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1. HEJIM OCBOEHUA YYEFHOM JUCITATLTAHBI

Henssmu ocBoeHMs AucUMILIMHBEL «Du3nueckas M KOJUIOMAHAs XHMHUS»  SBJISIOTCA: IOJTYYCHHE
CTYICHTAMH  TEOPETUYECKUX 3HAHUM 1O (PU3MUECKOW M KOJUIOMIHOW XUMHH,J aTh YETKOE
npejcTaBieHne O (yHIAMEHTAIbHBIX, TEOPETHYECKUX M  OKCIIEPHUMEHTAIbHBIX OCHOBAaX
¢u3nyeckoil M KOJUIOMJHOM XUMHM, II0Ka3aTh IPUMEHEHHE 3THUX OCHOB B IPAKTUYECKOM
JesTeIbHOCTH YeloBeKa; (OpMUPOBAaHUE y CTYAEHTOB 3HAHUH O TEPMOAMHAMUKE U O JUCIIEPCHBIX
cucTeMax, MOBEPXHOCTHBIX SIBJICHUSAX HA TIpaHUIax paszzaena (a3, QpyHZaMEeHTaTbHBIX OCHOBaX
(bu3M4ecKoil 1 KOJUTOMTHON XUMHUU; PACKPBITHE CYTH U BO3MOXKHOCTH MCIIOJIB30BaHUS TOCTH)KEHUH
(bu3n4ecKoil 1 KOJUIOUAHOM XUMHHM , KaK HAyKH B HAHO TEXHOJIOTHSIX U B PEIIEHUH 3KOJOTMYECKHX

npoOJeM.

2. MECTO YYEBHOM JUCHUILIMHBI B CTPYKTYPE OIIOII

2.1. Yueb6nas nmucuurmiuna b1.B.JIB.04.01 «®u3nueckas v KOJJIOMIHASE XUMHUS» OTHOCUTCS K
6a3oBoii yactu broka 1. B 4acTu AUCUUIUINH 110 BBIOOPY.

2.2. llepedenb MUCHUMIUIAH, TPAKTUK JIJII KOTOPHIX HEOOXOAMMBI 3HAHUSI, YMEHHS M HABBIKH,
(dbopMupyeMble TaHHOW JUCIUILTHHOMN:

Tabmmua 2.1.

Ces3p JUCHUILIMHBI «®Pusnyeckasa M KOJJIOMIHAS XHMHA» C npeamecTBy OmumMu
AUCHUIIVIMHAMHU U CPOKH UX U3YUCHUHA

Kon JucuuImHel, NpeaecTBYOMNE TUCIUILINHE Cemectp
JICLIUTUTUHBI «Pusnyeckas U KOJUIOMIHAST XUMUS»
b1.0.08 Xumust
b1.0.07 ®dusznka
b1.B.16 BBICOKOMONIEKYIISIpHBIE COEIMHEHUS 8
b1. B.JIB.06.01 TeopeTnueckre OCHOBBI HEOPTaHUYECKOW XUMUHU 8

CBs3b  gucnMIIMHbL  «@PHU3HYECKasT W KOJIOUAHAA XHUMHA» CO CMEKHBIMH
AUCHUTIMHAMU

Tabnuya 2.2.

Kon JAucuMIvIMHbI, CMeKHbIE ¢ AUCHMIIIMHOM Cemectp

JAVCHUILIUHBI «Pu3znyeckass U KOJUIOHIHASI XUMHS»
b1.0.21 Xumus HepTH U raza 1
b1.B.J1B.04.01 BMC 3




3. KOMIIETEHIIMX OBYYAIOLIEI'OCsA, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHMA JUCIIUAITJIMHDBI

[Ipouiecc w3y4yeHWs] TUCIUIUIMHBI HAmNpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CIETYIONIUX

komnereHiui B cootBercTBUU ¢ ®I'OC BO u OIIOII BO 1o janHOMY HanpaBi€HUIO TOATOTOBKHU:

a) yuuBepcajbhbie (YK) — YK-1

0) [Ipodeccuonanbubie komnereHun BbinyckuukoB (IIK) - TK-1,

IIK-5, IIK-6, ITK-7;

Taoauma 3.1

Ilepeuenn

IJIAHUPYEMBIX

pe3yJbTaToB

o0y4eHHUs

1o JUCHUITIINHE,

IUTAHUPYEMBIMH pe3yJibTaTaMi OCBOEHHUS 00pa30BaTeNIbHOM MPOrpaMmbl

COOTHECCCHHBIX C

OoOyuarommiics, ocsouBmMii | B pesyabrare = m3ydyeHuss = y4eOHOM  JAMCHMIIMHBI
NpPOrpaMMy JMCUMILIMHBI, [J0JKEeH | 00y4aromuecs 10JKHbI:
00J121aTh:
Homep/ Conepxanue
HHJIEKC KOMIIeTeHIIUH 3HaTh yMeTh BJIAJeTh
KOMIICTCHIIUH
YK-1 Cnoco0en
OCYLIECTBJIATH
MOUCK,
KPUTHYECKUI
aHaJIn3
uHpopManmnu,
NPUMEHSATH
CHCTEeMHBbIH MOAX0
st peuieHust
MOCTABJICHHBIX
3aaa4
YK-1.2 AHanusupyer 3anady,| OCHOBBI BbIIENATE  0a30Bble| METOJAMM aHAIM3a U
BbIIETSISL ee 0a30BbIE€ | KPUTHUUECKOTO COCTaBJISIOLIHNE CHUHTE3a B pEIIeHUU
COCTaBJISIOLINE; aHaiM3a U |[IOCTABJICHHBIX 33Ja4; | 3a7a4;
CUHTE3a
uH(pOpMaIInu;
YK-1.2. Omnpenenser, OcHoBHbIE Kputnuecku CHOCOOHOCTBIO
UHTEPIPETUPYET U | XapaKTEpUCTHKU | paboTaTh C | ompenensTh,
paHXupyer uHpopMauuu U | uHpOpMaLMeEH; MUHTEPIPETUPOBATH U
uH(popMaIuio, TpeOoBaHuS, paHXUpPOBaTh
Tpebyemyto Ul | IPEAbsBISEMBIE K UH(OPMALINIO;
pelIeHus HEW;
IIOCTaBJICHHOMN
3aJlauy;
YK-1.3. OcymecTBiser HcTounuku Hcnonp3oBate CrniocoOHOCTBIO
nouck uHpopmanuu | nHGopmanuu, pa3IUYHbIE  THIBI | TOMCKA
TUISL pemieHust | TpeOyeMoil 7S | TOMCKOBBIX uHpOpMaINH;
ITOCTaBJIECHHOMN peleHns 3aIIPOCOB;




3a1a4n IO | MOCTaBJICHHOU
pa3NUYHBIM  TUIAM | 3a]1a4H;
3a1pocoB;

YK-1.4. [Ipn obpabotke | OCHOBHBIE dopmupoBaTh CrniocoOHOCTEIO

uHdopManuu pa3iauuus MexAay | cCoOCTBEHHOE dbopmMupoBath u
ornnyaer (akTel OT | (hakTamu, MHEHHE O (haKrax, | apryMEeHTHPOBATh
MHEHUH, MHEHUSIMH, MHEHUSIX, CBOM  BBIBOJBI U
MHTEpIpEeTaInH, UHTEPHpPETAlUsAM | UHTEPIPUTAIMAX U | CYXKICHUS
OLICHOK, (OpPMUPYET | U U OLIEHKAMU; OLIEHKaxX
COOCTBEHHBIE uH(pOpMaIHH;
MHEHUS U CYXKJICHUS,
apryMEHTHPYET CBOU
BBIBOJIBI M TOYKY
3peHHS;

YK-1.5. PaccmarpuBaer u | Bo3mokHbIe OOGOCHOBBIBATH CrocoOHOCTBIO

npeziaraeT BapUaHTHI BapHaHThl PEUICHUN | IpeaJiaraTh
BO3MOYKHBIE peleHus MOCTaBJIEHHBIX BapHaHThl pEIleHUs
BapUaHTHI TUTIOBBIX 3a7a4; 3ajad; MIOCTaBJICHHON
pelieHus 3aJla4i U OLIEHHBATh
IIOCTaBJICHHON UX JOCTOMHCTBA H

3aJa41, OLCHUBAas
X JOCTOMHCTBA U
HECAOOCTAaTKH.

HECOOCTATKH,

KomneTreHuu/koHTponupyemsbie

STallbl

Iloka3arenn

HanmeHoBaHME OLIEHOYHOTO
cpezcTBa

HavanbHbiii 3Tan ¢opMupoBaHus
JUCLUIUIMHBI U XapaKTepU3yeTCsl OCBOEHUEM yueOHOIo Marepuana

KOMHeTeHIII/Ii;I OCYHICCTBIISICTCA B

IEepUOJ] OCBOCHMS Yy4eOHOI

Ba3zoBblii 3Tan popmupoBanus koMnereHuuii (popMupyercs Mo OKOHYaHUU U3ydeHUs AUCLUUIUINHBI )

3akI04YuTeNbHBIH 3Tan (OpPMUPOBAHMSA KOMNETEHUMIl Hanpasien Ha 3aKpenjieHue OnpeoeieHHbIX

KoMnemenyuil 8 nepuoo npoxodicoenus npakmux, HUP, ['HA

2. HpO(l)eCCI/IOHaJ'lLHI)Ie KOMIICETCHIUHU BBINYCKHUKOB H HHIAUKATOPbI UX JOCTUKCHUSA

3agaua

npodgec-
CHOHAJILHOM
JAeSITeJIbHOCTH

O0BeKT
npogeccuona-
JbHOH
AeATeJIbHOCTH
NJINn

00J1aCTH 3HAHHUSA

Kona,
HaNMEHOBaHHUe
npogeccrnona
JbHOHU
KOMIIeTeHIMH

Kon,
HAHUMEHOBAaHME
HMHANKATOPA
AOCTHKEHHSA
npogeccuo-
HAJIbHOU
KOMIIETCHIIU A

OcHoBaHue A5
Braoyenns IIK
B 00pa3oBa-
TeJIbHYI0
nporpamMmmy

Tun 3axa4 npogeccHOHAIbHOMN 1eATeTbHOCTH: TEXHOJIOTHYECKU I




OCYIIECTBIISTh JoObrya, IK- 1 [TK-1.1TTpumenser | [1C19.003,
TEXHOJIOTHYECKH | mepepadoTka, CriocoGHOCTB 3HaHUS  OCHOBHBIX | 19.026,
e MIPOIIECCHI | TPAHCIIOPTUPOBKA | OCYIIECTBIISATH u | nmpousBoacTBeHHBIX | 19.053
He(TerazoBoro HeTH U Taza KOPPEKTHPOBAThH MIPOIIECCOB, 19.055
IPOM3BOJICTBA TEXHOJIOTHYECKUE NPECTaBIISIFOIINX Amnanu3 ombITa
MIPOIIECCHI €IMHYI0  IICTIOYKY
HedTeraszoBoro He(dTera3oBbIX
IIPOU3BOACTBA B | TEXHOJIOTUH
COOTBETCTBUU c|IIK-12
BbIOpaHHOM cdepoil | YMeer B codyeraHuu
npoeCCHOHATILHON | ¢ CEPBUCHBIMU
NS TeIbHOCTH KOMITAHUSIMHU "
CHCIHATHCTAMH
TEXHUYECKUX CIIYKO
KOPPEKTHPOBATh
TEXHOJIOTUYECKUE
IPOIIECChI C YYETOM
pearbHON CUTYalluH
IK- 1.3
Biageer HaBbIKamu
PYKOBOJICTBA
IPOM3BOJICTBEHHBIM
W TpoleccamMu ¢
IPUMEHEHHUEM
COBPEMEHHOTO
00opyIoBaHuUsA u
MaTepHralioB
Odopmnenue JoObrua, [IK-5 ITK-5.1. I TIpumensier | [1C19.003,
TEXHOJIOTHYEeC- nepepaboTka, CnocoGHOCTh 3Hanug mousaTus u | 19.026,
KO, TPaHCHOPTHPOBKA | 0OPMIIATH BUI0B nipombiciioBoi | 19.053
TEXHUYECKOH, He(TH U Taza TE€XHOJOTMYECKYIO, | JOKyMEHTalluu u | 19.055
TIPOMBICIIOBOM TEXHUYECKYIO, MpeabsBIsIEMbIE K
JOKYMEHTalluU MIPOMBICIIOBYIO HUM  TpeOOBaHUS;
nokymenrtaiuio 1o | [IK-5.1.2  Bugsl u
o0CTyXMBaHUIO U | TpeOOBaHUS K
JKCIUTyaTaluu MIPOMBICTIOBOU
00BEKTOB OTYETHOCTH,
He(TerazoBoi OCHOBHBIE OTYETHbIE
oTpaciu B | IOKYMEHTBI, CPOKH
COOTBETCTBUU C | mpemocTaBIeHHS,
BBIOpaHHOM cdepoil | anropuTMbl
npodeccuoHanbHOi | popmMHUpoBaHUS
JeSITebHOCTH OTYETOB




IIK-5.2.1
¢dbopmupoBaTh
3a9BKU
MIPOMBICIIOBBIC
HCCIIeA0BaHu,
noTpeOHOCTh B
MaTepHraiax
IIK-5. 2.2
IIPOMBICIIOBYIO
JOKYMEHTAITUIO 51
OTYETHOCTH

I1K-5.
2.3Ilonw30BaThCA
MIPOMBICIIOBBIMU
OazaMu JaHHBIX,
re0JIOTHYECKUMU
OTYETaMU

VYmeer

Ha

Bectu

[IK-5.3Bnageer
HaBBIKAMU  BEJCHUS
IIPOMBICIIOBOM
JOKYMEHTalUU u
OTYCTHOCTHU

IIponeccHsbIit
MO/IXO0/1 B
MPaKTUYECKOU
JesTeTbHOCTH,
COUYEeTaTh TEOPUIO
U TIPAKTUKY

JloOpIua,
nepepadoTKa,
TPAHCTIOPTUPOBKA
He(TH U rasa

I1K-6

Crnioco6HOCTB
MIPUMEHSITh
MIPOLIECCHBIA MOIXO[
B MPaKTUYECKOMN
NeSITENIbHOCTH,
coueTaTb TEOPUI0 U
MPAKTHKY B
COOTBETCTBUU c
BBIOpaHHOU cepoit
npodeccnoHanbHOM
JeSITeIbHOCTH

[1K-6.1.11Ipumensier
3HaHUSI  OCHOBHBIX
IIPOU3BOJCTBEHHBIE
IIPOLIECCOB,
MPEICTABIISIOIINX
EANHYIO LETIOYKY
He(dTera3oBbIX
TEXHOJIOTHI;
I1K-6.1.2

OyHKIUN
MIPOU3BOJACTBEHHBIX
MOJIpa3IeJICHUI
OpraHu3alu u
MIPOU3BOJICTBEHHBIX
CBA3EH MEXIYy HUMU,
TIpaBUI
TEXHUYECKON
JKCIUTyaTalluu
TEXHOJIOTHYECKHUX
00BEKTOB
He]TerazoBoro
KOMILJIEKCa u
METO/IOB
YIIPaBJICHHS
pexuMaMu
paboThI

ux

I1C19.003,
19.026,
19.053
19.055




COUYCTaHUH
CCPBUCHBIMU

crienuajmucraMu

KOPPEKTUPOBATH
TEXHOJIOTHYECKHUE

peanbHON CUTYalluH

IIK-6.2 VYmMmeer B

KOMIIaHUAMH u

TEXHUYECKUX CITYXKO

IIpOoLECChl C Yy4€TOM

I1K-6.3Bnaneer

HaBBIKAMU
PYKOBOJCTBA
MIPOU3BOICTBEHHBIM
M [poleccaMd B
HedrerazoBoi
oTpaciu
IPUMEHEHHUEM
COBPEMEHHOTO
00opyIoBaHuUsA u
MaTepuaioB
Tun 3axa4 npogeccuoHAIBLHOI 1eATeIbHOCTH:
Opranuzanus Jo0plua, [K-7 I1K-7.13natp I1C19.003,
paboTel  MalbIX | mepepadboTKa, CrnocoGHOCTh pacnpeneneHue 19.026,
KOJJICKTHBOB ¥ | TPAHCIIOPTHPOBKA | OPTaHU30BATh o0s13aHHOCTEH 19.053
rpynn He(TH U raza; paboty MaJbIX | MeXIy mnepconangoM | 19.055
UCTIOJTHUTENICH B KOJJICKTHBOB ¥ | POW3BOJACTBEHHBIX
npoiiecce rpymni U CEPBUCHBIX
pereHus WCTIOJHUTENCH B | MOAPSAYUKOB  TIPH
KOHKPETHBIX nporecce BBINOJIHEHUH
npodecCuoHaIBH pereHwst TEXHOJIOTUIECKUX
BIX 3a/1a4 KOHKPETHBIX IPOIIECCOB
npodeccuoHanbH | He()TEra3oBoro
BIX  3ajau B | IPOU3BOJICTBA
coorBercTBUM ¢ | [IK-7.2
BbIOpaHHOM Ymeer
chepoit obecrnieunBaTh
po(eCCUOHATIBHO | BBIIOJIHEHUE
i IeATEIIbHOCTH IOIPSITHBIMHU
OpraHu3alUsIMH
MPOEKTHBIX
pelIeHui o
TEXHOJIOTUIECKUM
nporeccam
He(Tera3oBoro




MIPOU3BOJICTBA;
[TK-7.3Bnaneer
uHpopmaruen 0
nepevHe pabor,
3aKperuieHHbIX  ,3a
KOHKPETHBIMHU
NOJPSTHBIMU, B T.4.
CCPBUCHBIMH,
OpraHu3alusIMH, O
OypoBOM,
HeTEera3omnpoMbICIIO
BOM u
BCIIOMOTATEIILHOM
00opyaoBaHUU

4. COAEPKAHME JIUCLMUIIAHBI,

CTPYKTYPUPOBAHHOE II0 TEMAM

(PABJAEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HHUX KOJMYECTBA

AKAJEMHUYECKUX NWJIN ACTPOHOMHNYEKHUX YACOB U BU1OB YYEBHbBIX

SAHATHU aucuunanael (Moxy.Is)
«Pu3nyeckas M KOJIJIOWIHAT XUMHUI»

4.1. CTpyKTypa JTUCHUNIMHBI (MOIYJIA)

OO01mast TpyA0€MKOCTh JTUCIUTIIMHBI COCTABIISACT 33aUeTHBIX enuHuIbr, 108uac.

Tabauua 4.1.
dopma 3a4eTHBIX YueOHbIX YacoB Yacel KOH-
zgsrs;y- CAMHIT Bcero | Ayautopnas pabota ;222;2?
R aTTecTa- Jlexu. | JIa6. | IIpakt. | CaMmocTosITeNbHAsS 06yuaro-
2 | yum CeMuH. | pabota merocs ¢
§ npernoja-
3 BareneM
3 3a4er 3 108 34 8 24 42 16

4.2. Copep:xaHnue pa3/ieoB TUCHUILIHHBI
Tabmuma 4.2.
Copep:xanue JEKIIMOHHOTO Kypca

No /1t

HaunmenoBanue
IYCIUILIINHEL.

paszena

eOHOI
yq 3aHATUSA

yacax)

AynuropHble

(B

CamMocTO
IITEeIIbHA
a nahoTa

@opMBI TEKYILIEro KOHTPOJIS
yCIIEBaEMOCTH




Tema 3agaTuit

Jlexyn

JTaGopaTopHbie

[IpakTueckue,
CEMUHAPCKHUE

(no nedensam cemecmpa)

CEMECTP Ne3

Temal.

ArperarHoe COCTOSIHHE
BEIIIECTBA. ITousTue 0
TEPMOSIACPHBIX PEAKLUAX U
IUIa3MOXHMUH.

[ep}

Pedepar

Tema 2.

["a30o00paznoe cocrosinue. IlonsiTue
00 wHJealbHBIX M pealbHbIX Trazax.
YpaBHEHHE COCTOSIHUS UIEAJIBbHOIO
ra3a. ['a3oBas nmocrosinHas. PeanbHbie
rassl. YpaBHeHnue Ban-nep Baanbca.

KomnokBuym
Otyer 1o
pabore

nabopaTopHOi

Tema 3.

Kunkoe cocrostHue. XapakTepuCTHKA
)KuKoro cocrosinus. [loBepxHocTHOE
HaTSHDKEHHE  SKMIKOCcTel. Bs3KocTb
KXuAgkocTed. H3mepeHue BS3KOCTH.
Hcnapenue u KUIIEHUE )KUIKOCTEH.

KommokBuym  IluceMmeHHas
pabora

Tema 4

TBepnoe cocrostHue. IlnaBnenune wu
oTBepaeBaHue BemecTB. (OCHOBHBIE
TUTIBI KPUCTAJINIMYCCKUX PCIICTOK.

KomtokBuym  IluceMmeHHas
pabora

Tema S.

DHepreTvka W HaNpaBJIEHHOCTb
XUMHUYECKHX TpoueccoB. OCHOBHbIE
HOHSATHUSA TEPMOAMHAMHKH.
BHyYTpeHHSIT DHEprus, SHTAIbIHA H
TEIIOBOMN b dexT peaxkuuu.
BHyTpeHHSIST SHEprus, SHTAIBIUAS U
TEIIOBOI ¢ ekt peaxiuu.
CranmapTHBIE YCIIOBHS M CTaHIApPTHOE
cocrosiHue . CtaHaapTHasl SHTaJIbIIMS
o0Opa3oBaHusl.

Komnoxsrnym
[TucemenHas pabota

Tema 6.

Tepmoxumus. 3akoH I'ecca. Bropoe
HA4aJo TEPMOJUHAMUKH.
OHTpOMUS. N3ob6apHo-
MN30TEPMUYECKUI MOTEHLIUA.
Hanpasnenue XUMHYECKHUX
peaKkuuu.

Komnoxksuym
[Tucemennas padora




Tema 7
PactBopsl. PacTBOpMMOCTH Ta30B B
7 KUAKOCTAX. PacTBOpUMOCTh ra3oB B 2 2 4 KomnokBuym
KUJKOCTSAX. Bzaumnas [Mucpmennas pabota
pPacTBOPUMOCTh B KHUJKOCTSX.
Pa30aBiieHHBIE PaCTBOPBI.
Tema  8.IIpeamer  KouIOMAHON
8 XUMUU. KonnuectBeHHnsle 2 2 2 pedepar
xapaktepucTuku.  IloBepxHOCTHBIE
ABJICHUSL.
9 Tema 9. 9 9 9 Komnoksuym.
JInooOHbBIE 301H. TecToBbIN KOHTPOJIb
Tema 10.Ontuueckue u Komnoksuym.
10 MOJIEKYJIIPHO-KHHETUUECKHE 2 2 2
CBOICTBA KOJUIOUAHBIX PACTBOPOB. TecToBbIi KOHTPOJIb
n | tem 3 e a1 omomnys
: TecToBbI KOHTPOJIIb
Tema 12. JlnoduiabHble CHUCTEMBI. Komioxksuym
12 MuxkporeTeporeHHble CUCTEMBI. 5 5 3
TecToBbI KOHTPOIIb
Hroro: 34 (32 |- |42

Hroro aynuropHbix yacoB: 66

CamocTrosiTesibHAas pa6oTa cTyaeHTa: 42

Kourtpoas: 2

Bcero yacoB Ha ocBoeHue yueOHOro marepuasna: 110

4.3 JIABOPATOPHLIE PAGOTHLI
Tadauna 4.3

Ne n/m | Tema

3ananue: BrimonmHUTs NabopaTopHyr0 paboOTy, YKa3aHHYIO TIperojiaBaTtesieM, C COOI0JeHUuEM
TEXHUKU IJTa0OpaTOpHBIX paboOT M HOPM TEXHUKH O€30MacHOCTH, OOOCHOBATH 3aKOHOMEPHOCTH
MIPOTEKAOIINX MPOIECCOB, MPOBECTH HEOOXOAMMBIE PACUETHI, IIOCTPOUTH TpaUIECKUe 3aBUCHMOCTH,
B OTYETE OTPa3uTh OTBETHl Ha BOIMPOCH, TEXHUKY Oe30MacHOCTH MpH padboTe B JabopaTopuw,
MPOMBIINIJICHHOC 3HAYCHNE UCIIOJIBb3YEMBIX METOJ0B U MCTOAUK.

JlaGopaTopHble padoThl N0 PU3HYECKOH XUMHUHU

1. Bydepnsbie pacTBOpHI

2. Onpenenenue TeroBoro 3pdexra peaxuu

3. Onpenenenne MOJIIPHOW Macchl IO METOLY pacTa
4. Tepmuueckuii aHanu3 HaQTaIHH - PeHOT

Tembl IPaKTHYECKUX 3aHATHHA:
1.neanbHble U peaabHbIE Ta3bl
2. TepmoauHamuka

3. Kunetnka XuMHUYECKHUX peakuui




JlaGopaTropHblie padoThI 0 KOJUIOUAHON XUMHMHU

1.0Omnpenenenue nopora KoaryJssiuu 3055 ¢ ToMoIbio DoTo3IeKTpOKoIOpUMETpa
2. VccnenoBanue KOaryJaupyromiero AeMCTBUs HOHOB B 3aBUCUMOCTH OT UX 3apsija

3. Kommonguag 3ammra

4.0HpeI[eJIeHI/IC 3HaKa 3apdaJa KOJJIOUJHBIX YaCTHUIl MECTOJOM KAallWJUIAPHOI0  aHajJIn3a

TeMbl NpakTUYECKUX 3aHATHIA:
1.Pemienue 3ama4 1o KO/UIOUIHON XUMUHA
2. TecThl IO KOJUIOUIHON XUMUHU

4.4 TMNPAKTHYECKUE 3AJJAHUA
Tadoauna 4.4

Ilepeuenn 3a1annii /BONPoOCOB

duznyeckasa u KOJUIONJIHadA XUMHUHA

Tema:Nel « UpeanbHble U peajibHbIe ra3bh»

BomnpoceiassicamonpoBepku

1.YTtoHa3bIBaeTCANACATBHBIM Fa30M

2.YroHa3bIBaeTcspeanbHbIM ra3oM. Y paBHeHue Ban-nep- Baannbca.
3.Kakum 3akoHaM MOAYUHSIIOTCS UJI€ATbHBIC Ta3bl

4.YpaBHEHHUE COCTOSHUS UJICATBLHOTO Ta3a. ['a30Bast MOCTOsSIHHAS.
5.I'azoBbIie cMecH. 3akoH JlanbToHA.

