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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
ITK-3 CriocobeH ocymecTBIATh ASHCTBUS IO pa3pabOTKe TUIAHOB U METOAMYECKUX MPOTrpaMM MPOBEIACHUS
Y4eOHBIX 3aHATHNU TO (PU3MKE, MCCIEAOBAaHMA M Pa3pabOTOK MO (PU3UYECKOW TEMaTHKE W B CMEXKHBIX
OTpaciiixX, OpraHu3alud cOopa M H3YYEHHUs] HAyYHO-TEXHMYECKOM M METOJMYecKOd HHpOopMaluH,
MIPOBEJICHUIO aHajlM3a U TEOPETUYECKOro OO0OOIIEeHHsS HAayYHBIX JAHHBIX B COOTBETCTBHM C 3aJlauaMu
Hay4YHO-TIeJarOrMYeCKOM NesTEIIbHOCTU

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaromuecs B paMKax

OCBOCHHA NJUCLHMITIIMHBI:

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B

cepe:

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOH IS

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

I1K-3 Cnocoben
OCYIIECTBIISATh JICUCTBUS IO
pa3paboTKe IIaHOB U
METOAMYECKHUX TPOTPaMM
MPOBEACHUS YICOHBIX
3aHATUN 1O (PU3HKE,
HCCJICAOBAHUI U
pa3paboTok o pu3rIecKoit
TEMATUKE U B CMEXKHBIX
OTpaciIsix, OpraHu3aliu
cOopa 1 u3yyeHus
HAyYHO-TEXHUYECKOH U
METOAUYECKON
nH(OpPMAITUH, TTPOBEIACHUIO
aHaJIN3a U TEOPETHYECKOTO
0000IICHHS HAYYHBIX
JIAHHBIX B COOTBETCTBUU C
3aa9aMu
HayYHO-TIeJarOTUIECKOM
JIEATENILHOCTHU

[MpumeHsier 3HaHWE 3aKOHOB W KOHIICMIUH Teo-, OWo-,
OpraHU3aIun

acTpo-,
Hay4YHO-TIEIarOrn9eCKOM
¢u3ngeckoro oopazoBaHUs

XUMUAYECKOH  (U3HKH

IS
JIeITETLHOCTH

B

oOnactu

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

IIK-3 CnocoGeH ocCymiecTBIsATh ACHCTBUSA IO pa3pabOTKE IUIAHOB W METOAMYECKHUX
MporpamMM MPOBEACHUST YICOHBIX 3aHATHI 1O (U3UKE, UCCIEAOBAaHUA M Pa3pabOTOK IO
¢uznyeckoil TeMaTUKe U B CMEXKHBIX OTpaCisiX, OpraHu3aluu cOopa U H3YUYEHHS
HAy4YHO-TEXHUYECKOM M MeToAMYecKod uHopMaly, NPOBEACHUIO aHaldu3a U
TEOPETUYECKOr0 O0OOIIeHHs] Hay4yHBIX JaHHBIX B COOTBETCTBHUHM C 3aJlauaMu
HAy4YHO-TIeJarOrMYeCKOM NesTEeIIbHOCTU

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us




MEXTUCIUTUTHHAPHBIE | OyHas
CBSI3H (cemect

p)
2|3

1 |KoHuenimn +
COBPEMEHHOTO
€CTECTBO3HAHUS

2 |HayuHo-uccienoBaren +
bCKas paborta

3|CoBpemMeHHast +
(hu3nueckas kapTuHa
MHpa

4|CoBpemMeHHbIE +
npoOneMbl GU3UKU

5 |dusznka HOBBIX +
MaTepHuaioB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucuumnuHa «MynbTUAUCUUIUITHHAPHBIE (TPUKIAAHBIE) AacleKThl (U3UKKW» OTHOCHUTCA K YacTH,
dbopMupyemMoli ydyacTHHKaMHu 0Opa30oBaTelIbHBIX OTHOIICHMM, yueOHoro miuaHa OIl mo HampaBieHHIO
noaroroBku 03.04.02 - Ousuka.

