IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MUWHHCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHMS POCCHIA-
CKOU ®EJEPALIMU
®enepanbHOE rocy1apCTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIETO 00Opa30BaHusl
«KEMEPOBCKHWM I'OCYJIAPCTBEHHBIM YHUBEPCUTET»
Ky3bacckuii ryMaHUTapHO-TIEIarOrHYECKUl HHCTUTYT
@akyabTeT (PU3NYECKON KYIbTYPhI, ECTECTBO3HAHUS U MPHUPOIONOIb30BAHUS
Kadenpa reoskonoruu u reorpauu

YTBEPXJIAIO
Hexan ®OKEII
B.A.Ps6oB

«20» mapra 2024 r.

Pado4yas nporpaMmma QM CUMILIMHBI

B1.B.02 Xumus

HaHpaBHCHI/IC IIOATOTOBKH
44.03.05 Ilenaroruyeckoe odbpazoBaHue (¢ IByMs NPOPUIAMH MOATOTOBKH )

Hanpasnennocts (mpoduib) MOATOTOBKH
["corpadust u buonorus

[TporpamMma GaxanaBpuaTa

Kpanugukarms BEITYCKHHKA
baxanasp

®opma o0yueHus

Ounas

I'ox HaGopa 2021

Horoky3zuenx 2024



JIuct BHeceHus usmenenniu B PI1JI

PIIJ 51.B.02 Xumus

CBenennst 00 yTBepKIeHUH:

VYTBepkneHa VYueHbIM coBeTOM (pakynabreTa (U3WYECKOM KYIBTYpbl, €CTECTBOZHAHUSA U
MIPUPOAOIIONBH30BaHuUs (IIPOTOKOI YUeHoro coBeTa dakynpreTa Ne 6 ot 20.03.2024r.)
st OITOIT 2021 rona Habopa  Ha 2024 /2025 y4ueOHbI# roj

OnoOpena Ha 3acenanuu Meroauyeckoit komuccuu OOKETL
(mpoTokon Meronnueckor komuccuu dakyaprera Ne 3 ot 20.03.2024 r.)

OnoOpeHa Ha 3acemaHuu poduIUpyromel /obecnewusaioweil kKadeapbl eCTeCTBEHHOHAYYHBIX
JUCIUATUTAH

(mpotokos Ne 7 ot 14.03.2024 r.) 3aB. kapenpoit A. I'. Kykosa



Conepxanue

1. Llenb JUCIUIIIMHEI.

1.1 ®opMupyemMbie KOMIETECHIINU

1.2 MuaukaTopsl TOCTHKEHUST KOMITETEHLIUN

1.3 3nanus, ymenus, HaBblkd (3YB) nmo gucrumninae

2 O0BEM U TPYAOEMKOCTD AUCLMILIMHBI 10 BUAAM Y4€OHBIX 3aHATUNA. POPMBI IPOMEKYTOY-
HOMU aTTEeCTallUH.

3. YueOHO-TeMaTU4eCKUH IIJIaH U COJIeP’KaHNEe JIMCLUUIUIMHBI.

3.1 YuebHO-TeMaTUYECKUH TUIaH

3.2. ConeprxaHue 3aHATHI 110 BUIAM y4eOHOH paboThI

Copepxanue 1a00paTOPHOTO MPaKTUKyMa

4 TlopsanOK OLCHMBAHUS YCIEBAEMOCTH U C(HOPMHUPOBAHHOCTH KOMIIETEHIMH 0Oydarole-
rocs B TEKyIIEH U TPOMEKYTOUHOM aTTECTAIINH.

5 Y4eOHO-MeToIn4YecKoe 00ecreueHue TUCIIUILITHHEI.

5.2.1 [IporpamMmMHOe obOecrieueHne

5.2.2 CoBpemeHnHbIe npodeccuoHanbHbIe 0a3bl NaHHBIX W HH()OPMAIMOHHBIE CIIPABOYHEIC
CUCTEMBI.

6. Mnble cBenieHus U (WIM) MaTepUabl.

6.1. [IpumepHbIe TeMbI MUCHBMEHHBIX YU€OHBIX padboOT

6.2. [IpumepHBIC BOMPOCHI U 3a7aHus / 33/1a4H I IPOMEKYTOUYHON aTTeCTAIluN



1. Ileab AUCUMIIMHBI.

B pe3ynbrate 0CBOCHUS JaHHOH AMCUUIUIMHBI Y 00y4Yalomerocs: JOKHBI ObITh CPOpMHU-
poBaHbl MpOo(decCHOHANbHBIE KOMIICTEHIIMM OCHOBHOW INPO(eCCHOHAIBHON 00pa3oBaTeIbHOM
nporpammsl 6akanaspuara [1K-1.

Tabmuma 1 - @opmupyemMble TUCIUILUIMHON KOMITETEHIIUN

dopmupyemMbie KOMIIETEHIIMU

Hanmenosanue BUJa | HamumMeHOBaHUE KaTero- Kox u Ha3BaHue koMneTeHIINU
KOMIETEHIINU (yHueep- _
canvHasi, npogeccuoHatbHas) pun EprHHH) KoMIe
TESHIIUN
npodeccuoHaIbHAs ouoJorus IIK-1 CriocoOeH nmpuMeHsITh 3HAHHS B

obnactu reorpaguu U OWOJOTHUU IS pe-
IICHUS] TPUKJIAIHBIX 3a7a4 00pa30BaTelib-
HOU JI€ATEIIbHOCTH

NHaukaTopsbl J0CTHXKEHUsT KOMIIeTeHIUit

Tabmuua 2 — MHAUKaTOpBI JOCTHKEHHSI KOMIIETEHINH, (POpMUpPYEMbIe TUCIUTUINHON

Ko u Ha3zBanue xommoeTeH-
05051

WNunukaTopsl IOCTVKEHU
komnerennuu mo OITOIT

JIucuuniauHel U MpakTUKd, Gopmu-
pytromue komnereHuuo OITOIT

[IK-1 CnocobGeH mpuUMeHSTH 3Ha-
HUS B oOnacTu reorpaduu u O6no-
JIOTHHU ISl PEIeHHs TPHUKIIaIHBIX
3a7a4 00pa3oBaTeNbHON IesSTeNb-
HOCTH

TIK-1.1 OOmamaer HaBBIKAMH HC-
MOJIb30-BaHUSI B TPO(ECCHOHANTD-
HOW 00pa3oBa-TENEHOW AEATEIEHO-
CTH CHCTEMAaTH3HPO-BaHHEIX TeOpe-
TUYECKUX U TPAKTHUECKUX 3HAHUM
reorpapuueCcKuX HayK

