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IHACIIOPT
POHJA ONEHOYHBIX CPEACTB
1o AucuuIuinHe (Moayno) «@Pu3nka KOHAEHCUPOBAHHOTO COCTOSHUS

O01me moJI0KeHus

@®onp oueHouHblx cpeactB (nanee POC) npeaHasHaueH [UIsl KOHTPOJS U OLEHKU
00pa30BaTeNbHbIX JOCTH)KEHUN 00y4YarolIuXCsl, OCBOUBIIUX MPOTrpaMMy Y4eOHOH NUCIUILTUHBI
«®Du3rKka KOHJIGHCUPOBAHHOTO COCTOSIHUS» MPOrPaMMbl TOJTOTOBKH CIICLHAIUCTOB TI0
OakanaBpy s crenaabHocTH 03.03.02 Ousuku.

B pesynbrate ocBoeHHS y4eOHOW TUCIUIUIMHBI (pU3UKa KOHJACHCUPOBAHHOTO COCTOSHUS
oOywaronuiics JODKeH o0manate mnpexycMorpeHHbiMH PI'OC  crienyronmMu  yMEHUSIMH,
3HAHUSIMU, A TaKXE€ HCIOJIb30BaTh NPHOOPETCHHBbIC 3HAHUS W YMEHUS B MPAKTHUYECKOU
JESTEIIbHOCTH U MTOBCEIHEBHOM JKU3HH.

B pesynbrare ocBoeHUsT IUCHUIUIMHBI «®DU3MKAa KOHJIEHCHPOBAHHOTO COCTOSHUS
dopmupytorcs cienytonie (obmenpodeccuonaibibie, MpodecCHOHaIbHbIE) KOMIIETCHIIUU

00yJaromierocs:
1) O6menpodeccnoHaIbHbIe KOMIIETEHIIHH BHIMYCKHUKOB H HHAMKATOPHI HX
JAOCTHIKEHHUS
Koabl Conep:xanue Ilepeyens miIaHupyembIX pe3yJbTaToB | Bug
KOMIIETEHIIHH | KOMIIETEeHIHH 00y4eHHUsI MO AUCHUILINHE OLIECHOYHOI'0
cpeacTBa
OIIK-2. Cnocob6en  npooauts | MOIIK 2.1. 3naeT ocHOBHBIE onpenenenus | Juckyccus
Hay4YHbIC WCCIICJOBAHUS | U TIOHATHS OOIEH W TEOPETUYECKOM
¢u3znyeckux OOBEKTOB, | GU3UKU; OCHOBHBIE (DOPMYIBI U 3aKOHBI
CUCTEM U TMPOIIECCOB, | OOUIe U TeopeTHdyecKoh  (QU3UKH;
o0OpabaThIBaTh U | OCHOBHBIE METOJIbI PEIICHUs 3a7a4 OOIIei
MIPEJICTaBIIATh U TEOPETUYECCKOUW (PU3UKH. OCHOBEI
AKCIIEPUMEHTAIILHBIE TEOPETUYECKOE U  OIKCIEPUMEHTAIBHOE
JIAHHBIE METOJIBI  WCCIEAOBAHUS  (PUINICCKUX
00BEKTOB; METO/bl 00pabOTKM M aHaIu3a
OKCIIEPUMEHTAIBHBIX JIAHHBIX; METO/IBI
COITOCTABIICHUS TEOPUH ¢ | YcTHbII
AKCIIEPUMEHTAIBHBIX JIAHHBIX B 00JacTh | OMPOC
UCCIIEAYEMBIX 00BEKTOB; o0J1acTh
MOITBEPKICHUE byHIaMeHTaIbHBIX
3aKOHOB (107635097 pu Hay4YHBIC

uccieioBaHus  (pu3nYecKuX OOBEKTOB,
CUCTEM HU IPOLIECCOB.

HOIIK  2.2. Pemaer 3agaun Ha
IIPUMEHEHHE bopmyn oOmieit n | KommokBuym
TeopeThyecko  (U3MKH;,  TPUMEHSTb
METO/IBI OOIIeH U TEOPETUIECKON (PUBUKH;
UCMONB30BaTh  (GopMmyasl  oOmed u
TeopeTudyeckod  (GU3MKM B 33Jayax
XMUMHUYECKOH bu3uKy; MIPUHUMATH
TEOPETUUYECKHE M SKCIEpUMEHTAIbHbIE
METOABI U HUCCIEA0BaHUS (DU3MUECKHX
00BEKTOB; BBIOMPATh XOPOIIUX METOJIOB

IS 00paboTku u a”Ham3a
AKCIIEPUMEHTATBLHBIX JTAHHBIX;
COIIOCTABIIATH TEOpUU c
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OKCIIEPUMEHTAIBHBIX JaHHBIX B OOJIACTH
UCClielyeMble OOBEKTOB; IOJITBEPKAATh
(yHIaMEHTAILHBIX 3aKOHOB (DU3UKU IPH
Hay4YHBIE  HWCCIICOBAaHUS  (DU3MYECKHX
00BEKTOB, CHCTEM U TIPOIIECCOB.

HOIIK 2.3. Bnajneer HaBbIKaMH pELICHUS
3amay oOmeld W TEOPETHYECKOW (PU3HKH;
HaBbIKAMU aHaIM3a W  HCCIEIOBAHUSA
bu3nveckux Mojene GU3NKH, HaBBIKAMH
UCTOJNB30BaHUSI ~ METOJOB  OOmEeH u
TEOPETUYCCKONH (U3MKHM JUISI  PElICHUs
3a1ad (UMK, HaBBIKAMH HPUMEHEHHE
TEOPETUYECKHE W  DKCIICPUMEHTAJIbHBIC
METOABI JUISI WCCIIEAOBAHUS (PU3HMUECKUX
00BEKTOB; HAaBBIKAMH BbIOOpA XOPOIIMX
METONOB [uii O00paboOTKM ¥  aHaimu3a
IKCIEPUMEHTAIBHBIX JTAHHBIX;
CIIOCOOHOCTBIO BBIPa0OTKA TEOPUU IS
OKCIEPUMCHTAIBHBIX JIaHHBIX B 00JacTh
UCCIielyeMble OOBEKTOB; CIIOCOOHOCTBIO

MIOATBEPKICHUE (byHIaMeHTaIbHBIX
3aKOHOB bu3uKu pu Hay4HbIE
uccieioBaHus  (pusnueckux  O0OBEKTOB,

CHUCTCM U IIPOLCCCOB.

IK-2

CnocoOHOCThIO

MPOBOJUTH  HAy4YHBIC
UCCIIEIOBaHHUS B
n30paHHOMN obnactu
IKCIIEPUMEHTAIBHBIX H
()  TEOopeTUUYECKHX

buznuecKkux
HCCIIEN0BAHUMI c
IIOMOLIBIO
COBPEMEHHOM
npubOpHO 6a3bl (B TOM
qucle CJI0KHOTO
¢bu3nvecKoro
00opyT0BaHUs ) u
MH(OPMAITMOHHBIX
TEXHOJOTHM C Y4YeTOM
OTEUYECTBEHHOIO u

3apyOeKHOTO OIbITa

HUIIK 2.1. 3HaeT OCHOBHBIE METOMEI
TEOPETUYECKOM U JKCHEPUMEHTAIBHOU

GU3UKH, SKCIIEPUMEHTAJIbHBIE OCHOBBI
Hay4yHbIX  OpUOOPOB M METOJMKa
IIPOBEJEHUSI  COBPEMEHHOIO  HAy4YHOIO
AKCIIEPUMEHTAa B PA3JIMYHBIX 00JACTIX
bu3uKy;

COBPEMEHHBIE METO/Ibl U3MEPEHUN U
crocoObl MPOBEIEHUE IKCIIEPUMEHTA 10
OTpe/ieNIEHNEe OCHOBHBIX (PU3NYECKUX
BEJIMYMH BO BCEX paszzenax GU3MKU, TaKUe
KaK OITUKA U CIEKTPOCKONHUs, pu3nKa
TBEPJIOTO Tela, AApHON (PU3UKU U T.1.
OCHOBHbIE JJOCTH)KEHUS, COBPEMEHHbIE
TEHJECHIIMH U COBPEMEHHYIO
IKCIIEPUMEHTANIbHYIO 0a3y B 00J1aCcTH
bu3uKH.

HIIK 2.2. ITpoBOauT n3MepeHus

(bU3NUECKUX XapaKTEPUCTHK OOBEKTOB U
OCYUIECTBIISITH IPUTOTOBJIEHHE 00Pa3LI0B
U TIOATOTOBKY MPUOOPOB ISl IPOBEIECHUS
U3MEPEHHI;

o0OpabaTsIBaTh MOJTyYEHHbIE
9KCIIEPUMEHTAIbHBIC JAHHBIC U TPOBOHTH
Heo0X0aUMBbIE MaTEMATUUYECKUE

npeoOpa3zoBanus (PU3NUECKUX MPOOIIeM, a
TakKe JIelaTh OIECHKH 10 TOPSIKY
BEJIMYMHBI.

Huckyccus

YcTHBIN
ompoc

KomnoxBuym
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HUIIK 2.3. Brnageer HaBbIKamMH pabOTHI ¢
COBpeMeHHBIMI/I 3KCHepI/IM€HTaHBHLIMI/I

HAyYHBIMH 000py10BaHUSMU u
KOMITbIOTEPHOTO yIpaBiaeHUs
COBPEMEHHBIMH  JKCIIEPUMEHTAILHBIMU
YCTaHOBKaMH c HCII0JIb30BaHUEM
CIEIHAILHOTO MIPOrPaMMHOTO

o0ecrieyeHns; KOMIBIOTEPHOH 00paboTKU
HOJTY4EHHBIX IKCTIEPUMEHTAIBHBIX TAHHBIX
u UCTIOJIb30BaHUS ANIEKTPOHHO-
BBIYHMCIIUTEIILHON TEXHUKH JUIS PACUYETOB U
MNpe3CHTalInn MOJIYUYCHHBIX Hay4YHBIX
PE3yJIbTaTOB; IPaMOTHBIM
UCTIOJIB30BaHUEM (PH3MUECKOTO HAYYHOTO
s3pIka 11 opopmitenust BKP, mpoekros u

T.IL.

IIK-5 CriocoOHOCTHIO HUIIK S5.1. 3Haer ocHOBHbIE TexHONOruM | Juckyccus
MIPOEKTHUPOBATb, MEIarOrMYecKOro IMpoIecca W CHUCTEMBI
OpraHU30BBIBAThH U | yOpaBICHUS  ydyalluXcsi  BO  BpeMs
aHAJM3UPOBAThH MIPOBEICHUS 3aHATHS U TI0 U3JI0KCHHOMY
MeIarOTUYECKYI0 Mmarepuana (GU3NYecKuX AUCHMIUIMH U HX
NesITeIbHOCTD, B3aMMOCBSI3b C JAPYTUMH AUCUUIUIMHAMHE C | Y CTHBIH
obecrieunBast y4€TOM NeAarorn4ecKux 3HaHWii; METOAOB | OIPOC
MOCJIEA0BATENbHOCTD CHUCTEMBI YIPABJICHUS YYAIIUXCS TPU

W3IIOKEHUsI MaTepHualia | B3auMOCBS3b C OOIIECTBOM.
u mexxaucturmuHapasie | UIIK 5.2. Pa3pabaTeiBaeT OCHOBHBIE

CBSI3U buzuku C | TEXHOJIOTUHU TIEAATOTUYECKOTO Mpoliecca 1

IpYyTUMHU CHCTEMBI YIIPABIECHUA YYaIlIUXCSA BO BpEM

TACIATUTMHAMUI MIPOBEJICHUS 3aHATHUS U B )KU3HU U KomnnokBuym
o0I1eCTBeE.

HUIIK 5.3. Buageer coBpeMEHHBIMU
METOJaMH YIIPABIIEHUS T€aroTHYECKOro
mpolecca € YYETOM  COBPEMEHHOIO
MEHTAJUTETa U PA3BUTHE COBPEMEHHOTO
oO1miecTBa 111 OCBOEHUS MpeaAMeTa PU3UKH
MIPU TIPOBEJICHUM 3aHSITHE M TPUMEHEHUE
€€ 3aKOHOB B IIOBCEHEBHOM JKU3HH.

YpoBeHb M Ka4eCTBO 3HAHHWK OOYYAIONIUXCS OIEHWUBACTCS IO pPe3yJbTaTaM TEKYIIETo
KOHTPOJISI YCTIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIIMU TI0 MUTOTaM OCBOSHUS TUCIUILIMHBI B
BHJIC DK3aMeHa (Ha 6 cemecTpe).

Texymuii KOHTPOJH BKJIIOYAET B ce0s 3aIMMTy BBIINOJHEHHOTO MPaKTHUYECKOTO
3a/laHus.

3amura 3axa4d IS CaMOCTOSTEJIbHOTO pPEIIEHUs NPOBOJAUTCA JIsI HPOBEPKHU
CroCOOHOCTH MCHOJb30BaTh 3aKOHBI (M3UKHU MPHU aHAIM3E YCIOBUSA U pelIeHMs 3ajay
no ¢wu3uka KOHICHCHPOBAHHOTO COCTOSHHMS, a TakXe yMEHUs TNPUMEHITh
MaTeMaTH4YeCKUe METOJbl s ONucaHus PU3NYEeCKUX SBICHUM.

[IpomexxyTouHas aTTrecTanus MO UTOTaM OCBOEHUS OUCHUMIIUHBI NIPOBOJMTCS B
BH/JI€ dK3aMeHa Ha 6 ceMmecTpe.

DK3aMeH MpeanoJiaraeT OTBET Ha TECThl U3 MEPEYHS BONPOCOB, BEBIHECEHHBIX Ha
JK3aMeH Mo BceMy Kypcy. K MOMeHTy cpauu sk3aMeHa JOJKHBI OBITh 0JaromnojaydHo
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NpoMAeHbl mpeabaymre GopMbl KOHTPOJIS.
Metonuka GpopmMupoBaHUusl pe3yIbTHUPYIOMIEH OLNEHKHU B 005f3aTEIbHOM MOPSJIKE



YUYHUTBIBACT

AKTHBHOCTb

CTYACHTOB Ha

BBIITIOJTHEHHUE CaMOCTOATCIIbHBIX SaHaHHﬁ.