Tema:2 «7Kuakoe cocrosinme»

BonpocesiiisicamonpoBepku
1. XapakTepucTHKa KUAKOTO COCTOSHUS.
2. UYro Takoe MOBEPXHOCTHOE HATSKEHUE KUIKOCTEH.
3. HcnapeHnue u KUNeHUE XUAKOCTEH.

Tema:Ne3«JIuogooHbIE 3011»

BonpocbiasisicaMmonpoBepKu

1.Kakue metozp! nomydenus J1MoQpoOHbBIX 30JIEH.
2.Kakue MeTopl OYMCTKH KOJJIOUIHBIX PACTBOPOB.
3.Yto Takoe oOpaTHBINA ocMoC.

Tema Ned4 «nekTpudecKne CBOMCTBA KOJJIOUAHBIX PACTBOPOB.»
BonpocbisisicaMmonpoBepKu
1. Kakue 31eKTpOKHHETHYECKHE SBICHUS B THAPOPOOHBIX 30JI5X.
2.CTpoeHne TBOMHOTO AIEKTPUIECKOTO CIIOSI.
3. @akTOpHl ,0T KOTOPBIX 3aBUCUT A3€Ta- IOTEHIMAI.

Bonpocesiiisizauera
1. ArperatHoe cocTtosiHMe BemecTBa. I[loHsATHE O TepMOsAIAEPHBIX
I"azoo06pasnoe cocrosiue. [lonsTre 06 naeaNbHBIX U peaIbHBIX ra3ax
VYpaBHEHHE COCTOSHUE UI€ATBHOTO ra3a. ['a3oBas nocTosiHHasl.

pCaknusax H IUIA3MOXUMMU.

2.OCHOBHBIE 3aKOHBI HJI€AJIbHBIX TA30B U MOJICKYJIIPHO-KUHETUYECKAsT ~ TEOpus
3.Peanbubie Ta3bl. YpaBHeHue Ban-aep-Baanbca. ["azoBeie cmecu. 3akoH JlanbToH




4. XKunkoe coctosiHUuE. XapaKTEPUCTUKA KUIKOTO COCTOSTHUS

5.PactBOpBI.PacTBOPUMOCTSH ra30B B :KUAKOCTIX. B3auMHas pacCTBOPUMOCTb JKHUIKOCTEH

PacTBopuMOCTB TBEpABIX BELIECTB B KUIKOCTAX

6.luddy3us u ocMmoc B pactBopax. [ToHMKeHNE JaBlIeHUST HACBIIIICHHOTO TIapa PaCTBOPHUTEIIS.

7. Temnepatrypa 3aMep3aHus U TeMIiepaTypa KUIeHus pa30aBiIeHHbIX PacTBOPOB

8. IloBepXHOCTHOE HATsDKEHHE >KMIKOCTeH. M3MmepeHue IOBEPXHOCTHOIO HATsDKEHUSA. BsA3KOCTb
xuakocred. zmepenue Bs3koctu. Mcnapenue n KUNEHUE )KUIKOCTEN

9.TBepnoe cocrosinue. [1naBieHne u OTBEpIEBAHNE BELIECTB

10.OcHOBHBIE TUIBI KPUCTATUTMYECKUX PEIIETOK

11.OHepreTuka u HanpPaBIECHHOCTh XUMUYECKUX ITPOLIECCOB

12.BHyTpeHHsT DSHEprusi, HSHTAIbNHUSA W TeroBod dpdekr peaknuu. CTaHTapTHBIC YCIOBHS |
CTaHJIapTHOE COCTOSIHUE.

13.Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca

14.Bropoe Hauano TepMOAMHAMUKHA. DHTPOIIHUS

15.N306apHO-n30TepMHUYECKII TOTeHIIMA. HampaBieHne XUMHUYECKON peaKiuu

16. Copepxanue W 3amauu Kypca. Poib KOJUIOMAHBIX CHCTEM U SIBICHHH B HPUPOAE U TEXHHUKE.
Crneuunduyeckue 0OCOOGHHOCTH JUCIEPCHBIX CHUCTEM — TeTEPOreHHOCTh, OOJbIIasyAenbHas
MMOBEPXHOCTb, BHICOKAsSL TUCIIEPCHOCTbD.

17.Mepa nucnepcHOCTH. BiinsiHue IUCepCHOCTH HA CBOKMCTBA JUCIIEPCHBIX CUCTEM.

18.Knmaccudukamnust AUCHEPCHBIX CHCTEM IO MHTEHCHBHOCTH MEX(a3HBIX, MEKMOJICKYISPHBIX
B3aUMOJICHCTBUM, IUCIIEPCHOCTH U arperaTHOMY COCTOSIHUIO (a3.

19.TennoBoe ABMXEHHE MOJIEKYN U OpoyHOBCcKoe nBuxkeHue. Cpeanuii caBur. OnyKTyanus IOTHOCTH
KOJUIOUIHBIX CUCTEM.

20.duddy3us. BeiBom ypaBHeHus OuHmTeiiHa 111 Koddduumenta muddysun. Csizb MEKIY
CpeIHUM CIIBUTOM U KodddunmeHToM quddy3un.

21.0cMoTHYECKOE 1aBIICHHE B KOJUIOMIHBIX CHCTEMAX, UX POJIb B OMOJIOTMYECKUX MpPOIIeccax.

22.Metoapl  ompeneneHUs JUCHEPCHOCTH  KOJUJIOMJIHBIX YacTUL U MOJEKYJISpHBIX  Macc
MaKpOMOJIeKYJ. YIbTpaleHTpudyrupoBaHue.

23.PaccessHue M Tmossipu3alis CcBeTa B KOJUIOMJHBIX cucteMax. Oddext Tunnans. Ssnenue
omnanecteHnu.3akoH Pasnes u ycioBus ero npuMenenus. Maaukarpuca paccesiHus.

24 IlornomeHue cBeta B JUCHEpPCHbIX cucTreMax. [Ipumenenune 3akona JlamGepra-bapa k MyTHBIM
cpenaM. Koaddunuent nornomenus, SKCTUHKIMUA. Ontrudeckas MIOTHOCTb. OKpacka KOJJIOUIOB.
Crenunguka oNnTHYECKUX CBOWCTB 30J1€H METalIOB.

25.27eKTPOKMHETHYECKUE SIBIICHUS: JIEKTPO(dOpe3, EKTPOOCMOC, MOTEHIUAIBI CEIUMEHTAIIMN 1
MPOTEKaHUS.

26.J1BoitHOM 3neKTpuYecKuid Clloi Ha rpaHule pasaena ¢a3. PasButue npenctaBieHU 0 CTpOeHUH
JBOWHOIO DJIEKTPUYECKOIO CIIOS.

27.Teopun I'enpmromena, Yenmena, IlltepHa. ONEeKTpOKMHETHYECKHMH NOTEHIUMaN. BiusHue
UHIUPGEpeHTHBIX UM HEeMHAU(PPEpEeHTHBIX  INEKTPOJUTOB  HAa  DJIEKTPOKHMHETUYECKUH U
NEKTPOXUMHUYECKUH noTeHMaibl. [lepe3apsiika MOBEpXHOCTH.

28.CTtpoenne MUIe1 B TUAPOPOOHBIX KOJIJIOUIHBIX CUCTEMAX.

29.ArperatuBHas M CeAMMEHTALIMOHHAsl yCTOMYMBOCTh KOJUIOMAHBIX cucTeM. Ponb crabunuzaropa B




nponecce NOJIyuYCHUs KOJUIOUMAHLIX CUCTCM. HonyquHe KOJJIOMAHBIX CUCTEM MCTOAaMU (1)PI3PI‘I€CKOI71 n

XUMHAYECKONU KOHAECHCALIUH.

30.3aBUCUMOCTb CKOPOCTH KOAryJsiUU OT KOHLEHTpaluuu d3JeKkTpoiuTa. Kunetnka ObICTpoil u
MemieHHoM koarymsauuu 1o CmonyxoBckomy. [IpaBuia koarynsuuy 3J€KTPOIUTAMU. 30HBI
YCTOWYMBOCTU TPH Mepe3apsake KOJJIOUIHBIX YacTULl. AHTOTOHHU3M M CHHEPIH3M 3JIEKTPOJIUTOB.
B3aumnas koarymnsius 301eid. 3anmTa KOJUTOUHBIX YACTHI] U CEHCUOMITU3aIusI.




4.5 TecToBbI€e 3a4aHu M0 «DPU3HYECKONH XMMUI

[To Teme «ArperatHbie COCTOSIHUS BelecTBay «l a3bi».

1.HaumensbI1€# TIIOTHOCTBIO 00J1a/1al0T BEIIECTBA B COCTOSIHUM:
- ra3000pa3HOM;

-KUJIKOM;

-TBEPAOM.

2. JlaByieHre HE OKA3bIBACT BIUSHUS HA BEIIECTBA B COCTOSIHHUH:
- ra3000pa3HOM;

-KUJIKOM;

-TBEPAOM.

3. HauOosbiiiee MEKXMOJIEKYIISIPHOE PACCTOSIHUE XapaKTEPHO JIJIi COCTOSIHUSL:
- ra3000pa3Horo;

-)KUJIKOTO;

-TBEpOTrO.

4. neansHEIN ra3 dT0:

-IIPUPOJIHBIN;

-IIPOU3BOJICTBEHHBIN;

-BOOOpakaeMbli.

5. OTKJIOHEHUs PeaTbHOTO ra3a OT UACATLHOTO OOJIbIIE:
-4yeM HIDKE TEMIIEpaTypa U BBIIIE 1aBIICHUE;

-4eM HIDKE TEMIIepaTypa U HIKE JaBJICHUC;

-4eM BBILIE TEMIIepaTypa U BbIIIE JaBICHUE;

-4eM BBIIIE TEMIIepaTypa U HUXKE JIaBJICHHE.

6. Jlns uaeanbHBIX Ta30B HE YUYUTHIBAIOTCS:

-TOJIBKO MEKMOJICKYJISIPHBIC CHJIBL;

-MEKMOJIEKYJISIPHBIE CUJIBI U 00BEM MOJIECKYI;

-CHJTBI B3aMO/ICHCTBYS YIUTHIBAIOTCS, @ 00bEM -HET;
-CUJIBI B3aIMO/JICHCTBUSI HE YUUTHIBAIOTCS, 2 00BEM -1a.
7. 3axkoH boins-MapuorTa BeIpaskaeTcs:

P1V1=P2Vy;

P1V2= P2V,

P1V1T1=P2VoTy;

P1V1/T1=PaV2o/Ty,

8. JluHuu, BBIpaXKAIOIIUE 3aBUCUMOCTh W3MEHEHHsS 00beMa OT JaBJICHUS IMPH MOCTOSHHOU
TEMIIepaType Ha3bIBAKOTCS:

-U30TEPMA;

-1U30X0pa;

-n300apa;

-anauabara.

9. Ipn HarpeBarnu Ha 1°C Py MOCTOSHHOM JaBIEHNH 00BEM YBETNUNBACTCS:

B 2-4 paza;

B 10 pa3;

Ha 1/273,15 4acth o6wema ripu 0°C;



HC YBCIIMYUBACTCA.

10. Ipu narpesanun Ha 1°C npu nocTosHHOM 00beMe [aBjieHHE YBEIHUMBAETCS:
B 2-4 paza;

B 10 pas;

Ha 1/273,15 yacTh naBieHus npu 0°C;

HE yBEJIMYUBACTCS.

11. YpaBuenue I'eii-JIroccaka numeer Bu;

Vi = Vo (1+at);

Vi = Vo (1- at);

Vo = Vi (a+1t);

Vo = Vi (1+at);

12. YpaBuenue llapns umeer Bu;

Po = Pt (1+at);

Pt = Po (1+at);

Pt = Po (1- at);

Pt=Po (o + t);

13. Benuuuna o B ypaBHeHuu I eit-JItoccaka Ha3zpIiBaeTcs:
CTETEHbIO AUCCOIHALINH;

KOA(PUITUEHTOM TEPMHUUYECKOTO PACIIHPEHUS;
TePMHUECKUM KOA(P(HULIMEHTOM YIIPYTOCTH;
TEMIIEpaTypHas OMPaBKa.

14. Benuuuna a B ypaBHenuu Lllap:s Ha3piBaeTcs:
CTCTICHBIO JINCCOIMAIINN;

KO3 HUIIMEHTOM TEPMUYECKOTO PACIIUPEHUS;
TEPMHYECKUM KOA(P(HUIIMEHTOM YIIPYTOCTH;
TeMIepaTypHas MOMpaBKa.

15. MaTtemaTuyeckoe BeipakeHue 3akoHa [ eit-JIroccaka (mpu abCoOTHOM TeMmeparype):
V = const;

P = const;

V #const;

PV = const;

16. Marematuueckoe BeipakeHue 3akoHa [llapias  (mpu abGcomroTHOI Temmnepartype):
V = const;

P = const;

V #const;

PV = const;

17. YpaBuenue Menneneesa -Kmaneipona:
PV =rT;

PV =RT;

PV = nRT,

PT =nRV.

18. Ecnu 3nauenue R =8,314, To COOTBETCTBEHHO €IUHUIICH U3MEPEHUs SIBISETCS:
Jx/xmons.Tpa.;
J1.aTM/KMOJIb;



MM.PT.CT/KMOJIb.

19. ®usnyeckuii CMbICT YHUBEPCATbHON ra30BOM MOCTOSSHHON R ONMUCHIBaeTCS COOTHOIICHUEM:
R=A;

R=T;

R=-A;

R=PV;

20.ITepeBoa K HOPMaJIbHBIM YCJIOBUSIM OCYIIECTBIISETCA:
PoVo/To = P1V1/T1

PoVoTo = P1V1iT:

PoVo/T1 =P1V1/To

PoVo/To = nRT

21.0cHOBHOE ypaBHEHUE KMHETUYECKON TEOPHUH T'a30B:
PV=1/3N, -m-U?

PV=2/3N, -m-U,

PV=Nm-U

PVT =1/3N,-m-U?

22. KuHeTnueckasi SHeprus MoJIeKyJbl rasa:
E=3/2RT; E=1/2RT; E=nRT; E=PVT.

23.3aBUCUMOCTb CKOPOCTH JIBHXKCHHS MOJIEKYJIbI OT UX MACCHI:
Ui fmz. U [m o Ui_mi. Ui _m
U, U1’ u, my' U, my’ oy, m

24.3aBHCUMOCTh CKOPOCTH ABUKCHHUA MOJICKYJIbI OT TEMIICPATYPHI:

(2R (PPN R U _T. U T
Jz TZ’ Jz Tl’ U_z TZ’ Jl Ty
25. CpenHsis CKOPOCTh ABUKEHUS MOJIEKYII:

v= 2, l}=\/E; U=RTm; U =2,
M M RT

26. B ypaBHenue Ban-nep-Baanbca BHOCATCS MONIPaBKU:
TOJIBKO Ha MEKMOJIEKYJISIPHBIE CHJIBI:

TOJIBKO Ha 00BEM;

Ha MEXMOJIEKYJISIpHbIE CUJIBI U 00BEM;

HE BHOCSITCS HUKAKHE.

27. Cuibl MEXMOJEKYJISIPHOTO MPUTSKEHUS. BO3PACcTalOT:
00paTHO MPONOPLHOHATILHO 00BEMY;

00paTHO MPOTMOPIIMOHATIFHO KBaJIpaTy 00beMa;

OpsSMO MPONOPIMOHAIBEHO 00bEMY;

00paTHO MPOIOPIIMOHATIEHO KBaJIpaTy 00bema.



28. YpaBHeHue Ban-nep-Baanbca umeer Bua:
(P-a/V?)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V?)(V-b)=RT;

29. Kputuueckas Temneparypa 3To Temmneparypa:

IIPU KOTOPOM a3 CKUMAeTcs MpH JII00OM JIaBJICHHH;

IIpU KOTOPOM TI'a3 C:)KUMACTCA ITPU HU3KOM JIaBJICHUHU,

IIpU KOTOPOM ra3 He COKMMAETCS HU MPU KaKOM JIaBJICHUH;
IIpU KOTOPOM TI'a3 C:)KUMACTCA ITPU BBICOKOM JIaBJICHHUU.

30. YpaBHenue Ban-nep-Baansca Xopo1io BbIIONHSETCS MIPU:
CpeHeM JaBIICHUY;
HU3KOM JaBJICHUU,
BBICOKOM JIaBJICHUHY;
HC BBIINIOJIHACTCA HU ITPU KAKOM JaBJICHHUU.
31. IlpuBeneHHOE AAaBICHUE OMPEIEIIACTCS:
P Pxp.

7T=P—Kp, =5 7T=T'P;7T=T'PKP.

32. IlpuBeneHHas TeMiieparypa onpeaesercs:
— Tip. T

o T=:p, T=T: Tp; T=T4 P

33. N neanbHOl ra30BOi CMECHIO Ha3bIBAETCA CMECh, KOTOpast:
UMEET KPUTUYECKYIO TEMIIEPATYpY;

UMEET KPUTUUYECKOE JTaBJICHHUE;

HOJUHHSACTCS 3aKOHAM UJIeaIbHbIX I'a30B;

HE MOJUYUHSETCS 3aKOHAM HJI€aJIbHBIX T'a30B.

34. 3akoH /lanbTOHA BbIpaXkaeTcsl ypaBHEHUEM:
P06m‘vo6m.:RT;

Po6u. Voo, =NRT;

P06u1.V06u1.: Zn RT1

Posu/Voom = RT;

35. 3akoHn JlansToHa (¢ yueToM 3akoHa boitns-Mapuorra):
Po6m/Voom = P1V1;

P06u1./V06u1‘: Pllvl,

Po6m/Voom = NP1V1;

Poom/ VMoo= NRT.

36. Onpenenuts TermnoBoi r3¢dext (Q) peakunu nomydeHus: anmazon: CHa(t) + O2(r) =
C(anmaz) + 2H20(3k), ecu U3BECTHBI TETIIOBBIE A (HEKTHI CIEAYIONUX PEeaKIIUi:

a) CHa(r) + O2(r) = CO2(t) + 2H20(x) + 890,3 x/Ix;

0) C(anmaz) + O2(r) = CO2(1) +393,5 x/Ix.

1) Q=- 496,8 x]Ix; 2)Q=-12338 x/Ix; 3) Q =+496,6 xIx; 4) Q=+ 1233,8
KJIK.

37. AH (omTansmus) kakoi peakuun pasHa AH%gs (3HTAmbmus oOpa3oBaHus) BElIECTBA
PbSO4(tB)?

1) PbO(1B) + SO3(r) = PbSO4, AHyz,

2) PbO(1B) + 1/202(1) + SO2(r) = PbSO4(1B),  AHY;

3) Pb(tB) + S(tB) +202(1) = PbSO4(TB), AHs;



4) Pb(tB) + SO3(r) + 1/202(r) = PbSO4(TB), AHa.

38.Cucrema, B KOTOPO MOBBIILIEHUE ABJICHUS U MOBBILIEHUE TEMIIEPATYPbI IPUBEAYT K
CMEIIECHUIO PABHOBECHS B ITPOTHBOIIOJIOKHBIX HAIIPABICHHSIX:

1) CO(r) + Cl2(r) <> COCl2(r) —Q;

2) 2ZnS(tB) + 302(r) «> 2Zn0O(tB) + 2S02(T) + Q;

3) I2(r) + 5CO2(r) <> 1205(tB) + 5CO(T) — Q;

4) N2(r) +3H20(r) <> 2NH3(r) + 3/202(t) — Q.

39. Kak u3MEeHHTCS SHEPTrUsl CUCTEMBI (SHTAJIBITNS PEAKIIHH )
2P(tB) + 302 (1) + H2(r) = 2HPO3(3k) + 1964,8 kI k.:

1) yBenuuutcs; 2) HE U3SMEHHUTCS; 3) IPaBUIBHOTO OTBETA J1aTh HE MOTY; 4) YMEHBIIUTCS.

40. XuMHYECKON peakuuu B pacTBope oTBedaeT ypaBHeHue A+B=C. Kak wusmenutcsa ee
CKOPOCTbh €CJIU:

a) KOHIEHTpAIMIO BellecTBa A yBEIMYUTH B JBa pa3a, OCTaBMB KOHIIEHTpPALMIO BeliecTBa B
IIPEXKHEM;

0) KOHIIEHTpaIMIO BellecTBa B yBenuuuTh B /Ba pas3a, OCTaBUB KOHIIEHTPAIMIO BellecTBa A
IIPEXKHEN;

B) KOHIICHTPAIMIO O0OUX BEIIECTB YBEJIUYUTH B JIBA Pa3a;

I) YBEIMYWUTh B JIBa pa3a JaBJICHUE HA PEArUpPYIOLIyI0 CMECh, MpeArosiaras, 4ro B 3TOM
MOCIIEHEM CIIy4ae pearupyrT Mexay co0oi B cMecH ra3000pa3Hble BemecTBa’?

41. B KaKyI0 CTOPOHY CMCHIACTCA XUMHUYCCKOC PAaBHOBCCHUC IIPH IMOBBIICHUN TEMIICPATYPhI B
CICAYIOMUX CUCTEMAX!

a) Cly(ry + Hz (1) ﬁ' (n +Q;
06) 2HBr(rH2 (5—5Bn (n - Q?
%

[Tosicaute otrBeT. M3MEHMTCS JIM COCTOSHHE pABHOBECHS B CHCTEME, 3allMCAaHHOM Kak
ypaBHEHHUE peakiuu (a), eciu cMech BemecTB cxkath? [Touemy?

42. Kakoe yTBep>KeHUE HE OTBEYAET MOJENHU UJIealIbHOTO ra3a?

Bapuants! oTBeTa:

A) YacTuiipl He UMEIOT COOCTBEHHOTO 00beMa

b) Mexny yactuiiamMu JeicTBYIOT MEKMOJIEKYJIIPHBIE CUIIBI B3aUMO/IEHCTBUS

B) Bce cTonKHOBEHUS 4acTHIl YIIPYTH U HE BEAYT K MOTepe KHHETUYECKON SHEPTHH

I') Temneparypa raza 3aBUCUT OT KHHETHYECKON SHEPrUM IMOCTYNATEIbHOTO IBUKEHHS €ro
Y4aCTHULL

43. Kakoe CBOWMCTBO HE MPUCYIIE razam?

Bapuants! oTBera:

A) CxumaeMocTh

b) Texyuecth

B) bBpoyHoBckoe nBUXKEHME

I') IToBepxHOCTHOE HATSKEHHE

44. Kakue yClOBHS IS Ta30B CYUTAKOTCA «HOPMAIIBHBIMIY?

BapuanTs! oTBeTa:



A) P=101,325 atm ,T=298 K

b) P=760 mm pr. cT. T=1000C

B) P=101,325 klIla T=273,15 K

') P=1,013 I1a T=00C

45. Yto noapaszymMeBaeTcs o1 IPUBEICHUEM ra3a K HOPMaJIbHBIM YCIOBHSIM?
Bapuants! oTBera:

A) Beruucnenne oobema, 3aHuIMaeMoro 1 MoJib rasa

b) Beruucnenue oobemMa, KOTOpbIN Obl 3aHMMAJT T'a3 NPy

B) temneparype 0oC u naBnenuu 1 atm.