TIK-1.2 OOmamaer HaBBIKAMH HC-
HOJB30-BaHUSI B TNpPO(decCHOHaTb-
HOH 00pa3oBa-TeNbHON NIeATEIHHO-
CTH CHCTEMaTU3UPO-BaHHBIX TEOpe-
TUYECKUX M TIPAKTHYCCKUX 3HAHUH
o 0e30I1aCHOCTH KH3HEIESATEND-
HOCTH

b1.0.10.01Kaprorpadus ¢ ocHOBaMH TO-
morpadun

b1.0.10.02I'eonorus

B1.0.10.03001ee 3eMiieBeieHre
b1.0.10.04I'eorpadusi mOYB ¢ OCHOBaMHU
TIOYBOBEICHHS

b1.0.10.05®u3ugeckast reorpapus mare-
PHUKOB U OKEaHOB

b1.0.10.06@wu3uueckast reorpadus Poc-
cum

B51.0.10.0700mas 3KoHOMHYECKass U CO-
nuaikHas reorpapus
b1.0.10.08T'eoskoorust 1 NpUPOAONOIb-
30BaHUE

B1.0.10.090k0oHOMHYECKasT U cOLMaIbLHAS
reorpadust Poccun
b1.0.10.103koHOMIYECKasT ¥ COIMAaIbHAs
reorpadus 3apy0eKHBIX CTpaH
B1.0.11.011{uTonorust ¢ OCHOBaMHU THCTO-
JIOTHH ¥ SMOPHOIIOTHH
Bb1.0.11.0230010rH5

b1.0.11.03botanuka ¢ OCHOBaMH MHUKpPO-
6uonoruu U GU3MOJIOTHU pacTeHUI
b1.0.11.04Anaromus yenoBeka
Bb1.0.11.0500mas sxonorus
b1.0.11.06@u3uonorust yenoBeka U KHU-
BOTHBIX
b1.0.11.07brnoxumus
Bb1.0.11.08Momnexynspras
TeHEeTHKa
b1.0.11.09Teopust 3BoIIOIIUN
B2.0.01(Y)Yuebnas mnpaktuka. O3HaKO-
MUTETbHAS IPAKTHKA

Bb2.0.02(Y)Yuebnast npaxruka. Texnomo-
THYECKAs MPAKTHKA

onosorust ®




Ko n Ha3zBaHme xoMIleTEH-
1

NHnukaTopsl IIOCTHKEHUA
koMmrrereurnu mo OITOIT

JIMCUMIUTMHBL U IPaKTUKH, GOpMU-
pytomue kommerenuuo OITOIT

B2.0.03(Y)Yuebnas mpaktuka. [Ipoekr-
HO-TEXHOJIOTMYECKasl TPaKTHKa
Bb2.0.04(IT)[Ipon3BoacTBeHHAsT TPAKTHKA.
[lenarornueckas npakTHKa
B3.01(INIMoaroroBka kK cmade ©W caada
TOCyIapCTBEHHOTO dK3aMeHa
Bb3.02(1)BrmonHenne W 3amuTa BEITYCK-
HOW KBaJTH(PUKAIIMOHHONW PaOOTHI

OT/.02 Texuomorun  reouH()OPMAITUOH-
HBIX CHUCTEM B reorpadguu U OHOJIOTHH




3nanusi, yMeHnusi, HaBbIkM (3YB) no nucuumiIuHe

Tabnuua 3 — 3uanusi, yMeHuUs1, HABBIKU, (POPMUPYEMBIE TUCITUILTIHON

KO,I[ N Ha3BaHUC KOM-
NCTCHI U

NHaukatopsl JOCTHKEHHUS
KOMIIETEHIINH, 3aKPETJICHHbIE
3a JUCHUILUINHOU

3nanus1, ymeHnus, HaBelku (3YB), dop-
MHUPYEMbIC TUCITUTLIAHOMI

IK-1

[MIK-1.2 Obnamgaer HaBBIKAMH
UCTIONIB30BaHUS B Tpodeccu-
OHAJBHON 00pa3zoBaTeIbLHOMN
JIeATEIIbHOCTH CHCTEMaTH3H-
POBaHHBIX TEOPETHYECKHX M
NpPAaKTHYECKUX 3HAHMH OHO-
JIOTUYECKUX HAayK

3HaeT:

- dbyHIaMEHTAIbHBIC TCOPUH KJIacCHYe-
CKOM OHMOJIOTHH;

- COBPEMECHHBIC MIPEJICTABJICHHUS O 3aKO0-
HOMEPHOCTSIX Pa3BUTUS OPTaHUYECKOTO
MUpa.

YmMmeer:

- HCMOJb30BaTh ECTECTBEHHOHAYYHbBIC
3HaHHUS B TPOPECCHOHATBHOU JEATeIhb-
HOCT.;

Brnaneer:

- crienu(pUKONH METOJUK BBITIOJHEHUS
1a00paTOPHO-NIPAKTUYECKUX, IKCIIEPU-
MEHTAJIbHBIX OHOJIOTHYECKUX HCCIEIO-
BaHHUH.

2 O0béM M TPYAOEMKOCTb IMCHUILIHHBI 110 BUAAM Y4eOHBbIX 3aHATHIH. @OPMBI POMEKY-

TOYHOM aTTeCTAIUH.

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUIUIMHBI TTO BUAAM YUEOHBIX 3aHITHI

OO61mas TpyI0eMKOCTh | BUABI yueOHOW pabOThl MO JucC-

LUIUIMHE, TPOBOIUMBIE B pa3HbIX (popmax

O6béM yacoB 1o popmam

oOyueHus
0300

(8]0]0) 3®0

1 O0miast Tpy1I0€MKOCTh JUCITUTITUHBI

72

2 KonTakTHas pa60Ta 06yqa}oumxc;1 C IpernogaBaTciicM

(o Bu1aM y4eOHBIX 3aHSTHIT) (BCETO)

24

AynuTopHas pabora (Bcero):

24

B TOM YHCJIC:

JIEKITUHA

10

MPAKTUYCCKUC 3aHATUA, CCMUHAPBI

MIPAKTUKYMBbI

nabopaTopHble paboThI

14

B UHTEPAKTHUBHOM (hopme

10

B QJICKTPOHHOU (hopMme

BueaynutopHas pabota (Bcero):

48

B TOM 4YHCIIe, WHIWBHIyaJbHas paboTa oOyuaro-

IMUXCs ¢ TPCIOAaBaTCICM

MOJITOTOBKA KYpPCOBOI paboThl /KOHTAKTHas paboTa

TpyIIoBas,

WHAVBUAYaAIbHAsE KOHCYJIbTallUsl H
WHbIE BUABI Yy4eOHOW NeATeIbHOCTH, MpelycMaTpuBa-
IOLIHE TPYIIOBYIO WJIM HHINBUAYAJIbHYIO paboTy 00y-

YAIOUIUXCS C TPEToaBaTesiem)

TBOpUEcKasi pabora (3cce)