3aHATHUAX,

nmocemacMoOCThb

3aHATHH,

KoMmuieKT BONIpocoB /it NMCbMEHHOMH padoThl (0TBETHI HA KOHTPOJIbHbIE BONPOCHI) WJIN
JIS1 co0eceI0BAHUA HA KOJJIOKBHYMAX (110 OCHOBHBIM pa3jiesiaM IMCIHUILINHBI), 2 TAKIKe
JJIs1 HanucaHue pedeparoB:

Ne
/1

Kontponupyemsie pa3neisl,
TEMBI, MOZLYJIH

dopmupyemsle
KOMIIETEHIIUH

OneHoyHbIE CpeicTBa

KommnuectBo
TECTOBBIX
3aJIaHUN

[pyrue oleHouHbIe
CpeAcTBa

Bun

KommuectBo

Tema 1. CrpykTypa
BemtecTBa. (Ctpykrypa u
OCHOBHBIE CBOMCTBa aTOMa.
Oneitel  Pesepdopma 1o
paccesHuIo 0-4aCTHUIL
BEIIECTBOM. SAnepnas
Mozens aroma Pesepdopra.
Ob6mas XapaKkTepUCTHKA
CTPOEHHMSI aTroma. OHeprus
aToMa, €€ KaHTOBaHUE W
panuyc opouT
CTAllMOHAPHBIX  COCTOSTHUI.
KBanTOBBIE COCTOSTHHS
aToMa BOJIOPOJIA.
DONEeKTpOHHBIE OO0OJIOYKH H
ANEKTPOHHbBIE
KOHUTypaun
aTOMOB. JInnenyareIit
CIEeKTp aroMa BOJOpOJa.
AToMHBIE crieKTphl. Teopus
bopa JUTSt
BOJOPOJOTOAOOHBIX CUCTEM.
DKCIepUMEHTAIbHOE
MOATBEPKJICHUE MOCTYJIATOB
bopa.)

CJIOJKHBIX

OIIK-2

I1K-1

I1K-5

100

Pemienne
3a1a4
Omnpoc

Pedepar

10

Tema 2. Kiaccumueckass u
KBaHTOBast Teopusi
uznyyenusi. (PaBHOBecHOe
TEIUIOBOE M3JIyYEHHE. 3aKOH
Kupxroga. 3akon Credana-
Bombpimana.
DKcnepruMeHTaIbHOEe
OThICKaHWE BHIA (YHKIIHA
Kupxroda. Teopernueckoe
HCCIIeIOBaHUE BUJIA
¢ynkuun Kupxroda. 3akoH
cMemenus: Buna. @opmyna
Panes-Jlxxunca.

PaBHOBecHas TEeOpHst

OIIK-2

[1K-1
[1K-5

Pemenne
3a/a4
Ompoc

Pedepar

w N

'Haumenopanus paszienos, Tem, MojIyeif COOTBETCTBYIOT paboUeii MporpamMMe IMCIUILTHHEL.
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HU3JTy4YCHHUA YCPHOTO TCJIa Ha
OCHOBE KBaHTOBBIX
IIPEICTABICHUH. )

Tema 3. OcHoBBI
KBAHTOBOM ONTHKH.
(Teopus M.ITnanka.
DOTOINEKTPUUECKUI

3¢ dext. OCHOBHBIC 3aKOHBI
dorodddekra. Nmnynse
dbotona. Dpdext Komnrona.
KopnyckynsapHo-BoimHOBas
JIBOVICTBEHHOCTH CBOJICTB
CBeTa.)

OIIK-2

I1K-1
I1K-5

Pemienne
3a/1a4
Ompoc

Pedepar

~

Tema 4. Crpykrypa H
OCHOBHBbIE CBOICTBA
MOJIEKY.JIbI. (Monexkymna.
XuMmudeckasi CBsi3b. JHEPrust
CBSI3U aTOMOB.
Knaccudukanms CBSI3El.
Crpyktypa MOJIEKYJI.
Buytpennss SHeprus
MOJIEKYJIB.  MonekynspHsble
CIIEKTpBI. CaoiicTBa
MOJIEKYJI.
KonnencupoBanHoe  Teno.
da3zoBoe COCTOSTHUE
BELIECTBA.
YHopsa04eHHOCTh
KOHJICHCUPOBaHHOTO
COCTOSIHUSL.)

OIIK-2

I1K-1
I1K-5

Pemenne
3a/a4
Omnpoc

Pedepar

10

Tema 5. KonaeHcupoBaH-
HOE COCTOSIHHE H
MEKMOJIEKYJISIPHbIE
B3auMoaeicTBusa. (MeTosl
M3YYCHHS] CHUCTEM MHOTHX
YacTHIIL. CoBpemeHHbIE
MpeACTaBIeHUsI O  CHUjax
MEKMOJIEKYIISIPHOTO
B3auMoeicTBus. CTpyKTypa
xunkocted. Cuinbsl Ban-nep-
Baannca. MoenbHbIE
MMOTEHIAJIBI
MEXMOJIEKYJISIPHOTO
B3anMoaercTBHA. JKnuakoe u
razoobpasHoe COCTOSIHUSL.
CuctemMbl MOJIEKYJI. )

OIIK-2

[1K-1
[1K-5

Pemenne
3a/a4
Ompoc

Pedepar

~

Tema 6. Tsepaoe Teo.
(Kpucranmmueckas

CTPYKTYypa. Cummerpust
KpuctayuioB.  JlehekTsl B

OIIK-2

I1K-1

Pemenune
3a/1a4
Ompoc

Pedepar

S~ 00N




I1K-5

Kpuctajax. Tunsl
KPUCTAJUIOB. JlomeHBI.
CrekoobpazHoe u
amop¢pHoe cocrostHue. O
CTEINEHH TOPAIKA. )

Tema 7. PeaqbHble KpHc-
TAJJIBI  NPH  BBICOKHX
Temneparypax. (VMcnapenue
KPUCTANTNYECKUX TeJl.
MexaHuzm MIPOLIECCOB
JMCCOLIMALIUU u
JBIPKOOOpa30BaHUs B
KpUcCTaJljlaX.  3aBUCHUMOCTh
CTENEeHU JCCOLMALU
KPUCTAJUIMYECKOM  pELIETKH
oT TeMIepaTypbl u
JABJICHUS. Kuneruka
CTPYKTYPHBIX HapylIeHUH U
TEIUIOBOE JBIDKEHUE
HapymuTeneil mnopsaka B
kpuctaiax.Camoand hyzus
u gudpdysus mnpumeceil B
KpHUCTaJjIax.)

OIIK-2

I1K-1
I1K-5

Peienne
3a1a4
Omnpoc

Pedepar

[e2 20\ )

Tema 8. Crarucruueckas
TeOpHud KMIKOCTE.
(Ocobennoctu KUJIKOTO
COCTOSHHSI ~ BEIIECTBA |
COCTOSTHHE TEOPHH
JKHIKOCTEH. TennoBoe
JIBHOKEHUE MOJIEKYJT B
JKUIKOCTSIX. Kunkoctu
MPOCTBIE W HE TPOCTHIE.
OCHOBEI CTAaTUCTUYECKUHU
TEPMOJIUHAMUKH.
YpaBHEHHE COCTOSIHUE Ta30B
H JKMIKOCTEH.
Teopernueckoe ypaBHEHUE
COCTOSIHUS HEHJICaIbHOTO
raza. O Teopuu CBOOOJHOTO
o0Bbema.)

OIIK-2

[1K-1
I1K-5

Pemenne
3a/a4
Ompoc

Pedepar
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Tema 9. KoppenstuBHbie

¢ynkuun  pacnpenenenus. | OIIK-2

(Onpenenenne u  obmue

cBoiictBa  koppemsatuBHbiX | [IK-1 Pemenune 5
9 hyHKIMA. dnykTyanun ITK-5 3a/aq 5

YHUCJIO YacTHUIL] B HUJIKOCTH. Omnpoc 3

DHTpONUSL. VYupyrue Pedepar

CBOMCTBA KUIKOCTEH.

Paccesinue cBeTa u

PEHTIEHOBCKUX JTy4eu

KHUJIKOCTSIMHU. Crpykrypa

MIPOCTBIX JKUIKOCTEN.

PaguanbHas GbyHKIMS

pacnpesesieHuss  pealbHbIX

KHUJIKOCTEH. Panunanphas

byHKIMSA pacripesienenus

OJTHOMEPHOM MoOJIeNn

KHUIKOCTH.)

Tema 10. Crpykrypa

MPOCTHIX skunkocren. | OINK-2

(ComnocraBieHue CTPyKTypbl

KUIKOCTU U kpuctama. | [1K-1

CrpykrypHO-audy3roHHas I1K-5

MOJIEIIb AKHUIKOCTH. Pemenue 2
10 OnyKTyauu 3a7a4 4

KOOP/AMHAIIMOHHBIX YHCEN B Omnpoc 3

IIPOCTBIX KHJIKOCTSX. Pedepar

MrHOBEHHBII U CpeaHUU

MOpSZIOK B MPOCTHIX

KHUJIKOCTSIX. Cas13p

CTPYKTYPbI JKUJIKOCTEH € HX

($U3MYECKUMHU CBOHCTBAMH.)

METOJIUYECKHWE PEKOMEH/JIAIINM JJISI OBYYAIOIINXCS 11O
OCBOEHUIO JUCHUILJINHBI

N3yuenne mucuunuuHbl «PU3MKa KOHJAECHCUPOBAHHOIO COCTOSIHHSD) OPTaHU3YETCs B
BUJE JIEKIMH, MPAKTUYECKUX 3aHATUH M CaMOCTOSATENbHOH paboThl. IIpomomKUTenTbHOCTD
M3YYEHHUsI TUCHUIUIMHGI -1 cemecTpa. YpOBEHb U KaUeCTBO 3HAHUI 00y4YarolUXCsl OLIEHUBAIOTCS
[I0 PE3yJIbTATaM BXOJHOI'O KOHTPOJIS, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOYHOMN
aTTECTalMy 10 UTOraM OCBOCHMS JUCIUIUIMHBI B BUJIE SK3aMEHA.

Jlexuus - ocHOBHas (hopMa CUCTEMaTHUYECKOTO, ITOCIEI0BATEIHLHOI0 YCTHOTO H3JI0KEHUS
yueOHOro Mmarepuana. UreHwe JeKUMd, Kak MpaBWIO, OCYIIECTBIseTCS  Haubomee
npo¢eCCHOHATIBLHO MOJArOTOBICHHBIMU MPENoAaBaTeNIIMU yHUBepcuTeTa. OCHOBHBIMH 33/1a4aMu
JIEKIIUH SIBIISTFOTCS:

- O3HAaKOMJICHHE OOYYaloIuXcs C LEeIsSIMH, 33JadyaMd U CTPYKTYypOH H3ydaeMon
JUCLIUIUINHBL, €€ MECTOM B CHCTEME HayK M CBSA3SIMU C IPYTUMH IACHUIUIMHAMU;

- W3JI0KEHHME KOMIIJIEKCA OCHOBHBIX HAayYHBIX ITOHATHH, 3aKOHOB, METOJI0B, IPUHLIUIIOB
JAHHOW JUCLIUILINHBL,

JIeKMy MOTHBHPYIOT 00YYaIOIIerocs Ha CAMOCTOSITENIbHBIN MMOUCK M U3yUeHHE HAay4HOU
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U CIIEUAIBHON JUTEpaTypbl U JIPYTUX MUCTOYHHUKOB MO T€MaM JUCIHILIUHBI, OPUEHTUPYIOT Ha
BbISABIICHHE, (HOPMYITUPOBAHME W HCCIEAOBAaHHE HamOoJee aKTyaJbHBIX BOINPOCOB U MpPobieMm
¢busznyecKkoil KUHETUKU. 3HAUYUMBIM (HAaKTOPOM TOJHOLEHHOW | IUIOJAOTBOPHON pabOTHI
oOydarolierocss Ha JIEKUUU SBJISETCS KyJbTypa BeleHHs KoHcmekTa. Cilymias JIEKLHIO,
HEOOXO0IMMO HAyUUTHCS BBIIEIATH U (PUKCHUPOBATH €€ KIIF0UeBble MOMEHTHI, 3alIUChIBas UX OoJee
YETKO U BBIJIENISAS KAaKUM-TTH00 crioco0oM 3 ob1iero tekcra. Kpome Toro, He06X01uMO HayYUThCS
JIeNIaTh MOHSATHBIE JIsi 00y4arolerocsi COKpalleHus: MpH 3alyucu TEeKCTa JIEKIUU U CTPEMHUTHCS
OCBOUTH OBICTPYIO MAaHEPY MHCbMA U PyOpHKAIMIO MaTepHaa.

WuTepakTUBHBIE JIEKIUU NPOBOAATCS B (QopMe mnpoOiieMHBIX Jekuuid. B xome
npoOJIEeMHOI JIEKIIMM TIpernojaBaTelib BKIIOYAET B IPOLECC H3IOKEHUS MaTepuaja Cepulo
po0OsieMHbIX BonipocoB. Kak mpaBuiio, 3T0 CII0KHBIE, KJIFOUEBBIE 17151 TEMbI BOIPOCHL. CTyIEHTBI
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IPUTJIAIIAIOTCS JJIS Pa3MBIIUICHUH U MTOMCKY OTBETOB HAa HUX 10 MEPE UX MOCTaHOBKU. Tumosas
CTPYKTYpa MpoOJIEeMHOI JEKIINH BKIIIOYAET:

- co3jaHue MpoOJIEMHOH CHUTyallud 4Yepe3 IIOCTAHOBKY Y4eOHOH mpoOieMsl;
KOHKPETHU3AIMIO 3TOW POOIeMbl, BBIIBUKEHUE TUIIOTE3 IO €€ PEIICHHIO;

- MBICJIEHHBIH SKCIIEPUMEHT 110 POBEPKE BBIABUHYTHIX THIIOTES;

- TpOBepKy C(HOPMYIMPOBAHHBIX THUIOTE3, MOAOOP apryMEeHTOB MU (aKTOB IS UX
HOJTBEPKACHUS;

- (hOpMYyITUPOBKY BHIBOJIOB;

- IIOJIBE/IEHUE K HOBBIM IIPOTUBOPEUUSAM WJIM MEPCIEKTUBAM HU3Y4EHUS MOCIEAYIOIIEro
Marepuana;

- BONpPOCHl s OOpaTHOM CBS3M, IOMOTANOLIME KOPPEKTHPOBATH YMCTBEHHYIO
NeSITeIbHOCTDh CTY/IEHTOB Ha JIGKIMU. B Xoze npoOiieMHON JEeKIMK MPOBOJUTCS JTUCKYCCHUS 10
aKTyaJbHBIM BOIIPOCAM.

[IpakTryeckue 3aHATHSA MO IUCHUIUINHE «DH3KMKa KOHACHCUPOBAHHOTO COCTOSHHSDY
IPOBOJATCS B COOTBETCTBUU € Y4€OHO-TEMAaTHUYECKUM IUIAHOM IO OTHENbHbIM rpynnam. Llens
NPaKTUYECKUX 3aHATUH - 3aKpPEeNHUTh TEOPETHYECKUE 3HAHWS, IOJIyYEeHHBIE CTyJIEHTaMH Ha
JeKUMSIX M B PE3yJlbTaTe CaMOCTOSITEIbHOIO M3YyUEHHMs] COOTBETCTBYIOIIMX Ppa3/elioB
PEKOMEHAYEeMOH JTUTEPaTyphl, a TAKKe MPUOOPECTH HadaIbHbIC PAKTUIECKNE HABBIKM aHAIN3a
Ha0Ir01aeMbIX (PU3MUECKUX SBICHUH.