I') Beruucnenue oo0beMa, KOTOPBIN 3aHsT ObI TaHHBIN ra3 npu Temiepatype 298 K u 1 atm.
46. ITIpu HOpMaIbHBIX YCIOBUSIX 22,4 11 3T0:

Bapuants! oTBera:

A) 1 n BoAbBI B BUJIE TTapa

b) O6nem 6,02 1023 mosekys ar000ro ra3a

B) Momnspuslit 00beM J1t000r0 raza

I') O6bem 18 T BosBI B BUIE TTapa

PV,

47. YuuBepcaibHas ra3oBas IIOCTOSHHas paBHa R= ~% Jlng Kakux yCIOBMH OHa
paccunTana?

BapuanTs! oTBeTa:

A) P=101,325 xIla T=298 K

b) P=101,325 kIla T=273,15 K

B) P=100 kITa T=273,15 K

I') P=1 kIla T=298 K

48. Kakue pa3MepHOCTH HE MPUCYIIH YHUBEPCAIbHOMN ra30BOM OCTOSHHOM?

BapuanTs! oTBeTa:

A) Ix/K

b) JIx/kmomns K

B) JI atm/mons K

') ITa/mons K

49. B xakux eIMHHIIAX U3MEpPSETCs JaBJIeHHUE U 00BbEeM ra30BOM CHCTEMBI, €CJIM YHUCIEHHOE
3HaYeHHE YHUBEPCAIbHOM ra30BOM MOCTOSHHON COCTABIISET:

Bapuantsl oTBeTa:

A) 0,082

b) 8,314 103

B) 62360

50. Kakas u3 popmyn oTpaxaer:

A) 3akoH napuuaneHbIX qasieHuil Jx. Jlansrona;b) 3akon nud¢ysun 'prxema;

B) 3akon Menpeneena — Knaiinepona;I') ypaBuenue Ban-nep-Baanbca ans peanbHbIX ra308?
BapuanTs! oTBeTa:

A) P =X pi

B) PV =nRT



cm: WV —ndy=nRT

i

7+
)
51. Yto Takoe napuualibHOE J1aBjieHUE raza?
Bapuants! oTBeTa:
A) laBnenue 1 Mok raza
b) Yacts oOuiero gaBiaeHust ra30BOi CMECH, KOTOpasi IPUXOAUTCS Ha 00 JaHHOTO Tras3a
B) JlaBnenue raza npu HOpMaJbHBIX YCIOBHSIX
I') JaBnenue, xoTopbIM oOdaman Obl ra3, ecinu Obl MPU TOH K€ TeMIEparype 3aHUMal
MOJISIPHBIN 00BEM.
52. T'a3 coOpan HaJ )KUIKOCTHIO. KakuM OyneT u3mMepeHHoe JaBicHue?
Bapuants! oTBera:
A) bosnblie HCTUHHOTO
b) MeHbIi1e HCTHHHOTO
B) UcTunHbIM NaBieHueM rasa
53. Kak cootHocsiTCS Mexay coboii oObemHas (¢p) U MoysipHas (MOJbHasi) () JOJU Ta30B B
cmecu?
Bapuants! oTBera:
A) O6bemHas 60bIIe
b) Mossipaast 6osbIire
B) Onu paBHbI
54. Kakoii Bo3ayx TspKellee: CyXOW WiIu BIaXKHBINA?
Bapuants! oTBeTa:
A) Cyxon
b) Bnaxxub1it
B) OnunakoBsl o Macce
55. Ilpu BogosIa3HBIX pabOTax UCIONB3YIOT «TEIHEBBIM BO3yX)», B KOTOPOM TEIUN 3aMEHSET
a3oT1. Kakoii renueBblil BO34yX TSKENEe: CyXOW MIIU BIIAYKHBINA?
Bapuants! oTBeTa:
A) Cyxoi
b) Bnaxxub1it
') OguHakoBBI IO Macce
56. O0beMHBIE 10JIM STUJIEHA U alleTUJIeHa B CMecH paBHbI. Kak cooTHOCATCS Mex1y co0oil ux
MacCOBEIE€ JOIH?
Bapuantsl oTBeTa:
A) Hons
b) anterunena 6ompIe
B) lonst sTunena 6ombiire
I') OHu TOXE OTMHAKOBBI
57. Nansl razoobpaszubie BemiecTBa N2, CO, C2H4. Kak cooTHOCATCS MEXTy OO0 MITOTHOCTH
ATUX BEIIECTB MO BO3AYXY?
BapunaHnTs! oTBeTa:
A) Ona Oosbliie y a30Ta



b) Ona 6onpiie y yrapHoro rasa

B) Ona Gomnbiie y sTuneHa

I') OHu paBHBI

58. Kakoii 00beM 3aHrMaeT 1 MOJIb BOJIBI P HOPMAJIbHBIX YCIIOBHSX?

Bapuants! oTBeTa:

A)18n

b) 22,4 n

B) 18 mn

I') 22,4 mn

59. Kak u3MeHHUTCS MOJIIpHBIH 00beM rasa npu yBenudeHur temneparypsl oT 300C g0 900C
MIPU TIOCTOSIHHOM J[aBJICHUU?

Bapuants! oTBera:

A) YBenuuutcs B 3 paza

b) YBennuutcs B 1,2 paza

B) Ymenbmures B 3 paza

I') He u3meHuUTCs, Tak Kak MOJISIPHBIN 00bEM 3aBUCHUT TOJIBKO OT JaBJICHUS

60. Kakast u3 ykazaHHBIX CMecel BCcerja Jierde Bo3ayxa’?

Bapuants! oTBera:

A) DTueH u aneTuiieH

b) Oran u Bomopo

B) AMMuak u kuciaopon

I') 'enuii u aprox

61. B kakoM U3 MEpPEYUCICHHBIX Ta30B COJCPXKHUTCA Ooibine Bcero atoMoB? (OOBEMBI
M3MEpEHBI IPHU OJMHAKOBOM JIaBIICHUN).

Bapuants! oTBeTa:

A) B 7 n Bogopona H2

b) B 151 He

B) B 6 1 03012 O3

I') B 4 1 merana CH4

62. I'azoBas cMech coctouT 40 11 azota u 10 1 ammuaka. CKOJIBKO aTOMOB a30Ta MPUXOJAUTCS HA
1 atrom BogopoJia B 3Tol cmecu?

Bapuants! oTBera:

A)4, b)3, B)1/3,T)6,02 1023

63. MaccoBasi 1 MOJbHAs JIOJIM KHCIIOPO/a B €r0 CMECH C HEM3BECTHBIM ra3oM paBHBI. Kakoe
3TO BELIECTBO?

Bapuants! oTBera:

A) O30n O3

b) IMaps! BosI

B) Boznyx

I') OxBumonsipHas cmeck H2S u C2H6

64. B3sThl 1Ba cocyaa OJIMHAKOBOTO 00beMa. B 0/IMH M3 HUX MOMECTWIIM aMMHUaK, a B JPYrou
xJop. Macchl ra30B OJMHAKOBBI, IaBIEHHE TOXKe OJUHAKOBO. OJMHAKOBA JM TEMIEparypa B
cocyaax?

BapuanTts! oTBera:

A) OnuHakoBa

B) B cocyne ¢ xiopom 6osbliie



B) B cocyne ¢ ammuakom Goiblie

65. Uemy paBHO oOI1iee /1aBJICHHE MTAPOB HAJl CUCTEMOM M3 JBYX B3aMMHO HECMEIIUBAIOIIUXCS
KHIKOCTEH?

A) OHO MeHsIeTCS B 3aBUCHUMOCTH OT COCTaBa CMECH

Bb) OHO MOCTOSIHHO ¥ paBHO CyMMe€ MapIMAIbHBIX JaBJICHUN T'a30B

B) OHoO paBHO CyMMe JTaBJICHUI HACHIIIICHHBIX MTAPOB YHMCTHIX KUIKOCTEH U MTOCTOSTHHO BO BCEM
VMHTEPBAJIE KOHLICHTPAUl



66.Kak B TepMOJIMHAMHKE HA3BIBAIOT OOBEKT UCCIIEIOBAHUS?

a) oOpa3zer;
0) MaKpOCKOIMYEeCKuit oOpaserr;

B) TEPMOJMHAMHYECKAS CUCTEMA;
I') MaTepuaIbHBIN 0Opasell.

67.TepMoluHaMHUUECKasi CUCTEMA - 3TO

a) MUKPOCKOITMYECKUN OOBEKT, BBIJICIICHHBIN U3 BHEIIHEH CPEIbL;

0) MaKpOCKONMYECKH MaTepuaibHBIA OOBEKT, KOTOPHI OOMEHMBAETCSl ¢ BHEIIHEH cpenoit
TEILIOTOM;

B) MaTepHaIbHBIA O0BEKT, KOTOPbIi 0OMEHHBAETCS C BHEIIHEH CPEIOi BEIECTBOM;

r) 11000l MaKpOCKOMUYECKHI MaTepHalbHbI OOBEKT, BBIIEICHHBIA M3 BHEIIHEW Cpelbl ¢
MOMOIIBIO PEaIbHO CYIIECTBYIOIIEH WM BOOOpakaeMoil rpaHUYHOM MTOBEPXHOCTH.

68.Kakne KOHTaKkThl C BHEIIHEH CPEeJOW MOXKET UMETh WU30JMPOBAaHHAS TEPMOJMHAMUYECKAs
cucrema?

a) Jr00ble KOHTAKThl HEBO3MOKHBI;

0) TOJBKO MEXaHUYECKHE KOHTAKTHI,
B) TOJBKO MU Hy3HOHHBIE KOHTAKTHI;
I') TOJbKO TEPMUUYECKHE KOHTAKTBHI.

69.Kakne KOHTaKThl ¢ BHEIIHEW CPeloil MOXKET UMETh 3aKphITas cuctema?

a) ToJIbKO MU(Pdy3NOHHBIE KOHTAKTHI,

0) TepMHUYECKHE U MEXAaHUYECKUE KOHTAKTHI;
B) JIFOOBIE KOHTAKTHI HEBO3MOKHBI,

r) nuddy3noHHBIE U TEPMUUECKHUE KOHTAKTHI.

70.0TKpBITLIC TEPMOAUHAMHUYCCKUC CUCTEMbI MOT'YT 00MEHHUBATHCS C BHEITHEH CpC,Z[OfI

a) TOJBKO BEIIECTBOM;

0) TOJIBKO TEIJIOTOM;

B) TOJILKO SHEpTHEIl;

I') DHEPrueil 1 BEIECTBOM.

71.Kakue cucremsbl U3ydaeT TEpMOAMHAMUKA?

a) TOJBKO M30JIMPOBAHHBIE CUCTEMBI;

0) MaKpOCKOITMYECKUE CUCTEMBI TIOOBIX Pa3MEPOB;

B) MaKpPOCKOIMYECKHUE TEPMOJUHAMUYCCKHUE CHCTEMbI, KOTOpPhIE MOTYT HaXOIUThCI B
pPaBHOBECHH,



r) TOJIbKO 3aKPBITbIE MAKpOCKOMUYECKHE CHUCTEeMbICOTIacCHO 3aKOHY COOTBETCTBEHHBIX
COCTOSIHUU

72.IloctynaT o0 TEpMOAMHAMHYECKOM paBHOBeCHHM (IIEpBOE HCXOIHOE  TIOJIOKEHUE
TEPMOJUHAMUKH ) TJIACUT

a) mro0as cucTeMa HaxOJUTCS B COCTOSHUM TEPMOANHAMHYECKOTO PABHOBECHS;

0) mobas uW30JMpOBaHHAs CHCTEMa C TEUEHHEM BPEMEHU MPHUXOJUT B COCTOSTHHE
TCPMOANHAMHUYCCKOI'O0 paBHOBCCHUA U CaMOIIPOU3BOJILHO BBIMTH M3 HErO HE MOXKCET,

B) M30JUPOBaHHAs CHUCTEMa CaMONPOU3BOJIBHO HE MOXKET NEpedHTH B  COCTOSTHHUE
TEPMOJIMHAMHYECKOTO PABHOBECHS;

I') PaBHOBECHOE COCTOSIHUE OTKPBITON TEPMOJMHAMHYECKOI CUCTEMBI HEAOCTHKIMO.

73.BTOpoe HCXOQHOE TMOJOKEHHUE TEPMOJUHAMHUKHU, WM HYJIEBOM 3aKOH TEPMOJMHAMHKH,
YTBEPKJIAET, 4YTO

a) BHYTpeHHss sHeprus cucremsl npu 0 K paBHa Hy10;

6) ecimu cucreMa A HaXOAWUTCS B TEIUIOBOM PAaBHOBECUM C CUCTeMOHl B, a cuctemaB
HaxoauTcs B paBHOBecuM ¢ cuctemor C, To cuctemsl 4 u C Takke HaXOAATCS B TEIJIOBOM
PaBHOBECHH;

B) CyLIECTBYET MHTCHCHUBHAS (DYHKIIMS COCTOSHUSI PABHOBECHOM CHCTEMBI - TeMIepaTypa, Ipu
TOM PAaBEHCTBO TEMIIEpATyp [BYX WJIM HECKOJIBKUX CHUCTEM SBIIAETCS HEOOXOIUMBIM
YCIOBHEM MX PaBHOBECHUS MEKIY COOOMH;

r) TemrepaTypa - BHEUIHHUI MapaMeTp paBHOBECHOM CUCTEMBI.

74.11o 3akony I'eHpu pacTBOPHUMOCTH T'a30B:

a) YBeJ'II/I‘-II/IBaeTCSI C YMGHI)HICHI/IGM €ro AaBJICHUA,
0) He 3aBUCHUT OT JIaBJICHHUS ra3a;

B) YBEJIMUYMBAETCS C BO3PACTAaHUEM JIaBJICHUS;
75.r) ompexensercs ToJbKo KoHcTaHTOU ['enpuTemnepaTypa KuIeHus: HAealbHOTO PacTBOpa
3aBUCHUT TOJIBKO:

a) OT BHEIIIHETO JIaBJICHUS; 0) OT cocTaBa pacTBOpa;
B) OT CBOICTB pacTBOPUTENS U PACTBOPEHHOI'O BEILIECTBA;
I') OT BCEX NMEPEUYUCIICHHBIX BbIlIE (PaKTOPOB.

76.Kakue ¢a3pl HaxoaaTcs B paBHOBECHMM B Touykax 1, 2 ¥ 3 NpUBEIEHHOW HHUXKe
Jyarpammbl?
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a) 1 - pacmias, 2 - (pacmiaB + Axp +Bip), 3 - (Axp +Bwp);

0) 1-pacmias, 2 - (Axp +4:Bykp), 3 - (AxByxp +Bxp);

B) 1 - pacmnas, 2 - (Axp +AxBykp + pacmia), 3 - (AxB,kp +Bkp);
r) 1-pacmnas, 2 - (Agp + pacmian), 3 - (AxByxp + IBTEKTHKA).

77. B 1 1 BogHoro pactBopa Haxomutcs npu 25 °C 20 r NaClu 20 r KBr. KakoBsl
YKCiIa KOMIIOHEHTOB, (a3 U CTereHei cBOOOIbI CUCTEMBbI?

a)K=2, & =2f=2;8)K=3, & =2f=
3;
0)K=3, & =1f=4,nK=3, & =1f=
3.



TecToBble 3aaauud o «KoanougHo xXuMmum»

1. Kak Ha3bIBaeTcsi CIIOCOOHOCTbh CHCTEMbI BOCCTAHABIMBATH MEPBOHAYAIBHYIO CTPYKTYpPY BO
BPEMEHHU I10CJIE €€ MEXaHUYECKOTO pa3pyIieHus?

a) DJaCTUYHOCTD;

0) Ilentu3zanus;

B) Tukcorponus;

r) [InactuuHoCTS;

1) Peonekcus.

2. Kak Ha3bpIBaeTcst CriOCOOHOCTh CUCTEMBI YBEIIMYMUBATH MPOYHOCTH BO BPEMEHU MpHU JCHCTBUU
HAPSDKEHUS CABUTA (MEIJICHHOE BpallleHUe, HalpuMep ).

a) DJaCTUYHOCTD;

0) Ilentu3zanus;

B) Tukcorpomnus;

r) [InactuunocTh

1) Peonekcus.

3. Kakue 13 nepeyrcieHHbIX CUCTEM OTHOCATCS K CBS3HOAUCIIEPCHBIM?

a) [lopomiky;

0) Ilensr;

B) ['enu;

r) 3o071;

n) CtynHu

e) ['pyHTHL

4. DOnactuunsie crynaun BMC sBnsitorcst omHOdasHbIMU cucteMamu. Kakwe crenumgudeckne
CBOMCTBA MPHUCYIIU 3TUM cucTeMam?

a) HaGyxanue npu n3buparenbHOM NOTJIOUIEHUH KUAKOCTH;

6) Ilormomenue mnapoB *HUJAKOCTH B pe3yibTaTe OOpa30BaHUs aJCOPOLMOHHBIX CIIOEB WM
KalIISIPHOW KOHICHCAIINH;

B) Como0umu3anms;

r) O6pa3oBaHNe TOMOTE€HHBIX U TOPUCTBIX MEMOpPaH.

5. Tlopomku MOXHO paccMaTpuBaTh Kak ocaxjaeHHble a’poszonu (T/I'). Tak kak yacTHIlbI
JUCTIEPCHOM (a3l HaxoAsATCs B KOHTAKTe, IO OINpPENEJIEHUI0 HMX MOXHO OTHECTH K
CBSI3HOJIMCIIEPCHBIM crucTeMaM. Kakoe CBOMCTBO ¢ TOUKH 3pEHHS PEOJIOTHH SIBIISIETCSI OCHOBHBIM
JUISl TIOPOLIKOB?

a) Chplny4decTs;

6) TexydecTs;

B) Crie’xnBaeMocCTh;

r) Pacnbiienue

6. B mouBoBeneHMM i MOPOLIKOB B 3aBHUCHUMOCTH OT Pa3MEPOB YacTUIl NPHUHATHl Pa3HbIE
Ha3BaHUA : 1- mbuib, 2- mecok, 3- myapa. Pacrmonokure 3TH CUCTEMBI B MOPSJIKE BO3pacTaHUs
JUCIIEPCHOCTH:

a) 1-2-3;

0) 2-3-1;

B) 3-1-2;

r) 2-1-3.

7. Hekortopele KOHIIEHTpUpPOBaHHBIE oOOpaTHble HSmynbcun (B/M) MOXHO OTHecTH K



CBSI3BHOJUCIIEPCHBIM CHCTEMaM, TaK KaK YacTHUIIbl TUCIEPCHOH (hasbl, CONMPHUKACASCh, CO3MAIOT
JIOCTaTOYHO TUIACTUYHBIN, YIPYTHUil, BA3KHI KapKac, BKIIOYAIOIIMA YaCTUIIbl JUCIEPCHOHHOU
cpensl. Kakue

MUIIEBbIE TPOAYKTHI MOXKHO OTHECTH K CUCTEMaM 3TOro Tura’?

a) CI1MBOYHOE Mac1o, CIIPE/Ibl, MAPTAPUHBL;

0) TBopor;

B) ChIpoe TecTo;

r) Mapmenan;

1) Maitonesbl

Tema: OcHOBHBbIE IOHATHS U onpeneaeHus npeamera «Kosaionanasa xumms»
1.BoiGepuTe omnpenenenue, Haubosee MOJHO PacKpPhIBAIOIIEE COIEPKaHNE TOHSTHS.
Kommonanasa xumus — 3710...

A) CamocTosTebHBIN pa3aen GU3nIeCKON XUMHUH,

b) Hayka 0 moBEepXHOCTHBIX SIBICHUSX U TUCIIEPCHBIX CUCTEMAX;

B) Hayka o Beicokomonekysipabix coenuHeHusx (BMC);

I') Hayka o nporneccax, NpOTEKarOUINX B KUAKUX AUCIIEPCUOHHBIX CPElax.

2. lucnepcHOCThb — 3TO. ..

a) KonuuecTBeHHbIM napameTp, yKa3bIBalOIIUN Ha CTENEHb pa3Apo0IeHHOCTH BEIIECTBa, pa3Mep
Mex(pa3HOI MOBEPXHOCTH;

b) Mepa pa3apo0IeHHOCTH BEIeCTBa,

B) Meinko pa3apo0iaeHHOE COCTOSTHUE BEILECTBA;

') BenuuuHa, paBHast y1e1bHOM MOBEPXHOCTH BEIIECTBA.

3. Kakue npusHnaku Hanbosee XxapakTepHbI st 00bEKTOB KOJIOMIHON XUMUU?
a) ['ereporeHHOCTH;

b) Hannune mexxdazHol TOBEPXHOCTH;

B) Tepmoannamuueckas ycTOHYUBOCTB;

I') F'omMOreHHOCTD;

) ducnepcHocThb

4.Yxaxure CBOICTBA, HE MPUCYILIME KOJJIOUIHBIM CHCTEMAM:

a) [Ipo3pauHocTh;

0) [losiBnenue konyca TUHAANSA IPU OCBEILIEHUU B TEMHOTE COOKY NMPOEKIIMOHHBIM (POHAPEM;
B) 'omorenHocTh;

I') Hanmnume 00J1b1IOr0 OCMOTUYECKOTO JIaBICHHUS.

5. Kakue pa3zeinbl NOYBOBEIEHUS TECHO CBA3AHBI C IPEAMETOM KOJUIOUIHONW XUMHUH?

a) XMMHUYECKUH COCTaB MIOYB U TPYHTOB;

6) CtpoeHHe U CBOMCTBA MOYBEHHOI'O MOTJIOLIAIONIET0 KOMIUIEKCA;

B) MoHHBII1 0OMEH B 1oyBax;

r) buoxumus rymyca.

6. Kakue ¢u3nko-xuMuueckue cUCTeMbl HMEIOT CBOMCTBA, BO MHOTOM CXOJ/IHBIE CO CBOWCTBaMH
KOJUTOUJHBIX CHCTEM C KHUJKOW TUCTIEPCUOHHOMN Cpeaoit?

a) BoHbie pacTBOpHI MOTUAIIEKTPOIUTOB;

6) BoaHo-coneBbie pacTBOpHI;

B) MUKpOreTeporeHHble CUCTEMBI: CYCIIEH3UH, IMYJIbCUH, TIEHBI;

r) bunapusie cuctemsl, 00pa3oBaHHbIE IBYMSI OPraHMUECKUMHU KHUAKOCTSIMU — TOMOJIOTaMH;

1) AccoIMaTUBHBIE KOJIJIOUIBI.

7. Kaxkoe OIMPECACIICHUC HEC OTpaXacT CYIIHOCTHU (I)I/I3I/I‘-IGCKOI‘O HapaMeTpa? HOBerHOCTHOC



HATSHDKCHHE OTIPEeJIeIIsieT. . .
a) CrerneHp reTeporeHHOCTH;

0) Pe3kocTb nmepexozaa ot o1HOM (a3bl K JPYroii;
B) CTeneHp B3aMMOJICHCTBHS MEXKTY

COIIpHUKacaloUMMHuCs (pa3zamu;

r) Paznuuune mexay conpukacaromumucs hazamu.

8. Kakue MCTOBI MOJYUCHUA KOJIJIOUJAHBIX CUCTEM OTHOCATCA K ,Z[I/ICHCpCI/IOHHBIM?

A) MexaHudeckue MeTO/Ibl;
06) Merox ruzmpoinsa coyei;
B) YIIbTpa3ByKOBOW METOI;

r) MeToJ1 3aMeHbI paCTBOPUTEIIS.

9. Kakne MCTOABI IMMOJYUCHUA KOJINIOUJAHBIX CUCTEM OTHOCATCA K KOHI[GHC&I_[I/IOHHBIM?

a) MexaHu4ecKrue METO/IbI;
0) Meron runmpoinusa cosiei
B) YIIbTpa3ByKOBOW METOI;

r) MeTo/1 3aMeHbI paCTBOPUTEIIS.

10. YcTaHoBUTE COOTBETCTBHUE:

Knaccugukaius CHCTEMBI 110 arperaTHOMY COCTOSHUIO:
DU3UKO-XUMHYECKAs] CUCTEMA
Jlucniepcuas daza//lucnepcnonnas cpeia
A[DMynbcnn 'K
b [Aspo3onun K/ K
B|Ilenst T/ K
I'|Cycniensun K/T

11.Bce MOJICKYIIIPHO-KHHCTHYCCKUC CBOMCTBa KOJINIOMAHBIX CUCTEM ABJIAIOTCA CIICACTBHCM. ..

a) BpoyHOBCKOTr0 JIBHXKEHHUS;

6) Kunernueckoit Teopuu razos;
B) TeruioBoro ABM>KEHUS YaCTHUIL;

F) OCHOBHBIX 3aKOHOB TCPMOANHAMHKHU.

12. YcTaHoBUTE COOTBETCTBHUE:

MounekyisspHo-
KMHETUYECKOE cBOMCTBO|CYIIIHOCTH ATOTO CBOMCTBA
KOJUJIOMJTHOM CHUCTEMBI
CaMonpou3BoIbHOE OTKJIOHEHHE IUIOTHOCTHU I
Huddyzus KOHILEHTPAallUM OT CPEAHET0 PAaBHOBECHOIO 3HAYCHMS B
MHUKPOOOBEMAX CUCTEMBbI
CaMonpou3BONBHBIM ~ TpOLECC ~ NEPEHOCAa  MOJIEKYH
DnykTyanuus JIACTIEPCUOHHOMN cpenbl yepes TOJIYIIPOHUIIAEM YO
MeMOpaHy
SIBjIEHNE HEPAaBHOMEPHOIO PaCIpEeesIEHUs MIEKTPOJIUTA T10
Ocmoc 00€e CTOPOHBI MOJIYIPOHUIIAEMONW MEeMOpaHBbI MO/ BIUSHUEM
KOJUJIOMIHOTO JIEKTPOJIUTA
MeMm6OpanHoe  paBHOBecue|CamMONpOU3BOJIbHBIN npouece BBIPABHUBAHUS
JloHHaHa KOHIICHTPALIMH YaCTHUII 32 CYET UX OPOYHOBCKOTO JIBHIKEHHSI

13. YcTaHoBUTE COOTBETCTBHUE:

ITponecc

CyIIHOCTb SIBJICHUS

CenumenTaius

Hpouecc YKPYIMHCHUSA KOJUIOMAHBIX YaCTHUIl B 30JIX IIOJ BJIUAHHUEM




BHEIIHUX BO3JAE€HCTBUI

[Tepexon BemiecTBa U3 O0caaKa B KUAKYIO a3y MpH BOCCTAHOBICHUHU
b Koarynsuus

yTpaueHHOro (akropa
B [TenTusanus IIpouecc ocenanns 4aCTUIL OJ AEUCTBUEM CHIIBI TSKECTH
r Koanecuenuus CrsiHEE KareseK Wil My3bIPbKOB AUCTIEPCHON (ha3bl

14. YcTOWYMBOCTH NUCIEPCHOHHOW CHUCTEMBI OINPEACISETCS €€ CIIOCOOHOCTHIO COXPAHATH
HAYaJbHYI0 CTENEHb JUCIHEPCHOCTH YacTHI[ M HMX paBHOMEpPHOE pachpeiesieHue B
JUCIIEPCUOHHOM cpezie. Paznu4aroT KHHETUYECKYIO U arperaTuBHYI0 YCTOMYUBOCTH.

Ykaxue GpakTopbl KHHETHYECKOW YCTOMYUBOCTH 30JI€H.

a) JIucrepcHOCTh CUCTEMBI;

0) BsizkocTh cpenbl;

B) [IpucyrcTBre B pacTBOpe NOCTOPOHHMX BellecTB (A1ekTpoanTos uiu BMC);

r) PazHOCTh TJI0THOCTEH AMCTIEPCHOHHOMN CpeIbl M TUCTICPCHOM (ha3bl.

15. Ykaxure (hakTopbl arperaTiBHON YCTOMYMBOCTH 30JICH.

a) bpoyHoBcKoOe BUKEHUE;

0) Temneparypa;

B) JlucnepcHOCTb;

r) [IpucyTcTBUE B pacTBOpE MOCTOPOHHUX BeleCcTB (31eKTponuToB win BMC).
16. Kakue onpezeneHuss He COOTBETCTBYIOT COAECPKAHUIO MOHITUS «KOATYJISALIUAS)?
a) [Ipouecc ykpymHEHHUST MUIIEIUT 307151 32 CUET COCTUHEHUS

ApYyT € ApYTOM,

0) [Iporiecc BCIUIBITHS CTBOPOKEHHOW AUCTIEPCHOMN (ha3bl;

B) [Iponecc cnunanust MULIEIUT 30715 11O BIUSHUEM BHEIIHETO BO3JIEHCTBUS;

r) SIBneHne mpoXoXkAeHUs yepe3 Mopbl GUIbTPa CBEKEOCAKIACHHOTO OCalika MpU MPOMbBIBAHUU
OOJIBIINM KOJTMYECTBOM BO/IBI.

17. Kakoe u3 mnepeyucleHHbIX CBOICTB B OJMHAKOBOH CTENEHH MPUCYILE JHO30JIAM U
CYyCIIEH3UsSIM?

a) Oddexr Papanes — Tunnans;

6) Andbysns;

B) Koarynsuus;

r) [lentuzanus.