3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero) 48

4 TIpomexxyTo4YHas aTTecTalusi 00y4Jaronierocs 3auer

3. YueOHO-TeMaTHUYECKHH IJIaH H coaepkanue AUCHUILIMHBI.

3.1 YueOHO-TEeMATHYECKUH IIJIAH

Tabnuua 5 - YueOHO-TeMaTH4ecKuil Ti1aH 04HOM (HOpMbI 00yUEHHS

Oomas TpynoeMKocTb 3aHATHH (dac.)
= AyZUTOpH. Aynu- [1ET0 KOHTPOJIS
: Pa3zgenbl u TEMBl JTUCHUIUIMHBI IO | (6ce20 3aHSATHS TOPH. M IPOMEKY-
=] uqc.) _ TOYHOM arTe-
% SaHATHAIM CPC 3aHi CPC | cranuwm ycre-
) T BAEMOCTH
e JIeKII. [1a0 JIEK IIPAKT,
2 1.
Cemectp 4
1-4 | Paznea 1 OcHOBHbIC NMOHATHS YCTHBIN
U 3aKOHbI XMMHUH 12 2 |2 8 ompoc
5-8 | Paznea 2. CtpoeHue BemecTBa | 16 YCTHBIH
2 |2 12
ompoc
9-14 | Paznen 3 3axonomepHoctH | 14 Tecr
NMPOTEKAHUSI XUMHYECKHX pe- 2 |4 8
aKumi
15-16 | Pa3nen 4 DieKTpoXuMHu4ecKHe 14 2 |2 10 YCTHBIN
NpoIecchl. Ompoc
18 CUTYyallU-
Pasznea S. PactBopbl. 16 2 |4 10 OHHBIE 3a-
Jauu
BCEI'O no cemecTpy 72 10 48 3a4er
3.2. ConepxaHue 3aHATHII 10 BUIAM Y4eOHOH padoThI
Tabnumna 6 — ConepkaHue TUCIUTUTMHBI
HammenoBanwme paszenna, TEMEI
Ne n/mt pasil Copnep:xaHue 3aHATHS
JUCHUTUTNHBI
Cemectp 4

Coodeporcanue 1eKYUoHHO20 Kypca

1.1 TEOPETUYECKHUE OCHOBbDI
OBIIEN XNMHNN

OcHOBHEBIE TIOHATHSA M 3aKOHBI XUMHWN Bakueime
NoHATUA: MOJb, MOCTOSIHHAsE ABOTAApO, MOJIApHas
macca. Crexuomerpudeckne KoddduimeHTsl. 3a-
KOHBI COXPAaHEHUs MAacChl, MOCTOSIHCTBA COCTAaBa,
KpaTHBIX OTHOIIEHUH, ABOraJpo, MPOCThIX 0ObEM-
HBIX OTHOIIEHHH. XUMHUYSCKUU DKBUBAJICHT, SKBU-
BaJICHTHas Macca. 3aKOH SKBUBAJICHTOB.

1.2 OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIHLHBIC PEAKITHH.
Baxxneiiniie noHITHA

CreneHb OKUCIEHHMS W TpaBuja €€ HaXOXICHUS.
OCHOBHBIE TOJOKEHUS TEOPUU OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. MakTopsl, BIUAIO-
e Ha MPOTEKAaHWE OKHUCIMUTEIIBHO- BOCCTAHOBH-
TEIbHBIX  PEAKLHM. Tunsl ~ OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX peakiuii. CocTaBIeHUE ypaB-

7




Ne i/t

HaunmenoBanue paznena, TeMbl
JUCIUATIIMHBI

ConeprxaHue 3aHATUS

HEHHN OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaK-
07071

1.3

KonuenTpanus pactBopos.

CriocoObl BbIpa)XKE€HUSI KOHIIEHTPALUU PACTBOPOB:
MaccoBasl J10JI1 pacCTBOPEHHOTO BEILECTBA, MOJISIp-
Hasi KOHLIGHTpalMs, MOJIIPHAs KOHLEHTPaUHUs 3K-
BUBAJIEHTOB, TUTP, MOJISUIBHOCTb, MOJISIPHBIE JIOJIH.
Pacyersl Ha NpPUTOTOBIIEHHME PacTBOPOB: - IPO-
LIEHTHOM KOHLEHTPaluy; - MOJSPHOW U HOPMaJlb-
HOM; - TUTp pacTBopa. Ilepexon oT ogHOro cnoco6a
BBIPAKEHUS KOHILIEHTpAalMM K JIpyroMmy. Beruucie-
HUS B TUTPUMETPUUYECKOM (0OBEMHOM) aHAIIM3E: -
[0 IpaBWIy MPONOPLHUOHAIBHOCTH; - YEpPE3 TUTP
TUTPAHTa IO ONPENEIIIEMOMY BEUIECTBY; - 4YEpe3
HIOTIPaBOYHEIA K03 duiment. Pacuer BogopoaHoro
II0Ka3aTellsl pacTBopa.

1.4

OCHOBHBIE KJIACCHI HEOpraHuye-
CKUX coeauHeHui Baxneiimine
HOHATHUA

Oxcupapl. Knaccuduxanus: KUCIOTHbIE,0CHOBHBIE,
amdoTepHbIe.

I'mapokcuapl: KUCIIOTHI, OCHOBaHUS, aM(OTepHbIE
THIPOKCHUJIBI.

Conu: cpenHue, KUCible, OCHOBHBIE.

I'eneTnyeckas CBsI3b KJIACCOB HEOPraHUYECKHUX CO-
enuHeHunil. HomeHnknarypa, cnocoObl moJydyeHus: u
CBOMCTBA HEOPTaHUYECKUX COCIUHEHUN.

Crpoenue atoma. Ilepnoanye-
ckuii 3akoH /[.M1.MeHneneena.
[Tepuonnueckas cucrema XuMH-
YECKHX 3JIEMEHTOB BaxHeine
TTOHSITHS

2.1Ctpoenue aToma: sipo, 3apsa sapa, JIEKTPOH-
Hasi 000JI04Ka, Ayallu3M JIEKTPOHA.
2.2KBaHTOBO-M€XaHUYECKasl MOJENb  CTPOEHUs
atoma. KBaHTOBBIE umcIia: TJ1aBHOE, OpOUTAIBHOE,
MarHMTHOE U CIIMHOBOE.

2.3D0HepreTuyecKkue ypoBHM U TMOAYPOBHU aTOMA.
[TpyHIMIIBI 3anIOJHEHUS BJEKTPOHHBIX OpOHUTaneit
aToMa B OCHOBHOM cOCTOsHMHM: npuHuun Ilaymm,
npaswio XyHAaa, npaBwio KisukoBckoro. Omiek-
TPOHHBIE EMKOCTH opOuTaneil, MNoaAypoBHEH U
YpPOBHEW aToma.