TeMbl IpakTUYECKUX 3aHATHI 3apaHee COOOMIAIOTCS O00YYarOIIUMCS JUIS TOTO, YTOOBI
OHU MMEJIH BO3MOXHOCTb HMOJTOTOBUTBHCS W MPOPadOTaTh COOTBETCTBYIOIINE TEOPETHUYECKHE
BOTIPOCH! JHMCHUIUIMHBL. B Hauame KakI0oro MpakTUYECKOTO 3aHSATHS MpPEnojaBaTelb KpaTKO
JIOBOJIUT 10 O0YYArOIIUXCs LeNb M 337a4y 3aHATHS U cO00IIaeT 00y4aroUMCcs OCHOBHbIE 3aKOHbI
HEOOXOIMMBIE /IS pEIICHUS 33/1a4 Ha 3aHATHH.

B pamkax mnpakTHueckoro 3aHATUs OOydarolMecss pelaloT 3aJaud U pa3douparoT
NpaKTUYECKHE 3a/a4l CaMOCTOSTENFHO WM TPH TIOMOIIM TmperoaaBatens. [IpemonaBaTtens
BBICTYNIa€T B POJM KOHCYJBTAHTA, OCYLIECTBISET KOHTPOJIb MOJYYEHHBIX OOyUYaroIIMMUCS
PE3yIBTaTOB.

VHTepakTUBHBIMH SIBIISIOTCS MPAKTUUYECKUE 3aHATUS B (JOpMe METO/1a pa3BUBaroLIeHcs
Koomeparuu (pereHue 3aaad B rpynmnax ¢ mocieIyomuM 00CyKICHUEM ).

OtcyTcTBHE 00YYaIOMIMXCS Ha 3aHATHSX WIM MX HEaKTMBHOE yyacTHE HAa HUX MOXKET
OBITh KOMIIEHCHPOBAHO CaMOCTOSTENBHBIM BBITIOJTHEHUEM JIOTIONIHUTENBHBIX 3aJaHuid U
NpeJCTaBICHUEM UX Ha MPOBEPKY MPENOAABATEINIO.

[enbto camocTosTENbHON pabOThl O0yUaOUIMXCs NMPU U3YYEHUM HAcTOsIIed yuyeOHOM
JUCLUTUIMHBI SIBIII€TCS BBIPAOOTKAa MU HaBBIKOB Pa0OTHI ¢ HAyYHOU U yueOHOI JuTepaTypoi, a
TaKXe Pa3BUTHE y 00YJAIONINXCS YCTOWIUBBIX CIOCOOHOCTEH K CAMOCTOSITETbHOMY M3YYCHHUIO U
00paboTKe NOTYYEHHOM HH(pOpMAILIHH.

B mpormecce camoctosTenbHOW pabOThl  OOydYarOIMIMICS JODKEH BOCIPUHUMAT,
OCMBICTIMBATh W YIIyONATH TONy4aeMyr WHGOpPMAIHMIO, peliaTh MpPaKTHYECKHEe 3a/1adH,
MOJTrOTaBIUBATh JIOKJIAJbI, BBIIOJIHATH JOMAIIHUE 33JaHusi, OBJaJeBaTh MNPO(ecCHOHAIBHO
HEe0OXOoAMMBIMH HaBbIKaMu. CaMOCTOsITENIbHAS paboTa 00yUaromerocs BEChMa MHOTOOOpasHa u
conepxarenbHa. OHa BKIIIOYAET CIEAYIOIINE BU/IbI 3aHATHH:

-CaMOCTOSITeTIbHBIN ~ TIOAOOp, W3yueHHWe, KOHCIIEKTHPOBAaHWE, aHaIW3 Yy4eOHO-
METOAMYECKON M HayYHOU JIUTEPATYPHl, IEPHOANUYECKIX HAYUHBIX U3/JaHUH,

-MH/IMBUyallbHAsl TBOpUYecKas paboTa MO OCMBICIEHUIO CcOOpaHHON HHOpMaluy,
NPOBEICHUIO CPAaBHUTEIBHOIO aHalM3a W CHHTE3a MAaTepuajoB, IMOJYYEHHBIX W3 pasHbIX
HCTOYHMKOB, HHTEPIPETAIIH WH(POPMAIINH, BHITIOJTHEHNE IOMANTHHUX 3a/IaHUH;

-3aBEpIIAOLINH ATAIl CAMOCTOSTEIHLHON paboTHI;

-[IOAATOTOBKA K CAaye 3K3aMEHa [0 JIUCLMILIMHE, MPEANOoJaramouas HHTErpaluio |
CHCTEMaTH3aIIMIO BCEX MOMYUYCHHBIX IPU U3yYSHUN Y4eOHOM JUCUUIUIMHBI 3HAHUH.

Onpoc — 3T0 BBISICHEHHE MHEHHSI COOOIIECTBA 110 TEM WJIM MHBIM BompocaM. [1o nutoram
OIIpOca MOTYT OBITH U3MEHEHBI MJIM OTMEHEHBI CYIIECTBYIONINE TMOO0 MPUHATHI HOBBIE IPaBHUIIA
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U PYKOBOJCTBA (32 MCKJIIOYCHUEM IPOTUBOpEYALIMX OOMIMM MpHHIMIAM mpoekrta). Ompoc
CTYJIEHTOB IIPOBOJUTCS C LENbIO:
— CHCTEMAaTH3allMM U 3aKPEIUICHUS [T0JIyYEHHbBIX TEOPETUUECKUX 3HAHUHN U TPAKTUUECKUX

YMEHUU CTY/ICHTOB;

— yrinyOJieHUs ¥ paclIMpEeHUs TEOPETUYECKUX 3HAHUM;

— (¢dopMUpOBaHUS YMEHHI UCTIOIH30BaTh CIPABOYHYIO U CIICHUATBHYIO JIUTEPATYPY;

— pa3BUTHS [M03HABATEJBHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYJICHTOB:

— TBOPYECKOW MHUIMATHUBBI, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTU ¥ OPraHU30BaHHOCTH;

— (QopMHpOBaHUS CAMOCTOATEIBHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aluu;

— Ppa3BUTHSA UCCIEAOBATEIIbCKUX YMEHUM.

TpeboBanme K OIIPOCY:

— TOYHOCTb OTBETA Ha I1OCTABJIEHHBIN BOIPOC;

— (opmynupoBka neneit u 3aga4 paboThI;

— packpeiTHe (OIpelneseHre) paccMaTpPUBAEMOro MOHATUSA (OMpeleieHus, MpoOIeMbL,

TEPMUHA);

— YETKOCTh CTPYKTYphI paboThI;
—  CaMOCTOSITEJIbHOCTb, JIOTUYHOCTD U3JI0KEHUS;
— HaJIMYKeE BBIBOJOB, CIECJIAHHBIX CAMOCTOSTEIBHO.

Kpurepuu onenku 1o omnpocy:

Otmerka «5». BrICTymuleHHEe BBIIOJIHEHO B IOJHOM O0BEME C COOJIIOJCHHEM
HE0O0XO0IUMOI MoceIoBaTeNbHOCTH. PaboTa cOOTBETCTBYET TPEOOBAHUIO.

OrMmerka «4». BpicTyluieHHe OTBeYaeT NpeabsABIEHHBIM TpeboBaHusaM. [lomyckarorces
OTKJIOHEHUSI OT HEOOXOJUMOM IOC/I€OBAaTEIbHOCTH BBIIOJHEHUS, HE BIMSIOIIME Ha
[PABUJIBHOCTh KOHEYHOTO Pe3yJIbTaTa.

OrMmerka «3». Yuamuecs MOKa3bIBAIOT 3HAHUS HE B IIOJIHOM MEPE MU HCIBITHIBAIOT
3aTpy/IHEHUE MPU PELIECHUH 3a/1a4.

OrMeTKa «2» BBICTABIAETCS B TOM Cilydae, KOTJa y4YalMecss HE IOATOTOBJIEHBI K
BBITIOJIHEHHIO ATOU PaOOTHI.

Pemrenne 3agau — mporecc BBINOJHEHUS! ACHCTBUN WM MBICIUTENbHBIX OMNEPALIMA,
HaAIpaBJIEHHBIM Ha JOCTH)KEHUE LENH, 33aJaHHOW B paMKax MpoOJEeMHOM CHUTyallud 3a/ayy,
ABJISIETCSI COCTABHOW 4YacThiO MbIIUIEHHUS. C TOYKM 3pEeHHs KOTHUTHMBHOIO IMOJXOJa IpPOLEce
peleHus 3a/1a4 sBJIIeTCs Haubosee CI0KHON U3 BceX QYyHKIUN MHTEIUIEKTa U ONpEeNseTcs KaK
KOTHUTHUBHBIN TIpoliecc 0ojiee BBICOKOTO MOpsi/iKa, TPEOYIOUIM COTJIacOBAaHUS W YIPaBICHUS
OoJiee eMeHTapHbBIMU WK (QyHAAMEHTaIbHBIMU HaBBIKAMH.

Kpurepun onieHKH penieHus 3aaay:

Onenka «5» - BBICTABIIAETCS CTYAEHTY, €CJIM OH aKTUBHO ITPUHMMAJI y4acTUE B PEIICHUN
3a]a4 ¥ OTBeYas Ha BOIPOCHI MOJHBIM OTBETOM C JI0Ka3aTeIbCTBOM U pellleHneM 0e301IMO0YHO.

Onenka «4» - Halu4YMe HECYIIECTBEHHBIX OIIMOOK, YBEPEHHO HCIPaBISIEMBIX
00y4aromuMcs ocie JOMOJIHUTEIbHBIX U HABOSAIIMX BOMIPOCOB. JleMoHcTpalus o0ydaromumes
3HaHUH B 00beMe MPOiAeHHON porpaMMel. YeTkoe U310KeHne y4eOHOro MaTepuania.

Onenka «3» - HajgM4We HECYMIECTBEHHBIX OIMMOOK B OTBETE, HE HCIPABISIEMBIX
oOyuaromumcs. JleMoHcTpanus o0y4yaromuMcsl HEAOCTaTOUYHO MOJHBIX 3HAHUH M0 MpoiiieHHOH
porpaMMme.

Onenka «2» - BBICTABISAETCS CTYJEHTY, €CIM OH HE Y4yBCTBOBAJI B PELICHUH 33]ad, a MPU
BBI3bIBAaHUH K JIOCKE HE MOT HUYETO OTBETHUTh.
Kputepun onieHKH BBIIOTHEHUS CAMOCTOSITETILHON pabOTHI.

Kpurepusmu o1ieHOK pe3yJbTaTOB BHEAYJIUTOPHON CaMOCTOSITEIIBHOW padOTHI CTyJCHTA
SABIISIFOTCSL:

-YpPOBEHb OCBOEHUS CTYJEHTOB yueOHOr0o MaTepHaa;
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-YyMEHHUsI  CTYACHTAa HCIOJb30BaTh TEOPETUYECKUE 3HAHMUS TPU  BBIIOJHEHUH
MPaKTUYECKUX 3a/1a4;

-c(hOpMHPOBAHHOCTH OOIIEYUYeOHBIX YMECHHIA,

-YMEHUsI CTYJCHTa aKTHBHO HCIOJb30BaTh JJCKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI;
HaXOAUTh TPeOYIOUIYIOCS HH(POPMALIHIO, U3YYaTh €€ U MPUMEHSTh Ha MPAKTUKE;

-000CHOBaHHOCTh M YE€TKOCTh U3JIOKEHUS OTBETA;

-ohopmiieHHE MaTepraa B COOTBETCTBUU C TPEOOBaAHUSIMU;

-yMEHHUE OPUEHTHUPOBATHCS B TOTOKE MH(GOPMAITUH, BBIACISATH TTIABHOE;

-yMEHHUE YeTKO cPOopMyIUpOBaTh MpoOIEeMy, NPEUIOKHUB €€ PelIeHUE, KPUTHIECKU
OIICHUTH PEILICHUE U €0 MOCIE/ICTBUS;

-yMEHHUE I0Ka3aTh, MPOaHAIMU3UPOBATh ajlbTEPHATUBHBIE BO3MOKHOCTH, BapHAHTHI
JICUCTBHI;

-yMeHue chopMHpoBaTh CBOIO O3UIIUIO, OIIEHKY U apTYMEHTHUPOBATH €e.

Kpurepuu onieHKH camMoCTOATENbHOU pabOThl CTYEHTOB:

Onenka «5» CTaBUTCS TOTJa KOTJa CTyACHT CBOOOJHO MPUMEHSET 3HAHUS Ha MPAKTHKE,
HE JIOMYyCKaeT OIMOOK B BOCHPOM3BEACHUU HU3YYECHHOTO MAaTepHasia, BBIICISCT TJIaBHBIC
MOJIOKEHUS B HM3yUYEHHOM MaTepuane W He 3aTpyJIHseTCs B OTBETaX Ha BHUJIOM3MEHEHHbBIC
BOIIPOCHI, yCBAaWBAa€T BECh O0O0BEM MPOrPaMMHOTO MaTepuasia W OQOpMIIEH aKKypaTHO B
COOTBETCTBUU C TPEOOBAHUSIMU;

Ornenka «4» CTaBUTCA TOTJA KOTJIa CTYJIEHT 3HAET BECh M3YUYEHHBIN MaTepuas, OTBEYaeT
0e3 0coObIX 3aTPyAHEHUN Ha BOMPOCHI MPENoaBaTess, YMeeT NPUMEHATh MMOJTYYSHHbIC 3HAHUS
Ha TMPaKTUKE, B OTBETaX HE JIOMYCKAeT CEPhE3HBIX OIIMOOK, JIETKO YCTPaHSET ONpeeICHHBIC
HETOYHOCTH C TMOMOUIBIO JOMOJHUTEIBHBIX BOMPOCOB IMpernojaBaTelisa, MaTepuan odopmieH
HEJI0OCTATOYHO aKKypaTHO U B COOTBETCTBUHU C TPECOOBAHUSIMU;

Omnenka «3» cTaBUTCS TOT/Ia KOT/Ia CTY/IEHT OOHApyKHBAeT OCBOCHUE OCHOBHOTO
MaTepHuaa, HO UCIIBITHIBAET 3aTPYAHEHUS IIPH €T0 CAaMOCTOSATEILHOM BOCITPOU3BEICHUU U
TpeOyeT JOMOIHUTENBHBIX JOMOIHSIOMIUX BOIIPOCOB MPENogaBaTelis, MpeArnoYynTaeT OTBeUaTh
Ha BOITPOCHI BOCIIPOU3BO/ISIIETO XapaKTepa U UCIIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BO/SAIINE BOMPOCH], MaTeprasl 0pOpMIICH He aKKypaTHO MJIM HE B COOTBETCTBHH C
TpeOOBaHUSIMU;

OreHka «2» cTaBUTCS TOT/IAa KOT/Ia CTY/IEHTa KUMEET OT/IebHbBIE MPECTaBIeHUs 00
M3y4yaeMOM MaTepualie, Ho Bce, e O0JIbIasi 4acTh HE YCBOCHA U MaTepual 0()OpMIICH HE B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B ocHoBy pa3paboTku OauTHO-PEHTHHTOBOW CHUCTEMBI TIOJOXKEHBI TPUHIMUIIBI, B
COOTBETCTBUU C KOTOPHIMHU (DOPMHpOBAHHE PEUTHHTA CTYJIEHTAa OCYIIECTBISETCS MOCTOSHHO B
npoiiecce ero o0y4deHus B yuupepcurere. Hactosiiast cucrema orieHKH yCIeBaeMOCTH CTYIECHTOB
OCHOBaHa Ha UCIOJIb30BAaHUU COBOKYIMHOCTH KOHTPOJIBbHBIX TOUYEK, PABHOMEPHO PACITIOJIO0KEHHBIX
Ha BCEM BPEMEHHOM WHTEpBaJC U3YYCHUS TUCIUIUINHEL [Ipy 5TOM mpeamnomnaraercs pa3aeiieHue
BCEro Kypca Ha psi 0ojee WM MEHEee CaMOCTOSTEIbHBIX, JIOTHUECKU 3aBEPIICHHBIX OJIOKOB U
MOJyJIEH ¥ TIPOBEICHHUE 110 HUM ITPOMEKYTOUYHOTO KOHTPOJIS.