18. Tlopor Koarymisiiuu OLEHUBAETCS BEIUYMHON MMHHMMAJIbHOW KOHIEHTpPALMU 3JIEKTPOJIUTA
(MOJIB/1T), BBI3BIBAIOIIMNA Koaryssinuio. OH 3aBHCUT OT BEIMYHMHBI 3apA0B HOHOB J00aBIIsEMBbIX
AIIEKTPOJIUTOB. Y CTAaHOBJIEHO, YTO KOAryJupYIOLIUM JeHCTBHEM 00JaJa0T NPOTUBOMOHBI, a
CHOCOOHOCTh K KOAryJsiIMM YBEIMYMBACTCA MPONOPLMOHAIBHO €ro 3apsay, B3sSTOMY B
HEKOTOPOW CTEIICHH.

Kak Ha3pIBaeTCs ’TO UMEHHOE ITPaBUIIO?

a) [IpaBuno Hepucra — Illunosa;

6) {m[Agl] nl - (n — x) K+}-xK+

B) {m[Agl] n Ag+ (n — x) NO3-}+x XNO3-

r){m[Agl] n Ag+n |-}

1) {m[Agl] n K+ (n —x) NO3-}+x xNO3-

19. Kakoil u3 uoHoB Oyzaer o0OnanaTe HaWOOJNBIIUM KOAryJUPYIOUIUM JEHCTBHEM Ha
nosy4eHHsli 30mb? (Cm. 3aganue 9)

a) Ca?*

6) AI®*

B) SO4>



r) PO .

20. Tukcorporus — cHnenupuIecKkoe CBOWCTBO KOArylsIUOHHBIX CTpPYKTyp. Kakoe wu3
ONpeJIETICHUN HE COOTBETCTBYET CYIIHOCTH 3TOTO MOHSTHS?

a) BoccraHoBiieHUE CTPYKTYpBI CUCTEMBI IIOCIIE CHATHS HArPY3KH;

0) SIBieHrEe N30TEPMUYECKOTO 0OPATUMOTO MEPEX0IA «30JIb <> TEIIbY;

B) HeoOpatumslii epexo «refib — 3071bY;

r) YBenuueHue NpOYHOCTH CTPYKTYPBI CO BPEMEHEM I1OCIIE CHATHUS HANPSIKEHUS.

21. BonBIMIMHCTBO TUCHEPCHBIX CHCTEM arperaTUBHO HEycTOMUMBHL. OHU 0051aar0T W30BITKOM
[IOBEPXHOCTHOM 3HEPruy, MO3TOMY B HUX CaMOIIPOM3BOJIBHO HUIYT IPOLIECCHI €€ CHUKEHUS 3a
CYET YKPYIHEHHUS YaCTUL. YKPYITHEHUE MOKET UATH ABYMsSI IYTAMM:

1 - Dgpgpexm Kenveuna unu uzomepmuueckas nepeconka — IePeHOC BELIECTBA OT MEJIKHX YaCTHI
K KPYITHBIM;

2 — Koaeynayus — cnunanue win Koanecyenyus — CIUSHAE YaCTHIL.

ITo xakoMy NyTH MOWYT YKa3aHHBIE IPOLECCHI U SIBJICHUSA?

a) Bemanenue noxs;

0) CkucaHue MOJIOKA;

B) [lomyTHEHME NTUBA;

r) PocT cranakTuToB B memiepax;

1) «CrapeHne» MbUIbHOW MEHBI;

e) Paccnoenne maiionesa

22. Kakue 30111 Ha3bIBaIOTCA «OeIbIMU»?

a) MyTHOBaTHIE;

0) Nmeromue rony6oBaThIif IBET COOKY M KPACHOBATHIN Ha MPOCBET;
B) becuBeTHble;

r) He nornomiaromue cBer.

23. YeM oTIMYAIOTCS YACTUYKHM KPACHOT'O 30151 30J10Ta OT CUHEro?
a) ®opwmoii:

6) CTeneHpto JUCTIEPCHOCTH;

B) BpemeHeM cyiiecTBOBaHUS: CHHUIM 30J1b «CTapIle) KpacHOro;
r) OHM OIMHAKOBBI, HO HAOJIIOJAIOTCS MTOJ1 PA3HBIM YIJIOM 3PEHUS.

24. B kakux ciiyyasix MOXKET HaOI0aThCsl ONANEeCHEHIINS B KOJUIOUAHBIX CUCTEMAaX?
a) [Ipu HaOmr0/1IeHUN B IPOXOISIIIEM CBETE;

6) Ilpu HaOmro1eHNH B OTPa’KEHHOM CBETE;

B) Ha reMHOM (oHE;

r) ITpu UCKYCCTBEHHOM OCBEILEHUH.

25. C yeMm cBsA3aHbI roay0oi 1IBET HeOa U MOPCKOI BOJIbI?

a) [IpucyrcTBreM B aTMocepe 1 MOPCKO BOJIE TBEPABIX YAaCTHI] KOJUIOUAHOTO pa3Mepa;
6) Hanmuuuem QuykTyanuii mioTHOCTH;

B) Pacnonoxxenuem HaOnroAaTens moj OnpeaeIeHHbIM yIJIOM 3pEHHs K ICTOYHHUKY CBETa;
r) [IpucyTcTBHEM OKpAIIEHHBIX BEIIECTB.

26. YcTpoiicTBO KakuX MpUOOPOB OCHOBAHO HA SIBJICHUU ONaJIECIICHIUHU?
A) ®otoanexrpokonopumerp (OIK);

b) YapTpamukpockor;

B) DnexTpoHHBII MUKpPOCKOTT;

I') Hedenomerp.



27. Kakue ciaou He XapaKTEepHbI ISl CTPOCHUS MUIIEIT THIPO30JIei?

A) duddy3Hbrii;

b) lunonbHbIH;

B) AncopOunoHHbIi;

I') Ban-nep-BaaabCOBBIiA;
1) NU3onnexTpudeckuil.

28. Kakue cocTaBHbIC YaCTH KOJUIOUHOM YaCTULIBI IBMKYTCS B SJIEKTPUUYECKOM T0J1e?

a) ['panyna;

0) Anpo;

B) Arperar;

r) Munenna;

n) Jdnddy3ublii crioit;

€) AJICOPOIIMOHHBIN CIIOH.

29. YCcTaHOBUTE COOTBETCTBUE:

CopepkaHue MOHITHS

Ilousarue

A) Tlorenuan, BO3HUKAIOIIMN Ha TPaHULIEC aJCOPOIIMOHHOTO H[A)DNEKTPOKUHETHUESCKUM MU

¢ PYy3HOTO CI0EB.

(-noTeHnuai.

b) IloTennman, BOSHUKAIOIUI Ha TPaHHIIE CKOJIBKEHHUS MEXKITY
aJcOpOIIMOHHBIM M JU(GQY3HBIM CIOSIMA TIPH OTPHIBE YacTH

1 dy3HOTO CIIoS.

B)AnncopOLMOHHBIN  MTOTEHITAAT
[IITepna.

B) [lorenuuan, BO3HUKAIONIMN Ha TpaHUIE pasjesia TBEPAOe
TEJIO — PacTBOp MpU O0Opa30BaHUM JIBOMHOTO 3IEKTPUUYECKOTO

CJI041.

B)Tepmoannamuueckuit
HOTEHIHAT

30. YcTaHOBUTE COOTBETCTBHUE:

CojepxkaHue MOHITHS

9J'IeKTpOKI/IHeTI/ILIeCKOC SBJICHUC

A) IlosBneHue ckauka NOTEHLHUaNa MpPU OCEIAHUU
TOHKOJIMCIIEPCHBIX YaCTHIL.

A) Dnextpodopes

b) IBwxkenue wyacTull JucriepcHOM ¢a3pl  TOA
JIEMCTBUEM 3JIEKTPUYECKOTO MOJISL.

b) Dnextpoocmoc

B) /IBuxkeHue dacTull OUCHEPCUOHHOW Cpenbl MoJ
JIEHCTBUEM DJIEKTPUYECKOIO MOJIS.

B) Oddext Jopua

F) [TosiBneHue ckayka NMOTCHIHAJIAa ITPU MMPOAABINBAHUN
KHUAKOCTHU qgepes3 IIOPHUCTYIO MMOBEPXHOCTH U
KaIrmnJuIsIp.

I') D¢ dext Kunke

31. YcraHoBUTE COOTBETCTBHUE:

TexHonornuecknii mpouecc DNEKTPOKMHETUYECKOE SIBJIEHUE
A TpancriopTupoBka KUJKOCTEN o

) P PTHP A) Dnektpodope3
TpyOonpoBoIaMm;
b) Ocaxxpenue SMynbCHii U CYyCIIeH3HI; b) DnexTpoocmoc
B) Ocymenue rpyHTOB; B) Oddext JopHa
I') Hanecenue 3al0UTHBIX TOKPBITUM HA pa3jInYHbIE

) H P p I') Db et Kunke
MOBEPXHOCTH.

32.YkaxuTe OCHOBHOM MPU3HAK HAMYUS MK (Da3HOM MOBEPXHOCTH:

a) ['eTeporeHHOCTh CUCTEMBI,
0) 'OMOreHHOCTh CUTEMBI,

B) PaznpobiieHHOCTh BelecTBa 0 pa3MepoB MeHee | MKM.




r) nposiBienue 3¢ dexra Dapanes — Tungans.

33. Kakue ciiou He XapaKTepHbI ISl CTPOSHUSI MULIEIUT TUPO30J1ei?
A) dubddy3Hblii;

b) AunonsHblii;

B) AncopOruoHHBIH;

I') Ban-nep-BaanbCoBblif;

J1) U30051eKTprYecKuii.

34. Kakue cocTaBHbIC YACTH KOJUIOUTHOM YACTHUIIbI JIBHXKYTCS B DJIEKTPUUECKOM TT0JIe?
a) ['panyna;

0) Snpo;

B) Arperar;

r) Munemna;

1) Auddy3usrii cnoii;

€) ACOpOIIMOHHBIN CIIOM.

35. Kakue ciou He XapaKTepHBI JJIsl CTPOCHUS MULEILT THPO30Ieii?
a) Auddy3nsrii;

0) {umonbHbIi;

B) AZCOpOIIMOHHBIH;

r) Ban-nep-BaanbcoBblii;

1) N3031eKkTpryuecKuil.

36. Kakue cocTaBHBIC YaCTH KOJUIOUIHON YaCTHIIBI JBMKYTCS B DJIEKTPUYECKOM T10J1€?
a) ['panyna;

0) Anpo;

B) Arperar;

r) Munenna;

1) duddysusrii cnoii;

€) AJICOPOIIMOHHBIN CIIOM.

37. K nucniepcHbIM CHCTEMaM THIIa a3p0O307I1 OTHOCUTCS:
a) MalioHe3 U TIeHa

0) resb U 30J1b

B) JIbIM U TyMaH

I') MOJIOKO U CMEeTaHa

38.YacTuiiamu, BBI3BIBAIOIIMMHU KOATYIISIMIO 30J1s, TOJTYYESHHOTO THAPOJIM30M XJIOPHJA JKee3a
(1), sBsr0TCS:

a) KaTHOHBI

0) aHHOHBI

B) KaTHOH-paJIuKaJIbl

') HEUTpaJIbHbIC MOJICKYJIbI

39.IToTennanonpeAessouM HOHOM B cHcTeMe, 00pa3yrollelcs COorilacHO ypaBHEHUIO
H2S04(n36.) + BaCl, — BaSO4 + 2HCI, sBisitoTcst:

a) Ba?*
6)CI
B) H*
S0



40. TlepememieHre TUCMIEPCHOW Cpeabl OTHOCHUTEIHHO HEMOJBI)KHOW JHCTEPCHON (a3bl K
AJEKTPOJLY, MO IUCTBUEM BHEIIHEH Pa3HOCTH MOTCHIIMAIOB HAa3bIBACTCS:

a) nuddysuen

0) 2JIEKTPOJIN30M

B) DJICKTPOIMCCOIAIIACH

T') 3JIEKTPOOCMOCOM

41.Komnouanas vactuna (TpaHyina), oOpa3ymoomasics corjacHo ypaBHeHuio peakiuu KoSiOz +
H2S04(u36.) =H2SiO3 + K2SO4, umeet 3apsi:

a) BBICOKMI OTpULIATEIbHBIN

0) YaCTUYHO OTPHIIATCIIbHBIN

B) MOJIOKUTEIHHBIN

T') HYJIEBOM

42.3¢(heKTUBHBIMU CTA0MIIN3aTOPAMHU JUCIIEPCHBIX CUCTEM SIBIISTIOTCSI:
a) [IAB

0) MHHEpAJIbHBIE KUCIIOTHI

B) HEOPTaHUYECKHUE CONU

') HEOPraHMYECKUE OCHOBAHMSI

43. VMon Haxopsuierocsi B M30bITKE BEIECTBa, 00JIAAAIOIIUI CPOACTBOM K SJpY MHUILEIUIB U
a/ICOpOMPYIOLTNIICS HA €TO TOBEPXHOCTH, Ha3bIBACTCS:

a) KoaryJupyomum

0) IUCIIEpCUOHHBIM

B) SIICPHBIM

I') IOTEHLUATIONIPEAEISIOIUM

44. Hawubosee >PPEKTUBHBIM KOATYTUPYIONIUM SJICKTPOIMTOM JUJIS 30Jis, IOJIYYCHHOTO B
pe3yJbTaTe peaKuu

2H3AsO3 + 3H2S (u30.) = As:S3 +6H20, siBnsiercs:

a) AICI3

6) CaCl:

B)KCI

r) K3POg4

45. Sapom Muuemnsl, oOpasyrolencs Npu B3auMMOJAEUCTBUU pacTBopa Xjopuaa meau (11) c
U30BITKOM CyJIb(pUIa Kaus, IBISIETCS:

a) Cu(OH):

0) CuCl;

B) CuS

r) K2S

46. Metoapl MOMY4YeHHsS] TUCIEPCHBIX CHUCTEM, OCHOBAaHHBICE Ha OOBEIUHEHHH OOJiee METKUX
YJacTHII B 0oJiee KPYITHBIC, HA3bIBAIOTCS:

a) TUCTIEPTUPOBAHUEM

0) KOH/ICHCAIITMOHHBIMU

B) TUIPOAMHAMHYECKUMU

T') e TU3aIHOHHBIMHU

47.K nucnepCHbIM CUCTEMAaM THUIIA Ta30BbI€ AMYJILCUU, ITIEHBI OTHOCUTCS:
a) ra3upoBaHHas BOJIA U MEHA



0) renb  30J1b
B) JBIM U TyMaH
I') MOJIOKO M CMETaHa

48.YactuiamMy, BBI3BIBAIOIIMMH KOATYJSIIUIO 301, IMOJYYEHHOTO THJIPOJIU30M XJIOpUIA
amromunus (1), saBisirores:

a) KaTHOHBI

0) aHMOHBI

B) KATUOH-PaJUKAIIbI

') HEUTpaJbHbIE MOJIEKYJIbI

49 TloTenmanonpeaensonM HOHOM B CHCTEME, 00pa3yIOIEICs COTJIACHO YPaBHEHUIO
K2CrO4(mu36.) + BaCl, — BaCrOs4 + 2KClI, sBmstroTes:

a)Ba®*

6)CI’

B)K*

r)CrOs*

50. CaMomnpou3BOJIBHBINM TPOIECC BBIPABHUBAHUS KOHIIEHTPAIIMM MOJIEKYJ, HOHOB WIIH
KOJIJIOWHBIX YaCTHII ITOJT BIUSHUEM UX TEIUIOBOTO JABMIKEHUS HA3bIBACTCS:

a) muddysuei

0) PIEKTPOIU30M

B) 3JICKTPOIUCCOIUAIINECH

T') 3J1EKTPOOCMOCOM

51.KomnougHas gactuia (rpaHysia), o0pa3yromnascs COriaCHO YPaBHCHHIO pEaKIIun
CaClz + H2SO4 (136.) =CaSO4 + 2HCI umeer 3apsn:

a) OTpULIATEIbHBII

0) YaCTUYHO OTPHIIATCIIBHBIN

B) MOJIOKUTEIbHbBIN

T') HyJIeBOI

52.3¢dexTUBHBIMU CTAOUTU3aTOPAMU AUCIIEPCHBIX CUCTEM SBIISIOTCS:
a) [IAB

0) MUHEpaTbHBIE KHCIOTHI

B) HEOPTaHUYECKHUE COJH

') HEOpraHNYeCKHe OCHOBaHUS

53. HUoH 3apsa, KOTOPOTO COBMAAAeT MO 3HAKY C 3apsAI0M MPOTUBOMOHA MHUIIEIUIBI THO(POOHOTO
307151, Ha3BIBACTCS:

a) KOaryJnupyoumm

0) IUCIEpCUOHHBIM

B) S,IEPHBIM

T') MOTEHIMAJIONPE IS IOIIUM

54. HaubGonee > ¢GEeKTUBHBIM KOATYJIUPYIOMUM DJIEKTPOJUTOM JJIS 30715, TOJYYCHHOTO B
pe3ynbTaTe peakiuu

2NazSiO3(us6) + 2HCI = H2Si03 +2NaCl, spnsercs:

a) Fed*

6) Zn?*

B) K*

r) Cu?



55. Slapom munensl, oOpa3yromieiics Mpu B3aUMOACHCTBHH pacTBopa xJyopunaa xxenesa (111) ¢
M30BITKOM POJAHU/IA KaJusl, SIBJISIETCS:

a) KSCN

0) FeCls

B) Fe(SCN)3

r) KCI

56. MeTO,Z[BI IMOJIYYCHHU AUCICPCHBIX CUCTEM, OCHOBAHHBLIC Ha ,I[pO6J'IeHI/II/I KPYIIHBIX KYCKOB 10
arperaToB KOJJIOMJHBIX pa3MCpOB, HA3bIBAKOTCA:

a) IUcCTepraiuoOHHbIC

0) KOH/ICHCAIITMOHHBIMU
B) TUIPOAMHAMHYECKUMU
I') MENTU3aMOHHBIMHU

57.K aucnepcHBIM cHCTEMaM THUIIA JIMO30JIM OTHOCHTCS:
a) 110(OoOHBIE KOJUTOUIHBIE PACTBOPHI

0) TymaH u o0naka

B) CYCHEH3UU

I') MOJIOKO ¥ CMETaHa

58.YactuiiamMu, BbI3BIBAIOIIMMH KOATYIISIIUIO 30JIs, TIOJYYEHHOTO JJAHHOW peakiueit
FeCls+ (NH4)2S(u36.) = Fe2S3 + 6NH4CI, sBnstrorest:

a) KaTHOHBI

0) aHMOHBI

B) KaTHOH-PaJINKaJIbI

') HEUTpaJIbHBIE MOJIEKYJIBI

59.KoarymupyromuM HOHOM B CHCTeMe, oOpasyromieiics cornacHo ypaBHeHUIO H>SOs(n30.) +
BaCl, — BaSO4 + 2HCI, gsasgrorcs:

a) Ba?*

0) CI

B) HY

r) SO4*

60. SIBieHne mepeHoca yacTul, AUCHEPCHON (a3bl MOJ AEHCTBHEM BHEIIHEro JIEKTPHUECKOTO
TI0JIs1, HA3bIBACTCS:

a) muddyzueit

0) snextpodopes

B) 3JIEKTpOIMCCOLIMAIINEN

T') 3JIEKTPOOCMOCOM

61.Mutiemia HaXOISIIIUECS B U302JIEKTPHUUYECKOM COCTOSTHUU UMEET 3apsii:
a) BBICOKHMI OTpULIATEIbHBII

0) YaCTUYHO OTPULIATENbHBIN

B) MOJIOKUTEIbHBIN

T') HyJIeBOIl

62.Ilpu pacTBOPEHHH B BOJIe TIOBEPXHOCTHO-aKTHBHOT'O BEIECTBA, BEIMYMHA TTOBEPXHOCTHOTO
HATSHKCHHUS:

a) YBEIIMYMBACTCS

0) cHavana yBEITMYMBAETCS, 3aTEM YMEHBIIACTCS



B) HE U3MEHSETCS
T') YMEHBIIIAeTCS

63. HoHsbl, ajcopOUpyrOIIUecs] Ha KPUCTALTHYECKOW MOBEPXHOCTH M CHOCOOHBIC JOCTpaUBaTh
KPUCTALIMYECKYIO PEIICTKY, W JA0T TPYAHOPACTBOPHUMOE COSAMHEHHE C MOHAMH, Ha3bIBAIOT
PaBUIIOM:

a) yneue - Napau

0) [lanera - ®DasHca

B) CMOJTyXOBCKOTO

r) Tpaybe

64. MecTo paspbiBa IpH MEPEMEIICHUH TBEPION M KUIKOW ()a3 OTHOCUTEIBHO IPYyr Apyra
Ha3bIBACTCS:

a) aICOpOIMOHHBIM CII0EM
0) MTOCKOCTBHIO CKOJIbKECHUS
B) muPy3HBIM ClIoEM

I') TpaHyou

65. DIEKTPOKUHETUYECKHUI TOTSHIIMAJ Ha TUIOCKOCTH CKOJIbYKEHUS, Ha3bIBACTCS:
a) TePMOJUHAMUYECKHIM ITOTSHITHAIOM

0) MoTeHIHAaJ OCEIaHus

B) /13€TTa-NOTEHLIUATIOM

T') MOTEHIIUAJ TCUCHHS

Tema: IloBepXHOCTHBIE SABJICHUS

76. IIpyunHON HECUMMETPUYHOTO CHJIOBOTO TIOJISI MOJIEKYJI B IIOBEPXHOCTHOM CJIO€ SIBJISIETCS:

a) TEIJIOBOE JIBUYKEHUE MOJIEKYJI;

0) BJIEKTPOCTATUYECKOE OTTAIKUBAHUE;

B)HECKOMIIEHCUPOBAHHOCTh MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHS CO CTOPOHBI pa3HbIX (ha3.

I') KpUBU3HA TOBEPXHOCTHU pazjena a3

77.Ilo kakoMy TpHU3HAKY KIACCU(DHUIIMPYIOT AUCIEPCHBIE CHCTEMBl Ha YJIbTPaJUCIEPCHBIE,
MHUKpPOT€TepOTreHHbIE U IPyOOIUCTIEPCHBIE:

a) 10 CTENEHU JUCTIEPCHOCTH;

0) 1o arperaTHOMY COCTOSIHUIO JMCIIEPCHOM (ha3bl U AUCTIEPCUOHHOM CPelbl;

B) 10 B3aMMOJIEHCTBUIO IUCIIEPCHOM (a3bl U JUCTIEPCUOHHOM CpPEIbl;

I') IO B3aUMOJICHCTBHIO YaCTHUI] TUCIIEPCHOM (a3bl

78.Il0 kakoMy MpU3HAKY KIACCUDUIIMPYIOT ITUCIEPCHBIE CHUCTEMbI Ha JHUOQUIBHBIE U
1o oOHbIE:

a) 10 CTENEHU JUCTIEPCHOCTH;

0) 1o arperaTHOMY COCTOSIHUIO AUCIIEPCHON (ha3bl U AUCTIEPCUOHHON CPEIbl;

B) 10 B3aMMOJIEHCTBHIO IUCIIEPCHOM (a3bl U JUCTIEPCUOHHOM CpPEIbl;

I') IO B3aUMOJICHCTBHIO YaCTHUI] TUCTIEPCHOM (a3bl

79.Il0 kakoMy TIpU3HAKY KJIACCU(PUIUPYIOT AUCIEPCHBIE CHCTEMBI Ha CBOOOJHO - |
CBSI3HOJUCIIEPCHBIE:

a) 10 CTETEeHU JUCTIEPCHOCTH;

0) 10 arperaTHOMY COCTOSIHUIO AUCTIEPCHOMN (ha3bl U AUCTIEPCUOHHON CPEIbl;

B) MO B3aMMOJEHCTBUIO AUCIIEPCHOM (a3bl U TUCTIEPCUOHHOM CpPEIbl;

I') IO B3aUMOJICHCTBHIO YaCTHUI] TUCIIEPCHOM (a3bl

80.Kakoi1 pazmMep UMEIOT YacCTHIIBI B yJIbTPA MUKPOTE€TEPOr€HHBIX (KOJUIOMIHBIX) CUCTEMAX?



a)107 - 10° m;

6)10° - 102 m;

8)10° - 107 m;

r)10°

81.Kakoil pazmMep UMEIOT YaCTHUIIbI B MUKPOTE€TEPOT€HHBIX CUCTEMAX ?

a)107 - 10° m;

6)10° - 103 m;

8)10° - 107 m;

r)10?°

82.B armocdepe BoAsIHOro napa HaXOAUTCS KBaplLieBask KIOBETA C INIOCKUMH CTEHKAaMH M TOHKHI
KBapIeBbIil kKarnyuisap. [Ipy moBbIIEHNH JaBlieHUs Mapa KOHACH AU HAaunHACTCS

a) OJIHOBPEMEHHO Ha CTEHKAX KIOBETHI M KalWJIIAPA;

0) BHayaJie B KIOBETE (IIPY MEHbIIIEM 3HAUEHUHU P*;)

B) BHayajie B Kalujusipe

83.Kunkocts Haxomutcst (1) B TOHKOM cMauuMBaeMOM Kamnujuisipe paauyca I; (2) B Kamuie
pamuyca r; (3) B Makpo (ase ¢ III0CKO# MOBEPXHOCTHIO (I=r0).