2.4 DnexTpoHHbIE U 3JIEKTPOHHO-TpaduvecKue
dbopmysel aToMa. XapaKTepUCTUKA CBOMCTB XHUMH-
YECKOT0 3JIEMEHTA U €r0 COEIMHEHUH 0 3JIEKTPOH-
HOU CTpyKType atoma. 2.5CTpyKTypa nepuoguye-
CKOM CHCTEMBI: IEpUOJIbl, TPYIIIBI, UX (PU3HUECKUIL
cMmbici. [lopsakoBslii HOMep anemenTa. [lepnonu-
YECKUI XapaKTep U3MEHEHUs! XUMUYECKUX CBOMCTB
AJIEMEHTOB. [Tepuoanueckuii 3aKOH
JI.1.Menneneera

Xumudaeckas cBs3b. CTpoeHHe
BelllecTBa BakHene nousaThsa

3.1Tunel cBsA3el: KOBaJeHTHAs, KOOPANHALMOHHAS,
MOHHAs1, METAJUINYECKast U BOJOPOJHAS.
3.2MexaHu3Mbl BOSHUKHOBEHHUSI KOBAJIEHTHOW CBS-
3U: OOMEHHBIA M JIOHOPHOAKIIEITOPHBINA. Xapakre-
PUCTHKH CBsI3€M: HAIPABICHHOCTb, HACHIIAEMOCTb,
SHEPIUs U JUIMHA CBsA3U. ['eomeTpus MOIEKyII.
3.3Mexanu3sm oOpa3oBaHusi MOHHOU CBs3u. Oco-
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Ne i/t

HaunmenoBanue paznena, TeMbl
JUCIUATIIMHBI

ConeprxaHue 3aHATUS

OCHHOCTH MOHHOW CBSI3U W CTPOEHUE KPUCTAIIOB C
OJIHOATOMHBIMU M1 MHOI'OQTOMHBIMU HOHAMHU.

3.4 Merauinueckas CBSI3b U CTPOCHUE METalInye-
CKHX KPHUCTAJIJIOB.

3.5CrenieHb OKHCICHUS W BaJCHTHOCTH C TOYKH
3pEHHUs CTPOCHHS aTOMa U BEIIeCTBA.

Xumuueckas TepMOJIMHAMUKA
Baxxneiine noHITHA

4. 1ITpeamer u 3aga4vl XUMHYECKOH TEPMOJIUHAMU-
k. TepMoauHAMUYECKHE CUCTEMBI: OTKPBITHIE, 3a-
KPBIThIE, W30JIMPOBAaHHBIC, TOMOT€HHbIE U TETEPO-
TEHHBIE.

4.2 ®a3pl. BHyTpeHHS SHEprus U SHTAIbIHUA.
4.3TernoBoit 3¢ (HeKT XUMUYSCKOW peaKIuu. 3aKOH
['ecca u pacuer temaoBoro 3ddexra XUMHUECKON
peaKkIuu.

4.4 DHTpomnusa Kak Mepa BEPOATHOCTU COCTOSHMS
cucremsl. 4.513menene snepruu ['mb6ca xak Kpu-
TEepUl BO3MOXHOCTH CaMOMPOU3BOJIBHOIO MPOTe-
KaHUS PEAKIUU.

Kunernka XMMUYECKMX peaKIIvi.
XHUMHUYECKOE PABHOBECHE.
Baxueiinme nmoHITHS

S5.11IoHATHE O CKOPOCTM XUMHUYECKOW pEaKLUu.
@akTopsl, BIMAKOLIME HA CKOPOCTh XUMHUYECKOH
peaxkuuu.

5.23aBUCHMOCTb CKOPOCTH XUMHYECKOW peaKIu
OT KOHIICHTpAlUU PEarupyrouiuX BEIIECTB. 3aKOH
JIEUCTBYIOIIUX MACC.

5.33aBUCHMOCTb CKOPOCTH XHUMHYECKOH PEAKIUHU
ot temneparypsl. [IpaBuino Baut-I'odda.

5.4 Karanu3. OcoO0eHHOCTH TOMOT€HHOTO U Te€TEPO-
TEHHOI'0 KaTajau3a.

5.506patumble U HEOOpAaTUMbIE XUMHUECKUE peak-
nuu. XHUMHYECKOoe paBHOBecHue. JlMHamHuueckoe
XMMHUYECKOE PAaBHOBECHE.

5.63akOH JEMCTBYIOUIMX MacC XUMHYECKOro paB-
HoBecus. [Ipunnun Jle-IllaTense.

XumHs pacTBOpoB Baxuenmme
MIOHATHUSA

6.1Teopust  SIEKTPOIUTHYECKON  JTUCCOIMALINH.
CrermneHb AIIEKTPOTUTHIECCKON UCCOIHAITHH.
6.2CunbHble W cnalble 3JeKTpoduThl. oHHBIE
ypaBHeHUs. IOHHOE IPON3BEICHUE BOJIBI.
6.3Bonopoansiil nokazarens. ['uaponns conei

KoMIuiekcHble coeTnHEHNA
Baxxneiinie noHsaTHA

7.10cHOBHBIE IOHATHUS U TEPMHUHOJIOTUS.
7.2KoopanHanvoHHas Tteopus A.BepHepa: XuMu-
YyecKasl CBSI3b B KOMIUIEKCHBIX COSIMHEHUIX.
7.3HoMmeHkI1aTypa KOMIUIEKCHBIX COETMHEHUH.
7.4XMHUYECKHE CBOMCTBA KOMILICKCHBIX COCIUHE-
HUH

Cooeporcanue 1abopamopubix 3aHAMUL

Teopernyeckue OCHOBbI XHUMMH
Baxxneiinme noHATH:

OCHOBHBIE TIOHATUS U 3aKOHbl XMUMHH. Mojb, 1o-
CTOsIHHas ABorajpo, MoisispHas Macca. CTexuomer-
pudeckue Kod(PhUIMEHTH. 3aKOHBI COXPaHCHUS

9




HaunmenoBanue paznena, TeMbl
Ne n/mt Copnep:xaHue 3aHITUS
JIUCHUTUINHBI
MAacchl, IMOCTOSIHCTBA COCTaBa, KPATHBIX OTHOLLE-
HUH, ABOTaapoO, MPOCTHIX OOBEMHBIX OTHOIICHHUH.
XUMHUYECKUN SKBUBAJICHT, SKBHBAJEHTHAs Macca.
3aKOH YKBHBAJICHTOB

2 OKucauTenbHO- Tunsl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — peakK-
BOCCTAHOBUTEJIBHBIE PEAKIUU. nuid. CocTaBjieHHE YpaBHEHUH OKHUCIUTEIBHO-
Baxneriye noHsatus BOCCTAHOBHUTEJIbHBIX PEAKIUN

3 Konuenrpanus pacTBopoB. Pacuersl Ha NPUrOTOBIEHHE pPACTBOPOB: - MPO-

LIEHTHOW KOHIICHTPAallMU; - MOJISIPHOM M HOpMalb-
HO; - THTP pacTtBopa. [lepexoa ot ogHOTO criocoba
BBIPAXKEHUSI KOHIIEHTpPALUUM K JApyromy. Beraumcie-
HUSL B TUTPUMETpUUYECKOM (0OBEMHOM) aHaU3E: -
[0 OpaBWIy MOPONOPLUOHAIBHOCTHU; - 4YEpe3 TUTP
TUTPaHTa IO ONPEHEIIEMOMY BEILIECTBY; - 4YeEpe3
MTONPABOYHBIN KOA(D(DUIIMEHT.