CryzneHTaM BBICTABISIOTCS CIIEAYIOIINEe Oauibl 3a BeioHeHue 3aganus [1K:

- omeHKa «OoTau4HO» (10 0an0B): KOHTPOJBHBIE TECThl, a TAKXKE CAMOCTOSTEIbHO
BBITIOJITHEHHBIC CEMECTPOBBIC 3a/IaHMs, BBITIOJIHEHHBIC TIOJHOCTHIO M CIaHHBIE B CpPOK B
COOTBETCTBUHU C MPEABSABISIEMbIMA TPEOOBAHUSIMU;

- OLeHKa «xopomo» (8-9 0a/uI0B): 3aJaHHUE BBIMOJHEHO M B I€JOM OTBEYAET
MpeIbsIBISIEMBbIM TPEOOBAHUSAM, HO MMEIOTCS OTIENbHBIE 3aMe4aHUsi B €ro O(QOpMICHUU WU
CpOKE cl1auu;

- OLlEHKA «YAOBJIETBOPUTEJbHO» (6-7 0a/u10B): 3aJaHUE BBHINOJHEHO HE JI0 KOHIIA,
OTCYTCTBYIOT OTBETHI Ha OT/AEJbHBIE BOMPOCH], UMEIOTCS OTKJIOHEHUS B 00beMe, COAEpKaHUU,
CPOKE BBITIOJIHEHNS,
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- OLIEHKA «HEYI0BJIETBOPUTEJIbHO» (5 M HUKe): OTCYTCTBYET PEILICHUE 3aJauM, 3aJaHue
nepenucaHo (CKavyaHo) U3 JPYTUX HMCTOYHUKOB, HE MPOSBIICEHA CaMOCTOSITEIBHOCTh IPU €ro
BBITIOJTHEHUH.

Tekyuii KOHTPOJb OCYIIECTBIISIETCS B XOjA€ Y4YeOHOro mporecca M0 pe3yibTaramMm
BBITMIOJTHEHHS CAMOCTOATEIbHON PabOThl M KOHTPOJIBHOM PabOTHI.

OcHoBHBIMU (hOpPMaMU TEKYIIETO KOHTPOJIS 3HAHUH SBJISFOTCS:

- 00Cy>KJIeHH€E BBIHECEHHBIX B IUIAHAX MPAKTUYECKUX 3aHATHI JEKIMOHHOTO MaTepuasa u
KOHTPOJIbHBIX BOIIPOCOB;

- pelleHre TeCTOB U MX OOCYXKICHHE C TOYKU 3pEHHs] YMEHUs CHOpPMYIHUPOBATH BBHIBOADI,
BHOCUTbH PEKOMEH/IAIIMU U TPUHUMATh aJ€KBaTHbIC YIPABJICHUECKUE PEUICHNUS;

- BBITIOJTHEHUE KOHTPOJIBHON pabOThI 1 00CYK/IEHUE PE3yIbTATOB;

- ydacTue B JIUCKYCCHSIX B KaueCTBE yYAaCTHHKA M MOJEpaTopa IPYIIOBOM ITHUCKYCCHH IO
T€MaM JMCUUILINHBI;

- HallMCaHUe U Ipe3eHTalus J0KIa/a;

- HaITMCaHUe CaMOCTOSTENIbHOM (KOHTPOJIbHOI) paboThI.

st KOHTpOJIE YCBOEHUS TAHHOW AUCIUIUIMHBI YYEOHBIM IJIAHOM MPEAYCMOTPEH IK3aMEH.
O6mee konuyecTBo O6amioB no aucuurnHe - 100 6amioB B cemectpe. Pacnpenenenue 6amioB Ha
TEKYIIUNA ¥ TPOMEKYTOUHBIA KOHTPOJIb MPH OCBOSHUHU JUCHIMIUIMHEI, & TAK)KE UTOTOBOW OLIEHKE
MIPEICTABICHO HUXKE.

IPUMEPBI OITPOCOB JJI51 HPOBEAEHMS TEKYHIEI'O KOHTPOJIA
CAMOCTOATEJBHOU PABOTHI CTYJAEHTA I1IO OCBOEHUE MATEPHUAJIA

1. Yro Ttakoe cTpykTypa?

2. OT 4ero cocTOuT CTPYKTypa BeIiecTB?

3. Yro Takoe atom?

4. Kakoe cTpyktypy nmeer arom?

S. Kak xapakTepn3oBaTh OCHOBHBIE CBOMCTBA aToMa?

6. Kak npoBoautcs onbitel Pesepdopnaa no paccesHuio a-4acTull BEIECTBOM?
7. Yro 3a saepHast Mojienb aToma Pesepdopna?

8. Uewm oTmuaercst atoMHbIN Mojienb Pesepdopaa ot bopa?

9. Yo 03HauaeT MPUHIUI KBAHTOBaHHE?

10. Kak nmoarBepxaath B 3kcriepuMeHTe noctynatel bopa?

11.  Yer omnyaroTcs Kiaaccuyeckas M KBAaHTOBAsl TEOPUS M3ITyUEeHUs?

12.  Xapaktepu3ylTe paBHOBECHOE TEIUIOBOE M3ITyueHHE?

13. O yem cBuzerenbcTByeT 3akoH Kupxrod u 3akon Credan-bonbivman?

14. Kax mpoucxonumn sxcnepuMeHTanbHOe OThICKaHue Buaa pynkiun Kupxroda?
15.  Kak mpoucxoaui TeopeTuueckoe uccienoBanue Buaa ¢pynkuun Kupxroga?
16.  Yro o3HauaeT 3aKOH cMmenieHus BuHa?

17. Kaxoit Henocratku umeet popmyina Panes-Jxunca?

18.  Kak oOBsACHAT paBHOBECHas TEOpHUs M3JIyUYEHHUS YEPHOrO Tejla Ha OCHOBE KBAHTOBBIX
IIpEICTaBICHUN?

19.  Yro sBnsieTcs OCHOBBI KBAHTOBOM ONTUKHU?

20. K wemy npuseno teopus M.Ilnanka?

21. Yro takoe (poTodneKkTpudeckuii 3pQext?

22. Kax 00BsCHIT OcHOBHBIE 3aKOHBI (oTodPdexTa?

23.  UYro takoe uMmyisc GpoToHa?

24, Kak xapaktepusyercs 3pdext Komnrona?

25. K ueMy npuBeso KopnycKyJIsipHO-BOJIHOBAsI JBOMCTBEHHOCTh CBOICTB cBeTa?
26. OT 4ero 3aBHUCAT CTPYKTypa M CBOMCTBA MOJICKYJIbI?

27. UYrto Takoe MosieKysa?

28.  Uro Takoe XMMHYECKasl CBA3b?

29. Kak onpenenstoT saHeprus cBsi3u aTOMOB?
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30. Kak nponcxoaut kiaaccupukanys cBsizeit?

31. OT yero 3aBUCUT BHYTPEHHSS SHEPTUS MOJIEKYJIbI?

32. Kak npoucxoaur 3KkCrepuMeHTalIbHOE OIIPEIeIEHUE MOJIEKYJIIPHBIX CIIEKTPOB?

33. Uto Takoe KOHJEHCUPOBAHHOE TEI0?

34. Yro Takoe (pa3oBoe COCTOSIHUE BelriecTa?

35. Kak xapakrepusyercst ynopsiA04eHHOCTb KOH/IEHCUPOBAHHOT'O COCTOSIHUS?

36. Kakoifi poiab wurpaer MeXMOJEKYJSpHbIE  B3aUMOJAEHCTBUS  KOHJIEHCHPOBaHHOE
cocrosiHuE?

37. KakuM MeTo10M MOKHO U3y4aTh CUCTEM MHOI'MX YacTHUIl?

38. Kakue coBpeMeHHBbIE TPEACTAaBICHHUS MMEIOTCS O CHWJIAX MEKMOJIEKYJIIPHOTO
B3auMoaeucTBuI?

39. Kakas cTpykTypa umeercs y )KuakocTein?

40.  Yewm otnmuaercs cuiibl Ban-nep-Baanbca oT Apyrux MexMOIEKyISPHBIX cuil?

41. CKOJIbKO MOJIEJIbHBIE TOTEHIIUAJIBI MEXXMOJIEKYJIIPHOTO B3aUMOEHCTBHS UMEIOTCS ?

42.  Yewm oTIAMYAOTCS KHUJKOE U Ta3000pa3HOE COCTOSHU?

43. UYrto Takoe TBep0€ TEN0?

44,  Yewm oTaMyaercs KpUCTaNIMUECKasi CTPYKTypa OT aMOPHBIX?

45. Cy1iecTByeT U CUMMETPUS Y KPUCTAIIIOB?

46. Kaxk onpenensat nedekTol B KpucTauiax?

47. Kak MOXHO onpeaenuTs TUIIbl KPUCTAILIIOB?

48. O yeM CBUAETENBCTBYIOT JOMEHBI B KPUCTAIIIIOB?

49. . Uem oTimyaroTcs CTeKI000pa3Hoe u aMopHOe cocTosHuE?

50. KAK onpenenstoT cTeneHu nopsiika B KpUCTAILIIOB?

ol. Kak BenyT ce0s peanbHble KPUCTAUIBI IPU BBICOKUX TeMIIEpaTypax?

52. Kak nmpoucxoauT ucrnapeHue KpuCTaIMYeCKUX Ten?

53. Kak xapakTepusyloT MeXaHH3M IPOLIECCOB TUCCOLMALUU U IBIPKOOOpa30BaHMs B
KpucTamiax?

54. Kako#l 3aBHCHMOCTb MMEET CTENEHU IUCCOLMAIIU KPUCTAJUIMYECKOW PEUIETKH OT
TeMIIepaTypbl U AaBJIeHUs?

55. Kakass cBsizb MMeeTcss MEXIy CTPYKTYPHBIX HapylIeHUH U TEIJIOBOE JBUKEHHE
HapyluTenel nopsaka B Kpucramuiax?

56. Uro takoe camonuddysus u nuddysus npumeceit B kpucramiax?

57. K yemy npuBesno ctaTuCTUYECKAs TEOPHS JKUAKOCTEN?

58. Yro gBisteTcst 0COOEHHOCTH KHUIKOI'O COCTOSHUS BEIleCTBa?

59. Kak npoucxoauT TenaoBoe IBUKEHUE MOJIEKYJI B )KUAKOCTAX?

60.  UYewm oTiMUaroTCs XKHUAKOCTH MPOCTHIE U HE TTPOCTHIE?

61.  Uro sBiIsSETCS OCHOBBI CTATUCTHUUYECKUI TEPMOJMHAMHUKH?

62. [Tummte HEKOTOPOE ypaBHEHUE COCTOSIHUE T'a30B U )KUIKOCTEH?

63. Urto XapakTepusyloT KOppeISITUBHbIE PYHKIIMHM pacHpereneHus ?

64. Kak nponcxoaur onpeneneHue KOppensiTUBHBIX (yHKINH?

65. Kak npoucxonut GuyKTyalyi YUCJI0 YaCTHI] B )KUAKOCTH?

66. Yrto Takoe sHTponus?

67. Yem oTiiMyaeTcs CTPYyKTypa MPOCTHIX )KUAKOCTEN OT HE MPOCTHIX?

68. Kak numercs paguanbHas QyHKIUS paciipeiesleHUus] OAHOMEPHON MOIETH KHUIKOCTH?
69. Kak npoucxoauT conocraBieHne CTPYKTYpPbI )KUJIKOCTH U KpHUcTaiia?

70.  UYro Ttakoe CTpyKTYpHO-1U(p(DHy3UOHHAS MOJIENb KUIKOCTH?

71. Yto 00bsICHSIET MTHOBEHHBIHN U CpeTHUH MOPSI0K B IPOCTHIX KUAKOCTIX?

72. Kakas cBsi3b UMEETCSl MeXKAY CTPYKTYPBI KHJIKOCTEH U UX (PU3NYECKIMHU CBOHCTBaMH?
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TEMbI PEOEPATOB

1 OcHOBHBIE 3aKOHBI (PU3UKH O COCTAB M CTPYKTYpa BELIECTB.

2 Teopust bopa 1111 BOIOpOI0IOA0OHBIX CHCTEM.

3. DKCIEpUMEHTAJIBHOE MTOATBEPKICHUE NTOCTY1aTOB bopa.

4 DKCIIepUMEHTAbHOE OTBHICKAHHE M TEOPETUYECKOE HCCIEAOBAaHHE BHUAA (PYHKLIUU

5 PaBHOBecHas Teopust U3IIy4EHUs] YEPHOI'O T€Jla HA OCHOBE KBAaHTOBBIX IIPEJICTABICHUM.
6 N3yueHne kaacCu4ecKUX U KBAHTOBBIX IPEACTaBICHUHN O TEIIOBBIX U3IyYEeHUI.

