJ‘II),
AH | =-739 x/Ix/Monb.
3aoanue Ne 3

1. Kakue uWOHHO-OOMEHHbIE peakuuun uAyT A0 KoHua? IlpuBeaure mpuMeps
COOTBETCTBYIOLIUX PEAKIIUH.

2. Kakue W3 mpuBeNeHHBIX BeIIeCTB MojaBeprarotTcs ruaponu3y: NaNOs, K2SOs, CaCly,
Cu(NO3)2? Hanmmre ypaBHEHHUS peakiiii B HOHHO-MOJICKYJISIPHOW M KPaTKOi HOHHOHM (opMe.

3. CocraBbTe OJIEKTpOHHBIH OamaHc M paccTaBbTe KOID(UIMEHTH B  CIEAYIOMIUX
OKHCITUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKIIHSX:

K2S + KoCr20O7 + HaSO4 — S + Cr2(S0a)3 + K2SO4 + H20;

Mg + HNOsz — Mg(NO3)2 + N2O + H20.

4. CocTaBbTe CXEMY AJIEKTPOJIM3a PAacTBOpa XJIOpUJIa Kallus W pacTBopa Cyjib(ara Meau Ha
WHEPTHBIX JIEKTPOIAX.

5. Onpenenure o0bem okcupa cepsl (1V) (H.y.), KOTOpsIi MOKHO OXY4IuTh U3 200 Mt 16% -

HOTO (IT0 Macce) pacTBopa cymb(huTa Kaaus (IIOTHOCTH pacTBopa 1,14 r/cm®) npu B3anmMoeiicTerm
€ro ¢ CepHOM KUCIIOTOH NP HarpeBaHUH.

IIpuMmeps! TecTOB
Paszpen 1. O0mas xumus
1. N20O oTHOCHTCS K KJIacCy HEOPraHUYECKHUX BEIECTB
A) co)xHO€E BENIECTBO, COIe00pa3yIomnii, OCHOBHOW OKCH/T
B) croxxHoe BerecTBO, COIe00pa3yromuii, KHCIOTHBIA OKCHJT
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C) cioxxHOE BemecTBO, HECOAC00Pa3YIOMHNA OKCH/T

2. ATOM 2JIEMEHTA . . . IMeeT IeKTPOoHHYI0 hopmyny: 1s22522p83s23p83d°4s2

A) K

B) Ca

C) Mn

3. B nepuope paguyc atroma . . .

A) yBennuuBaeTcs

B) ymensmaercs

C) He uzmensiercs

4. T'eomerpudeckas popma monekynsl BCI3? Onennte mOIsSIpHOCTH CBS3EH W MOJSIPHOCTH
MOJICKYJIBI B IIEJIOM. ..

A) IlupaMuanbHas, CBSA3M MOJSIPHBIE, MOJIEKYJIA HEMOJIIpHA

B) PaBHOCTOpOHHMIT TPEYTOIBHUK, CBS3U MOJISPHBIC, MOJIEKYJIa MOJIsIpHA

C) IupamugansHasi, CBA3H MOJSPHBIEC, MOJEKYJIa MOJISPHA

D) PaBHOCTOpOHHUI TPEYroJIbHUK, CBSI3U MOJISPHBIE, MOJIEKYJIa HETIOJISIpHA

5. Jlucconumanust KOMIUIEKCHBIX COSIMHEHNH Ha BHEIIHIO U BHYTPEHHIOIO CEpHI . . .

A) miporiecc HeOOPATHUMBIA

B) mpouecc o6parumblit

C) npornecc HeoOpaTUMBIN, CTYIEHYATHIH

6. Hutpar terpaammuakarmeu (1) — Ha3BaHHE KOMIJIEKCHOTO COSMHEHMUS . . .

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

B) NH4[Cu(NOs3)4]

C) [Cu(NH3)4](NO3)

7. Ilpu moBbiieHuu AaBieHus: paBHoBecue B cucteme: SO2(r) +NO2(T) «» 2S03(1) + NO(1);
AH < 0 cmecTutes

A) —

B)

C) e cmecTutcs

8. Peakuusa B3aumopeiictBuss H3POs + KOH . . ., ykaxure cymmy Ko3(d(dUIHMEHTOB B
MOJIEKYJISIPHO-HOHHOM YpaBHEHHH PEAKIIMU; YPaBHEHUE PEaKUK B TPEX BUJAX MPEJOCTABUTD:

A) peakuust HOHHOT0 0OMeHa ¢ 00pa3oBaHMEM ra3a, ), = 16

B) peakuus nonHoro oOMeHa ¢ oopazoBaHueM ocajka, y, = 17

C) peakmust HOHHOTO 0OMEHa C 00pa30BaHUEM CIIA00TO ICKTPOIHTA, Y = 17

9. pH pacTtBOpa paBeH 9, KOHIEHTpauu HOHOB Bogopozaa [H*] u runpokcuna [OH'] paBHBIL.