4 OcCHOBHBIE KJIaCChl HEOpPraHUye- ['enernueckas CBsI3b KJIAaCCOB HEOPraHUYECKHX CO-
CKHUX coelnHeHul BaxHeiue enuHeHuid. HomeHkmnarypa, cnocoObl mOMydeHus: u
TIOHATHS CBOICTBAa HEOPraHUYECKUX COEANHEHHIA.

5 Crpoenue aroma. [lepronndeckuii DJNEeKTpOHHBIE W 3JEKTPOHHO-rpaduveckue (HopMyIbl
3akoH [[.M1.Menneneesa. [lepuoau- aroMa. XapakTepUCTUKa CBOMCTB XUMHUYECKOTO 3JIEMEH-
YecKasi CHCTeMa XUMHYECKUX dJIe- Ta U €r0 COSAMHEHUH MO 3JEKTPOHHOU CTPYKType aTo-
MEHTOB BaxkHelmue noHAThs Ma. CTpykTypa NEpHOAUYECKOM CHUCTEMBI: MEPUOABL,

rpymmnsl, ux Qusndeckuid cMbici. [lopsakoBelii HOMEp
aneMeHTa. [lepronnyeckuii xapakTep U3MEHEHHS] XHMH-
YECKUX CBOWCTB 3JIeMEHTOB. llepuonuueckuid 3aKkoH
A N.Menpneneena

6 Xumudeckasi TepMoauHaMuka. Bax- | TerioBoit adext xumuueckoit peakiuu. 3akod ['ecca
HEHIIne MOHATHUS Y pacyeT TeIuIOBOro 3 deKTa XUMUIECKON peakilnu.

7 KuHernka XUMHUYECKHUX peakiuil. | 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT KOH-
XuMHYecKkoe paBHOBECHE. [EHTPAIUN PearupyroIInX BelIecTB. 3aKOH JeHCTBYIO-
Baxueiiiue moHsITHSA IIUX Macc.

3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT TEeM-
neparypsl. [Ipasmo Bant-I'odda.

OOpatumble W HeOOpaTHMble XHMHUYECKHE pPEaKIvu.
XuMmuueckoe paBHOBecHe. J[MHAMHUYECKOE XMMHUYECKOE
paBHOBECHE.

3aKoH JEHCTBYIOIIMX MAacC XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle-lllarense.

8 KommnnekcHrie COCANHCHUA OCHOBHBIE TTOHATHS U TEPMUHOJIOTUA.

Baxueiiive noHsTus HomeHnknaTypa KOMILJIEKCHBIX COSAMHEHUM.
XuMHuuecKre CBOMCTBA KOMIUIEKCHBIX COSIUHEHUI
Coaepxanue J1a00PaTOPHOTo MPAKTUKYMA
Ne i/ ‘ Hanmenosanue ‘ Lenb
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Henbro padoThl SBIISIETCA NOMYYEHUE U UCCIIENO-

JbI

JlaGopaTopHas Tema: Iepuoauye- | BAHUEC CBOWCTB HauOOJICC pPaCIpPOCTPAHEHHBIX
pa6ota Ne 1 ckasi cucrema xummuye- | IPOCTBIX BEIICCTB.
- CKMX 3JIEMEHTOB Bonopona.
Xiopa.
Meramia
Leabio padoThl ABISETCS MOIYUYCHHE U HCCIEA0-
Tema: Kiaccbl Heop- | BaHUE CBOMCTB XMMUYECKUX COCIUHEHUM.
JlaGoparopHas raHn4veckux coeaune- | Onvim 1. Hecneoosanue ceoiicme wienoueii
paborta Ne 2 HUH Onvim 2. Ilonyuenue u uccinedosanue ceoiicme
OCHOBHBIMU  KJIACCaMU | MaAa0pacmeopumvlX 0CHOBAHUIL
HEOPraHW4YECKUX coenu- | Onvim 3. Ilonyuenue u uccnedoganue ceoiicme
HEHUU SIBISIIOTCA OKCH- | amghomepHbix 0CHOBAHUIL
Ibl, TUIAPOKCHUIBL, CONA U | Onvim 4. Ilonyuenue u uccnedosanue ceoiicme
KHUCJIOTBI Onwim 5. Ilonyuenue coneii u ux ceoiicmea Kuc-
Jaom
JIaboparopHas Heabio pabdoThl sBISIETCS IKCIEPUMEHTAJIbHOE
Tema: KommiexkcHbie
pabora Ne 3 CORTMHeHMSI 03HAKOMJICHHE CO CIOCO0AMH TIOJYYECHHS] KOM-
IUIEKCHBIX COEJMHEHMM, a TakKe HU3Yy4YeHHE HUX
CBOJICTB.
JlaGopaTopHas Heas padorbl. OnpenenuTs TemaoBo 3ddext
Tema: TemuoBbie 3¢- . N .
pabora Ne 4 peakiuil rameHus U3BEeCTH, HEUTpaau3auuu mie-
(exkThl  XHMMHYECKHX o
N JIOYU KUCIOTOM.
peakuuii
Onwvim 1. Onpedenenue epemeHHOll HceCMKOCMU
JlabopaTopHas Onwvim 2. Onpedenenue oouieil HcecmKkocmu 60-
Tema: KecrkocTh BO- -
pabota Ne 5 0bl (KOJ1/1eKMUGHbLIL)

Onvim 3. Yempanenue nexkapoonamnou jeecm-
Kocmu

4 TlopsAI0OK OLCHMBAHUS yCIIEBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIETEHIMH 00y4arome-
rocsi B TEKyLIeH ¥ MPOMeKYTOYHON aTTeCTAlMH.

Z[J'ISI MOJIOKUTEIBHON OILIEHKHU II0 pe3yibTaTaM OCBOCHUSA OUCHUIIJIMHBI 06yqa10meMyc;1
HGO6XOI[I/IMO BBITIOJIHUTB BCC€ YCTAHOBJICHHBIC BUbI y‘le6H01>i pa60TBI.

Tabnuua 7 - bannbHO-peHTHHTOBas OIIEHKa Pe3yIbTaTOB y4eOHOM paboThl 00yJaromuX-

cs o Bugam (bPC)

VYuebnas pabo-|Cymma
0asIoB

Ta (BU/IbI)

yaeOHOM pabOTHI

Buasl u pe3ynabTathl

banner
(18 Henenp)

OI_[CHKa B aTT€CTalln

Tekymas
yuebHas pabo-
Ta B CEMECTpe
(ITocemenue
3aHATHI o
pacrnucaHulo |
BBIIOJTHCHHEC
3aJIaHU )

100

JlekuuoHHbIE
TUS (KOHCIIEKT)
(16 3andaTHIl)

3aHA-

1 0ann mocentenne 1 jgexmmonHoro|0 - 16
3aHATUSA

ITpakTHue-
ckue(18pador).