7. KopnyckynsipHO-BOIIHOBAs JBOMCTBEHHOCTb CBOMCTB CBETA.

8 OCHOBBI KBAaHTOBOH ONTHKH U (PU3HMKA FTI€MEHTAPHBIX YACTHUII.

9 CtpyKTypa 1 OCHOBHBIE CBOICTBA MOJIEKYJI KOH/IEHCUPOBAHHOT'O Cpeia.

10. KonnencupoBaHnHoOE TeINO.

11. @®a30BOE COCTOSIHUE BELIECTBA.

12. Y1ops10ueHHOCTh KOHAEHCUPOBAHHOTO COCTOSTHHUSL.

13. MogenbHbIe MOTCHIMATBI MEKMOJICKYJIISIPHOTO B3aUMOICHCTBHUS

14, TBepabIX TEN U UX KIacCU(PHUKaITIH.

15. KuneTnka cTpyKTYpHBIX HAPYIICHUHA U TETUIOBOE JBUKCHHE HAPYIIUTEIICH TIOPSIKa B
KpHUCTaax.

16. Camomuddysus u mupdys3us npuMeceit B KprcTaiax.

17. Knaccudukanuu peanbHbIX KPUCTAIIIOB U UX AUCIOKALIUU

18. [Tpupoaa crit MEKMOJICKYIISIPHOTO B3aUMOACHCTBHS KOHICHCHPOBAHHOT'O COCTOSTHUS
19. CTpyKTypa KUIKOCTEH U UX CBOWCTBA

20. YpaBHEHHE COCTOSIHUE Ta30B U KHUIKOCTEH.

21. TeopeTnueckoe ypaBHEHHE COCTOSTHUSI HEUJeallbHOTO ras3a.

22. O teopun cBOO6OJHOTO 00BEMA.

23. PaccesiHue cBeTa U peHTI€HOBCKHX JIy4el KHUIKOCTSIMHU.

24, CTpyKTypa NpOCThIX KUJIKOCTEH.

25. PannanbHas GyHKIMS pacnpeaeieHus peaabHbIX KUIKOCTEH.

26. OryKTyaru KOOPIUHAIIMOHHBIX YHACENT B TPOCTHIX JKUIKOCTSIX.

27. MTrHOBEHHBIH U CpEeTHUI MOPSIOK B MPOCTHIX KUIKOCTSIX.

28. CBSI3b CTPYKTYPBI KUJAKOCTEH C UX PUINICCKUMHU CBOMCTBAMH.

IMPUMEPBI 3A TAHUM JJIS1 MPOBEJEHUS TEKYIIIETO KOHTPOJIS
CAMOCTOSTEJBHOHN PABOTHI CTYJIEHTA IO PEIIEHUIO TUIIOBBIX
3AJIAU.

1. PrytHas nyra umeeT MomHOCTh N = 125 Bt. Kakoe uucio (poToHOB HCITyCKaeTCs B €IUHUILY
BPEMCHH B M3JIYUYCHHH C JUIMHAMU BOJIH A, paBHbIMH: 612,1; 579,1; 546,1; 404,7; 365,5; 253,7
HM. VHTEHCHMBHOCTH »JTHMX JHWHHH COCTaBJISIOT COOTBEeTCTBeHHO 2; 4; 4; 2.9; 2.5; 4%

MHTEHCUBHOCTU PTYTHOU AyTU. Cuntath, 4T0 80% MOILIHOCTH AYTH UJAET HA U3IIyYCHHE.

2. Haiitm maccy m (oTOHa, MMITyJIbC KOTOPOTO PaBeH HMMITYJIbCY MOJIEKYJIBl BOAOPOAA TPH
temneparype t=20°C. CKopocTb MOJIEKYJIbI CYUTATh PABHON CpEIHEN KBaJPaTUYHON CKOPOCTH.

3. B pa6ore JI. I'. CtoneroBa « AKTHHO-3JIEKTpUUECcKHe uccienoBanus» (1888 r.) BnepBbie ObuTH
YCTAHOBJIEHBI OCHOBHBIE 3aKkoHBI (orodddexkra. OauH M3 pPeE3yIbTATOB €ro OIBITOB ObLI
chopmynupoBan Tak: «Paspspkaromum  gedicTBMeM  00adaroT  JIydyd  caMOil  BBICOKOM
IPEIOMIIIEMOCTH C JUIMHOW BOJIHBI MeHee 295 Hm». Haiitu paboTy BbIXOZa A 3JEKTpoOHA U3
MeTasuia, ¢ KoTopbiM padotan A. I'. Cromneros.

4. JlnvHa BOJIHBI CBETa, COOTBETCTBYIOIIAs KpacHOW rpaHuiie ¢porodddexra, I HEKOTOPOTro
metasuia Ao=275 um. Haiitu paboTy Beixoza A 3JIeKTpoHa U3 METallla, MAaKCUMAaJIbHYIO CKOPOCTb
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V 3JIEKTPOHOB, BBIPHIBAEMBIX U3 METaJlsla CBETOM C JUTMHOM BOJMHBI A=180 HM, 1 MaKCUMAaJIbHYIO
KHHETUYECKYIO SHEPTUIO Wmax 3JIEKTPOHOB.

5. HaiiTu cKOpoCTh V T€4EHHUs YITIEKHCIIOrO rasa 1o TpyoOe, eciii U3BECTHO, 4To 3a BpeMms t=30
MUH 4Yepe3 MOoNepevHoe ceueHne Tpyosl mpotekaet Macca raza m=0,51 kr. [TnotaocTs raza p=7,5
kr/M° . Jlnametp TpyOs D=2 cm.

6. OOmen3BecTeH MIYTOYHBIN Bompoc: «UTo Tspkenee: TOHHA CBMHIIA WM TOHHA MpoOku?» Ha
CKOJIbKO HCTUHHBIA Bec MpoOKu, KoTopas B Bo3ayxe BecuT 9,8 kH, Goible MCTMHHOrO Beca
CBHHIIA, KOTOPBI B Bo3ayxe BecUT Takxke 9,8 kH? Temneparypa Bo3ayxa t=17 °C, naBineHue
p=100 xIIa.

7. VI3BecTHO, 4YTO B KpHCTaie, B KOTOPOM CBsi3M 0OycnoBieHbl cuiibl Ban-mep-Baanbca,
PaBHOBECHOE MEKaTOMHOE pacCcTOssHUE paBHO 1,5 aHrcrpema, a sueprus Ha 10% MeHsbllIe, yeM B
cily4ae, KOIJla YUMTHIBAIOTCS TOJIBKO CHJIbI NMPUTsDKEHUA. UeMy paBHa XapakTepHas [UIMHA P

A -
BXOJsas B BeipakeHuss U = — g +Be "',

8. Omnpenenuth MOCTOSHHYIO PEIIETKH KpUCTAJUIA JIUTUH HO/a, eClIi U3BECTHO, YTO 3€pKallbHOE
OTpaXKEHHE IIEPBOIrO MOpPsAKAa PEHTTEHOBCKUX JIyded C JUIMHOM BOJHBI 2,1 aHrcTpem ot
€CTECTBEHHOM I'DaHU ATOr0 KpUCTaJla IPOUCXOAMT INPU YINIM cKoabxkeHus 10 rpamycos u 5
MHUHYT.

9. Onpenenuth BeIMUYMHY KBa3WUMITyJbca (OTOHA COOTBETCTBYIOIIETO YacTOTOW ®=0,4®max.
YcpenHeHHOEe 3HaYeHHWE CKOPOCTH 3ByKa B Kkpucramie <v>=2000m/c, xapaKTepuCTHYCCKas
temneparypa Jlebas pasHo 150K. Jlucnepcueii CBykOBUX BOJH MpUHEOpeEY.

10.  Macca m=10 r kucIopoa HaxoquTCs pu Aasiennu p=304 kI1a u Temmeparype t1=10°C.
ITocne paciiupCHUA BCIICACTBUEC HAI'PEBAHUA IIPHU IMMIOCTOAHHOM JABJICHUHW KHUCJIOPOI 3aHsJI 00BeEM
V2>=10 5. Haiitu 06beM V1 rasza 10 pacmIMpeHHsi, TEMIEparypy t2 ra3a Iocjie pacIiupeHws,
IUIOTHOCTH P1 U P2 Ta3a JIO U MOCIIE PACIIHPEHHUSL.

11. W3MeHeHne SHTPONUH NpH IIaBIEHUN KoinuuecTBO v=1 kmoib abaa AS=22,2 x/x/K. Ha

CKOJIBKO M3MEHHUTCS TemIlepaTrypa IUIaBJICHUS JibJa NpPU YBEIMYEHHM BHEIIHEro JaBJICHUS Ha
Ap=100 xITa?

12. Temmnepatypa mnasieHus xene3a n3mensierca Ha AT=0,012 K npu n3menennn nasneHus
Ha Ap = 98 kIla. Ha ckonbpko MeHsieTcs MpH MJIaBJIeHUH 00beM KonyecTBa v =1 KMoJIb kenesa?

13. [Tonw3ysce 3akoHoM lrosonra u IITH, HATH, BO CKOJBKO pa3 yJeabHAs TEIJIOEMKOCTh
ATIOMHUHUS OOJIbIIE YSIbHON TeTNIOEMKOCTH TUTATHHBI.

14. Kakoe xonmdectBO TemioTel Q TepsieT 3a BpeMsl M= | MUH KOMHATa C IUIONIAIbI0 MOJIa
S=20 m? u BBICOTOI h=3 M uepe3 ueThIpe KupnuuHble cTenbl? TemnepaTypa B komMHate t1=15°C,
Temreparypa HapykHoro Bo3ayxa t2=-20°C. TermnonpoBogHocTs kupnuua A=0.84 Bt/(m-K).
Tonmuna cren d=50 cMm. [loTepsiMu Teruia yepes Mo U MOTOJIOK MpeHedpeyb.

15. Ha¥iTi mIoTHOCTh Py HACKIIIEHHOTO BOJISTHOTO Mapa mpu Temrepatype t = 50 °C.

16. Kaxkast Mmacca m BOJSTHOTO Tlapa COIEPKUTCS B 00BEME V=1m® BO3/yXa B JIETHUI JIEHb MPH
temneparype t=30 °C 1 0THOCHTENBHOM BiaxXHOCTH ©=0,757

17. Macca m=0,5 r BoasHoro mapa 3anumaer ooveM Vi=10 1 mpu Temneparype t=50°C,
KakoBa IPU 3TOM OTHOCHUTEIbHAs BIaXKHOCTh ®? Kakas Macca Am nmapa CKOHAEHCUPYETCS, €CIIU
HU30TEPMHUYCCKH YMEHBIIUTH 00beM 0T V1 10 V2=V1/2?

18.  Haiitu ypenbHBII 00bEeM V BOABI B JKUIKOM U MHApOOOPAa3HOM COCTOSIHUSX TpU
HOPMAJIBHBIX yCJIOBUSIX.
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19. Kakas yactp TeroTsl mapooOpa3oBaHus Boabl npu Temmeparype t=100°C uger Ha
YBEJIMUYEHUE BHYTPEHHEN SHEPTUU CUCTEMBI?

20. JaBnenus HaceleHHOTO Napa stuinoBoro cnupta (C2HsOH) nmpu temneparypax t1=40°C
u t=60°C paBuel p1 = 17,7 xlla u p2 = 67,9xI1a. Halitu usmenenune sutponuu AS py pcrnapeHuu
Maccbl Am=1 r 3THJIOBOTO CIIUPTa, HaxoAsuerocs npu remmneparype t=50 °C.

TECTOBBIE 3AJJAHUA UTOTI'OBOI'O KOHTPOJIA IO ANCHUIIJIMHE
PU3UKA KOHAEHCUPOBAHHOI'O COCTOsIHUS (OK3AMEH)

TecroBoe 3agaHme — 3TO OAMH U3 METOAOB IEJArOrMYECKOr0 KOHTPOJS, 3aJaHue
CTaHJApTHOWH (OPMBI, BBIOJHEHHE KOTOPOTO IO3BOJIIET YCTAaHOBUTH YPOBEHb M HAIM4HE
ONpENICNIEHHbIX YMEHHUH, HAaBBIKOB, CIOCOOHOCTEH, YMCTBEHHOIO pa3BUTUS M JpPYyTux
XapaKTePUCTUK JIMYHOCTH C MOMOIIBIO CHELMAIBbHOM MIKAIbl PE3yJIbTaTOB, MO3BOJISIOIINE 32
CPaBHUTEJIBHO KOPOTKOE BpeMsl OLICHUTh PE3yJIbTaTUBHOCTh MI03HABATENILHON JESATEIBHOCTH, T.€.
OLICHUTh CTENEHb M KadeCTBO JOCTHKEHHUS KaXKJbIM Yyyalumcs Ieneid oOyueHus (uenei
U3yYEHUS).

@1.

Yro 03HauaeT NOHATUE KOHAEHCUPOBAaHHOE COCTOSIHUE BellecTBa?

$A) KoHIeHCHpOBaHHOE COCTOSIHME BEIIECTBA IOHITHE, OOBECIUHSIONICE TBEPIbIC Tela M
KHUJIKOCTH TPH HAJIUYUU CBSI3U MEXIY CTPYKTYpHBIMU 3JIEMEHTaMHU (aToOMaMHM, MOJIEKYyJaMH,
MOHAMH U Jp.), B OTJIMYHE OT ra30BOr0 COCTOSIHUSA, T'/I€ TaKasi 3aBUCUMOCTb OTCYTCTBYET;

$B) KonnencupoBaHHOE COCTOSTHHE BEIIECTBA MOHATHUE, Pa3/IeIISIONIee TBEPAbIC TeNa U KHUIKOCTH
IIPU HAJTMYUU CBSI3U MEKIY CTPYKTYPHBIMH 3JIEMEHTaMU (aToMaMH, MOJIEKyJIaMH, HOHaMU U 1Ip.),
B OTJIMYME OT ra30BOT0 COCTOSIHUS, I/I€ TaKasl 3aBUCUMOCTb OTCYTCTBYET;

$C) KonaeHcupoBaHHOE COCTOSTHHE BEIIECTBA MOHATHUE, Pa3/ICIISIONICe TBEPbIC TeNa U KU IKOCTH
IIPU OTCYTCTBHM BSI3M MEXIY CTPYKTYPHBIMH 3JIEMEHTaMM (aToMaMH, MOJIEKyJIaMH, HIOHAMHU U
Ip.), B OTJIMYUE OT ra30BOr0 COCTOSTHUS, /1€ TaKasi 3aBUCUMOCTb OTCYTCTBYET;

$D) KonieHcHpOBaHHOE COCTOSIHUE BELIECTBA MIOHSITHE, Pa3/ICNISIONICe TBEPbIC Tea U KU IKOCTH
IOpU OTCYTCTBHUHU BSI3M MEXAY CTPYKTYPHBIMH 3JIEMEHTaMM (aTOMaMH, MOJEKyJaMH, HOHaMHU U
Ip.), KaK Ta30BOI'0 COCTOSIHUS, IJIe TaKae CBOMCTBA UMEETCS;

$E) KonneHcupoBaHHOE COCTOSHHE BEIIECTBA MOHATHE, HE OOBEAMHSIONIEEe TBEPIbIC Tela U
KUJKOCTU TIPU OTCYTCTBHH CBSI3U MEXKIY CTPYKTYPHBIMH 3JI€MEHTaMHU (aToMaMH, MOJIEKYJIaMH,
MOHAMHU U JIp.), B OTJIMYHE OT T'a30BOT0 COCTOSIHUSA, TJI€ TaKasi 3aBUCUMOCTb UMEETCS;

@2.