A) [H] =-5; [OH] =-9

B) [H*]=10%; [OH] =107

C) [H*] =107 [OH]=10°

10. Ponp mepokcuga Bomopoaa B peakiuu: KI + H202 + H2SOs — I + H20 + K3SOs,
COCTaBbTE OAJIaHC U YKaXUTE CyMMY Koa(dduimeHToB. bananc u ypaBHEeHHE peakIiuu MPET0CTABUTH

A) okucnurens, Y, = 8

B) oxucaurens u BoccraHOBUTEND, ). = 10

C) BoccTaHOBUTEND, ). = 6

11. CkopocTh TOMOTE€HHON PEAKIIUH 3aBUCUT OT . . .

A) OT KOHIIEHTpaIun

B) ot Temneparypsl

C) ot karanu3aropa

D) ot Bcex, BbIIIIE MEPEUNCICHHBIX (PAKTOPOB

12. Cpemmu: HNOs, HNO,, KCI, AI(OH);, Ba(OH);, H20O cnaGeiMu 3ie€KTpOIUTaME
SIBIISTFOTCS. ..

A) HNO2, Al(OH)3, H.0
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B) HNOs, Al(OH)s, Ba(OH)2, H20

C) HNO2, KCI, Ba(OH)2, H20

13. CtanapTHbIE YCIOBUA . . .

A) T=20°C, P=1 arm, 760 mm pr.cT., 101,3 I1a

B) T=298 K, P=1 arm, 760 mm pt.cT., 101,3 kIla

C)T=273K,P=1 arm, 760 mm pr.cT., 101,3 xI1a

14. TenoBoii 3 PEeKT IK30TEPMUUECKUX PEAKIIHH . . .

A)AH>0

B) AH<0

C)AH=0

15. YkaxxuTte cTereHn OKUCICHUS aTOMOB BCEX 2JIEMEHTOB B MoJjiekyie: HaP207

A)H—(+1); P—(+6); O —(-2)

B)H - (+1); P—(+5); O — (-2)

C)H—-(+1); P-(+7); O—(-2)

16. 3agaua. Onpeaenure TermIoBou 3 ekt AHC peakuuu cropanus 2,4 r MarHusi B IMOKCU/IE
yrieposa mo ypasaeHnio: 2Mg(1B.) + CO2(r) = 2MgO(tB.) + C(1B.), ecim AH(06p.)MgO(TB.) = -
602,2 xJ[x/Momb, AH%(06p.)CO2(r) = -393,5 k/Ix/Monb. OTBET OKpYTIIHTH 710 coThix 00,00; penrenue
3a/1a4 MPEAOCTaBUTh.

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

OIIK-1 Cnocoben ucnonvszoeamo nOJ10>¥CeHUA, 3AKOHblL U MEHo00bl eCmecméeHHbIX HAa)K
U Mamemamuxu ons peuienun 3a0au umfcenepnoﬁ oesamenbHOCMU

Bomnpocsl k 3a4ery

1. OcHOBHBIE 3aKOHBI M MOHATHUS XUMHUU. ATOM, MOJEKYJA, 3IeMeHT. Maccbl U pa3mepbl
aTOMOB M MOJIEKYI.

2. 3aKOH COXPAaHEHHUs MAaTEpUU - 3aKOH COXPAHEHUS MacChl BEIIECTBA U 3aKOH COXPaHEHMS
DHEPIUH.

3. OCHOBHBIE 3aKOHBl XMMHYECKOIO B3auMOJEHCTBUSA. CTEXMOMETPUYECKHUE YpaBHEHHS.
Moup — equHMIIA KOJMYECTBA BEIIECTBA. 3aKOH ABOTaJIpo.