Pacnionoxwure 3T CCTEMBI B TIOPSIIKE BO3PACTAHMS JaBJICHHS HACBIICHHOTO Mapa.

a)1<3<2;

0)2<3<I;

B)3<2<1;

r)3<1<2

84.JlBa CTEKISIHHBIX KalWLIspa paguyca 't U Iz (r1<rz) 4aCTUYHO IOTrpYy>KeHb! B BoAy. BricoTa

KaIlMUIIPHOTO TIOAHSATHS paBHA cOOTBETCTBEHHO h1u ho. Kakoe cooTHOIIEHHE CIIpaBeITHBO:
a)hl<h2; 6) hl >h2; 8) h1 = h2

85. CBoOojHas JBYCTOPOHHSA JKHUIKas IUIEHKAa orpaHudyeHa OapbepoM AB, crnocoOGHbIM
nepememaTbcst  0e3 TpeHus. UToObl MpenoTBPAaTHTh CaMOIIPOM3BOJIBHOE  COKpPAILICHHE
MOBEPXHOCTH, K Oapbepy AB nomkna ObITh npuioxeHa cuia F. [Ipu BHecenuu B mueHky [TAB
cBO0O/IHAS TIOBEPXHOCTHAS PHEPTHS JKUAKOCTH yMeHbImmack ¢ 70 1o 35 mJx/m2. U3menunack
mu cuna F, kak ¥ Ha CKOJIBKO?

a) yMEHbIINIIACh B 2 pasa;

0) HE U3MEHUJIACh;

B) YBEJIMYMJIACh B 2 pa3a

B

F

86. ax = ao * Nx/No- popMya as pacyera MOBEPXHOCTHOTO HATSKEHHUS TI0
OJIHOMY U3 TPUBEIACHHBIX HUKE METOAOB (KakoMy?). (CTo - MOBEPXHOCTHOE HATSKEHUE
CTaHJAPTHOW JKUIKOCTH, Nxd No- TMOKa3zaHWs mpubopa Ui H3y4yaeMoll U CTaHIapTHOMN
KHUIKOCTH):
1)1o BBICOTE KANMMJUISIPHOTO MOAHSATHS;
2)no cuse otpbiBa kKonblia (Meton Jdro-Hym);
3)no BenMYMHE MaKCUMAaJIbHOT'O IaBJICHHUS B Ta30BBIX My3bIpbKax (MeTon Pebunnepa);
4)o Metofy cuera Karejb



87. Nmeem nByxdasubie cucteMbl: (1) Boma/benson, (2) Boma/rekcan, (3) BoJa/aHHIUH.
Pacrnonoxurte 3TH cUCTEMBI B PsiZI IO YOBIBaHUIO MEX(a3HOTO HATSHKEHHUS.

1) 1>2>3;

2) 2>1>3;

3) 3>2>1

4) 3>1>2
88.I1pu pekpucTaNIN3alUU OCAJAKOB MPOUCXOAUT

(A) ymenpmienne aucnepcHocty; (b) yBenmuenue nucnepcHoctd (B) He mpoucxoaut
HM3MEHEHHUE pa3Mepa 4acTHll, T.K. MPOTEKaeT Mporecc, KOTopblid Ha3biBaeTcs (1) axcopomus; (2)
cenuMeHTanus (3) usorepmuueckas neperoHka. Kakoe coueranue sBisieTcs NpaBUIbHBIM: 1)
A3;2)B2;3)b1;4) B3
89. KomtonaHbie pacTBOPHI OTIUYAKTCS OT UCTHHHBIX CICIYIOIIMMHA OCOOCHHOCTSIMH:

A) oueHb c1a60o BBIpaKeHbI KOIIIEKTUBHBIE CBOWCTBA,;

B) 3naunTenbHO BhIIE CKOPOCTh MU (Y3UH PaCTBOPEHHOTO BEILIECTBA;

B) pactBopennoe BemecTBO pazapo6IeHO 0 MOJIEKY (HOHOB);

[') yacTuIbl KOJIJIOUTHO-PACTBOPEHHOI'O BEIIECTBA CIOCOOHBI MPOHUKATH Yepe3 yIbTpa
TOHKOIOPHUCTbIE MEMOPAHBI;

J1) ABISAIOTCS ONTHYECKHU HEOTHOPOAHBIMU (PACCEHBAIOIIMMHU CBET) Cpe/laMUu;

E) Bce KomnouaHble pacTBOPHI SIBISIFOTCA TEPMOJWHAMHYECKUH, HEYCTOWYMBBIMU
HEPABHOBECHBIMH CHCTEMaMH

Kakue yTBepaeHus SBISAIOTCS PAaBUIBHBIMA?

1) BI'B; 2) ALl; 3) BT'A; 4) AT’
90.B BOJy Y4aCTUYHO MOTPYXKEHBI (A) CTCKIISSHHBIA IMIUHIPUICCKUI Kanwusip auamerpom d u
(b) nBe mapamnenpHBIE OPYT APYTY CTEKISIHHBbIC TUIACTUHKU, PACCTOSIHHE MEXAY KOTOPBIMU
paBHo 0. PaBHOBECHBII ypOBEeHb MEHUCKA OY/IET BBIIIC B CIIy4ae

1) A;

2) b;

3) onMHAKOB

91.KonnouHble pacTBOPHI SABISIOTCS MPOMEXYTOUYHBIMU (TIEPEXOJHBIMU) MEXAY HCTHHHO
TOMOT€HHBIMHU M HCTUHHO I'€TEPOreHHBIMU CUCTEMaMHU, TaK KaK COYETAIOT B ce0e MpU3HAKU TEX U
IpYyTUX:

A) uactuup! aucnepcHol Gpaskl y4acTBYIOT B TEMIOBOM (O6pOYHOBCKOM) JIBUKEHUH;

b) xomtonHbie pacTBOPHI OOHAPYKUBAIOT KOJUIUTAaTUBHBIE CBONCTBA,

B) wacTuimsl KomIoMaHO-pPACTBOPEHHOr0 BELIECTBA SBISIOTCA (Ha30BBIMU YAaCTHIAMH,
HUMEIOT IIOBEPXHOCTH Pa3jieila ¢ OKPYKAIOLIEH CPEeaou;
I') TepMonMHaMuyeckue CBOWCTBA KOJIJIOMIHO-TUCHEPCHON (a3pl (XMMUYECKUH MOTEHIHAI,
JIaBJIEHUE HACBIIIEHHOTO [1apa, paCTBOPUMOCTD U JIp.) 3aBUCST OT pa3Mepa YacTHIL.
Kakne wu3 mnepeuyucieHHBIX MPU3HAKOB OTJIMYAKOTKOJJIOWIHBIE pAacTBOPbl OT MCTHHHO
reTepOreHHBIX CUCTEM?

1) ABI'; 2) AT; 3) ABT'; 4) BI'

92.Bpiienute U3 NPUBEIEHHBIX XapaKTEPUCTHUK T€, KOTOpbIe OTHOCATCA K JIMOGOOHBIM
JUCIIEPCHBIM CUCTEMAM:

A) nucnepcHas (asa ¥ JMCIEPCHOHHAs Cpela CHIBHO pPasiMdaloTcss IO MPHPOJIE
(TIOJIIPHOCTH), XapaKTePy MEXKATOMHBIX (MEKMOJIEKYIISPHBIX) B3aUMOICHCTBUH;
b) MexxmornexynsipHble CHIIbI CUJIBHO HE CKOMIIEHCHPOBAHbI Ha TTOBEPXHOCTH pasjiena (as;

B) nosepxnocTHOE HaTsKeHHe Ha rpaHuIe pa3iena (a3 UMeeT OYeHb HU3KOE 3HAYEHHE
(c"0);

[') mnpu oOpa3oBaHMM JAUCHEPCHOW CHUCTEMBl JHEpPrus JAUCHEPrHMpOBAaHUS  HE
KOMIIEHCUPYETCSI  JHEepruel  MeXMOJEKYyJISpHOrOo B3aUMOAEWCTBHUS Ha  oOpasyrouieics
MIOBEPXHOCTU U BO3PACTAaHUEM SHTPOIINU;



/1) cucrtema BO3HUKAET B PE3yJbTaTe CAMOIIPOU3BOJIBHOIO JUCHEPTUPOBAHUS, IIPU 3TOM
n3meHenue sHepruu [ mo66ca AG<O0;

E) cucrema TepMoaMHAMHYECKMU HEYCTOWYMBA, TPeOyeTCs HaTUYMe CHEIUATIbHOTO
cTabunuzaropa AJis IPeIOTBPALICHUS €€ pa3pyIIeHHs (KOaryJIsiliiy)

1) AB/I; 2) ABI'E; 3) ABE; 4) BJIE
93. B noBEpXHOCTHOM CJI0€ paBHOACHCTBYIONIASI CUJI MEKMOJICKYJISIPHOTO B3aUMOICUCTBHUS

1) paBHa HyII10;

2) He paBHa HYJIIO U HampaBicHa

A) B 1i1y0Ob (ha3bl 10 HOPMAIU K TIOBEPXHOCTH;

b) TanrennuanbHO MOBEPXHOCTH.

OTBert: BbIpa3zuTe coueTanueM HuQpsl 1 OyKBBI

1)1A; 2)1B;3)2A; 4)2b

Tema: AncopOuus
94.Ancop6uus - 3TO
A) caMonpou3BOIbHOE pacpeieIeHHe KOMIIOHEHTOB CUCTEMbI MEX/ly TOBEPXHOCTHBIM CJIOEM U
00BeMHOI (ha3oi;
b) B3aumMoneiicTBue MeX 1y NPUBEICHHBIMU B KOHTAKT IIOBEPXHOCTSAMH KOHJIEHCUPOBAHHBIX Tl
pa3HOU PUPOJIBIL:
B) camonpou3BosbHBIA NIpOIECC BbIPaBHUBaHMS XUMHMUYECKHX IOTEHIMAJIOB KOMIIOHEHTOB B
o0bemMe (a3 1 B MOBEPXHOCTHOM CJIOE;
I') camonpou3BOJIbHOE KOHLEHTPUPOBAHHWE Ia3000pa3sHOr0 WM PACTBOPEHHOTO KOMIIOHEHTA
IFeTEePOreHHOM CHCTEMBI B TIOBEPXHOCTHOM CJIOE;
J1) n3MeHeHrne KOHIEHTpallui KOMIIOHEHTa B IOBEPXHOCTHOM CJIO€ IO CPaBHEHMIO ¢ 0OBEMHOM
(dazoii, OTHECEHHOE K €MHHUIIE TUIOIIAa/I1 IOBEPXHOCTH.
Kakas koMOuHaus 3TUX ONpeeeHUH COAEPKHUT TOIBKO MPABUIIbHBIC YTBEPKICHU?

1) ABB; 2) ABI'/l; 3) BBI'; 4) I'Ib
95.11pu pacTBOpPEHUHU B BOJIE PA3IMUHBIX IO IPUPOJIE BEILECTB MOTI'YT HAOII0aThCs CIEIyIOe
3aKOHOMEPHOCTH:
A)da/dc=0,T=0;
b) do/dc< 0, T > 0;
B) do/dc>0, I'<0,
a BellecTBa  HAa3blBAIOT  IOBEPXHOCTHO-aKTUBHBIMH, IOBEPXHOCTHO-WHAKTUBHBIMH U
IIOBEPXHOCTHO-HEAKTHUBHBIMHU.

VKaxkuTe OpaBWIbHYI0  KOMOMHALIMIO  YCJIOBMM, OTBEYAIOLIyI0  IpPHUBEIECHHON
NIOCJIE0BATEIbHOCTH HA3BAHHBIX BEIIECTB:

1) ABB; 2) ABB; 3) BBA
96.B0 CKONBKO pa3 TOBEPXHOCTHAs aKTHBHOCTH (Gp-1) H-MacisHOM kucrmotsl mpu T=303° K
Oosibiie, veM H-mponaHoBod (Gn), eciaum HMHKpPeMEHT paboThl aacopOIM TMpH  3TOU
temneparypeAW =2,68 k/[x/moinb (R = 8,31 x/monb-K)?

1)2,0;
2)2,9;
3)3,2
97.YpaBHeHrEe U30TEPMbI MOHOMOJICKYJIIPHOM afcopOmuu JIeHrMiopa nMeeT BU/I:
C C
1) o =I"------ ; 2) I =To0----- ; 3) X=AK;
K+C K+C

98.MonexkynspHas miomaaka [IAB Ha moBepXHOCTH OPUCTOTO acopOeHTa



Sm= 0, 5 HM , eMKocTh MOHOCNOS paBHa 3-10" mosb/kr. UeMy paBHa yenbHasi MOBEPXHOCTb
azcopbOenTa (B M / Kr)?
1)9;
2)180;
3) 90;
4) 15
99.Bripaxxenue PV = RT sBnsieTcs ypaBHEHUEM COCTOSHHUS
1) ancopOUMOHHOTO clIos MOJIEKYJI Ta3a (mapa) Ha TBEPIOi TIOBEPXHOCTH;
2) xwuaxoro MoHocsos IIAB Ha HOBEPXHOCTH PacTBOPA;
3) uaeanbHOro ABYMEPHOIO rasa - 6ECKOHEYHO pa3pesKeHHoro Monocos [IAB na
HOBEPXHOCTH JKUIKOCTH






4.6. MeTonnueckne peKOMEHIAIUM 10 HANIMCAHUIO pedepaTa

O0mme ykazanus

Pedepar — camocToATENbHBIN TPYA CTYJAEHTA, KOTOPBIA CIOCOOCTBYET YIiyOIEHHOMY U3YYECHHUIO
npoieHHoro matepuania. [lepeuens Tem pazpabarbiBaeTcs MpernojaBaTesIeM.

Iean BbINOJIHsAAEMON PadOTHI:

- IOJIYYUTh CHEIAIbHbBIC 3HAHUS 110 BEIOPAaHHOHN TeMe;

OcHoBHBIE 32/1a4H BBINOJIHSEeMO padoThI:

1) 3akperieHHe MOJIYYeHHBIX paHee TEOPETUUECKUX 3HAHUM;
2) BeIpaOOTKa HAaBBIKOB CAMOCTOSTEIILHOM paboThI;
3) BbISICHEHHE MTOATOTOBJICHHOCTH CTY/ICHTA K U3YUYEHHUIO CIEAYIOUICH TeMBI.

Bech mporecc HanucaHuss KOHTPOJIbHOW pabOThl MOXKHO YCIIOBHO Pa3JeiMTh Ha CIEAYIOLIUE
STarbl:

a) BEIOOp TEMBI U COCTABJICHUE MPEJIBAPUTEIBHOTO IJIaHa PaOOTHL;
0) cOop Hay4yHOU MH(POPMAIIUU, U3YUCHUE JTUTEPATYPHI;

B) aHAJIU3 COCTABHBIX YACTEH MPOOIEMBI, H3T0KECHUE TEMBI,

r) 00paboTKka MaTepuaia B IEJIOM.

[ToaroroBky pedepata ciieyeT HAUMHATH C TOBTOPEHUS COOTBETCTBYIOIIETO pa3zeia yueOHHKa,
y4eOHBIX NMOCOOMM MO JaHHOM TeME M KOHCIEKTOB JIEKIIMH, MPOYMTaHHbIX paHee. [Ipucrymars k
BBITIOJTHEHHUIO pa0OTHI 06€3 H3yueHUs] OCHOBHBIX MOJIOKEHU U IOHATUN HAYKH, HE CIeyeT, TaK KaK B
9TOM Cllyyae CTYJEHT, KaK MpaBuio, IJIOXO OPUEHTUPYETCS B Marepualie, He MOXKET OTIPaHUYUTh
CMEXHBIE BOIPOCHI W COCPENOTOYUTh BHHMMAaHHE HAa OCHOBHBIX, MEPBOCTEIEHHBIX MpolIeMax
paccMaTpuBaeMON TEMBI.

[Tocne BbIOOpa TeMbl pedepara HEOOXOAUMO BHUMATEIBHO W3YyYUTh METOJUYECKUE
peKoMeHAanuu 1o pedepary, COCTaBHTh IJIaH PabOTHI, KOTOPBIA JOJDKEH BKIIOYAaTh OCHOBHBIE
BOIPOCHI, OXBATHIBAIOIINE B 1[EJIOM BCIO MPOPabaTHIBAEMYIO TEMY.

TpeboBanus K coaep:kannio pedepara

B conepxaHuum KOHTPOJBHOW pabOThl HEOOXOJUMO TOKa3aTh 3HAHHME PEKOMEHIOBAHHOM
JUTEpaTyphl IO JAHHOM TeMe, HO MPU 3TOM ClieAyeT NMPaBUIbHO MOJb30BaThCS MIEPBOMCTOYHUKAMU,
u30eratb Ype3MepHOro nuTupoBanus. [lpu ucmnonb30BaHUM UTAT HEOOXOJUMO YKa3bIBaTh TOYHBIE
CCBUIKHM Ha WCIOJb3yeMbId UCTOYHHK: YKa3aHHE aBTOpa (aBTOPOB), Ha3BaHUE PabOTHI, MECTO U TOJ
U3JJaHUs, CTPAHHULIBL.

B nponecce paboThl Hal IEPBOMCTOUHUKAMHU 11€J1€CO00pa3HO JeNlaTh 3alKCH, BHITUCKU a03alleB,
IIUTAT, OTHOCAIIMXCA K M30paHHO# Teme. Ilpu M3ydyeHuu criennanbHOM IOPUANYECKON JTUTEpaTyphl
(MoHOTrpaduii, crarel, pereH3uil u T.1.) Ba)KHO OOpaTUTh BHUMAaHUE HAa pa3jMuYHbIe TOYKU 3PEHUS
aBTOPOB 0 MCCIIELYEMOMY BOIIPOCY, Ha €r0 NPUBOAMMYIO apryMEHTALMIO U BBIBOJBI, KOTOPBIMU
ONPOBEPTaOTCS NHbIE KOHIETIINH.

Kpome pexomMeHIOBaHHOW cCHEeNMalIbHON JUTEpaTypbl, MOXHO HCIIOJb30BaTh JIHOOYIO
JIOTIONTHUTEIIBHYIO JINTEpaTypy, KOTOpas HE0OX0oAUMa NIl PacKPBITUS T€Mbl KOHTPOJIBHON pPaboThlI.
Ecnu B mepuoj HamucaHUs KOHTPOJIBHOM paboThl ObUIM MPUHATHI HOBbIE HOPMATHBHO-TIPABOBBIE
aKThl, OTHOCSIIMECS K H3JaraéMoil Teme, MX HEOOXOAMMO H3Y4YUTh M HCIOJIb30BaTh MpH €€
BBITTOJIHEHUH.

B xonme pedepara mpuBOAUTCA TOMHBIA OMOMMOrpapUYECKUid TMEpPeYeHb HCIOJIb30BAaHHBIX
HOPMATHUBHO-TIPABOBBIX aKTOB W CHELUAIBbHOW JuTeparyphl. J[aHHBIH CHHMCOK YCIOBHO MOKHO
MOJIpa3/IeNIuTh Ha CIEAYIOLIUE YaCTH:

1. HopmMaTtuBHO-TIpaBOBBIE aKThI (JAIOTCS MO UX IOPUANYECKOMN CUJIE).

2. Y4yeOHuKH, yueOHbIE TTOCOOHUS.

3. MoHorpaduu, yueOHbIe, yueOHO-TTPAKTHIECKHE MTOCOOUSI.

4. Ilepnoguueckas meyaTh.

[TepBoucrounuku 1,2,3,4 natorcs mo andaBuTy.

Odopmnenune 6ubauorpadhuuecKnx CChUIOK OCYIIECTBIIACTCS B CICIYIONMEM TTOPSIIKE:

1. ®amMunus ¥ MHUIMAIBI aBTOpa (KOJUIEKTUB aBTOPOB) B UMEHUTENIBHOM Majieke. [Ipu Hamuauu
Tpex u Oosiee aBTOPOB JOIMYCKAETCs yKa3bIBaTh (PAMUIIMU U MHULIMAJBI TIEPBBIX IBYX U J00aBUTH «H



Ip.». Eciu KHMra HamucaHa aBTOPCKUM KOJUIEKTUBOM, TO CChUIKA JI€JA€TCsl HA Ha3BaHME KHUTH U €€
penaktopa. @aMIIINIO U HHUIUANBI peAaKTopa MOMEIIAIOT MOCIe Ha3BaHUs KHUTH.

2. IlonHO€E Ha3BaHUE NEPBOMCTOYHHUKA B UMEHUTEIBLHOM AJIEKE.

3. Mecto uzmanusi.

4. T'ox u3nanus.

5. O011ee KOJIMYECTBO CTPaHUIL B paboTe.

CchUIKM Ha JKypHaJIbHYIO WJIM T'a3€THYIO CTaThIO JIOJKHBI COAEPKATh KPOME yKa3aHHBIX BBIILE
JAHHBIX, CBEJICHUS O HA3BAHUHU KypHAaJla WU Ta3eThl.

Cchukd Ha HOPMATHUBHBIA akT JenatoTcss ¢ ykaszanueM CoOpanusi 3akoHoparenbcTtBa PO,
UCKJIIOYEHHE MOTYT COCTaBJISATh CChUIKM Ha Poccuiickyio rasery B TOM ciyd4ae, €Clid JaHHBIH
HOPMATUBHBIN aKT emle He onyonukoBad B C3 PO.

CchUIKM Ha UCTIONb3yEeMbIE IEPBOMCTOYHUKN MOXKHO JeNIaTh B KOHIE KaXKIOW CTPaHMUIIbI, JINOO B
KOHIIE Bceil paboThI, HyMepanus MOXKET HAUMHATHCS Ha KKOU CTpaHHMIIE.

CTpyKTYpHO KOHTpOJIbHAsi paboTa COCTOMT TOJBKO M3 HECKOJBKHUX BOIPOCOB (3-6), 6e3 rias.
Omna 00s3aTeNbHO JT0JKHA COACPHKATh TEOPHUIO U MPAKTHKY PACCMATPUBACMOM TEMBI.

3. Mopsinok Hanucanusi pedepara

Pedepar nznaraercs 10ruvecku mocieaoBaTeabHO, IPaMOTHO U pa300pUYUBO.

OH 00s13aTenbHO JOHKEH UMETh TUTYJIbHBIN JUCT. OH COAEPKUT Ha3BaHUE BBICILIEr0 y4eOHOIO
3aBelleHUs, Ha3BaHHE TEeMbl, (aMHUIINIO, HHHUIHMANBI, Y4EHOE 3BaHWE U CTENEeHb HAy4YHOTO
pyKOBOIUTEIS, (PaMUIIHIO, MHUIHAJIBI aBTOPA, HOMEP TPYIIIIHL.

Ha cnenytromem nucre npuBoautcs coiepxanue pedepara. OHO BKIIOYaeT B ceOsi: BBEIEHUE,
Ha3BaHME BOIIPOCOB, 3aKJIIOUYEHUE, CIIMCOK JTUTEPATYPHI.

Beenenue nomxHO ObITh KpaTKuM, He Oosiee 1 crpanunbl. B HEM HE00X0aUMO OTMETUTH
aKTyaJIbHOCTb TEMbI, CTENEHb €€ HayyHOM pa3paboTaHHOCTH, MPEAMET HCCIEIOBaHUS, LEIb U
3aJauM, KOTOpble cCTaBsTCS B pabore. M3moskeHume Kaxaoro Bompoca HEOOXOIUMO HAdaTh C
HaIMCaHMsl 3arojoBKa, COOTBETCTBYIOIIEMY OIJIABJIEHUIO, KOTOPBIM JOJKEH OTpa)kaTh COAEpKaHHUE
TeKcTa. 3aroJioBKM OT TEKCTa CIENyeT OTACNATh WHTepBaaMu. KaKIblii 3aroioBOK 00s3aTENbHO
JIOJKEH TPEALIECTBOBaTh HEMOCPEICTBEHHO CBOEMY TEKCTy. B Tom ciydae, korja Ha odepeqHon
CTpaHHUILIEe OCTA&TCS MECTO, TOJBKO JUJIsl 3arojioBKa M HET MeCTa HU AJI OJIHOM CTPOYKHM TEKCTa,
3aroJIOBOK HYXHO IUCAaTh Ha CIEAYIOLIEH CTpaHULIE.

W3naras Bompoc, Kax/blii HOBBIH CMBICTIOBOI a03al] HEOOXOAMMO HayaTh C KPAaCHOM CTPOKH.
3aKOHUYUTH U3JI0KEHHE BOIIPOCA CIIEYET BBIBOJIOM, HTOTOM I10 COJEPKaHUIO JaHHOIO pa3jena.

W3noxeHue coaepkaHus Bcell KOHTPOIbHON pabOThI JOKHO OBITh 3aBEPILEHO 3aKJIFOUYEHHUEM, B
KOTOPOM HEOOXOJIMMO J1aTh BBIBOJIBI 10 HAMHCAHUIO PA0OTHI B IEJIOM.

Crpanunsl pedepata AOKHBI UMETh HyMepaluio (CkBO3HOM). Homep cTpaHuIbl cTaBUTCA
BHHU3Y B IIpaBoM yriy. Ha TUTynbpHOM JncTe HOMEp CTpaHUIlbl HE cTaBUTCA. ONTUMAaNIbHBIN 00BbEM
KOHTposbHOU paboTsl 10-15 cTpanun MammHonucHoro Ttekcra (pazmep mpudta 12-14) uepes
MOJIYTOPHBIN MHTEpBaJl Ha CTaHJAPTHBIX JUcTax gopmarta A-4, momns: BepxHee —15 MM, HUKHee —
15MMm, neBoe —25mm, npaBoe —1 OMM.

B tekcre pedepara He 1omyCcKaeTCsi MPOU3BOIBLHOE COKpAIEHUE CIIOB (KpOMe OOIIETIPUHSTHIX ).

Cpok Hamucanust pedeparta omnpenensercs npenojasareneM. [lo pesynbraTaM NpoBEpKU
pedepar omeHuBaerca Ha 2-5 OamioB. B cimydae oTpumaTenbHOM OIEHKH, CTYACHT JOJKEH
03HAKOMUTBCS C 3aMEUAHUSIMM U, YCTPAaHUB HEJAOCTATKH, IOBTOPHO C/1aTh pabOTy HA MPOBEPKY.

4.7. IlpumepHasi TeMaTHKa pedgepaToB, pac4eTHLIX padoT, KypCOBBIX IPOEKTOB (pador)
Kypcosbie padorsl — cemecTp Ne3 — He IpelycCMOTPEHO

Tembl pedepaToB
1. DneMeHThl KHHETUYECKOW TEOPHUH Ta30B
2. PacTBOpBI - (PU3UKO-XUMHUECKUE CUCTEMBI. Teopun pacTBOPOB
3. OOm11e cBoiicTBa pacCTBOPOB



4, A3seoTpornHble pacTBopsl. Bropoii 3akoH KonoBanosa

5. HeoOb1unbIie cBOMCTBA OOBIMHOM BOIBI

6.Karanus u ero 3HaueHue AJ1s IPOMBILIICHHOCTH

7.MeTobl U3ydeHUs IOBEPXHOCTHOTO HATSKEHUS KUIKOCTEN

8.Moaudukanus pacTUTENbHOTO O€JIKa U UCIOJIb30BaHKUE €0 B MUIIEBOM IIPOU3BOJICTBE

9. Kunetnka pOTOXMMHUYECKUX PEAKIHi B ra3ax.

10.I'unpo3onu. [TonydeHue, yCTOMIMBOCTD, KOATYIISITHUA.