['ne 1 xoraa nosiBUIIOCH NMPEICTaBIEHUS 00 AaTOMHOM CTPOEHUU MaTepuu?

$A) B V-1l BexoB 1o Hateii spsl B J{pesHeit ['pertun;

$B) B VII Beke no wareii aps1 B [IpeBaem Bocroke;

$C) ) B VI Beke nareit spsr B peBueii ['perum;

$D) B XVI Beke nareit apsl B [IpeBHeii ['penum;

$E) B VIl Beke nameii apsl B [IpeBHem Boctoke;

@s3.

Kakost ¢opmyna HazpBaercs  Qopmyne Pesepdpopna g nuddepeHUUanbHbBIM
spdexTun LI £EeYeH 5 €M PacCesHus G-aCTHI[ B KyNOHOBCKOM IOIE S/pa aTroma?

$A) do =

$B) do = dN
n

$C))W,, =2ePel(4me,r);
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$D) B =2ePel(4ne,);
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ze*
$E)U()=—k

@4.

Kakost dopmyna HaszpBaercs  Qopmyne Pesepdpopma s nuddepeHIUaIbHBIM
spdexTun BI gequHeM PaccesHIA 0-9aCTHIL B KyTOHOBCKOM MOJe s7pa aroma?
Q

$A) do =

$B) do = dN
n

$C))W,, =2ePel(4mte,r);
$D) B =2ePel(4me,);
Ze?

$SE)U(r)=—k __:
:
@5s.

Yro Takoe OpOyHOBCKOE IBMKEHUSA?

$A) DTo TerIoBOE Xa0THYECKOE BIKCHUE METbYAUIIIMX YaCTHII, B3BEIICHHBIX B KHIKOCTH WA
rase;

$B) D10 TemIoBoe ynopsI0ueHHOE ABUKCHUE MEJIbYANIIINX YaCTHUL, B3BELIICHHBIX B )KUAKOCTH
WJIM Ta3e;

$C) Dro mocrynarensHOE ABHKCHNAE METbYANIIINX YACTHII, B3BEIICHHBIX B KHIKOCTH HJIH Ta3e;
$D) Dro BpamaTenbHOE IBHKECHUE MENTbYANIINX YaCTUII, B3BSIICHHBIX B )KUJIKOCTH UITH rase;
$E) D10 TerioBoe ynops0ueHHOE IBIKCHUE METbYANIIIX YACTHI] B TBEPIOM TEJIE;

@6.

Kakas ¢opmyna onpenensier Yucio yucTuu?
m

$A) N=__N,;
M

$B8) = P
KT
$C) N=n";
M
$D) N ="
M
$E) N = nkT;
Q@7.

Yro Takoe OpOyHOBCKOE yacTuia’?

$A) D10 yacTuia, KOTOpas B COCTOSIHHUH JBUTAThCS OT BO3JCHCTBHS TEIJIOBOTO JBHKCHHS
MOJIEKYJI CpElibl, B KOTOPOX OHA HAXOAUTCS;

$B) Dro yacTtHiia, KOTOpasi B HECOCTOSHUU JIBUTAThCS OT BO3IACHCTBUSI TEILUIOBOTO JBHIKCHUSI
MOJIEKYJI CpPelibl, B KOTOPOX OHA HAXOAUTCS;

$C) Dro wacrtuia, KOTOpast KIMEET YIIOPSTOYCHHOE IBHKEHHE B CPEJIe, KOTOPOM OHA HAXOIUTCS;
$D) D10 yacTHia, KOTOPask OHA HAXOUTCS B COCTOSTHUU HHEPTHOCTU OT BO3JCUCTBHUS TEIJIOBOTO
JBUKEHHUSI MOJIEKYJI CPEJIbI;

$E) Dro wactuia, KOTOpasi B COCTOSHHH LEMATCS K IPYTHMM YHUCTUIAM OT BO3ICHUCTBHUS
TEIJIOBOTO ABMKEHUS MOJIEKYJI CPEZIbl, B KOTOPOH OHA HAXOAUTCS;

@8.

Kaxkue 3¢ (hexTsl MOXKHO HE YUUTHIBATH, YTOOBI Ta3 CUNTAJICS UACATHLHBIM?
20



$A) pasmep 1 B3aUMOJIEHCTBHS;
$B) mioTHOCTH Ta3a;
$C) croKHOBEHUS MOJIEKYJ;
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$D) macca moneky,

$E) KuHETHYIECKON SHEPTUH;

@9. Koopaunarmonnoe unciio st OLIK pemierku paBHO:
$A) 10;

$B) 5;

$C) 15;

$D) 8;

$E) nmpaBuibHOTrO OTBETA HET;

@10. I T'HK u I'TIY xoopauHaHOHHOE YKCII0 PABHO:
$A) 8;

$B) 10;

$C) 15;

$D) 12;

$E) nmpaBuibHOTrO OTBETA HET;

@11. Koadpdurment 3amonnenus mis OLK pasen:

$A) 68%;

$B) 74%;

$C) 60%;

$D) 70%;

$E) npaBuiIbHOTO OTBETA HET;

@12. Koadpdurment 3amoanenus mis 'K u T'TTY pasen:
$A) 74%;

$B) 68%;

$C) 60%;

$D) 70%;

$E) nmpaBuibHOTO OTBETA HET;

@13. Xumuyeckne CBS3H B KpUCTaUIaxX:

$A) TONIBKO MeTAITHIECKHE;

$B) TonpKO MOJIEKYIISAPHBIC;

$C) Meramueckue, MOJIEKYJISIPHbIE, AaTOMHBIE, KOBAJICHTHBIC
$D) aToMHbBIC U KOBAJICHTHBIC;

$E) nmpaBuibHOTO OTBETA HET;

@14. Knaccuduxanus TBEpABIX TEJN 110 UX AJIEKTPUUECKIM CBOMCTBAM Ha OCHOBE 30HHOMN
TCOPUH

$A) IpOBOIHUKH, TIOIYIPOBOTHUKHU U TIIICKTPUKH;
$B) mosynmpoBOIHUKY U AUDIEKTPHKH;

$C) npoBOAHUKH U AUDICKTPHKH;

$D) MeTaiuThl ¥ AUAIEKTPHKH;

$E) nmpaBuibHOTO OTBETA HET;

@15. DHepreTudecKre 30HbI TBEPAOTO TeNa

$A) 30HBI IPOBOMMOCTH, 3aTPEIICHHBIC M BAJICHTHBIC;
$B) 3ampelieHHbIC U BaICHTHBIC,

$C) T0BKO0 30Ha IPOBOAUMOCTH;

$D) TONIbKO BaJICHTHbIC;

$E) nmpaBuibHOTO OTBETA HET;

@16. PacnipenienieHre 4acTuI| ra3a o0 SHEPTUSM ONUCHIBACTCS C IIOMOIIBIO (PYHKIIMU
pacnpeeeHust

$A) Makcseia - bonbimana;

$B) ®epmu - Jlupaka;

$C) Bose - DitHmTelina;

$D) depmu - Ditnmreiina;

$E) nmpaBuibHOTrO OTBETA HET;
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@17. B omyinyme OT KJIACCHUYECKUX MPEACTABICHUN B KBAHTOBOW MEXaHMKE MUKPOYACTHIIBI
SIBJISTIOTCS:

$A) HepasIMUHbIMHE;

$B) paznuunbivuy;

$C) nosnyHepa3nuIHBIMY;

$D) nonypa3inuHbIMHE;

$E) npaBuibHOrO OTBETA HET;

@18. MukpoyacTUIlbl MOAPA3/ICISIOT Ha TPYIIIIbL:

$A) bepMHOHBI U FIICKTPOHBI,

$B) dotons! u hoHOHBL;

$C) 6030HBI U HEePMHOHBI;

$D) npoTOHBI U HEHTPOHBI,

$E) npaBuIbHOTO OTBETA HET;

@19. K hepMuonam oTHOCSTCS:

$A) 31IeKTPOHBIL, IPOTOHBI K HEUTPOHBI;

$B) snekTpoHbl, (GOTOHBI;

$C) TOJBKO TPOTOHBI U HEHTPOHBI,

$D) TOJIBKO 3IIEKTPOHBI;

$E) npaBuiibHOTO OTBETA HET;

@20. K 6030HaM OTHOCSTCS

$A) botonb! 1 HOHOHBI,

$B) doTonbI 1 31EKTPOHBI,

$C) boTOHBI U IPOTOHBI;

$D) Tos16KO (HOTOHBI;

$E) npaBuibHOTrO OTBETA HET;

@?21.Pacnpenenenre GepMHOHOB 10 3HEPTETUYECKUM YPOBHSAM OIMCHIBAETCS C TIOMOIIBIO:
$A) Depmu - [Tupaxa;

$B) Makcsena - Bonbimana;

$C) Bose - DitHmTelina;

$D) depmu - DitHInTelHA,

$E) npaBuibHOTO OTBETA HET;

@22. Bo30HBI HOAUUHSIOTCS CTATUCTHKE:

$A) Bose - Diinmreiina;

$B) Makcsena - Bonbimana;

$C) ®epmu - JTupaka;

$D) Makcgemna - DUHIITEHHA,

$E) npaBuibHOTrO OTBETA HET;

@23. JI71st MeTa/uIoB ClIeayeT UCIIOIb30BaTh CTATHCTHKY:
$A) Depmu - [lupaka;

$B) Bose - DitHiireiina;

$C) Makcsea - Bonbimana;

$D) MakcBesia - DHIITEHHA;

$E) nmpaBuibHOTO OTBETA HET;

@24. KnonmympoBOJHUKAaM MOYKHO HCIIOJIB30BaTh CTATUCTHKY
$A) Makcseia - Bonbimana;

$B) Bose - DitHiireiina;

$C) ®epmu - Jlupaka;

$D) depmu - DitHiuTeliHA;

$E) npaBUIbLHOTO OTBETA HET;

@25. 3H€§Tp0HPOBOI[HOCTL TBEPABIX TEJ OIpeessiercs mo hopmyJe:

$A)a =2,

m
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$B) j = enuk;

$C) T = eny;
$m1=g

$E) npaBuibHOro OTBETA HET;

@26. DAeKTPOIPOBOHOCTH MOTYIPOBOIHUKA SBISIETCSI CYMMOM:
$A) 3J1eKTPOHHOM COCTaBIISFOIIIHX;

$B) 1pIpoYHOI COCTABIIAIOIINX;

$C) 31eKTPOHHOM U IBIPOYHOIA;

$D) eciu KONMUYECTBO SICKTPOHOB OOJIBIIIE JABIPOK;

$E) mpaBuiibHOTO OTBETA HET;

@27. DeKTpOIPOBOIHOCTH MOJIYIIPOBOAHUKA OMPEACIISIFOTCS:
$A) Ti = Tn + Tp,

$B) T =T
$C) i = 1p;
$D) Ti = Tn — Tp;

$E) npaBuibHOrO OTBETA HET;

@28. Eciiu monynpoBOHUK, 110 KOTOPOMY HPOXOMT TOK, IOMECTUB B MATHUTHOE T0JIE, TO B
MOJYTIPOBOIHUKE BO3HUKAET psia dddexroB. Kak HazpiBaeTcs 3TOT AP PEKT:

$A) raibBaHOMArHUTHBIMH;

$B) nuHamuueckumu;

$C) crarucTuyeckumy;

$D) snexTpuueckumu;

$E) npaBuibHOrO OTBETA HET;

@29. K ragpBaHOMarHUTHBIM 3(pexTam OTHOCSTCS:

$A) s dext Xoa, mpoaoNbHBIH 1 OMEPEYHbIil TepMOTabBAHOMArHUTHBIE (P (EKTHI;
$B) Tosnpko snmexTpudeckue 3hGeKTh;

$C) Tonapko MarHuTHBIC D PEKTHI;

$D) aphexThI CBA3aHHBIE CO CTPYKTYPOH;

$E) npaBuibHOTO OTBETA HET;

@30. TengoeMKOCTb 3TO:

$A)c=d_;

$B)c=g_7’C;

$C)c=d_g-r,;
i

$D)c = -1;
dE

$E) mpaBuiIbHOTO OTBETA HET;
@31. 3akon [lrononra — [Tty BeIpaXkaeTcst:

$A) ¢ = 3Ry;
$B) c = 3Ro(1 + T);
$C) 9 =™
i
$D) c = =
k

$E) npaBuibHOTrO OTBETA HET;
@32. Koo hunueHT TermIonpoBOAHOCTH TBEPAOTO Tella BBIPAKASTCS
$A) @ = @ + &

$B) ®X = Xy,
$C) e = ep;
$D) E = hv;