4. CiocoOb! BeIpa)X€HUS KOHLIEHTPALUU PACTBOPOB.

5. Ctpoenue aToma.

6. KBanTOBO-MexaHnueckas MoJiesib aroma. KBaHTOBbIE unciia U UX (PU3NYECKHI CMBICII.

7. ®opma U IPOCTPaHCTBEHHAs OPUEHTAIUSI aTOMHBIX OopOHTasiel. DHEprus 3JIEKTPOHOB.

8. IlpaBuno Kneukosckoro. Ilpunnun [laynu. MakcumalibHOE KOJIMYECTBO IEKTPOHOB HA
opOuTany, MNoaypoBHeE.

9. Iopsanok 3amogHEeHUs UX AJIEKTPOHAMH B MHOTOdJIeKTpoHHOM atrome. [IpaBuno ['yHna.
KoBasieHTHOCTS $-, p-, d- , f-aemeHTOoB.

10. Ilepronuecknii 3aK0H.

11. ITepuonuueckas cucrema /.M. Menneneera. CTpykTypa NepHOIUYECKON CUCTEMBI.

12. Ilepuoguueckuii 3aKOH Kak OCHOBA XHMHUYECKOM CHCTEMATHUKH. OJIEMEHTBl M UX
BaKHEHIINE XapaKTePUCTUKH.

13. Xumnueckas cBA3b U CTPOECHUE MOJIEKYJI. THUIIBI XUMUUECKOH CBSI3H.

14. KoBamenTHasts W HOHHAasg CBA3U. MetTon BaleHTHBLIX cBsa3eil. IloHgarme o Metojne
MOJIEKYJISIPHBIX OpOuTAaleH.

15. Crpoenue u cBoiicTBa npocTeriux MoseKys. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOU
CBSI3H.

16. Tuns! B3aumonelicTBus MoieKys. OCHOBHBIE BUbI B3aUMOJEHCTBHS MOJIEKYIL.

17. Cuipl MEXKMOJIEKYIISIPHOTO B3aUMOIeNCTBUS. BonopoaHast cBs3b. JJoHOpHO-aKIeNTOpHOE
B3aWMO/JICHCTBHUE MOJIEKYIL.
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18. DHepreTnka XUMHUYECKUX IPOIECCOB. XHMHUYECKOE PABHOBECHE. JHEPreTUYECKHE
3¢ (HEeKTh XUMUYECKUX PEAKITUH.

19. BuyTpeHHss 2HEPTUsi U SHTAJIBITHSL.

20. Tepmoxumusi.

21. 3akonsl ['ecca.

22. DHTanpnus 00pa30BaHMS XHUMHYECKUX COCIMHEHHHA. DHTPONUS M ¢€ M3MECHECHHE NpPH
XUMHUYECKHX Ipoleccax.

23. Dueprus 'n60ca u e€ n3MeHeHHe PU XUMUYECKUX PEAKIHSIX.

24. YcnoBus caMONPOU3BOJIBHOTO MMPOTEKAHNUS XUMUYECKUX PEAKLIUM.

25. VYcnoBusa XMMHYECKOro paBHOBecusa. KoHcTaHTa paBHOBecHsT U €€ CBSI3b C
TEPMOJUHAMUYECKUMHU (DYHKIIUSIMHU.

26. CmelleHre XUMUYECKOTO paBHOBECHSL.

27. llpunnun Jle [arense bpayna. Mcnonb3oBaHue CHOpaBOYHBIX JaHHBIX Ul pacuyéTa
XapaKTEPUCTHUK PA3IUYHBIX IPOLIECCOB.

28. Xumunueckass kuHeTuka. CKOpPOCTh XMMHUYECKOW peakiny. BiusHue KOHIEHTpauuu Ha
CKOPOCTh peakliuy. KoHCTaHTa CKOpPOCTH peaKkiuy.

29. IlpocTble U CIOXKHBIE peakuu. MONeKyIIPHOCTh U MOPSIIOK PEAKIIHH.

30. OmpeneneHue KOHCTAHTbl CKOPOCTH peEaKUUil M mopsiika peakuuid. BnusHue
TEMIEPaTyphbl HA CKOPOCTh PEAKIIHH.

31. AKTUBHBIE MOJIEKYJIbl. DHEPrHUs aKTUBALUH.

32. Tereporennsie peakuumu. Karanu3 TOMOreHHBIW U TeTeporeHHbId. [uddysus.
AncopOrniust.

33. PactBopsl. Teopust o6pazoBanus pacTBOPOB. [ MapaThl M COIBBATHI.

34. PacTBOpUMOCTh TBEP/IBIX BELIECTB, KUAKOCTEH, Ta30B B BOJE.

35. BiusiHue Temnepatypbl Ha pacCTBOPUMOCTb.

36. 3akoH ['enpu.