11.Juddy3us,n30TONHBI OOMEH 1O KHUCIOPOLY W CTPYKTYpHbIE (ha3oBble TPEBpALICHHUS B

HAaHOPa3MEPHBIX OKCHJIAX.

12.MccnenoBanue CTPYKTYpbl OJHOATOMHBIX CHUCTEM Ha IOPOre MEXAy HEYNOPSI04YEHHBIM U
KPUCTAJTIMYECKUM COCTOSHUSIMU.

13.KuHeTtnka cMaylBaHUs B METAJUTMYECKUX U OCTIKOBBIX CUCTEMAX.

14.KoaryiiinOHHBIE KOHTAKTBI B JUCIIEPCHBIX CUCTEMAX.

15.1ToBepXHOCTHBIE SIBJICHHS B OSITKOBBIX CUCTEMAX.

16.I1oBepXHOCTHBIE SIBJIEHUS B IUCIIEPCHBIX CUCTEMAX.

17.11oBepXHOCTHBIE SIBJICHUS B )KMJIKUX U KpUCTaJIaX.

18.CBoiicTBa HaHOA3PO30JIs1, 0OPA3YIOIIEroCs IPU HarpeBe OPraHMYECKUX COCAMHEHUH.

19. CtpykTypooOpa3oBaHue B OEIKOBBIX CUCTEMAX.

20. ®U3MKO-XMMUYECKHE OCHOBBI CMAUYMBAHUS U PACTCKAHUS.

Kpumepuu oyenueanusa pepepama

Ouenka TpeOoBaHusi K 3HAHUSM
OlLeHKa «OTJIMYHO» BBICTABJISETCS CTYJEHTY, €ClIu padoTa CTyACHTa
OTINYHO HaIMCcaHa TPaMOTHBIM HAayYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpY H

JIOTUKY W3JI0KEHUs, TOUYKA 3pEHMs CTyAeHTa 0O0OCHOBaHHA, B paboTe
NPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHO-IIPABOBBIC aKTHI, IPUMEPHI U3
Cy/neOHOM MPaKTUKU, MHEHUS W3BECTHBIX YUEHBIX B JIAaHHOW OOJaCTH.
Crynentr B pa0oTe BbABUraeT HOBblE MJEM U  TPAKTOBKH,
JIEMOHCTPUPYET CIIOCOOHOCTh AaHAJIM3HPOBATh MaTEPHAL.

OrneHka «XOpOUIO» BBICTABISIETCS CTYIEHTY, €clii paboTa HamucaHa
XOpOIIO TPAMOTHBIM HAy4YHBIM SI3BIKOM, UMEET YETKYH) CTPYKTYPY M JIOTMKY
U3JI0KEHUs, TOYKa 3pEeHus CTyAeHTa OO0OCHOBaHHA, B paboTe
IIPUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-IIPABOBBIC AKTHI, IPUMEPHI U3
CyneOHOM MPAaKTUKK, MHEHHUS! M3BECTHBIX YUEHBIX B JaHHOU 00JIaCTH.

OneHKa  «yHOBJIETBOPUTEIBHO»  BBICTABISETCS, €CITU  CTYACHT
YAOBJIETBOPUTEIBLHO BBITIOJTHIII 33/IaHUe, OJIHAKO HE MPOJIEMOHCTPUPOBAT CIOCOOHOCTH K
HAy4HOMY aHaju3y, HE BBICKa3biBal B pabOTe CBOEro0 MHEHHS,
JIOTTYCTHJI OIIMOKHU B JIOTHUYECKOM 00OCHOBAHUU CBOETO OTBETA.

OneHka «HEYJOBIETBOPUTEIBHO» BBICTABISETCSA, €CIM CTYAEHT HeE
HEYOBJIETBOPUTENIBHO | BHINOJIHUI 3aJjaHWE, WJIM BBINOJIHWI €ro (opMajabHO, OTBETHJI Ha
3aJJaHHBIA BOMPOC, MPH STOM HE CChUIAJICA HAa MHEHUS YUYEHBIX, HE
TPAaKTOBAJI HOPMATHBHO-TIPABOBbIE AaKThI, HE BBICKAa3bIBaJl CBOETO
MHEHUS, HE MPOSBUII CIIOCOOHOCTh K aHalIM3y, TO €CTh B IEJIOM LENb
pedepara He TOCTUTHYTA.




5. OBPA3BOBATEJIBHBIE TEXHOJIOTUHA

OO6pa3zoBaTeNbHBIM TPOLIECC MO AWCIHUIUIMHE OpraHu30BaH B (opMe yUeOHBIX 3aHITHI
(koHTaKkTHasE paboTa (ayAUTOPHOH W BHEAYJUTOPHOW) OOYYAIOIIUXCS C TpEenojaBareieM M
caMmocCTosiTeNIbHas paboTa o0y4aromuxcs). YueOHble 3aHATHANPEICTABICHBI CIEAYIOUIMMU BHIAMH,
BKJTI0Yast y4eOHbIC 3aHSATHUS, HANIPABJICHHBIC HA MPOBEJCHUE TEKYIIETO KOHTPOJIS YCIIEBACMOCTH
JEKIHMH (3aHATHUA JIEKIIMOHHOTO TUIIA), B TOM YHUCIIE B BHJIE MPE3EHTALINN;

CEeMMHAPBbI, IPAKTHYECKUE 3aHATHUS (3aHATHUS JIAOOPATOPHOT'O M CEMUHAPCKOTO TUTA);

TPYIIIOBBIC KOHCYJIbTAIHH;

UHIVWBUYalIbHbIC  KOHCYJIbTAallMK W  WHBIE  y4eOHbIE  3aHITHSA,  IPEIyCMATPHUBAIOIIUC
WHIMBUYalIbHYIO paboTy MpernoaaBatelis ¢ 00yJarouumcs;

caMmocCTosTeNIbHas paboTa 00yJaroInuXCs;

3aHSATHUS UHBIX BUJIOB.

Ha y4eOHBIX 3aHATHSAX OOyd4aromIuecs BBINOJHSIOT —3alIAHMPOBAHHBIE HACTOSIICH
MpPOrpaMMOM  OTIENbHBIE BHUABI YYeOHBIX pabor. VYueOHoe 3amaHue (pabora) cUUTACTCS
BBINOJIHEHHBIM, €CJIH OHO OIICHEHO MPETI0IaBaTEIIEM ITOJI0KUTEIBHO.

B paMkax caMocTOSTETbHON pabOThl 00YYArOIIUECs OCYIIECTBISIFOT TCOPETHUECKOE U3YUCHHE
JUCIATUTMHBI ¢ YYETOM JICKIIMOHHOT'O MaTepHaa, TOTOBATCS K MPAKTUYCCKUM 3aHSITHSM, BBITOTHSIIOT
JIOMAIITHEee 3a/1aHusl, OCYIIECTBIISIFOT MTOJATOTOBKY K IPOMEKYTOUYHOU aTTEeCTAIIHH.

ConepxaHue AWCHHUIUIAHBL, BHUABI, TEMbl YyUYEOHBIX 3aHATHH W (POPM KOHTPOIBHBIX
MEpOTNPUATHIA JAUCHUIUIMHBL TIPEJCTABICHBI B paslelie S5 HacTosAlme mnporpaMMmbl U (OHIE
OLIEHOYHBIX CPEJCTB M0 JTUCIMITIHHE.

Texkymasi arrecrauus N0 aucHUIUIMHe (Moay/w). OneHuBaHue oOydaromerocss Ha
3aHATHUSAX OCYIIECTBISIETCS B COOTBETCTBUU C TOJIOKEHUEM O TEKYIIEH aTTeCTalluy OOYyYaIOIINXCs B
YHHUBEPCHUTETE.

ITo uToram Tekyuiei aTTecTanyy, BEAYLUI MpernoaaBaTelib (JEKTOP) OCYIIECTBISET JIOMYCK
00yJaromerocst K MpoOMeXyTOYHOH aTTeCTallNu.

Jonyck K NPOMeKYTOUHO# aTrecTauMu No AucHunauHe (moay.aio). OOygaromuics
JOTIYCKaeTCsl K MPOMEXKYTOUYHOMATTECTAllMM MO JUCHUIUIMHE B CIIy4ae BBIMOJIHEHHUS HM BCEX
3alaHuil U MEPOTPUSATHI, TPETyCMOTPEHHBIX HACTOSIIEH MPOrpPaMMOM JUCIHIUIUHBI B TOJHOM
ooneme. [IpemogaBarens UMeET MPaBO U3MEHITH KOJIMYECTBO U COJEP)KaHHE 3aJaHNM, BBIIaBaeMbIX
obygaronuMmcs (00yJaronemMycs), iICX0As U3 KOHTUHTeHTa (YPOBHS MTOATOTOBJICHHOCTH).

Jonyck oOydaromierocs K MpPOMEXYTOYHOHATTECTAllMM 110 JAUCIUIUIMHE OCYIIECTBIISET
MpenoaaBaTelb, BEAYIIHI ceMUHAPCKUE (TPAKTUIECKUE) 3aHSITHS.

OObyuaromuiics, uMeronInil yueOHble (aKaJeMUUecKHe) 3aJ0JKEHHOCTH (TIPOIYCKU y4eOHBIX

3aHATUMN, HE BBITOJHUBIINI YCHENIHO 331aHus(e)) 00s13aH 0TpaboTaTh UX B MOJHOM OOBEME.



OTpaboTka y4eOHBIX (aKaJeMHYeCKHX) 3a0/KEHHOCTEH Mo AUCHUILVIMHEe (Moay.a). B
cydyae Hajau4us ydeOHOH (akaaeMHWYecKOH) 3aJI0JDKCHHOCTH 110 JUCIUIUIMHE, OOYYaroIIuics
OTpalaThIBa€T MPONYIICHHBbIC 3aHATUS U  BBINOJHACT 3alUIAHUPOBAHHBIE W BbIIAHHbBIC
npenogaBareneM 3agaHus. OTpaboTka MPOBOIUTCS B IEPUO CEMECTPOBOTO OOYUCHHUS UITU B TIEPHOJ
CECCHH coryiacHo rpaduky (pacrnucaHuio) KOHCYIbTAlUN MpernogaBaTes.

OOyuvaromuiics,  IPONMYCTUBLIUN  JekyuowHoe  3aumamue,  00sA3aH  TNPEAOCTaBUTH
npernojaBarento  pedepaTUBHBIA  KOHCIEKT  COOTBETCTBYIOIIETO — pasjena  y4eOHOH |
MOHOTpaUUECKON TUTEpaTyphl (OCHOBHOW M JOMOJHUTEIHHON) 10 paccMaTpHUBAEMbIM BOTIPOCAM B
COOTBETCTBUU C HACTOSILIEW MPOTPaMMON.

OOyuaromuiics, MPONYCTUBIIUNA npakmuueckoe 3auamue, OTpaldaThiBaeT ero B Qopme
pedepaTHBHOTO KOHCIIEKTa COOTBETCTBYIOIIETO pa3jienia yIeOHOW U MOHOTpagUIeCKOl INTEpaTyphl
(OCHOBHOW W JOTOJHUTENBHOM) MO paccCMaTpUBAEMbIM Ha MPAKmMuyeckoM 3aHSTUU BOIIPOCaM B
COOTBETCTBUU C HACTOAIICH mporpaMmol win B ¢opMe, MPeIoKeHHON mnpernonaBareneM. Kpome
TOTO, BBINOJHSET BCe yueOHbIE 3a/aHusl. YueOHOe 3aJaHhe CUMTAETCS BBIMOJHEHHBIM, €CJIIH OHO
OILICHEHO IMPENoAaBaTeIeM MOJ0KHUTEIBHO.

[IpenogaBaTens KMMeeT NpPaBO CHU3UTH OalbHYIO (B TOM YHCIE PEHTHUHIOBYIO) OLEHKY
00yyJaromeMycs 3a HEBBIIIOJTHEHHOE B CPOK 3a/1aHK€ (110 HEYBAXKHUTEIbHON MIPUYHHE).

IIpome:xxyTouHasi arrecralmusi Mo AUCHMILVIMHE (MoayJr0). DopMol NPOMEKYTOUHON
aTTECTalMU 10 JUCLMIUIMHE ONPEIEIIEH 3a4eT.

[IpomexxyTouHasiaTTecTalus 00y4aromuXxcs OCYIIECTBISIETCS B COOTBETCTBUU C MOJIOKEHUEM
0 MPOMEXYTOYHOM aTTEeCTAllMM OOYYAIOIIUXCS B YHUBEPCUTETE M OILICHHBAETCS B COOTBETCTBUU C
NPUHATON B By3e OaJIbHO-PEHTHHIOBOM CUCTEMOM.

OneHka 3HaHUN OOy4aroOmIerocsl OIEHUBAETCS MO KPUTEPUSM, MPEICTaBICHHBIM B (oHIE

OLCHOYHBIX CPECACTB 10 JUCHUIIIINHEC.

6. TIEPEYEHb  YYEBHO-METOAUYECKOI'O  OBECHEYEHMS  JUISA
CAMOCTOSTEJBHOU PABOTHI OBYYAIOHIUXCS MO AUCHUIIJIMHE

CamocrosTenbHas pabora CTY/JICHTOB CIOCOOCTBYET I1yOOKOMYYCBOEHUIO
ydeOHOTOMaTepHaIanpa3BUTHIOHABHIKOB
oOpazoBanus.CaMOCTOsTENIbHAsPAOOTAIIPEANIONIAT A TCIIEAYIONINE OCTABIISIONINE:

-paboTacTeKCTaMu: yueOHUKaMHU,CIIPaBOYHUKAMM, JONIOJTHUTEIbHON — JUTEpaTypol, a TaKkke
npopaboTKa KOHCIIEKTOBIICKITHIA;

- BBITTOJIHEHUE JIOMAITHUX 3aJJaHAI U PacueTOB;

- pa60Ta Haa TCMaMU JJIICaMOCTOATCIIBHOTO U3YUCHUS,



- ydacTue B paboTe CTyJeHUYECKIX HAyYHBIX KOHPEepEeHINH,0IuMIIHAaI;

6.1 Copep:xanue THCUMIIMHBI «DU3NUYECKAS U KOJUIOUIHAS XUMHUS»

6.2. Copep:xanue TUCHUMILIMHBI « DU3MYECKAS U KOJUIOUIAHAS XUMHUS»

BBeaenue

OcHOBHBIE NMOHATHA (HU3NYECKON U KOJJIOWAHON XMMHUHU, OOBEKTHI U LM u3ydeHus. Pusnyeckas
XUMHS — HayKa, OOBACHAIONIAs XWMHUYECKHUE SBICHUS Ha OCHOBAHWUHU (DU3MYECKHX MPHHLUIIOB H
3aKOHOB. B HacTosdmee BpemMs OHa ONpElNEeNMIach KaK CaMOCTOSTENbHAas OTpacib HayKH,
oOmagaromasi cnenuPuUYecKUMU MeETOoJaMH HcciiefoBaHus. Dusndeckas XUMHS 3aHUMACTCA
MHOTOCTOPOHHUM HCCIENOBAaHUEM paA3JIUYHbIX XMUMHYECKHX PpEaKIUHd M COMYTCTBYIOIIMX WM
¢u3nueckux mpoueccoB. Kak morpanuyHas Hayka OHa H3ydaeT OOBEKT C HECKOJIbKUX CTOPOH,
YUUTBIBasl JUAJIEKTUYECKUN XapaKTep B3aUMOJECHCTBUS CIOKHBIX SBJICHUN MAaTE€pPUAIBHOIO MUDA.
XUMHUYECKUE PEAKIMU TECHO CBA3aHBI C TaKUMH (DU3WYECKHMHU IPOLECCAMU KaK AIIEKTPHUECKHUE
SBJICHUS, TeIUlolepesraya, IMOIVIOIIEHHEe WM H3JIy4yeHHE 3JIEKTPOMAarHUTHBIX  KOJIeOaHUH.
®uznyeckass XUMHUS pellaeT BONPOCHl XHMHUHU, ONUPAsChb Ha (PU3NYECKUE 3aKOHbl M METOJbI
UCCJICJOBAHMSL.

Kosnonansle yacTuibl ¥ KojutonaHble cucteMbl. KomtonaHoe (AucnepcHoe) COCTOSHUE BEILECTBA.
KonuuecTBeHHOE ONpeleNeHne TUCIIEPCHOCTH: JIUCIIEPCHOCTh U ylEIbHAs NOBEPXHOCTh, KPUBHU3HA
MOBEPXHOCTH YaCTHIl AucrepcHOr (a3pl. Poib TMOBEPXHOCTHBIX SBJIGHWH B IpoLEccax,
IPOTEKAIOIMX B TUCIIEPCHBIX CUCTeMaX. Pa3miuHble THIBI KIacCU(PUKAILMU JUCTIEPCHBIX CUCTEM: IO
arperaTHOMY COCTOSIHHIO JUCHEpPCHON (ha3bl M TUCIIEPCHOHHON Cpeipbl, 0 pa3MepaM YacTHIl, IO
KOHIIEHTpauuu U T.1. JInoduibHble n THOPOOHbBIE TUCTIEPCHbIE

CHCTEMBI. B3auMOCBS3b KOJJIOWHON XUMHHU C APYTUMH XUMAYECKHUMHU JUCHUILUTMHAMH, C (PU3UKOM,
Ouonorueit, reonorueit, MeaAuMHONW. OCHOBHBIE 3TaIbl PA3BUTHUS KOJUIOMIHOW XUMUH.



€ COCTOAHHE BCUICCTBA. Ilonsatue o TCPMOAACPHBIX PCAKIUAX U IIJIASMOXHUMUH.

Tema 2.
Hoe cocTtosiHue. [loHaTHEe 00 MICATbHBIX U PealibHBIX Ta3aX. Y PaBHEHHUE COCTOSHUS UACATLHOTO rasa.
l'azoBas mocrosinHas. PeanbHbie rassl. Y paBHenue Ban-nep Baannbca.

Kunkoe cocrosiHue. XapakKTepUCTHKA JKUAKOrO COCTOssHUA. [lOBEpXHOCTHOE HaTsSKEHHE
KUJIKocTed. Ba3kocTe xuakocreil. i3mepenue Bsazkoctu.McnapeHue u KUNEHNUE )KUIKOCTEN.

Tema 4
TBepnoe cocrosinue. [lnaBnenne u orBepaeBanue BeniecTB. OCHOBHBIC THITBI KPUCTAUTMUECKUX
pEIIEeTOK.

‘a ¥ HaIlpaBJICHHOCTb XMMHYECKHUX MporieccoB. OCHOBHbIE MOHATUSA TEPMOJAMHAMUKHU. BHyTpeHHss
SHEPIus, OSHTAIBIUS M TeIioBol d¢pdekr peakuuu. BHYyTpeHHSSI SHEpPrus, SHTANBIUS H
teruioBod ekt peaknuu. CTaHAApTHBIE YCIOBUS W CTaHIapTHOE coctosiHue . CTaHgapTHas
SHTANbIKS 00pa30BaHUS.

usa. 3akoH I'ecca. Btopoe Hawano TepmoauHamuku. OHTponus. M300apHO-H30TEpMHUECKUN
noreHuuan. HanpapiieHHe XUMAYECKUX PEAKLIAMN.

PacTBOpHMOCTB ra30B B )KHAKOCTSIX. PaCTBOpUMOCTB ra30B B *KUIAKOCTAX. B3auMHas pacTBOPHUMOCTD
B JKUIKOCTSIX. Pa30aBiieHHBIE pacTBOPBI.
Tema8. OcHOBHbBIE NOHATHS KOJJIOMJIHOH XMMHUM JUCHEPCHBIX CHCTEM

OcHOBHBIE 3aJa4un KOJ'IJ'IOI/II[HOI\/'I XUMHH, 3HAYCHHUC KOJ'[J'[OI/I)IHOI\/JI XUMHUHU J1d  IIO3HAHUA
O6uonornyeckux mnpoueccoB. OCHOBHBIE OCOOCHHOCTH KOJJIOWIAHOIO COCTOSHHSI MaTepuuH,
Knaccnquaum{ KOJUIOWAHBIX CUCTEM, IMOHATHE O JUCICPCHOCTHU. HonyquHe KOJJIOUIHBIX CUCTEM:
KOHJIEHCAllUd W JAMUCIEPrMpOBaHUE, XUMHUYECKHE CIOCcoObl moiydeHus. OuucTka IUCHEepCHBIX
CUCTEM,

a3, 3JeKTPOIUANIN3, YIbTpaQUIbTpaLHsL.

Tema9. MoJieKkyJIAPHO-KHHETHYECKHE H ONITHYEeCKHEe CBOMCTBA KOJUIOMIHBIX CHCTEM

bpoynoBckoe  nBmwkenue, auddysus, pacrpeneneHue  KOUIOMJHBIX — YacTHIl B
IPaBUTALIMOHHOM IT0JIe, ceiuMeHTalus. OcMoTHYecKue CBOMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS
U CBETONOINOUICHMs, siBleHUE Tunaand. ONTHYECKHE METOABl M3YyYEHUS NUCIEPCHBIX CUCTEM,
yIBTPaMUKPOCKONUS, HeQeroMeTpusi, TYpOOAUMETPHSI.

Temal0. IloBepXHOCTHBIE ABJICHHUSA B JUCIIEPCHBIX CHCTEMAX

M30bITOYHASsT TIOBEPXHOCTHAS SHEPTUs M TOBEPXHOCTHOE HATSHDKCHWE Ha TpaHuIle paszaena das,
ypaBHeHue ['mb6ca. Buasl copOumm. AmcopOiuss M CBsI3b €€ C TOBEPXHOCTHBIM HATSKEHHUEM,
MMOBEPXHOCTHO-aKTUBHBIC BelecTBa. AfcopOIus u3 razoBoi ¢asel, n3oTepma JIeHrmiopa, cTpoeHue
a7copOLMOHHOTO CJIOsl Ha TPAaHHUIIe PacTBOpP- Ta3. AJAcopOums U3 pacTBOPOB, OOMeHHast aJcopOIus,
n3buparenpHas afcopOIus, cmadyuBaHue, ¢ioranus. YpaBHeHne DpeitHymxa, o0JacTH €ro
MIPUMEHEHHUS.

Temall. JiiekTpUYecKue CBOMCTBA JUCIEPCHBIX CHCTEM



DNEKTPOKMHETUYECKUE  SBJICHHs,  dJleKTpodope3,  dnekTtpoocmoc.  CTpoeHuE  JABOHHOTO
3JIEKTpUYECKOro  ciosi, Teopus  l'embmroneia, ['yu—Yanmena, [ITepna. [TonsiTne
JIEKTPOKMHETHUYECKOr0 oTeHuuana. CTpoeHne MULIEIIBL.

Temal2. YeTOHYMBOCTDh KOJIOMIHBIX CUCTEM

ArperaTuBHas ¥ CEIUMEHTAIIMOHHAS YCTOMYUBOCTh. DAKTOPHI CTAOMIM3AINHN TUCIIEPCHBIX CHUCTEM.
Koarymsauuss  komtouaHbeix  cucteM. DakToOpbl, BbI3BIBAIOIIME  KOArYJISLUIO,  KOAryJsus
anekTpoiuTaMu. Teopuu Koaryiasiuuu: ajacopOUMOHHAs W 3JeKTpocraTtuueckas. Teopuss b.B.
Hepsiruna.

Temal3. MukporereporeHHbie CHCTEMbI

OMynbcud, Kiaccu(UKanusi, METOAbl MOJy4YeHUs, crabmin3anus, oOpamieHue ¢a3 B IMYIbCHUSX.
[lenbl, METOBI TOTYYEHUS, YCTOMUUBOCTh. DPUBHKO-XUMHUYECKUE OCHOBBI IEHOTAICHUS. A3pPO30JIH,
KJIacCU(pUKaLMs, METOIbI OTyueHUsl. MeTOAbl OUUCTKHU OT a3po30Jiel. DIEKTPOPUIbTPHI.

Temal4. TepmoanHaMMKa NOBEPXHOCTHBIX SIBJICHUI

[ToBepxHocTh pa3zznena (a3. CBoOojHas MOBEpXHOCTHas 3Heprus. IloBepXHOCTHOE HaTSHKEHUE,
CHJIOBAasi W DHEpPreTMveckas TPAKTOBKH. MeToj H30BITOYHBIX TEPMOIUHAMUYECKUX (YHKIUI
nosepxHocTHoOro ciost (I'm66c). I[loHsTHe 0 MOBEpXHOCTH pa3pbiBa U pa3feisiolield MOBEPXHOCTH.
O0001eHHOe ypaBHEHNE NIEPBOIO U BTOPOTO 3aKOHOB TEPMOJUHAMHKH JUISL TIOBEPXHOCTH pa3zena
¢a3. V3MeHeHUEe MOBEPXHOCTHOIO HATSKEHUS >KUIKOCTU HA IpaHMIE C COOCTBEHHBIM MapoM B
3aBUCHUMOCTH OT TEMIIEpaTyphl, KpUTHUecKas TemmepaTypa no MenzeneeBy. Cs3b cBOOOIHON
IIOBEPXHOCTHOW »HEepruu ¢ TemioTod cybnumanuu (mpaBwio Credana), MOAYJIEM YIPYrOCTH,
UJI€ANIbHOU IPOYHOCTBIO U IPYTUMHU CBOKMCTBAMH BELIECTBA.

[ToBepxHOCTB pa3ziena MeXay ABYMs KOHAEHCHUpOBaHHbIMU (pasamu. IIpaBuiao AHTOHOBA, yCIOBUS
€ro MNPUMEHEHU.