$E) npaBuibHOTrO OTBETA HET;
@33. Kitaccudukarius TBEpIbIX TN 0 UX MATHUTHBIM CBOWCTBAM
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$A) TONIBKO (hepPOMATrHETHKH;
$B) deppomarneTnkyu u qaMarHeTHKY;
$C) dbeppomarneTuky, mapaMarHeTUKU U THAMArHETUKH;
$D) napamarHeTuKH;
$E) npaBuibHOrO OTBETA HET;
@34. K peppomarieTkamM OTHOCSTCS:
$A) Fe, Co, Ni, Gd;
$B) Au, Ag, Bi, Jn;
$C) Zn, Cd, Sh, Se;
$D) Te, Se, B, Hz;
$E) nmpaBuibHOro OTBETA HET;
@35. K mapamaraeTkaM OTHOCSITCS:
$A) 1Ie0YHbIE U MET0YHO3EMETbHBIC METAILTBI;
$B) Tonbko mienouHsie;
$C) ToNIBKO MIETOYHO3EMEITBHBIE;
$D) unepTHbIC a3kl
$E) nmpaBuibHOTrO OTBETA HET;
@36. K quaMarseTukam OTHOCATCS:
$A) mMertaiutbl, y KOTOPBIX MATHUTHAS TIPOHHUIIAEMOCTh OTPHIIATEIIbHA;
$B) Metaibl, y KOTOPBIX MArHUTHAS IPOHULIAEMOCTD MOJIOKUTENbHA;
$C) MeTaiuibl, y KOTOPBIX MarHUTHASI IIPOHUIIAEMOCTh OTPHUIIATEIbHA U MOJIOKUTEIbHA,
$D) TOJIbKO NOJIOKUTENBHA,;
$E) nmpaBuibHOTrO OTBETA HET;
@37. IcTOYHHKOM MarHeTH3Ma siBJIsIeTCS:
$A) criuH 371eKTpOHa;
$B) 3aps anekTpoHa;
$C) 3apsn npoToHa;
$D) 3apsiq HeHTpOHa;
$E) nmpaBuibHOTO OTBETA HET;
@38. Temmepatypa , Ipu KOTOPOU HCUE3aeT HAMATHUYMBAHIE HA3bIBACTCSL:
$A) Temneparypa DiHIITEHHA;
$B) remmnieparypa bopa;
$C) temmeparypa Kropu;
$D) Temneparypa Amrmepa;
$E) nmpaBuibHOTO OTBETA HET |
@39. TTo xapakTepy CHIIbI B3aUMOEHCTBHUS MKy YACTHUIIAMH UX MOYHO Pa3/ICIUTh:
$A) HoHHBIE, AaTOMHBIC, MOJICKYJISIPHBIC  METAJUTHYECKHIE KPUCTAILIBI;
$B) To7bKO aTOMHBIE W METAITHIECKHE KPUCTAIIIBL,
$C) ToBKO MOJIEKYIISIPHBIC M ATOMHBIE;,
$D) noHHBIC U METATTHYCSCKHE KPUCTAILIBL,
$E) nmpaBuibHOTO OTBETA HET;
@40. 5.J.C. Yoiuia OnpeenseTcs 13 COOTHOLICHNUSL:
$A)u =R ;
X X d
$B)u =R JB.
$C) Ux = Ry - (jl—BLl)’
$D)u =R J

X X B(n—1)
$E) npaBUIbLHOIO OTBETA HET;
@41. SIBnenune cBEPXIIPOBOIUMOCTH OBIJIO OMUCAHO BIiepBbic B 191 1T OTKPBIBIIMM €rO:
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$A) DHIITERHOM;
$B) BacoBbiM;
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$C) Kamepiunr - OHHECOM;

$D) Ax. Karurra;

$E) Mromnonr- ITru;

@42. sIBnenne CBEPXIPOBOJIUMOCTH BOSHUKACT B TEX CIyYasX, KOT/Ia 3J€KTPOHBI B METaILIE:
$A) npUTATUBAIOTCS APYT K JAPYTY;

$B) orrankuBaroTCs APYT OT Ipyra;

$C) HaxomATCsI B COCTOSTHUU TTOKOS;

$D) He HaXOAATCSI B COCTOSIHUH ITOKOSI;

$E) mpaBuiibHOrO OTBETA HET;

@43. TIOTHOCTH TOKA B CBEPXITPOBOISAIICM IIPOBOTHUKE OIPEICIIACTCS:
$A) Jes = €Ncs * Vcs;

$B) ]CB = i €eVcs,

$C) Jes = Ron * Vcs;

$D) ]CB = NcB * Vcs,

$E) npaBHIbHOTO OTBETA HET;

(@44.XapakTepHOil 0COOEHHOCTBIO CBEPXIIPOBOIHUKOB ABISIETCS UX:

$A) mramarHeTH3M;

$B) mapamarueTusm;

$C) dpepomarneTusm;

$D) nuar-napamarneTusm;

$E) dbeppo-napamarnerusm;

@45. CBepx MpOBOISIINI TOK SIBISETCS] HE3aTyXAIOIINM U3 32 OTCYTCTBHS:
$A) conpoTusienus;

$B) snexTponpoBoANMOCTH;

$C) nanpspkenus;

$D) mioTHOCTH TOKa,;

$E) cuitbl ToKa,;

@A46.BennunHa KpUTHUECKOH TemrepaTypsl corsiacHo Teopun bapauna — Kynepa — Hlpuddepa

ggsei;[enﬂeTc;I 1 1

xp = fexp (=)
$B) Txp = v - R;
%83 1,1-.',1{13 = fexp (1—g1);
xp = 0exp (7)
$E)T =6-_

Kp
@47. CBerHIfOBoMmHe METaJLIBI SIBJISFOTCS:
$A) nramarHeTHKaAMH;
$B) mapamaruetnkamuy;
$C) beppomarHeTrkamu;
$D) napa-deppoMarneTHKamu;
$E) mpaBuiIbHOTO OTBETA HET;
@48. XKuakne KpucTauIbl BIIepBbIe ObLTH HCCIIe0BaHbl B 18881
$A) 6otannkom PeitHuTIICpOM;
$B) pusukom DHHIITERHOM;
$C) xumukoM MeH/IeIeeBbIM;
$D) dhusukom MeccOayspom;
$E) dpusukom CaxapoBbiM ;
@49. Kunkue KpUCTaIUTbI OJTYYal0TCs B MPOIIECCE HArPEBAHMS TBEPIOTO Teja HITH
OXJIQXKICHHUS:
$A) U30TPONHOMN KUAKOCTH;

27



$B) 1100011 KUAKOCTH;

$C) opranndeckoii JKUIKOCTH;

$D) cynepopraHu4ecKoi }KUIKOCTH;

$E) aHM30TPOITHOI KUIKOCTH |

@50. Yem 00yciioBIIeHa aHU30TPOITHOCTh

$A) oarHAKOBBIC CBOMCTBA BO BCEX HAIPABICHHSX;

$B) HeoaMHAKOBBIC CBOMCTBA BO BCEX HAIPABJICHHSAX;

$C) HenmpoBOASIIMIA TOK;

$D) cBepxTeKyueCTb;

$E) cBepXIpoBOMMOCTS;

@51. U3 - 32 OTCYTCTBHUS B )KUAKOCTSX JAIBHETO MOPSIKA OHH:
$A) M30TpONHLL;

$B) aHU30TPOIHBIL;

$C) 130 -aHU30TPOIHEL

$D) cBoiicTBa MX HEOMHAKOBBI BO BCEX HANPABICHUSIX;

$E) nmpaBuibHOTO OTBETA HET;

@ 52. TBep/bie Teaa B 3aBUCHMOCTH OT CKOPOCTH OXJIAXK/ICHUS TP KPUCTAUTH3ALUH JICIIAT:
$A) 10Ty TPOBOAHUKH H JTUIIICKTPHUKH;

$B) mpoBOAHUKY M JAUDIEKTPHKH;

$C) MeTaibl U MOJIUMEPHI;

$D) amopdHbIe U KPUCTATUTHUYECKHUE;

$E) nmpaBuibHOTO OTBETA HET;

@53. AMOpdHBIN METAILT OTyYaeTCs TIPH CKOPOCTSAX OXJIAXKICHHUSL:
$A) 106 + 107¢c/c;

$B) 102 = 103¢/c;

$C) 1011 =+ 1012¢/c;

$D) 100 + 1000c/c;

$E) mpaBuiIbHOTO OTBETA HET;

@54.AmopdHOE TBEp10€ TEIO SBISETCS] H30TPOITHBIM:

$A) obnamaeT 0JMHAKOBBIME CBOMCTBAMH BO BCEX HAIIPABIICHHSX;
$B) obnanaetr HeOJMHAKOBBIMH CBOMCTBAMH BO BCEX HAIPABICHHSX;
$C) He cymiecTByeT TaKoe TBEPIOE TEIO;

$D) amopdHOe TBepa0E TENO HE SIBISIETCS U30TPOIHBIMY;

$E) nmpaBuibHOTO OTBETA HET;

@55. KpucramnyeckuM BeIecTBaM CBOWCTBEHHA!

$A) aruzoTpornus;

$B) uzorpornus;

$C) aHM30TPONHS U N3OTPOIIHS;

$D) u30TponHs ¥ AHU30TPOIIHS;

$E) npaBmiIbHOTO OTBETA HET;

@56.Kpucramuinueckue BelecTBa HMEIOT

$A) 14 BHI0B KPHCTAUTHYECKUX PEIIETOK;

$B) 10 BuI0B KPUCTAITMIECKHIX PEIIETOK;

$C) 8 BHI0B KPHUCTATUTHMYECKUX PELIETOK;

$D) 12 BHI0B KPHCTAUTHYECKUX PEIICTOK;

$E) nmpaBuibHOTO OTBETA HET;

@57. MeTasubl UMEIOT KPUCTAUTHYCCKUE PEIIETKH. YaIlle BCEro BCTPEUAROTCS:
$A) 10 Tunos;

$B) 8 tumnos;

$C) 3 Tuma;

$D) 6 Tunos;

$E) nmpaBuibHOrO OTBETA HET;
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@58. Turmbl KPHCTAUTMISCKUX PEIICTOK METAJIOB

$A) 3 tumna;

$B) 4 Tumna;

$C) 2 Tuma;

$D) 5 tumnos;

$E) nmpaBuibHOro OTBETA HET;

@59. Yarie Bcero B MeTaiax BCTPEUAIOTCS KPUCTAUTMISCKUE PEIICTKH:
$A) OLIK, TTIK, TTIVY;

$B) Tonbko OLIK u I'TTV;

$C) Tombko 'K u OLIK;

$D) I'lIK u OLIK;

$E) nmpaBuibHOTrO OTBETA HET;

@60. Koopaunanuonnoe yrcio aus OLK pemeTku paBHO:
$A) 10;

$B) 5;

$C) 15;

$D) 8;

$E) nmpaBuibHOTO OTBETA HET;

@61. lnsa 'K u I'TTY KoopauHALMOHHOE YKCIIO PABHO:
$A) 8;

$B) 10;

$C) 15;

$D) 12;

$E) nmpaBuibHOTrO OTBETA HET;

@62. Koadpdpurment 3anonuenus st OLIK pasen:

$A) 68%;

$B) 74%;

$C) 60%;

$D) 70%;

$E) nmpaBuibHOTO OTBETA HET;

@63. Koadpdumment 3amonuenus st LK u I'TIY pasen:
$A) 74%;

$B) 68%;

$C) 60%;

$D) 70%;

$E) nmpaBuibHOTO OTBETA HET;

@64. Xumuyeckne CBS3H B KpUCTaLIaxX:

$A) TOIBKO MeTATHIECKHE;

$B) ToaBpKO MOJIEKYIISPHBIE;

$C) Meranueckue, MOJIEKYJISIPHbIC, AaTOMHBIE, KOBAJICHTHBIC,
$D) aroMHBIC U KOBAIICHTHBIC,

$E) npaBuibHOTrO OTBETA HET;

@65. Kimaccudukariust TBEp/IbIX TEI 110 MX 3JIEKTPUISCKUM CBONCTBAM Ha OCHOBE 30HHOM
TEOPUH

$A) IpOBOIHUKH, TIOITYTIPOBOTHUKA U IUIIICKTPUKH;
$B) moaynpoBOHUKY U AUDICKTPHKH;

$C) pOBOHUKH U TUIIIEKTPHKH;

$D) MeTasibl U TUAIEKTPUKH;

$E) npaBUIbLHOTO OTBETA HET;

@66. DHepreTUYECKUe 30HBI TBEPIOTO Tela

$A) 30HBI IPOBOANMOCTH, 3aTPEIICHHBIC 1 BATCHTHBIC,
$B) 3ampeiieHHbIe U BaICHTHBIC,
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$C) ToBpKO 30HA TPOBOUMOCTH;

$D) ToBKO BaJICHTHBIE,

$E) npaBuibHOrO OTBETA HET;

@67. PactipeienicHre 4aCTHIL Ta3a [0 SHEPTHSIM OIUCHIBACTCS C MOMOIIBIO (PyHKIIUH
pacrpeiesieHust

$A) Makcseiia - Bonbiimana;

$B) ®epmu - {upaka;

$C) Bose - DitHmITelina;

$D) ®epmu - DitHinTeliHa;

$E) nmpaBuibHOro OTBETA HET;

@68. B oTinuune OT KIIaCCHYECKUX MPEACTABICHUH B KBAHTOBOW MEXaHHKE MUKPOYACTHUIIBI
SIBIISIFOTCSL:

$A) HepazIMUHBIMHE;

$B) paznuunbivuy;

$C) nosnyHepa3nuIHBIMY;

$D) nonypasinaHbIMHU;

$E) npaBuibHOrO OTBETA HET;

@69. MuKpoyacTHUIIbI TOPA3/ICISIOT Ha TPYIIIIbL:
$A) bepMHOHBI U FIIEKTPOHBI,

$B) dorons! u hoHOHBL;

$C) 6030HBI U HEPMHOHBI;

$D) npoTOHBI U HEHTPOHBI,

$E) npaBuIIbHOTO OTBETA HET;

@70. K ¢pepMuonaMm OTHOCSITCS:

$A) 31eKTPOHBIL, IPOTOHBI K HEUTPOHBI;
$B) sneKkTpOoHBI, (OTOHBI;

$C) TOJBKO MTPOTOHBI U HEHTPOHBI,

$D) TONIBKO IEKTPOHBI;

$E) npaBuibHOTO OTBETA HET;

@71. K 6030HaM OTHOCSITCS

$A) boToHbI U GOHOHBI,

$B) doTonbI ¥ B7IEKTPOHBT,

$C) poToHBI ¥ IPOTOHBI;

$D) Tos16KO (HOTOHBI;

$E) npaBuibHOTrO OTBETA HET;
@72.Pacnpenenenre GepMHOHOB 10 3HEPTETUYECKUM YPOBHSAM OMMCHIBAETCS C TIOMOIIBIO:
$A) Depmu - [Tupaxa;

$B) Makcsea - Bonbimana;

$C) Bose - DitHmTelina;

$D) ®epmu - DitHinTeliHa;

$E) nmpaBuibHOTO OTBETA HET;

@73. BO30HBI TOTYUHSIFOTCS CTATUCTHKE:
$A) Bose - Diinmreiina;

$B) Makcseiia - bonbiimana;

$C) ®epmu - Jlupaka;

$D) MakcBesa - DHIITEHHA;

$E) nmpaBuibHOTO OTBETA HET;

@74. ]l METaJUIOB CIIEAYET MCIOIb30BaTh CTATHCTHKY:
$A) ®epmu - [lupaxa;

$B) Bo3e - Diinmreiina,;

$C) Maxkcsemna - BonbiMana;

$D) MakcBesa - DHIITEHHA;
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$E) npaBuibHOTrO OTBETA HET;

@75. KnosynpoBoiHUKaM MOKHO HCIOJIb30BaTh CTATUCTHKY

$A) MakcBesia - bonbiimana;

$B) Bose - Diinmrreiina;

$C) depmu - {upaka;

$D) depmu - DitHiuTeliHa;

$E) mpaBuiibHOTO OTBETA HET;