37. CBoiicTBa pacTBOPOB HERJIEKTPOIUTOB.

38. OcMOC ¥ OCMOTHYECKOE JIaBJICHHUE.

39. 3akon Bant — I'odda.

40. ITonnkeHue NaBIEHUS HACHIIEHHOTO IIapa PaCTBOPUTENS Hall PACTBOPOM.

41. 3akon Payms.

42. Kunenue u KpucTauin3anusi pacTBOPOB.

43. U3oToHn4eckuit KO3 PHUIHeHT.

44. PacTBOpHI 3JIEKTPOIUTOB.

45. Jluccomuanus KUCIIOT, COJICH M OCHOBAHMUIM.

46. Cwuna osnextponutoB (cmabbie u cuibHble). KoHcranta nmucconmanuu. CreneHb
JUCCOLIMAIIMY U BIIMSHUE Ha HEE PA3IMYHBIX (PAaKTOPOB.

47. 3akoH pa3Benenust OcTBanbaa.

48. CocrosiHuE CUJIBHBIX BJEKTPOJMTOB B pacTtBope. [loHsATHE 00 aKTUBHOCTH HOHOB.
Koadduiment akTHBHOCTH.

49. NoHHas cuna pacTBOPOB JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUALINS BOJIBI.

50. Monnoe npoussenenue Boael. pH u pOH. Peakunu B pacTBOpax 371€KTPOJIUTOB.

51. YcnoBust cMeneHNsI HOHHBIX paBHOBECUI.

52. I'mpponn3 coneid. Tunuusble cinydaum ruaposnsa. CTerneHb TMAPOIN3a W KOHCTaHTA
TUAPOIIU3A.

53. BnusHue pa3auuyHbBIX (GAKTOPOB HA TUAPOIW3. 3HAUYCHUE TUAPONIM3A JUIs
TEXHOJOTHYECKHUX MPOIIECCOB.

54. I'ereporeHHOE paBHOBECUE B CUCTEME PacTBOP - 0ca oK. [IponsBeneHre pacTBOPUMOCTH.
VYcnoBus 06pazoBaHus U paCTBOPEHUS OCATKA.

55. DnekTpoxumudeckue mpouecchl. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI:
CTENEHb OKUCIIEHUS, €€ ONPEAEIEHUE, COCTABICHNE YPAaBHEHUI PEAKIIUM.

56. Knaccuduxanus 371eKTPOXUMHYECKUX MTPOIIECCOB.

57. TepMmoauHaMHUKa JIEKTPOJAHBIX IporieccoB. [ToHATHE 00 31EKTPOJHBIX MOTEHIHATIAX.
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58. I'anbBannueckue 35emeHThl. DJIC u e€ usmepenue. CtanaapTHBIN BOJOPOIHBIN JIEKTPO.
Y BOJIOPO/IHAS IIIKaJIa MOTEHIIUAJIOB.

59. YpaBuenue HepHcra.

60. IloreHuuansl  METANIMYECKHX, Ta30BbIX  HOKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
AJIEKTPOJIOB.

61. DnekTpoxuMuyeckasi 1 KOHLIEHTPAllMOHHAS MOJSpU3alts.

62. Dnekrponus. [TocenoBaTeIbHOCTD AIEKTPOIHBIX MTPOIECCOB.

63. Bbixoz 1o TOKy. DJI€KTPOJIU3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJOM. [IpakTuueckoe
MIPUMEHEHHUE AIIEKTPOJIN3A.

64. Kopposusi. OCHOBHBIE BUABI KOPPO3UU. XUMHUYECKAsE KOPPO3Us. DIEKTPOXHUMHUYECKAs
Koppo3us. [louBenHast koppo3usi.

65. Xumundeckas uaeHTudukanus. KauecTBeHHBIN M KOJIMYECTBEHHBIN aHATN3. XUMUYECKUN
aHaan3. AHATUTUYECKUN CUTHAL.