Temals. Kanuisipublie siBJIeHUS

Kannmsaproe nasnenue. 3akoH Jlamiaca. 3aBUCMMOCTD JaBJIEHMS Iapa OT KPUBU3HBI IOBEPXHOCTH
xuakoctu. 3akoH Tomcona. KanwmnspHas koHzneHcanus. M3oTepMuueckas neperoHka BEIIECTBA.
CmaunBanue. KpaeBoit yron. 3akon FOHra (cuioBoil um sHepreTuyeckuii BbIBOJbI). COOTHOILICHHE
Mexny Humu. KanumispHoe NogHATHE KUIKOCTH, ypaBHeHHE JKiopeHa, KanwuisipHas MOCTOSIHHAS
KUIKOCTH. M30MpaTenbHOe cMayMBaHME KaK METOJ XapaKTEPUCTHUKHU MOBEPXHOCTEH TBEPHABIX Tel
(muodmibHbIX U 1HM0(poOHbIX). [lodHOEe cmaunBaHue (TepMoaMHaMudeckoe yciioBue). OCHOBHBIE
METO/Ibl U3MEPEHUS MMOBEPXHOCTHOTO HATSIKEHMS KUAKOCTEH M MOBEPXHOCTHOM AHEPrHM TBEPIBIX
TeJL.

Temal6. [TloBepXHOCTHBIE SIBJICHHSI U MeXaHUYeCKHe CBOICTBA TBEPABIX TeJl

Pa3spymienne u usmenpueHue (AUCTIEPTUPOBAHKE) TBEPABIX TeN Kak (PU3MKO-XUMHUYECKHUH IMpolecc
o0Opa3oBaHus HOBOM MoBepxHOCTH. DpdekT Pebunaepa: n3MEeHEHnE NPOYHOCTH U MIACTUYHOCTH KaK
CIIEICTBUE CHW)XEHUSI TOBEPXHOCTHOW SHEpruu TBepIbIX Ted. OCHOBHbIE (OPMBI TMPOSIBICHUS
s dexTa: mIacTUPUIUPOBaHNE, BOSHUKHOBEHHE XPYIIKOCTH, CAMOIIPOU3BOJIBHOE IUCIIEPIUPOBAHUE.
Tepmoannamuueckue ycioBus nposisieHus dddexra Pebunaepa. BnusHue xumudeckoid mpupoisl
TBEPJBIX TeN M >KUIKOCTEH Ha BO3MOXKHOCTB ero mposiBieHus. [Ipossnenue s¢dexra PeObunaepa B
MIPUPOJHBIX U TEXHOJOTUYECKHUX ITPOLIECCAX.

Temal7. AncopOuus Ha IOBEPXHOCTH pa3aesa ¢a3

AIICOp6I_II/ISI KakK CaMOIIPOHU3BOJIBHOC KOHILICHTPUPOBAHUC Ha HOBCPXHOCTH pas3acia (1)33 BCIICCTB,



CHIKAIOIUX Mexkda3zHoe HaTspkeHHe. [lOBEpXHOCTHO-aKTHUBHBIE M HHAKTHBHBIC —BEIIECTBA
(mpumepbl). OTHOCUTENBHOCTH MOHSTUSL «TIOBEPXHOCTHAS aKTUBHOCTHY» (3aBUCHMOCTb OT HPHUPOJIBI
KoHTakTupyrommx ($az). TepmoanHaMuka mpoiiecca agcoporuu. Y pasaenue ajacopomnuu ['udoca.
Oprannueckue moBepxHOCTHO-akTHBHBIE BemectBa ([IAB). Knaccudukanms ITAB  mo
MOJICKYJISIPHOMY CTPOCHHIO (aHHOHO- ¥ KATHOHOAKTHBHBIC, HCHOHOTCHHBIC, aM(DOIUTHEIE); 00JIacTH
npumenenus [TAB. Bricokomonekymnsipasie [TAB (mpumepbl, OTAWMYHMS OT HHU3KOMOJICKYJISPHBIX
[TAB). Knaccuduxauus ITAB 1o MexaHumsmy HX JACHCTBUS (CMAuMBaTeNd, AUCHEPraTOpPBI,
cTabmim3aTopbl, Morommue cpeacta). llorstue o ruapoduasHO-MnodpuasHoM Oanance (I'JIB)
mouexyn [TAB.

3aBUCUMOCTh TOBEPXHOCTHOTO HaTskeHHus oT KoHueHTpauuu [IAB.YpasuenuelllumkoBckoro.
[ToBepxHOCTHAsE aKTUBHOCTb, €€ U3MEHEHHEe B romosiornueckux psgax [IAB. Tepmoannamuyeckoe
obocHoBaHue mpaBwia Tpaybe—[lrokimo. MeToasl OIEHKM  HOBEPXHOCTHOW  AKTUBHOCTH
OpraHUYECKUX

ITAB. Pabota ancopOumu. IuHaMUYecKuii XapakTep afcopOIMOHHOTO PaBHOBECHUS Ha TTOBEPXHOCTH
paznena pactBop I[IAB-ra3. VYpaBuenue Jlenrmiopa, ero cBs3b C YypaBHeHHsiMH [ u00ca,
[[IumkoBckoro u dpymkuna. CtpoeHue mMoHocsioeB pactBopumbix ITAB. J[BymepHoe cocrosHue
BEILECTBA B IOBEPXHOCTHOM CJIO€, OPUEHTALMsl MOJIEKYJI B PA3PEKEHHBIX M HACBHILIEHHBIX CIOSX.
VYpasnenue cocrosinus MmoHnocnosi IIAB. Pacuer pasmepoB monexyn IIAB. IloBepXxHOCTHBIE TUIEHKH
HepacTBOpuMbIX [IAB; moBepxHOCTHOE JaBiaeHUE, METOAbI €ro n3MepeHus. M30TepMbl AByXMEPHOIO
napieHus. OCHOBHBIC THITBI IUICHOK: Ta3000pa3HbIe, JKUIKOPACTSIHYTHIC, JKUIKAE M TBEPHbIC.
YcnoBus mepexoja IVIEHKH OT OJTHOTO COCTOSHUS K Apyromy. Ancop6ius [TAB u3 pactBopoB Ha
MOBEPXHOCTH TBEpABIX TeN. [IpaBuno ypaBHUBaHUsS MojspHOCTe Pebunmepa. Momudunupyronme
cpoiicta IIAB: rugpodunmzanmus u ruapodoOusanus TBEPAOM MOBEPXHOCTH. YTpaBICHHE
CMauyMBaHHEM B Tporeccax (IoTarmu.

Temal8. Dy1eKTPONOBEPXHOCTHBIE SIBJCHHUS B IMCIIEPCHBIX CHCTEMAaX

JBoitnoit anektpuueckuit cioir (ADC). Ilpuumnbl obpazoBanus [IDC. TepmoamHamuueckoe
paBHOBECHE MOBEPXHOCTH pazjiena (a3 ¢ yueToM dJieKTpuueckor sHeprun. Monenu crpoenus J19C
(reopun ['enpmronbia, ['yu-Uenmena, ILltepna). V3meHeHHe MNOTEHIMAla B 3aBUCUMOCTU OT
paccTosiHUs OT TIOBEPXHOCTH [UJIi CWJIBHO M Cia00 3apspKeHHBIX IMOBEPXHOCTEH; BIUSHHE
KOHIIEHTPAllMU M 3apsijia MOHOB JJIEKTPONHTA. DJIEKTPOKHMHETUYECKUE SBICHMS: 3IeKTpodopes,
AIIEKTPOOCMOC, TMOTEHLMAJAbl TEe4YeHUs U ocenaHus; Teopus [ enbmronapra—CMOIyXOBCKOTO.
DIEKTPOKUHETUYECKU I MOTEHIMAT; rpaHuIa CKOJIbXKEHUSI. Meroasl onpeeaeHus
AIEKTPOKUHETHYECKOTO MoTeHInana. CTpoeHrne MUIEIUIBl  MPUPOJIBI AJIEKTPOJIUTA HA BEIIMUYUHY U
3HaK 3apsja  KOJJIOMAHBIX 4YacTull. OCHOBBI HOHHOTO oOOMeHa. JIMOTpomHBIE  PSABL
N30snexkTpruyeckoe COCTOSIHUE B JAUCTIEPCHBIX CHCTEMax; METOJbI OMpPENeNeHUs U303JIEKTPUUECKOM
ToukH. [TpakTrueckne npuiaoKeHus NEKTPOKUHETUYECKUX SBJICHUM.

Temal9. JInodooHbIE cHUCTEMBI

JucniepraliiOHHbIE METO/Ibl TOJIYYEHUS! JUCHEPCHBIX CHUCTEM (30J€H, 3MYJIbCHH, MEeH, a3po30iei).
Pons ITAB B mpoueccax mnoiydeHHs JUCHEpPCHBIX cucteM. CBsi3b pabOThl JUCHEPIHPOBAHUS C
MOBEPXHOCTHOW 3Heprueil TBepabix Tes. Mcmomb3oBanue s¢ddexra PeOunaepa i yMEHbLICHUS
paboTHI AHC-

neprupoBanus. [Iporeccsl nucneprupoBanusi B mpupoje U TexHuke. KoHaeHcannoHHbIe CocOObI
MOJlyueHusi AucIepcHbIX cucreM. OOpa3oBaHue 30j€ B Mpoleccax XUMHUYECKUX Ppeaklui.
OCHOBHBIE METO/ABI OYMCTKHM 30yIel (Iuanu3 W ynbTpaduibsTpanus). KommonaHo-xumuueckue
cBorictBa BMC. YHuBEpCanbHOCTh MOJEKYISIPHO-KUHETUYECKAX CBOWCTB PACTBOPOB M JUCIEPCHBIX
cucreM. Teopus OpOyYHOBCKOTO JBIKEHUS 1o OiHIITeHHYy—CMonyxoBckomy. Juddysus B
KOJUIOWJHBIX CHCTeMaxX. Y paBHeHHE DWHIITEHHA. OCMOTUYECKHE SIBJICHUS B KOJUIOMJHBIX CHCTEMAX,
UX pojib B OMONOTHYECKUX Ipoleccax. PaccesiHue n moisipu3anusi CBeTa B KOJUIOUJHBIX CUCTEMax.
3akon Penes u ycnoBus ero mnpumeHuMoctd. Muaumxatpucel cBeropaccesHus. HepeneeBckoe



paccesiHue. [lornomenue ceera HEMPOBOIAIMMHU U ITPOBOAAIIMMHU YacTUiaMu. IIpumenenue 3akoHa
Jlambepra—bepa k MyTHbIM cpepaM. Okpacka KOJUIOMAHBIX CHUCTEM, OKpAalIEHHbIE KOJUIOMJbI B
npupoge u TexHuke. Hedemomerpus u TypOumammerpus. YibTpamukpockonus. I[Ipumenenue
JJIEKTPOHHOW MMKPOCKOIIMM K HCCICIOBAaHUIO KOJUIOMAHBIX CHCTEM. MeTonbl OIpenencHus
KOHLEHTPAlUU U pa3MEPOB YACTHUIL 30JI€H.

Tema2(0. CequMeHTAMOHHAS YCTOMYMBOCTH

CenumenTanuonHo-nud¢y3nonnoe paBHoBecue. Merton I[leppeHna ompenenenus uucia ABOTaapo.
CenuMeEHTAIIMOHHBIM ~ aHaAW3  MOJMAMCIEpPCHBIX  cucTteM.  KoOHCTaHTa  celMMEHTAIUH.
Huddepenumanbaas KpuBas pacupeleNieHHs YacTHI[ [0 pa3MepaM; HWHTerpajbHas KpHBasi;
MOCTPOCHUE WX M3 JAAHHBIX [0 KMHETHKE HaKOIUIeHUs ocalka. [I[pumeHeHue ynbTpaneHTpudyr s
HU3MCPCHUA MACChI YJIbT-

pasuCIIepCHBIX YacTHIl U Makpomodekyn (Jymanckuii, CBendepr).

Tema2l. ArperaTuBHasi yCTOHYMBOCTh

Teopust ycroituuBoctu nuodoOHbIX 30meil (Teopuss JIDPO). TepMoanHaMuKa TOHKUX IJICHOK.
PacknunuBaromee nasnenue no [epsaruHy. MonekynspHas COCTaBISAIOIIAs PAaCKIMHHUBAIOLIETO
JMaBJCHUS. Y4YeT MOJEKYISIPHOW NPUPOJbl KOHTAaKTUPYIOUMX (a3 Ui TOHKUX IUIGHOK H
chepruecKUx 4YacTUll. OJIEKTPOCTAaTHYECKash COCTaBISIOLIAs PACKIMHMUBAIOIIETO  JIaBJICHUS.
3aBUCHUMOCTh HHEPrUM B3aUMOJACUCTBUS YACTHI] AUCIEPCHON (Da3bl OT PaCCTOSIHHSI MEXKIY HHMH.
CrpykTypHO-MexaHuueckuii  Oappep  (teopust ~ PeOmnnepa).  Peomormueckme — cBOMCTBa
afcopOunoHHbIX cioeB [TAB — ctabunuzatopoB KOJIJIOUI0B. 3alIUTHBIE KOJUIOUIBI.

Tema22. Koaryasiums 30.1ei 31eKTpOJIUTAMU

[Topor koarynsuuu; 3aBUCUMOCTh KPUTHYECKOM KOHIIEHTpAIIUU SJIEKTPOJIMTAa OT pa3Mepa M 3apsja
Koarynupymwomero uoHa (mpaBuio Illymeue—ITapau). AHTaroHusM u CHHEPru3M B JCHCTBHH
AJIEKTPOJIMTOB Ha mpouecc koaryiasauuu. Koarymsiuss cuiabHO U ciabo 3apspKEHHBIX  301ed
(KOHILIEHTpalMOHHAS U

HeUTpanu3anmoHHas koaryssius). O6ocnoBanue npaswia Llynsie—I"apau B Teopun JJ1DO.
Onokynanus, TeTepoKoaryysus, agarynsanus (omnpeaeneHus, mpuMmepsl). KuHeTnka Koarymisiuu.
Teopust OwicTpoit koarymsiiuu (CMonyxoBckuii). OCHOBHBIE TIOJIOKEHHUS TEOPUU MEJICHHON
koarymsinuu (Pykc). ObpaTumocTs mporiecca koarysiuu. [lentuzanus.

6.2.MeTonnyeckune yKazaHus /Uil 00y4aIOIMXCH M0 OCBOCHUIO TUCHMIIIMHbBI(MOIYJIs1)
Metonuueckue ykazaHusl TNpeJHa3HA4yeHbl [UIsl TOMOIIM OOy4yaroluMcsi B OCBOEHUU
MmaTtepuana. i ycnemHoro oOy4yeHus oOydarolIUMCS JODKEH TOTOBUTHCA K JIEKIMH, KOTOpas
ABJIsIeTCA BakKHeHIIel ¢popMoit opranuzanuu ydyeOHoro mporecca. Jlekus:
— 3HAKOMMT C HOBBIM YYEOHBIM MaTepHalIoOM,
— pa3zbsAcHsET yueOHbIe 3JI€MEHTHI, TPYIHBIE I TOHUMAaHMUS,
— cucTeMaTH3upyeT y4eOHbII MaTepuall,
— OpHUEHTHUPYET B y4eOHOM IIpoLIEcCe.
Iloozomoeka k nexyuu 3aKII0YAETCS B CIETYIOIEM:
— BHUMATEJIbHO IIPOYUTANTE MATEpUal IPEAbIAYIIEN JICKLIUH,

— BBISICHUTE T€MY IPEACTOsIIEH JEeKIUH (II0 TEMaTHYECKOMY IUIaHy, 10 HH(POpMaIUH JIEKTOpa),



— O03HAKOMBTECH C y4eOHBIM MaTEPHAJIOM IO y4eOHUKY U y4eOHBIM OCOOUSIM,

— TIO0CTapalTech OMPENETUTh MECTO H3y4aeMOl TEMBI B CBOEH TPO(ecCHOHAbHON TOATOTOBKE,

—  3aIMIIUTE BO3MOYKHBIE BOIIPOCHI, KOTOPBIE BbI 3aJaIUTE JIEKTOPY Ha JIEKLIHH.
1loozomoska k npakmuieckum 3aHAMUAM.

— BHMMATEJIBHO IPOYUTANTE MaTepual JEKUUH, OTHOCAIIUXCS K JAaHHOMY CEMHUHApCKOMY
3aHATHUIO, 03HAKOMBTECH C YUEOHBIM MAaTEPUAIIOM I10 YUCOHUKY M YU€OHBIM ITOCOOHSIM,

—  BBIIUIINTE OCHOBHBIE TEPMHHBI,

— OTBETBTC HA KOHTPOJBHBIE BOIPOCHI II0 CEMUHAPCKUM 3aHATHUAM, TOTOBBTECH J1aTh
Pa3BEPHYTBINM OTBET HA Ka)KJIbII U3 BOIIPOCOB,

— olpelenuTe, Kakue ydeOHbIE 3JIEMEHTbl OCTAJUCh JUIsl BaC HESICHBIMM U IOCTapaitech
NOJIyYUTh Ha HUX OTBET 3apaHee (O CEMUHAPCKOI0 3aHATUS) BO BpeEMsl TEKYIIUX
KOHCYJIBTALIMM IperogaBarTes,

— BBIIIOJIHUTE JIOMAIIIHEE 3aJJaHHeE.

Vyrure, 9To:

— TOTOBUTBHCS MOYKHO WHIMBUAYAJIbHO, IapaMU WM B COCTaBE MaJloOM Ipymmbl (MOCIEIHUE
saBisitoTCs A PexTrBHBIMUA (popMaMu pabOTHI);

— paboyasi mporpaMMa JTUCIHIUIMHBI B YaCTH IIEJICH, MEepeyHI0 3HAHWH, YMEHUI, TEPMUHOB U
y4eOHBIX BOIIPOCOB MOXET OBbITh MCII0JIb30BaHA BaMH B KaueCTBE OPUEHTUPA B OPraHU3ALUU
o0OyueHusl.

Iloocomoska k npomesicymounou ammecmayuu. K IpoMeXxyTOUHON aTTECTallMd HEOOXOIUMO
TOTOBUTHCS LIE€JICHANPABICHHO, PETYISPHO, CUCTEMAaTHYECKH U C IEPBBIX AHEH 00yueHUs 10 JaHHOU
qucuumuiiHe. [1onbsITKM OCBOMTH TUCHUIUIMHY B IEPUOJ 3a4€THO-DK3AMEHALIMOHHOW CECCUU, Kak
IIPABUJIO, ITOKA3bIBAIOT HE Y OBJIETBOPUTEIIbHBIE PE3YIIbTATHI.

B camom Hauane y4eOHOro Kypca MO3HAaKOMbTECh C pabouell MporpamMmon AUCLUMILIUHBI U
JIpyroi yueOHO-METOAMYECKON JOKYMEHTAIeH, BKIIIOUAIOIUMHU:

— IepeueHb 3HaHUU U YMEHUH, KOTOPbIMHU 00yJaroIIHiics JOJIKEH BIIAJETh;

— TEeMaTU4ECKHE IJIaHbl JIEKIUI U MPAaKTUIECKUX 3aHATUM;

— KOHTPOJIbHBIE MEPOIIPUSTHSI;

— y4eOHUKH, yueOHBbIE TOCOOHS, a TAKXKE IJIEKTPOHHBIE PECYPCHI;

— TIepeuYeHb IK3aMEHAIIMOHHBIX BOIIPOCOB (BOMPOCOB K 3a4YETY).

ITocne sToro y Bac T0MHKHO CPOPMHUPOBATHCS YETKOE MpeICTaBlIeHHe 00 00beMe U XapakTepe
3HaHUH W yMEHUWH, KOTOphIMH Hajo Oyder oBJaaeTh No aucuuiuinHe. CucTeMaTudeckoe
BBIMIOJIHEHHE Yy4eOHOW paboThl Ha JIEKIUSAX U MPAKTHUECKUX 3aHATUSAX MMO3BOJUT YCHEIIHO OCBOUTh

JUCHUIINIMHY U CO31aTh XOPOIIYTO 633y JJI TIPOXOXKACHU A HpOMe)I(YTOLIHOI;'I aTTrecTanuu.



6.3. Martepuanbl A5 NPOBedeHHS TeKylIero W NPOMEKYTOYHOr0 KOHTPOJSA 3HAHUH
CTYEHTOB

KoHTpo/b 0cBOeHUs1 KOMIIETeH U
Tabnuya 6.3.1

Ne Buj xoHTpos KonTposmpyembie TeMbl (pa3eJibl)

m\n

1. pedepar VcTopuspa3BuTHAHEYTEIPOMBICIIOBONXUMUU. Ob6nactu
IPUMEHEHMSL, KJIacCU(PUKALUS M TUIIBl XUMHUUECKUXPEarecHTOB

2. 3ayer Bce Bonpocsl

6.3.2. Texkymuii KOHTPOJIb YCII€eBA€MOCTH MPOBOAUTCS B GopMe KOJIJIOKBUYMOB.

Texymuii KOHTPOJIb MPOBOAUTCA CUCTEMAaTUYECKH B YaChl AyAUTOPHBIX 3aHATUN WM BO BpeMs
ayJTMTOPHOW CaMOCTOSATEIbHOW pPabOTHl oOydaromuxcs. PyOexHbIi KOHTPOJIb TPOBOJUTCS C
MOMOIIbI0  OTIENbHO Pa3pabOTaHHBIX OICHOYHBIX CpeACTB. [IpOMEXYTOYHBIH  KOHTPOJIb
OpTraHHU30BBLIBACTCA HA OCHOBC CYMMUPOBAHUS JAHHBIX TCKYIICTO U py6e>1<H0r0 KOHTPOJIA.

7. OHOEHOYHBIE CPEIACTBA JJid TEKYHIEIO KOHTPOJISA YCIIEBAEMOCTU WU
IMPOMEKYTOYHOM ATTECTAIIUA
®opMa KOHTPOJIS — 3a4eT.

7.1. IlpumepHbIe BONPOCHI K 3a4eTy.

Bonpocsiuisizauera
2. ArperatHoe cocTosiHHE BemlecTBa. IIoHATHE O TEpMOAIEPHBIX peaKUUsIX U IUIA3MOXUMH.
["a3000paznoe cocrosinue. [TonsiTue 00 naeaNbHBIX U pealbHBIX razax
YpaBHEHME COCTOSIHUE UI€ATBHOTO ra3a. ['a3oBas nmocrosiHHasl.
2.OCHOBHBIE 3aKOHBI HJI€AIbHBIX TA30B U MOJIEKYJISPHO-KMHETUYECKAsT  TEOPHs
3.PeanbHble ra3sl. YpaBHeHue Ban-nep-Baanbca.l'azoBsle cmecu. 3akoH [{ansToH
4. XKunkoe coctosiHMe. XapaKTEpUCTHKA )KUJIKOT'O COCTOSTHUS
5.PactBopbl.PacTBOpUMOCTB ra30B B JKUAKOCTSIX. B3anMHas pacTBOPUMOCTD KUAKOCTEN
PacTtBOpUMOCTB TBEP/BIX BEIIECTB B KHUIAKOCTAX
6.lucddys3us u ocmoc B pactBopax. [ToHnxkeHne naBiaeHNs HACHIILIEHHOTO Tapa pacTBOPUTEISL.
7. TemnepaTypa 3aMep3aHus U TeMIIepaTypa KUMEeHHs pa30aBiIeHHbIX pPacTBOPOB
8. IloBepxHOCTHOE HaTSKEHHME >KMIKOCTEH. M3MepeHHe NOBEpXHOCTHOrO HATsDKEHHA. Bs3kocTh
JKuakocren. M3mepenune Bs3kocTH. Vcriapenne u KUIeHue )KUIKOCTEeN
9.TBepnoe cocrosnue. IlnaBnenne u 0TBEpIEBaHNE BELIECTB
10.OcHOBHBIE TUIIBI KPUCTAJUIMYECKUX PELIETOK
11.OHepreTuka u HaNpPaBIECHHOCTh XUMUYECKUX MTPOLIECCOB
12.BHyTpeHHSIsl SHEprus, SHTaIbIUSA U TeroBo 3ddext peakuuu. CTaHgapTHBIE YCIOBUS H
CTaHJAPTHOE COCTOSIHUE.
13. Tepmoxnmuueckue ypaBHeHHs. 3akoH ['ecca
14.Bropoe Hayasio TEpMOAMHAMUKHA. DHTPOIHUS
15.1306apHO0-n30TEpMHUYECKUH TTOTeHIIMaN. HanpaBneHne XuMn4eckoi peakiuu
16. Conepxxanue u 3amadnd Kypca. Ponb KOJUIOWIHBIX CHCTEM W SIBICHHUM B MPUPOJE U TEXHUKE.
Cneunduueckue OCOOCHHOCTH JUCHEPCHBIX CHUCTEM — TETEepPOreHHOCTh, OoJblIasyneabHas
IIOBEPXHOCTh, BBICOKAsl AUCIIEPCHOCTb.



17.Mepa nucniepcHOCTH. BiusiHre qucnepcHOCTH Ha CBOMCTBA JUCIIEPCHBIX CUCTEM.

18.Knaccudukanusi AUCHEPCHBIX CUCTEM I10 HMHTEHCHUBHOCTH MeX(a3HbIX, MEKMOJIEKYIISPHBIX
B3aMMOJICHCTBHI, TUCIIEPCHOCTU U arperaTHOMY COCTOSIHUIO ¢as3.

19.TennoBoe nBHUXKEHUE MOJIEKYyJl M OpoyHOBckoe jBwkeHue. Cpenanuil ciasur. Duaykryanus
IUIOTHOCTH KOJIJIOUJHBIX CHCTEM.

20.Muddy3us. BeiBon ypaBHeHust OiHmTeiHa 118 kodddumumenta nuddy3uu. Csi3p MexIy
CPEIHHUM CIBUTOM M KO3 urmentom auddysuu.

21.0cmoTrueckoe JaBJICHHUE B KOJUIOMAHBIX CUCTEMAX, UX POJIb B OMOJIOTHYECKUX mponeccax.

22.Metoapl  ONpeAeNeHUS] JUCIEPCHOCTH  KOJUIOMAHBIX YacTUIl M  MOJIEKYJSIPHBIX — Macc
MaKpOMOJIeKyJ1. YIIbTpalueHTpuyrupoBaHue.

23.PaccesHue W TOJSpU3ALUS CBETa B KOJUIOMIHBIX cucrteMax. Oddext Tunmansa. Ssnenue
omnasiecieHIMK. 3aK0oH Pasiest u ycnoBus ero npuMeHeHus. HankaTpuca paccesHusl.