@76. DIeKTPONPOBOAHOCT TBEPBIX TEI ONpPEIeIseTcs 1Mo GopmyIie:

$A) a = e
$B) j = enuE;
$C) 7 = enyy;
$D)J =

$E) npaBuIIbHOTO OTBETA HET;

@77. DIeKTPONPOBOIHOCTH HOIYTPOBOIHKMKA SIBJISETCS CyMMOI:
$A) 5JIeKTPOHHOM COCTABIISIOIIHX;

$B) 1pIpOoYHOI COCTABIISIOIINX;

$C) 5neKTPOHHOM M IBIPOYHOM;

$D) ecim KOIMYECTBO BJIEKTPOHOB OOJIBIIE JBIPOK;

$E) nmpaBuibHOTO OTBETA HET;

@78. DeKTPOIPOBOHOCTD TOJIYITPOBOIHUKA OTPEIEISFOTCS:
$A) Ti = Tn + Tp;

$B) Ti = n;
$C) i = 1p;
$D) Ti = Tn — Tp;

$E) nmpaBuiibHOTO OTBETA HET;

@79. Eciiu monmynpoBOJHUK, IT0 KOTOPOMY MPOXOIMT TOK, TOMECTUB B MATHUTHOE T0JIE, TO B
MOJIyIPOBOJIHUKE BO3HUKAET psifi ¢ dekToB. Kak Ha3bIBaeTCs 3TOT 3PPeKT:

$A) ranpBaHOMAarHUTHBIMH;

$B) munamuueckumuy;

$C) crarucTuyeckumy;

$D) snexTpuueckumu;

$E) npaBuibHOTO OTBETA HET;

@80. K ranpBaHOMarHUTHBIM 3(phekTam OTHOCSATCSE:

$A) shdext Xosa, mPOIOIBHBIIN U OMEPEYHBIN TEPMOTATbBAHOMATHUTHBIE 3P (EKTHI;
$B) Tosbko anekrpudeckue 3hGeKTh;

$C) ToapK0 MarHuTHBIE 3 PEKTH;

$D) s hexThI cBSI3aHHBIE CO CTPYKTYPOH;

$E) npaBUIBHOTO OTBETA HET;

@8]1. Tel'IgOCMKOCTB 9TO:

$A)c=d_;

$B)c=g_$;

$C)C=d_E'T.;
a

$D)c = 1;
dE

$E) npaBuibHOTrO OTBETA HET;
@82. 3akon [lrononra — [Tty BeIpaXkaeTcst:

$A) ¢ = 3Ry;
$B) c = 3Ro(1 + T);
$C) 9 =™

k
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$D) c = ™
k

$E) mpaBuiibHOTO OTBETA HET;
@83. KoahduimeHT TemIonpoBoIHOCTH TBEPIOTO TEJIa BHIPAKACTCS
$A) & = @ + *p;

$B) ®k = X,
$C) & = a&p;
$D) E = hv;

$E) nmpaBuibHOro OTBETA HET;

@84. Kitaccudukaryst TBEpAbIX TEJ [0 MX MATHUTHBIM CBOWCTBAM
$A) ToabKO (heppOMArHeTHKH;

$B) deppomarneTnkyu u qaMarHeTHKY;

$C) dbeppomarneTuky, mapaMarHeTUKU U THAMArHETUKH;

$D) napamarHeTHKH;

$E) npaBuibHOrO OTBETA HET;

@85. K deppomarueTkamM OTHOCSTCS:

$A) Fe, Co, Ni, Gd;

$B) Au, Ag, Bi, Jn;

$C) Zn, Cd, Sh, Se;

$D) Te, Se, B, Hz;

$E) nmpaBuibHOTrO OTBETA HET;

@86. K mapamaraeTkam OTHOCSITCS:

$A) 1IeI0YHbIC U ET0YHO3EMEIbHbIC METAILIBI;

$B) tonbko menounsie;

$C) ToNbKO HIETOYHO3EMETbHBIE;

$D) unepTHBIE Ta3bI;

$E) npaBuibHOTrO OTBETA HET;

@87. K mnamarHeTHKaM OTHOCSITCS:

$A) Merauibl, y KOTOPBIX MATHUTHAS TIPOHUIIAEMOCTh OTPHIATEIIbHA;
$B) MeTaibl, y KOTOPBIX MArHUTHAS IPOHUIIAEMOCTb MOJIOKUTENBHA,
$C) MeTaiubl, y KOTOPBIX MarHUTHAsSI IIPOHHUIIAEMOCTh OTPHUIIATEIbHA U MOJIOKUTENbHA;
$D) TOJIBKO MOIOKUTENBHA,;

$E) npaBuibHOTO OTBETA HET;

@88. IcTOYHUKOM MarHeTu3mMa SiBIISIETCS:

$A) criuH 371eKTpOHa;

$B) 3aps snekTpoHa;

$C) 3apsin nmpoToHa;

$D) 3apsin HelTpoHA,;

$E) npaBuibHOTrO OTBETA HET;

@89. Temmeparypa , Tpu KOTOPOU MCUE3aeT HAMATHUYMNBAHHME HA3BIBACTCS:
$A) Temneparypa DiHIITelHHA;

$B) temneparypa Bopa;

$C) remmneparypa Kropu;

$D) remmeparypa Amriepa;

$E) npaBuibHOTrO OTBETA HET |

@90. TTo xapakTepy CHIIbI B3aUMOIEHCTBHUS MKy YACTHUIIAMH UX MOYHO Pa3/ICIUTh:
$A) HoHHBIE, AaTOMHBIC, MOJICKYJISIPHBIC  METAJUTHYECKHIE KPUCTAILIBI;
$B) To/1bKO aTOMHBIE M METAIUTHYECKUE KPHCTAILITHI,

$C) ToBKO MOJICKYISIPHBIC M ATOMHBIC;

$D) voHHbIE U METAIUTHYECKHE KPUCTAILIbL,

$E) npaBUIbLHOTO OTBETA HET;

@91. 3.J1.C. Xosna onpeaensieTcs U3 COOTHOIICHUS:
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$A)u =R 7%

x x4
$B)u =R JB.

x Xk
$C)U,x =Rx(—n]_5;1);
$D)u =R J

x xB(n——1)1

$E) mpaBuiibHOTO OTBETA HET;

@92. SIBieHune cBEPXIIPOBOIUMOCTH OBIJIO OMUCAHO BIepBbic B 191 1T OTKPBIBIIMM €rO:
$A) DitHIITERHOM;

$B) BacoBbiM;

$C) Kamepiuar - OHHECOM;

$D) Ak. Kanuna;

$E) Mrononr- ITru;

@93. SIBieHME CBEPXITPOBOAUMOCTH BO3HUKAET B TEX CIydasiX, KOT/Ia 3JICKTPOHBI B METaJLIC:
$A) npUTATUBAIOTCS APYT K JAPYTY;

$B) orTankuBaroTCsA APYT OT Apyra;

$C) HaxoaATCSI B COCTOSIHUU TTIOKOS;

$D) He HaXOAATCSI B COCTOSIHUH TTOKOS;

$E) nmpaBuibHOTrO OTBETA HET;

@94. I110THOCTh TOKa B CBEPXITPOBOIAIIEM ITPOBOTHHUKE OMPEICIIACTCSL:

$A) Jes = €eNcs * VUcs;

$B) ]CB = i €Vcs,

$C) ]CB = Ron * vcs;

$D) Jeg = Nca * Vcs;

$E) nmpaBuibHOTO OTBETA HET;

@95.XapakTepHOoi 0COOEHHOCTHIO CBEPXITPOBOHUKOB SIBIISIETCS UX:

$A) nuamarseTuswm;

$B) mapamarueTnswm;

$C) depomarneTusm;

$D) nuar-mapaMarseTusm;

$E) deppo-napamaruernsm;

@96. CBepx MPOBOASAIINI TOK SBIISICTCS] HE3aTYXAIOIIUM H3 33 OTCYTCTBUSL:
$A) conpoTuBneHus;

$B) snekTponpoBoANMOCTH;

$C) nanpspkeHusi;

$D) mI0oTHOCTH TOKa;

$E) cuitbl ToKa,;

@97.BennunHa KpUTHUECKOH TeMIiepatypsl coriiacHo Teopuu bapauna — Kynepa — lpuddepa

gmei;[enﬂeT Cs 1 .

w = exp (=)
$B) Twp = v - R,
%B} '11",Kp = fexp (-rg,l);
Kp = 9e>§p (;)
$EYT =6-;

Kp g
@98. CBepXmpOBOIAIINE METAILIBI SIBISOTCS:
$A) nramMarHeTHKaMu;
$B) nmapamarneTukamu;
$C) deppomarneTnkamu;
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$D) napa-¢peppomMarHeTuKamu;
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$E) npaBuibHOTrO OTBETA HET;

@99. Kukue KpucTauIbl BIIEpBbIe ObLTH HCCIIe0BaHbI B 18881
$A) 6oTannkom Pelinutiiepom;

$B) pusukom DitHmITERHOM;

$C) xumukom MeHzieneeBbIM;

$D) dusukom Meccbayapom;

$E) dusuxom CaxapoBbiM ;

@100. XXuakue KprCTaUIbl MOTYYArOTCS B MPOIIECCE HATPEBAHUS TBEPIOTO Telia HITH
OXJIXKIICHHS:

$A) U30TPOITHOMN KHUIKOCTH;

$B) n1060¥ KUIKOCTH;

$C) opranndeckoii JKUIKOCTH;

$D) cynepopraHu4ecKoi KUAKOCTH;

$E) aHU30TPOITHO# KUAKOCTH ;

@101. Yem oOyciioBiicHa aHU30TPOITHOCTh

$A) orHAKOBBIC CBOMCTBA BO BCEX HAIPABICHHSX;

$B) HeoanHaKkOBBIE CBOICTBA BO BCEX HAIPABICHHSX;

$C) HenmpoBOASIIIMIA TOK;

$D) cBepxTekyuecTb;

$E) cBepXIIpoBOMMOCTS;

@102. U3 - 32 OTCYTCTBHS B XUAKOCTSX JATBHETO MOPSAKA OHH:
$A) M30TpONHLL;

$B) aHU30TPOIHBI;

$C) 130 -aHU30TPOIHEL

$D) cBoiicTBa X HEOJMHAKOBBI BO BCEX HAIMPABICHUSIX;

$E) nmpaBuibHOTO OTBETA HET;

@ 103. Tepabie Tena B 3aBUCHMOCTH OT CKOPOCTH OXJIAXKACHHS TIPH KPUCTAIUTN3AINY JICTIST:
$A) 10Ty TPOBOHUKH H JTUIIICKTPHKH;

$B) npoBOAHUKH U AUDICKTPHKH;

$C) MeTaIbl U MOJIUMEPHI;

$D) amopdHBIE 1 KPUCTATITMIECKHUE;

$E) nmpaBuibHOTO OTBETA HET;

@104. AMopdHBIIT METaIT TOTy4YaeTCs IPU CKOPOCTSIX OXJIaXKICHUS:
$A) 106 + 107c/c;

$B) 102 + 103c/c;

$C) 1011 + 1012¢/c;

$D) 100 <+ 1000c/c;

$E) npaBuIbHOTO OTBETA HET;

@105.

AmopdHOe TBep0€E TEIO SIBISIETCS H30TPOITHBIM:

$A) obnamaeT 0 JMHAKOBBIMH CBOMCTBAMH BO BCEX HAIPABICHHSX;
$B) obanaetT HeOJMHAKOBBIME CBOMCTBAMH BO BCEX HAIPABIICHHSX;
$C) He cymiecTByeT Takoe TBEPIOE TEIO;

$D) amopdHOe TBepaOE TENO HE SIBISICTCS U30TPOIHBIMY;

$E) npaBUIBHOTO OTBETA HET;

@106.

Kpucrannnyeckum BenecTBaM CBOMCTBEHHA:

$A) aruzoTponus;

$B) uzorpomnus;

$C) aHM30TPONHS 1 H30TPOITHSL;

$D) u30TpONHs ¥ AHU3OTPOIIHS;

$E) npaBuibHOTrO OTBETA HET;
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@107 .Kpucraninyeckue BemEeCTBa UMEIOT

$A) 14 BHI0B KPHCTAUTHYECKUX PEIICTOK;

$B) 10 Bu10B KpHCTATMIECKUX PEIIETOK;

$C) 8 Bi10B KPUCTAIUIMYECKHUX PEILICTOK;

$D) 12 BUIOB KPUCTAUTHYECKHUX PEIICTOK;

$E) nmpaBuibHOro OTBETA HET;

@108. MeTasmibl IMEIOT KPUCTAIIMYSCKHUE PEIICTKH. Yallle BCErO BCTPEYAIOTCS:
$A) 10 Tumos;

$B) 8 Tumnos;

$C) 3 tumna;

$D) 6 tumos;

$E) npaBuibHOTO OTBETA HET;

@109. Turmsl KPUCTAIUIMYECKHX PEIIETOK METAILIIOB
$A) 3 Tuna;

$B) 4 Tumna;

$C) 2 tuma;

$D) 5 tumnos;

$E) nmpaBuibHOTO OTBETA HET;

@110. Yare Bcero B MeTa/u1aX BCTPEUYAKOTCS KPUCTAIUTHUCCKHIE PEIICTKH:
$A) OLIK, TIK, T'T1VY;

$B) roapko OLIK u I'TIV;

$C) tonsko 'K u OLIK;

$D) I'lIK u OLIK;

$E) nmpaBuibHOTrO OTBETA HET;

HTorosnie 0LleHKH CTY/IEHTOB
BykBeHHOe 0003HAYEeHHE HTOTOBBIX OLICHOK CTYJCHTOB M UX M (PPOBbIE IKBHBAJICHTHI:

bykBeHHast O61mmi TpagunuonHas
}:)ueﬂlca ugppa 62$.11 b )(I)II:B[HKa
A 4 95<A<100 OTJIMYHO
A- 3,67 | 90<A-<95
B+ 3,33 85<B+<90 XOPOIIIO
B 3 80<B<85
B- 2,67 75<B-<80
C+ 2,33 70<C+<75 | yIOBICTBOPHUTEIBHO
C 2 65<C<70
C- 1,67 60<C-<65
D+ 1,33 | 55<D+<60
D 1 50<D<55
Fx 0 45<Fx<50 | HEyAOBIETBOPUTEILHO
F 0 O<F<45

KpuTtepun BoiBeieHHsI HTOTOBOM OLICHKH NPOMEKYTOYHOM ATTeCTALMN:

«Omauunoy - cpenHsis oneHka > 3,67.

«Xopowoy - cpenHss oueHnka > 2,67 u < 3,33.
«Yooenemeopumenvroy - cpennsis ouenka > 1,0 m < 2,33.
«Heyooeremsopumenvnoy - cpenusis ouenka < 0.
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