Or 1 go 2 6ana - mocemenue 1/0-18-32
MPAKTUYECKOTO 3aHSITHS M BBIMOJHE-
Hue pabotel Ha 51-65%

2 0aJsIa — 1iocelleHue 1 3aHATHS |
CYIIIECTBCHHBIM BKJIaJ HA 3aHATHUU B

paboTy Bcell TIpymmbl, CaMOCTOs-
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TEIbHOCTh U BBINIOJIHEHHE PabOTHI Ha
85-100%
Jlabopatopubie pa6o-|OT 1 10 2 6a710B 32 BhIOIHEHUE H| 5-10
ThI 3amuty  lmaGopatopHoii(Bcero 5
J.p.)
OtcyTcTBUE Ha 3aHs-| -2 0aJuia (-2)
THE o HeyBa-
JKUTEJIbHOM NPUYNHE
Crnaua sk3ameHa Otger Ha 1 Bonipoc 12 6aji1oB 24-40
Pemenue 3apaun 16 6a,1;10B
CamocTosTenpHas Tembl 3aganuii - cM. pazzaen 6.2 0-10
paboTa - WHIUBUIY-
anbHblE 33/aHud (CH-
TyallMOHHBIE 33J1a4H).
HToro no Texyiueii padore B ceMecTpe 51-100
[Tpomexyrtou- |20 Teopernueckuii Borpoc|21 6ansa (moporopoe 3HaUCHUE) 21-40
nas arrecranus|(100% 40 6an10B (MaKCUMAIHHOE 3HAUCHHUE)
(3auer) /6amoB |l[IpakTndeckoe 3amanne |20 6asIa (TOPOroBoe 3HAUCHUE) 20-35
npuBe- 35 6annoB (MakCUMaIbHOE 3HAUCHHUE)
nennoi |[Kerc-3anaua 10 6an1a (mOporoBoe 3HAUCHHE) 10-25
LITKAJIBL) 25 6a,110B (MaKCHMMaJIbHOE 3HAYCHUE)
HToOro no npomMeskyro4Hoi arrecranum (3K3aMeH) 51-100%rmo0
MpUBEICH-
HOM IIIKase)
10 —206.
CymmapHasi OlleHKa 10 M CHUILTHHE: Cymma 6anioB TeKymiel 1 mpoMexKyTOYHOM aTTecTa-

805041 51-100 6.

5. MaTepuaIbHO-TeXHHYECKOE, IPOTPAMMHOE B Y4eOHO-MeToan4ecKoe odecreyeHne quc-
HUILTHHBL.

5.1 YueOnas suTeparypa
OcHoBHas1 yyeOHas JIuTEpaTypa

1. Tnuaka, H. JI. OOmas xumus B 2 T. Tom 1 : yuyeOHUK I akaJieMUUeCcKoro Oaka-
naspuara / H. JI. ['munka ; mox penakuueir B. A. [lonkoBa, A. B. babkoBa. — 20-e u3z., mepe-
pab. u non. — Mocksa : M3narensctBo FOpaiit, 2019. — 357 ¢. — (bakanaBp. AxajgeMH4ecKuii
Kypc). — ISBN 978-5-9916-9353-0. - // 3BC FOpaiit [caifT]. —
URL: https://urait.ru/bcode/434184 (nata obpamenus: 25.01.2021). — TekcT : 2MeKTPOHHBIH.

2. I'muuka, H. JI. OOmas xumus B 2 T. Tom 2 : y4yeOHUK I aKaJleMHYECKOro Oaxa-
naspuara / H. JI. ['munka ; mox penakuueir B. A. [lonkoBa, A. B. babkoBa. — 20-e u3z., mepe-
pab. u non. — Mocksa : M3narensctBo FOpaiit, 2019. — 383 ¢. — (bakanaBp. AkageMuuecKkuii
Kypc). — ISBN 978-5-9916-9355-4. - // 9BC FOpaiit [caift]. —
URL: https://urait.ru/bcode/434185 (nata obpamenus: 25.01.2021). — TekcT : 31eKTpOHHBIH.

JonmosiHuTeIbHAS YUeOHAsl JIMTEpaTypa
1. Tenbpman, M. U. Xumus : yueOuuk / M. U. I'ensdpman, B. I1. FOctpaToB. — 4-e uzn. —
Canxkr-IlerepOypr : Jlanb, 2008. — 480 c. — ISBN 978-5-8114-0200-7. — URL:
https://e.lanbook.com/book/4030 (mara obpamenus: 22.01.2020). — TekcT : 2IEKTPOHHBIN.
2. Ilpecc, 1. A. OcHoBbl 00miel xumuu : yaeobnoe nocodue / 1. A. Ilpecc. — 2-e u3n.,
nepepad. — Cankr- [letepOypr : Jlanp, 2012. — 496 c. — ISBN 978-5-8114-1203-7. — URL:
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https://urait.ru/bcode/434184
https://urait.ru/bcode/434185
https://e.lanbook.com/book/4030

https://e.lanbook.com/book/4035 (mata obpamenus: 22.01.2020). — TekcT : 2MEKTPOHHBIIA.
3.ITaBnoB, H. H. O6mas u Heopranndeckas xumus : yaeonuk / H. H. IlaBmoB. — 3-¢
u3 ., uctp., gon. — Cankrt-IlerepOypr : Jlanp, 2011. — 496 c. — ISBN 978-5-8114-1196-2. —
URL:
https://e.lanbook.com/book/4034 (nata obpamenus: 22.01.2020). — TekcT : 3EKTPOHHBIH.

5.2 MaTepnaﬂbno-TexnnquKoe H MporpaMMHoOe¢ odecmeyeHue AUCIHHUIIJIMHBI.

YyeOHbIC 3aHATHUS 110 TUCIUIUIMHE MPOBOISITCS B yueOHBIX ayautopusx HOU KemI'V:

340 YuebHas aynuropus (MyJIbTUMENIUNHHAS) 111 TIPOBEICHHUS
- 3aHATHHA JEKIIMOHHOTO THIIA.

Crnenunamm3upoBanHas (yueOHas ) MeOenb: Jocka MeaoBasi, Kadenpa, CTOJbI, CTYJIbSI.

ObopynoBaHue: CTALIMOHAPHOE - KOMITBIOTEP, IPOSKTOP, IKPAH.

Hcnonb3yemoe nporpammuoe obecrnieuenne: MSWindows (MicrosoftimaginePremium 3 year no cy6-
nuneH3noHHoMy noroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice (cBoGomHO
pacrpoctpansiemoe 110).

Nutepner ¢ obecieuenuem nocryna 8 SUOC.

337 Kabuner xumun. YueOHast ayAUTOPHUS IS IPOBECHUS:

- 3aHSTUIM CeMUHAPCKOro (MPaKTUYECKOro) TUIIa;

- 3aHSTHUI J1a0OPAaTOPHOTO TUTIA;

- TPYMIIOBBIX M UHJIUBUYAJIbHBIX KOHCYJIbTALIUI;

- TEKYILETO KOHTPOJISI U IPOMEXYTOUHOU aTTeCTalUH.
CrnenuanusupoBaHHas (ydeOHas ) MeOesb: 10CKa MeJoBasi, CTOJbI JJAOOPATOPHBIE, CTYJIbs, PAKOBUHBI,
BBITSDKHOU IIKa(, JeMOHCTPALMOHHBIA CTOJ.
OO6opynoBaHue AJs MPE3EHTALUU Y4eOHOr0 MaTepuaia: epeHOCHOe -HOYTOYK, IPOEKTOP, IKPaH.