24 IlornomieHne cBeta B TUCIEPCHBIX cucremax. [IpuMenenne 3akoHa JlamGepra-bopa k MyTHBIM
cpeaam. Koaduuuent nornomenus, s3kcTuHKIUN. ONTHYECKas INIOTHOCTh. OKpacka KOJIOUJIOB.
Crienudrika ONTHYECKUX CBOKCTB 30JI€i METAILIOB.

25.21eKTpOKMHETHYECKUE SBJICHUS: 3JEKTPo(Ope3, EKTPOOCMOC, MOTEHIHAIbl CEAUMEHTALUU U
IIPOTEKAHUS.

26./1BoiHOI 2JIEKTpUUECKHUE CIIOW Ha rpaHulle pasnena ¢as. PazBuTue mpencTaBlieHU O CTPOCHUHU
JIBOMHOTO AJIEKTPHYECKOTO CIIOSI.

27.Teopun I'enpmronbua, Yenmena, Illtepna. DnekTpoKMHETHYECKUH MOTeHUMaN. BiusHue
uHAUPGEPeHTHBIX ¥ HEeUHAU(PGEPEHTHBIX JIIEKTPOJIUTOB Ha JIIEKTPOKUHETHUECKUH U
ANEKTPOXUMHYECKUN MOTeHIMaNbl. [lepe3apsika moBepXHOCTH.

28.CtpoeHune MULIET B TUAPO(POOHBIX KOJUIOUAHBIX CUCTEMAX.

29.ArperatuBHas U ceIMMEHTAIlMOHHAs YCTOHYMBOCTb KOJUIOMIHBIX cucTeM. Poib cTtabunnsaropa B
IPOLIECCE TOJIyYEHHMS KOJUIOMIHBIX cUcCTeM. IlomydeHue KOJJIOMIHBIX CUCTEM METOAaMU
bu3NYECKON U XMMHUYECKON KOH/IEHCAI1H.

30.3aBUCHMOCTh CKOPOCTH KOAryJsiiuM OT KOHILIEHTpaluu siiekTponuTta. KuHernka ObicTpod u
MeIJIeHHOW Koarymsiuu 1mo CMomyxoBckomy. [lpaBmiia Koarymsimuy SIEKTPOJMTAMH. 30HBI
YCTOWYMBOCTH TIPH TIepe3apsIKe KOJIOWIHBIX YaCTHIl. AHTOTOHU3M M CHHEPTH3M DJIEKTPOJIUTOB.
B3anMHas koarynsauus 305ei. 3aimTa KOJIJIOUIHBIX YaCTUI] U CeHCUOMTU3AIIHSL.

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B popme 3a4era

OueHnnBaHue 0TBETA HA 3a4eTe
Tadoauua 7.1

ITokazarenu Kpurepuu

(YpoBeHb
OCBOCHHUS)




3auteHo

He 3aurteno

1.TlonHOTa WH3I0XKEHUS
TEOPETUUYECKOTO
MaTepuana,

2.ITonHoTa u
MPABWIBHOCTh PEIICHUS
MIPAKTUYECKOI0 3a/IaHus;

3. IlpaBUIIbHOCTD W/HITH
apryMEeHTUPOBAHHOCTb
W3II0KEHUS
(mocnenoBaTeNbHOCTD
NEUCTBUI);

4. CaMOCTOSTEIbHOCTD
OTBETA;

5. KynbTypa peun;

CryneHTom nag TIOJTHBIH, B JIOTHYECKOU
MOCJICIOBATEILHOCTH ~ Pa3BEpPHYTHIH  OTBET  Ha
MOCTaBJICHHBIN BOMPOC, TJIe OH MPOJEMOHCTPUPOBAI
3HaHUS TIpeAMETa B IIOJIHOM o00beMe ydeOHOM
MPOrPpaMMBbl, JIOCTATOYHO TIIYOOKO OCMBICIHBAET
JTUCHUIIINHY, CaMOCTOSITEJIbHO, M HCUEPIIBIBAIOIIE
OTBCYACT Ha AOIIOJIHUTCIBHBIC BOHpOCBI, HpI/IBOI[I/IT
COOCTBEHHEIE IpUMEPHI o npoOJeMaTHKe
MOCTaBJICHHOTO BOMPOCA, PELIUI MPEII0KEHHbIE
NpaKTUYECKHE 3a7aHus 6e3 OIUOOK.

CryneHTOM JaH OTBET, KOTOPBIH
CEpPBbE3HBIX HETOYHOCTEH, 0OHapyKUBAIOIINUN
HE3HaHWE IPOLIECCOB  H3y4yaeMOM  IMpeIMEeTHOMH
001aCTH, OTJIMYAIONIUICS HErTyOOKHM pacKpbITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeCc(OPMHUPOBAHHBIMU HAaBBIKAMH aHAJHM3a SBICHHM,
IPOILIECCOB, HEYMEHHUEM JaBaTh apryMEHTHPOBAaHHbIE

COJICPXKHUT PSIZT

OTBECTHI, c1a0bIM BJIaJICHHUEM MOHOJIOTHYCCKOM
pPCUbLO, OTCYTCTBUEM JJOTMYHOCTH n
OoCICaA0BAaTCIBbHOCTHU. BI)IBOZIBI IMOBCPXHOCTHBEI.

Pemenue MMPAKTUYICCKUX 3aJjaHuM HE BBIIIOJIHCHO, T.C.
CTYACHT HC CII0cOOCH OTBETUTH Ha BOIIPOCHI JaxKe
IIpu JOITOJIHHUTCIIBHBIX HaBOJALIHNX BOIIpOCax
nperoaaBaTeCiIsl.

OneHuBaHue BHINOJHEHUS NMPAKTUICCKUX 3aJaHUH U petbepaTOB

Tadauna 7.2
ITokaszarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OtnuyHO 1. TTonuoTa CryneHTOM 3a7aHue BBIIOJHEHO CaMOCTOSTENBHO.
(TIOBBIIIICHHBIH BBINTOJIHEHUS [Ipy STOM cCOCTaBIE€H TPABHIBHBIH AJITOPUTM
YPOBEHB) NPAKTHYECKOTO 3a/IaHus. | BBIIOIHEHMS 3aJaHKs, B JIOTMYECKHX PACCYKICHHAX
2. CBOEBpEMEHHOCTH HET OUINOOK.
Xopo1io BBITOJIHEHUS 3a/IaHMs. CryneHTOM 3a/laHue BBIIOJIHEHO C MOJICKA3KOM
(6a3oBBII 3.TlocnemoBarensHOCTh | TIpernoaaBatess. [Ipy 3ToM cocTaBieH MpPaBUIIBHBIN
YPOBEHB) u palMOHATIBHOCTD | AITOPUTM  BBINIOJIHEHUS 33JaHUSA, B JIOTUYECKOM
BBITIOJTHEHUS 3a/IaHMSL. pacCy)KI€HHH  HET  CYINIECTBEHHBIX  OIIMOOK;
4.CaMOCTOATENBHOCT | IPAaBWIIBHO  CAENTaH  BbIOOp  MaTepuana i
BBIIOJIHEHUS 3aIaHHSL. BBITIOJIHEHUS 3a/laHUs; €CTh OOBSICHEHHE PEIICHHS,
HO  3aJlaHhe  BBIIOJHEHO  HepalMOHAJIbHBIM
CHOCOOOM.
Y noBieTBOpuUTEND CryneHTOM 3a/1aHue BHITIOJIHEHO € TOJICKa3KaMu
HO
(moporoBbIit
YPOBEHB)
HeynoBnerBopure CryneHToM 3a/laHue HE BBITOJIHEHO.
JBHO

(YpoBeHb

HE




chopMHpOBaH)

OnenuBanye BbINOJHEHHS J1a00paTOPHBIX padoT

Tabauuna 7.3
[Tokazarenu Kpurepun
(ypoBeHB
OCBOEHUS)
OTnuyHO 1.ITonnota BbmonHenus | CtynenTom  jaboparopHas paboTa  BBINOJHEHA
(TIOBBILIICHHBIH nabopaTopHoii paboThl; | camocTosTensbHO. CocTaBiIeH MPaBUIIBHBINA alTOPUTM
YpOBEHB) 2.CBOEBPEMEHHOCTD poBeeHUsT paboThl, TMOJY4YEHHbIE Pe3yJIbTaThl
BBITTOJIHEHUS; OpaBUIbHO  O(GOPMIICHBI, 3aJaHHsl  BBINOJHEHBI
3.KavectBo odopmiieHus | monmHOCThIO. OTueT O jabopaTopHOil paboTe cruaH
nabopaTopHOi paboThI; | BOBpPEMs.
Xoporio 4.CamMOCTOSITENILHOCTD Crynenrom nabopaTopHasi paboTa BBINOJIHEHA C
(6a3oBbIii BBIIIOJIHEHUS. [MOJCKa3KaMuU MIPENo/1aBaTelIs. CocraBien
YpOBEHB) NPaBWIbHBIM  alIrOpUTM  MpOBENEHUs  padoThI,
MOJTy4YCHHBIC pe3yabTaThI odopmIIeHBI c
HEOOJBIIUMU 3aMEUYaHUSIMH, 3a/1aHUS BBITIOTHEHBI
noJHOCThIO. OT4er o abopaTopHOi paboTe cHaH
BOBpEMsI.
Y noBneTBopuUTENDH Crynenrom JnabopatopHasi paboTa BBINOJIHEHA C
HO noJckaskaMu mnpenojaBatend. [Ipu sToM 3amanue
(moporoBbIit MOHATO  NIpPaBWIbHO, paboTa  BBHINOJIHEHA  HE
YpOBEHB) MOJIHOCTBIO, JIUOO TONY4YeHHbIE pe3yabTaThl He
OpaBWIbHO  OQOpMIIeHBI,  JUOO  OTYET O
1abopaTopHOit paboTe HE clIaH BOBPEMSI.
HeynosnerBopure Crynentom nabopatopHas paboTa HE BHIIIOJIHEHA.
JIBHO
(YpoBeHb HE
chopMHpOBaH)

OnenuBanne KOHTPOJIBHBIX PadoT

Tabaunua 7.3.
[Tokazarenu Kpurepun
(YpOBEHB OCBOCHHS)
OtnuyHO 1.ITonHOTA CryneHToM 3aJaHusi KOHTPOJIbHOM pabOThI peleHbI
(TIOBBIIIICHHBIH BBITIOJTHEHUS camocrosTenbHo. [Ipu 3TOM cocTaBieH MpaBUIbHBIN
YPOBEHB) KOHTPOJIbHOM QITOPUTM  peIIeHUs  3aJaHuif, B  JOTMYECKHUX
paboTHI; paccyX/eHUsX, B BbIOOpE (OpPMYT U PELIEHUU HET
2.IlocnenoBarens- OLIMOOK, MOJTY4YeH BEPHBIM OTBET, 3aJJaHHE PELICHO
HOCTh U | pallMOHAJIBHBIM CIIOCOOOM.
Xoporo palOHaIbHOCTh CryneHToM 3aJaHusi KOHTPOJIbHOM pabOThI peleHbl
(6a30BBII YPOBEHB) BBITIOJTHEHUS camocrosTenbHo. [Ipu 3TOM cocTaBieH MpaBUIIbHBIM
3aJaHui’ QITOPUTM  pPEUIeHUs  33JaHus, B  JOTMYECKHX
KOHTPOJIbHON PacCy)KICHHAX W pEIIeHHH HET CYIIECTBEHHBIX
paboThI; OmMOO0K; MpPaBUIBHO CHeNaH BbIOOp GopmMyn ams
3.CaMOCTOATENBHOC | PEUICHUS; €CTh OOBSICHEHWE pEIIeHUs, HO 3aJaHue
Th PELICHUS; PEeLICHO HepalMOHAIBHBIM CIIOCOOOM MIIH JIOMYIEHO
He 0oJiee JBYX HECYIIECTBEHHBIX OLIMOOK, MOITy4YeH
BEPHBII OTBET.




Y 10BIETBOPUTEIILHO CryneHToM 3aJaHusi KOHTPOJIBHOM pabOTHI pelIeHbI

(TOpOroBBIN YPOBEHbD) camocrositensHo. [lpu  3TOM 3amaHMe  MOHSTO
MpaBUJIBHO, B JIOTUYECKUX PACCYKICHHUSIX HET
CYIIECTBEHHBIX OILINOOK, HO JIOTTYIIIEHbI

CyllecTBEHHbIE OMMOKKM B BbIOOpe (hopmyn mnu B
MaTeMaTUYeCKUX pacyerax; 3aJaHHe peIICHO He
MOJTHOCTBIO MJIH B 00IIIEM BHJIE.

npenoaaBaTciiA. HpI/I 9TOM 3aJaHueC IIOHATO
MMpaBUJIbHO, B JIOTHYCCKOM PpPACCYKACHHUHU  HCT
CYIIECTBCHHBIX OH_II/I6OK, HO JOITYIICHBI
CYIICCTBCHHBIC OIIMOKH B Ipu  BBIIIOJIHCHUU,
3aJaHHUC BBIIIOJHCHO HC IIOJJHOCTBIO HJIM B O6IH€M

BUJIC.

HeynosnerBopurensHo CryneHToM 3a1aHH€e HE PElIeHO.
(YpoBeHb HE

chopmupoBaH)

@OH/]1 OLIEHOUHBIX CpelCcTB npuBeieH B [lpunoxenun 1.

8. YueOHoO-MeTOAMYECKOE 00ecmeyeHne TUCIUIIINHBI
8.1. YueOHas JmTeparypa
\) OcHoBHas JuTEpaTYpa:

|. beauk B.B. ®usnueckas u xomronnnas xumusg/B.B. beauk, K.W. Kuenckasa. — M.: Axkanemus, 2005. — 288 c.

. Tenppman M.H. Kommonanas xumus/M.U. I'enspman, O.B. Koanesckas, B.I1. FOctparos. — Cn6.:Jlaus, 2005. —
336c.

. 3umoH A.Jl. Komnongnas xumus/A.Jl. 3umon. — M.: ATAP, 2005. - 320c.

L. KpyrnsikoB I1.M. ®@usnueckas u komwtouanas xumus/IL.M. Kpyrnsaxos, T.H. XackoBa . — M.: Beicur.mik., 2005.-

319c.

)) JlomostHUTEIbHAS JIMTEpaTypa:

1. banesun C.A. OcHoBbl usudeckoir u komwtouanon xumuu/C.A. banesun, b.B. Epodees, H.U.
[Tono6aes. — M.: Ilpocsemienue, 1975. — 398c.

2. Bororkuii C.C. Kypc xomnmougnoit xumuu. M.: Xumus, 1976. — 512c.

3. HoObrunn JI.I1. ®usnueckas u xowtougaHas xumust/I.I1. no6eruun, JI.W. Kaganep u ap. — M.:
ITpocsemenue, 1986. — 463c.

4. EBctpatoBa K.U. ®usnueckas u xomnounnas xumusi/ K.M. EsctpatoBa, H.A. Kynuna, E.E.
ManaxoBa. — M.: Bercir.mk., 1990 . -487c.

5. ®@ponos IO.I". Kypc komnonnnon xumun. — M.: Xnmun, 1982. — 400c.

6.YVxaxoBa JI.A.,ApuakoBa P.JI. JlaGopaTopHblii mnpakTukym; noj penakuuet npd. JI.x.H.



CynteiroBoit 3.X.- Marac [Tunurpum,2008r.

8.2.UndopmanmonHoe U NPOrpaMMHoOe obecrieyeHune

Ha3Banmue pecypca Ccbuika/nocryn

DnekTpoHHas Oubnmoreka onnaiiH «EauHoe okHo K | http://window.edu.ru
00pa3oBaTEIBLHBIM PECYpPCaM)

«Obpa3oBatenbHbIN pecypc Poccuny http://school-collection.edu.ru

denepanbHbIii 00pa3oBaTeabHBIA MOPTAI: yupexaenus, | http://www.edu.ru
nporpammsl, cranaptel, BY3b1, Tectsl EI'D, THA

denepanbHbIi LEHTP uHpopmMarmonHo- | http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DIIMOP)

Pycckast BupTyanbHast OnOaHOTeKA http://rvb.ru

KabuHer pyccKoro si3pIka U JINTEPaTyphbl http://ruslit.ioso.ru

HarpioHabHbIi KOPIYC PYCCKOTO SI3bIKA http://ruscorpora.ru

ExxenenenpHuk Hayku W oOpasoBanusi Ora Poccuwm | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayunas anekrponHas Oubnmoreka «e-Libraryy» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoreuHas cucrema [PRbooks http://www.iprbookshop.ru

DJeKTPOHHO-CIIPAaBOYHAs CHCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHPOpMHO»

Wudopmannonno-npaBoBass cucrema «Koncynprant- | CeTeBast Bepcus, JOCTYITHA CO BCEX

TLTIOC) KOMITBIOTEPOB B KOPIOPATHBHOMN
cetu Unrl'y
DneKTpoHHO-0nOIHoTeuHast cucreMa «HOpaity» https://www.biblio-online.ru

8.3. IlporpammHoe oGecnieuenue

JluneH3nonHoe mporpaMmmHoe obecneuenue, ucnoiabzyemoe B Uurl'y

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. IIporpammusblit kommiieke MMUC “Jlexanat”
1.5. IIporpammusbiit kommiekc MMUC “Busyansnas Ctynus TectupoBaHus”
1.6. ITporpammuslii kommekc MMUC "ITJIAHBI"
1.7. Ilporpammusiit kommiekc MMUC "3JIEKTPOHHBIE BEJJOMOCTHN"
1.8. Ilporpammuselii  kommieke MMUC  BEB-IIPUJIOKEHUE  "TIPUEMHASA
KOMUCCUS-OHJIANH"
1.9. MMporpammusrit kommiekec MMUC "TIPUEMHA I KOMUCCH A"
1.10. IIporpammusrit kommuiekc MMUC "BEJJOMOCTU KA®DE/IPbI"
1.11. 1C 3apnnata u Kaapsi
1.12. 1C KamuH: pacuet 3apabOTHO¥ MIaThl
1.13. AntuupycuoellO Kaspersky endpoint security
1.14. CnpaBouHno-npaBoBas cucreMa “KoHcynbTant”
1.15. 1C byxrantepus
rOCyJIapCTBEHHON OMOINOTEKH


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MarepuanbHo-TeXHHUYeCKasi 0a3a YHHBEPCHTETa IO3BOJSET O0CCIEUMBATh KAauyeCTBCHHOE
MIPOBEJICHNE TEOPETUUECKUX U MPAKTHUECKUX 3aHATUH.
[lepeueHbr HEOOXOIAMMBIX TEXHHUYECKHX CPEIACTB OOYYCHHS, HCIONB3yeMbIX B y4eOHOM
IpoLecce U OCBOEHUS TUCHUIUTNHBI «Du3nuecKas U KOJUIOUIHAS XUMUS»:
® KOMITBIOTEPHOE M MYJIbTUMEANIHOE 000PYIOBaHUE;
® BHUJICO- U ayIMOBHU3YaAJIbHBIEC CPEICTBA OOYUECHHUS U JIp.
Hcnone3yemoe oOmee W CHeHMATM3UPOBAHHOE YyueOHOe 000pyaoBaHUE, HAMMEHOBAHUE
CHEIHMATU3UPOBAHHBIX ayTUTOPHIi, KaAOMHETOB, J1a00opaTOpuil C MepeuHeM OCHOBHOT'O J1a00paTOpHOTO
000pyI0BaHus, CPEACTB U3MEPUTEIHLHON TEXHUKU MTPUBEACHBI B Ta0J. 7.2.

Ilepeyensn TeXHHUYEeCKHX CpeacTB, HCI0JIb3yeMbIX npu oCylecTBJIeHUH
00pa3oBaTe/ILHOIO NMpoIecca Mo AMCUUIUIHEe «DPu3nyeckass U KOJJIOUIHAS XUMHS»

Taoauna 9.1
No Hymepauus
11/-11 IlepeyeHb OCHOBHOTO 000PY/AOBAHUS pa3ieyioB/TemM
AUCIHUIJIMHBI
1 JlaGoparopus koutouaHo xumuu Ne 601 1-9
Jlabopartopus ¢usnyeckoit xumuu Ne 608 1-6
2. PorannonHsIil ncmapuTeab B KOMIUIEKTE ¢ HarpeBaTeIbHOM OaHel S 1
3. Tepmocrat 1-9
4. Anmapatr APHC-19 nns pa3ronku He(TEpoayKTOB 1-9
5. Bub6porpoxor 2-9
6. OnexTpoHHBIe TabopaTtopHbie Becbl CASMWP-300H 2-9
7. pH-meTpsI 3)
8. XHUMHUYECKHE PEaKTUBbI 1-9
9. JlaGopaTopHas nocyzaa 1-9
10. MaruuTHas Memanka MHoromectHas 113-0135 3-4
11, Annmapar TB3 nns onpeneneHuss TeMmnepaTypbl BCIBIIIKH B 5
3aKPBITOM THUIJIE
12. Arnmnapat aJist onpenesneHus yciaoBHoH Bsizkoctu BY — M 3)
13. [TepememmuBatomiee yctpoiictBo [13-6410m 1-9
14. Mukpockon Mukmen -5-1 9
15. Muxkpockon Mecrosms-200A 9
16. ApeoMeTpsl, AJisl ONpeiesIeHs INIOTHOCTU HepTH 4
17 Bucko3zumerpsl, 11t onpeaeneHus BI3KOCTH 4

PaGouas mnporpamma aucrumiiuHbel «®Pu3nueckas M KOJUIOMAHAS XUMHs» COCTaBJeHa B
cootBercTBUU ¢ TpeboBanusMu OI'OC BO mno nanpasnenuto noarotosku 21.03.01 Hedrerazosoe
Jeno TpOoQUIb MOATOTOBKH «ODKCIUTyaTalMst M OOCIY)KMBAaHHE TEXHOJOTMYECKUX OOBEKTOB
He(Tera3oBoro Mpou3BOJCTBAY», YTBEPXKIACHHOIO MpHKa3oM MuHHCTepcTBAa 00pa3oBaHMs M HAYKH



Poccuiickoit ®@enepamm ot «09» despans 2018 1. Ne96 , ¢ yuemom npogheccuonanrbHvix
cmanoapmos  19.003  «Cneyuanucm no o00CHYIHCUBAHUIO U  PEMOHMY  Hepme3aso0CcK02o
000pYy008aHUAY, YMBEPHCOeHHbI npukazom Munucmepcmea mpyoa U COYUATbHOU 3AUUMbI
Poccuiickoti @edepayuu om 21 nosops 2014 2. N 927u (3apecucmpuposan Munucmepcmeom
rocmuyuu Poccutickoii @edepayuu 8 doexabdps 2014 2., pecucmpayuonnwvii N 35103), ¢ usmenenuem,
BHeCeHHbIM npukazom Munucmepcmea mpyoa u coyuanvhou 3awumsl Poccuiickoti @edepayuu om
12 dexabps 2016 2. N 727u (3apecucmpuposan Munucmepcmeom ocmuyuu Poccutickoii @edepayuu
13 sameaps 2017 2., peeucmpayuonnsiii N 45230); 19.026 «Cneyuarucm no mexHu4ecKkomy
KOHMPONIO U  OUACHOCMUPOBAHUIO 00BEKMO8 U COOPYICEHULl Hepme2az08020 KOMNIEKCay,
ymeepaoicoerHblll npuxkazom Munucmepcmea mpyoa u coyuanvrol sawumsl Poccutickou ®edepayuu
om 10 mapma 20152 N 156n (3apecucmpuposan Munucmepcmeom rocmuyuu Poccutickoi
Deoepayuu 1 anpens 2015 2., pecucmpayuonnwiti N 36685);719.053 «Cneyuanucm no ouaznocmuke
000pY00BAHUS MASUCPATbHO20 MPYOONPo8oda Hedhmu u HepmenpooyKmosy, YmeepiHcOeHHblll
npukazom Munucmepcmea mpyoa u coyuanvrou 3awumsl Poccutickot @edepayuu om 19 anpens
2021 2. N 253u (3apecucmpuposan Munucmepcmeom iocmuyuu Poccutickou @edepayuu 21 mas
20212,  pecucmpayuonnwiti N 63552); 19.055 «Cneyuanucm  no  sKChayamayuu
Heghmenpooykmonepexkauugaroujeli.  CMaHyuy  Ma2ucmpaibHo20  mpyoonpogooa  Hedpmu U
HepmenpooyKmosy, ymeepi#CcOeHuvlll npuxazom Munucmepcmea mpyoa u COYUAIbHOU 3auyumbl
Poccuiickoti @eodepayuu om 19 urons 2017 2. N 584n (3apecucmpuposarn Munucmepcmeom rocmuyuu
Poccuiickoit @eoepayuu 11 cenmsabps 2017 2., pecucmpayuonnsiii N 48139).

[Iporpammy cocraBuiu:
1. Vxaxoa Jleitna SIxpsieBHa — HOIEHT Kadeapbl « XUMUN»

[Iporpamma ogo0Opena Ha 3acenannu Kadeapbl «XUMUK)
[Tpotokon Ne 9 ot «20» 06 2022 rona

[Iporpamma omoOpeHa Y4eOHO-METOIUYECKUM COBETOM HH)KEHEPHO-TEXHHUYECKOTO
WHCTHUTYTA
[Tporoxon Ne 10 ot «21» 06 2022 rona

[IporpaMmma paccMOTpeHa Ha  3aceaHUU  Y4eOHO-METOJWYECKOTO  COBETa
YHHBEPCUTETA
[Tporokon Ne 10 oT « 29 » 06 2022r.



http://ivo.garant.ru/document/redirect/70818242/0
http://ivo.garant.ru/document/redirect/71587966/178
http://ivo.garant.ru/document/redirect/71587966/0
http://ivo.garant.ru/document/redirect/70943552/0
http://ivo.garant.ru/document/redirect/71741818/0
http://ivo.garant.ru/document/redirect/71764752/0

CBeI[eHI/ISI 0 NMMEPEYTBEPKACHUH NMTPOrpaMMbI HaA Oqepennoﬁ yqeﬁﬂblﬁ roan
perucrpanumn U3MEeHeHM

epBbI BMEHEHUS kadeapoii
A, 1aTa)