VYyeOHo-HarmsiiHbIe tocobusi: Hadbop «I'MA - JlaGopaTopust mo xumumn», creHasl «llepuonnynas
cucrema MeHzeneeBa» U ApyrHe.
JIabopatopHoe 000pyIOBaHWE M MaTepHAIIBL: MOJSPUMETP, aHATUTUYECKHE TPUOOPHI, BECHI, TEPMO-
CTaT, XOJOAMJIBHHUK, PEOCTaT, aKBaJUCTHIATOP, MaTepuaibl I MPOBEACHUs JaOOpaTOPHBIX paboT
(xon0BI, MPOOUPKHU U Apyras XUMHYECKasl OCy/a), peaKTUBBI AJIs IPOBEACHUS Ja00paTOpHbBIX padoT,
PH-metp, pedpaxTomerp, anmapar ajis NPOBENCHUS XMMUYECKUX peakiuii, anmapar Kumnna, npubop
JUTSL OTIBITOB 10 XUMHHU C DJIEKTPUUYECKUM TOKOM (JIaOOpaTOpHBIN), MPUOOP YISl TOJYYECHHS TaJlOU-
JI0AJIKaHOB JIEMOHCTPALIMOHHBIN, YCTAHOBKA JIJIS IEPETOHKH BEIECTB.
Ucnonszyemoe nporpammuoe obecrnieuenne: MSWindows (MicrosoftlmaginePremium 3 year no cy6-
JTuIeH3uoHHoMy joroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.), LibreOffice (cBo6oaHO
pacmpoctpansemoe [10).
WutepHer ¢ obecnieuenuem gocryna B JUOC.

5.2.2 CoBpemenHble npodeccnoHaNbHbIC 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBI.

1.IToptan ¢pyHaameHTanbHOTo XUMU4eckoro oopasosanus Poccuu - http://www.chemnet.ru
XuMus Uil BCeX: WUTIOCTPUPOBAHHBIE MaTEpUaIbl IO O0IIeH, OpraHMYecKoi 1 HEOpraHu4eCcKon
XUMHUH —
http://school-sector.relarn.ru/nsm/
2.WebElements: OHJIAMH-CIPAaBOYHHUK XUMHUYECKHX HIIEMEHTOB. -
http://webelements.narod.ru/
3. Hayunas onektponnas Oubnmoreka eLIBRARY.RU (moammcka Ha KypHAauIbl)
https://elibrary.ru/projects/subscription/rus_titles open.asp? ;
4.Kypnaner American Institute of Physics (AIP) http://aip.scitation.org/ ;
5.Kypnanst American Chemical Society (ACS)
https://www.acs.org/content/acs/en.html
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https://e.lanbook.com/book/4035
https://e.lanbook.com/book/4034
http://school-sector.relarn.ru/nsm/
http://webelements.narod.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp?%20;
http://aip.scitation.org/
https://www.acs.org/content/acs/en.html

6. Unble cBeieHUs U (MJIM) MaTePHUAJIbI.
6.1. IIpumepHbIe TeMbI NUCbMEHHBIX YU4eOHBIX PadoT

1. OcHOBHBIE TIOHATUSA U 3aKOHBI XUMUU. Momb, IocTosiHHAas ABOragpo, MOJISIpHAs Macca.
Crexnomerpuyeckie KOdPQHUIUEHTHI.

2. 3aKOHBI COXPAaHEHUS MACChI, ITOCTOSHCTBA COCTaBa, KPATHBIX OTHOILICHHH, ABOraipo,
IPOCTHIX 00BEMHBIX OTHOIICHUH.

3. XMMHYECKUI SKBUBAJIECHT, SKBUBAJICHTHAsI Macca. 3aKOH SKBUBAJICHTOB.

4. OCHOBHBIE KJIacChl HEOpraHu4eckux coenuHeHnid. Oxcunpl. Knaccuukarys: KUCIOTHBIE,
OCHOBHbIE, aM(oTepHbIe. [ MAPOKCUIBI: KUCIOThI, OCHOBAaHUs, aMpoTepHble ruapokcusl. Conu:
CpPEIHHE, KUCIIbIE, OCHOBHBIE.

5. I'eHeTnyeckast CBsI3b KJIACCOB HEOPraHUYECKUX COCIUHEHUM.

6. Homenknarypa, ciocoObl MOJIy4eHHsI U CBOMCTBA HEOPTaHUYECKUX COEITMHEHUM.

7. CTpoeHue aToMa: s1po, 3aps]l spa, JEKTPOHHAas 000104Ka, Ayan3M j1ekTpoHa. Kaan-
TOBO-MEXAHUYECKAsA MOJIENIb CTPOCHUS aTOMA.

8. KBaHTOBBIE uMCHa: IVIaBHOE, OPOMTAIBbHOE, MAarHUTHOE M CIIMHOBOE. DHEPreTHYecKHue
YPOBHU U MOJAYPOBHU aTOMa.

9. IlpuHIMIIBI 3aM10JIHEHUSI AIEKTPOHHBIX OpOHUTanel aToMa B OCHOBHOM COCTOSIHUM: ITPHUH-
i [laynu, npaBuino XyHaa, npaBuiio KistakoBCKoro. DneKTpoHHbIE EMKOCTH OpOuTaleH, moI-
YPOBHEM U YPOBHEH aTOoMa.

10. DeKTpOHHBIC U JIEKTPOHHO-TpaduIeckue HOpMYIIBI aToMa.

11. XapakrepucTuka CBOMCTB XMMUYECKOIO 2JIEMEHTA U €r0 COCIANHEHUH IO 3JIEKTPOHHOU
CTPYKTYype aToma.

12. CTpyKTypa NMepuoANYECKON CHCTEMBbI: MEPUO/Ibl, TPYMIIb, UX (Gu3ndecKuil cmbici. Ilo-
PAIKOBBIA HOMED JIEMEHTA.

13. Ilepnonnueckuii XxapakTep MU3MEHEHMs] XMMHYECKHX CBOMCTB 3j1eMeHTOB. llepnonnue-
ckuii 3akoH [[.11. Menneneena.

14. Xumnueckas cBa3b. CTpoeHHUe BelllecTBa. BaxkxHelme noHATuUs.

15. Tunsl cBsA3e: KOBaJEHTHAs!, KOOPAUHAIMOHHAS, HOHHAS, METAJJIMYECKAs: U BOJIOPOIHASL.

16. MexaHn3Mbl BO3BHUKHOBEHHUSI KOBAJICHTHOM CBSA3M: OOMEHHBIN U JJOHOPHO-aKIENTOPHBIH.

17. XapakTepUCTUKHU CBS3€il: HANPaBJIECHHOCTb, HACBHIIIAEMOCTh, YHEPTHSl W JJIMHA CBS3H.
I'eomeTpus MosieKy.

18. Mexanusm o0pa3oBaHUsI HOHHOM CBsI3U. OCOOEHHOCTH MOHHOM CBSI3U M CTPOEHUE KpHU-
CTaJIJIOB C OJTHOATOMHBIMM U MHOTOaTOMHBIMHA HOHAMH.

19. Meramnueckas CBA3b U CTPOCHUE METAJUTMUECKUX KPUCTAJUIOB.

20. CreneHb OKHMCIEHUS U BAJIEGHTHOCTD C TOYKU 3PEHMSI CTPOECHHUSI aTOMa U BEILIECTBA.

21. Xumunyeckas tepMoauHamMuka. IIpenMer u 3agaun XMMUYECKOM TEpMOJIMHAMUKH. Tep-
MOJINHAMUYECKUE CUCTEMBI: OTKPBITBIE, 3aKPBIThIE, N30JIMPOBAHHBIE, TOMOTE€HHBIE U TE€TEPOTEH-
Hble. Dassl.

22. BHyTpeHHsIsl SHEpTrHsl U SHTAIbIUA. TernoBoi 3pGeKT XUMHUUECKONH peaklnu.

23. 3akoH ['ecca 1 pacueT TemIoBoro 3Ppgexra XUMUIECKOH peaKIuu.

24. DHTpomUs Kak Mepa BEPOSITHOCTU COCTOSIHUSI CHCTEMBI.

25. U3menenue sneprun ['m60ca kak KpUTEpHil BO3MOXKHOCTU CaMOIIPOU3BOJILHOTO MPOTe-
KaHHS peaKLuu.

26. KuHeTnka XMMMYECKUX peaklni. XuMHU4Yeckoe paBHoBecue. Baxnenmue nonstus. I1o-
HATUE O CKOPOCTH XUMHUUYECKON peakiuu. DaKkTopsl, BAUSAIONIME HA CKOPOCTh XUMHUUYECKOM peak-
117078

27. 3aBUCHMOCTb CKOpPOCTHM XMMMUYECKOH peakluu OT KOHIIEHTpAalMM pearupyroumx Be-
1IECTB. 3aKOH JACHCTBYIOIIUX MaccC.

28. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOH peakiuu ot Temreparypsl. [lpasuno Bant-I'odda.

29. Karamm3. OcoO0eHHOCTH TOMOT€HHOTO M T€TePOTeHHOT0 KaTalin3a.
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30. O6paTumMble ¥ HEOOpAaTHUMbIEe XUMHUYECKHE PEaKIMUi. XMMUYECKOE paBHOBECHE.

31. JInHaMHUueCcKOe XMMHYECKOE PABHOBECHE. 3aKOH JIEUCTBYIOIIMX MAacC XMMHUYECKOTO PaB-
HoBecus. [Ipunnun Jle-IlaTense.

32. Xumus pactBopoB. Baxkueimue nonstus. [loustue o pactsopax. Konuenrpamnusa. Cro-
COOBI BBIPAKEHUSI KOHIIEHTPAIIMH PacCTBOPOB.

33. Teopusi 3AEKTPOIUTUYECKON aucconranuu. CTeneHb 3JEKTPOJUTHUYECKON Auccolra-
1uu. CUIIBHBIE U c1a0bIe SJICKTPOJIHTEHI.

34. Monnsle ypaBHeHus. ToHHOE Npou3BeeHne BoAbl. Bogopoaublil moka3arens. ['uaponus
CoJIeii.

35. KommnekcHbie coenriHeHusi. OCHOBHbBIC MOHSTHUS U TEPMUHOJIOTHSI.

36. Koopaunammonnast teopusi A. BepHepa: xuMuueckast CBs3b B KOMIUIEKCHBIX COSUHEHH-
aX.

37. HomeHknaTypa KOMILIEKCHBIX COCIUHEHUN. XMMUYECKHUE CBOMCTBA KOMILUIEKCHBIX CO-
eIUHEHUN.

38. OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIC peakinu. Baxueimue nousatusi. CTeneHb OKUcIie-
HUS U TIpaBujIa € HaX 0XKICHHMS.

39. OcHOBHBIE IT0JIOKEHUS TEOPUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. @akTopsl,
BIIMSIOIIME HA MPOTEKAHUE OKUCIUTEIbHO- BOCCTAHOBUTEIILHBIX PEAKIIH.

40. Tumbl OKMCIUTEIHLHO-BOCCTAHOBUTEIIbHBIX peakiinil. COCTaBICHUE YPABHEHHUI OKHCIIU-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
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6.2. IlpumepHbIe BONPOCHI U 331aHUSA / 321241 JJI51 IPOMEKYTOYHOM aTTecTa-

107001

Tabnuma 9 - [IpumepHbie TeOpeTUYECKHE BOIIPOCHI U MPAKTUYECKUE 3a/laHusl / 3a]]a4d K JK-

3aMeHYy

Pa3nensl u TeMEI

[IpumepHbIe
CKHE BOIIPOCHI

TeopeTuye-

[TpumepHbIe
3ajaHus / 3a1a9u

IMPAKTUYCCKUE

Pa3zgea 1 OcHoBHBIE
NOHATHA W 3aKOHLI
XMMHH

OCHOBHBIC TIOHATHS U 3a-
KOHBI XUMHH. MOJb, MHOCTO-
ssHHasg ABoraapo, MoJsipHas

Macca. CrexuomeTpuyeckue
K02 PUIMEHTHI
Paznen 2. Crpoenmne Crpoenue aroma: sjpo,
BellecTBa 3apsn  Aapa,  DIEKTPOHHAs

0001104YKa, Ayaqu3M 3JIEKTPO-
Ha. KBaHTOBO-MexaHWYecKas
MOJIENIb CTPOCHUS aTOMa

Pasgnen 3 3akono-
MEPHOCTH MNPOTEKa-
HUSI XUMHYECKHX pe-
aKknmii

Xumuueckass TEpMOJAUHA-
muka. [Ipeamer u 3agaum xu-
MHYECKOH  TEPMOJAMHAMUKH.
TepMoauHaMHUECKUE CHCTE-
Mbl: OTKPBITBIE, 3aKpPBITHIC,
H30JIMPOBAHHBIE, TOMOTE€HHbBIE
U rereporeHnbie. daszpl

Paznen 4 Daexkrpo-
XHMHYecKHe Npolec-
CBI.

Teopust snexTposuTHye-
ckoil muccomuanuu. CrerneHb

BJIEKTPOJIUTAYECKON  JTUCCO-
nuanuu. CunbHble W crnabbie
DJIEKTPOJITUTEI

Paspnen S. PacTBopsl.

Xumus pacTBOpoB. Bax-
Helmue noHsatud. Ilonarue o
pactBopax.  KoHueHTpanus.
CriocoObl  BBIpa)K€HUSI KOH-
LEHTPALlUK PAaCTBOPOB

Cocrasutens: BanoB ®enop MBanosuy, npodeccop kadeapst EJ]
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