Jucuunnuza « MyIbTHANCUUIUIMHAPHBIE (IPUKIIaHbIE) acTIeKThl (U3HKI U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCIUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonTakTHas pabora 24
Jlexmm (JIextmm) 6
[Tpakruueckue (Ilpakt. pad.) 18
CamocrostensHas padota (CP) 84
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 buodusuka kak CobecenoBanue
MERIMCUMIUIMHAPH | | o o | |
ast HayKa. 3aJa4u 1 ’
METObI OMO(pU3NKH
2 XuMuyeckue CobecenoBanue
OCHOBBI 05105] 1
OUMOpHU3UKU
3 ®dwuzuka pepmentos | 0,5 [ 0,5 | 1 CobecenoBanue




duznka
HYKJIEUHOBBIX
KHUCJIOT

0,5

0,5

CobecenoBanue

dusuka 6nocuHTE3a
OeJka

0,5

0,5

ColecenoBanue

duznka MeMOpaH

0,5

ColecenoBanue

®usuka HEPBHOIO
HMITYJIbCA

0,5

CobecenoBanue

buodusuka
CIIOKHBIX CUCTEM

0,5

TectupoBanue

[Ipenmer, 3agaun u
METO/IbI Te0(U3NKU

0,5

0,5

CobecenoBanue

10

Crpoenue u purypa
3emuu

0,5

0,5

CobecenoBanue

11

BeniectBeHHBIN
COCTaB 3€MHOU
KOPBI

0,5

0,5

CobecenoBanue

12

CocrtaB u cTpoeHue
3€MHOM KOPBI,
MaHTHUH U A]Ipa
3emiu

0,5

0,5

ColecenoBanue

13

OHIOTEeHHBIE
re0JIOTNUECKHE
TIPOIIECCHI

0,5

Co0OecenoBanue

14

OK30reHHBIE
rE€OJIOTUYECKUE
MIPOIIECChI

CobecenoBanue

15

Uctopuueckas
TeOJIOTHsI

ColOecenoBanue

16

T'eomoruueckoe
Oynyiee 3eMiau

ColOecenoBanue

17

NnxenepHas
reOJIOTHsI

TecTtupoBanue

18

[Ipenmert
ACTPOHOMUU. DTaIbl
pa3BUTHA HAyKU

0,5

0,5

ColecenoBanue

19

OcHOBBI
cepuueckoil u
IIPaKTUYECKON
aCTPOHOMHUU

0,5

0,5

CobecenoBanue

20

Crpoenue
ConneuHoit
CHUCTEMBI.
duznueckas
IpUpoOJIa Tel
ConneuHoit
CHUCTEMBI

0,5

0,5

CobecenoBanue

21

dusnueckue
OCHOBBI
acTpou3uku

0,5

0,5

CobecenoBanue

22

Hepemennsie
3a/auu
acTpopu3uKu

0,5

ColecenoBanue




23 Breranakruueckas TectupoBanue
aCTpOHOMUS

24 [Tpob6nema TeMHOIM CobecenoBanue
Marepuu U
npobiema ee
ACTCKTUPOBAHUS

25 Hcnons3oBanue CobecenoBanue
YCKOpUTENEH U
JICTEKTOPOB B
APYTUX 00NACTIX

26 Bricokoremneparyp CobecenoBanue
Hada u
KOMHaTHO-TeMIIepar
ypHas
CBEPXIPOBOIUMOCT
b

0,505 1

27 [Tpobaembr Co0OecenoBanue
00beIMHEHHONI
TEOpUH 05105 1
(dbyHIaMEHTaTBHBIX
B3aUMOJIEHUCTBUN

28 HoBbie ncTouHnKM 05| 3 TecTtupoBanue
SHEPTHUH ’

Tema 1. Buodusnka Kak MexAUCHMILUIMHAPHAsA HayKa. 3agaun u Metoabl onodpusuxku (IIK-3)
Jlexknus.
Hctopus cranoBienus Oumodusuku. Mecro 6mopu3nku B ecTecTBO3HaHMHU. [IpenMeT ecrecTBO3HaHUS,
OIIpE/IEJIEHUE OCHOBHOIO IPHMHLMIIA €CTeCTBO3HAaHUSA. COOTHOIIEHHE €CTECTBEHHBIX, 'YMAHUTApHBIX U
TexHuuecknx Hayk. OcHoBHble ompeneneHusi. CoorHouieHne Gpu3uku u Ouonoruu. JKuBas W HeXHUBas
npupoja. buonormyeckas MHAMBUAYyaJIbHOCTh. (CBOMCTBA OTKPBITBIX CHUCTEM. V3MeHeHHe >3HTponuu
OTKPBITBIX cUCTeM. 3akoH Appenuyca. Paznensl m meronsl Ouodusuku. MonekynspHas Ouodusuka,
Oouodu3uKa KIETKH, OMO(pU3MKa CIOKHBIX CHCTEM. TeopeTHuecKuil anmapaTr MOJEKYyIIpHOH Ouodusuku u
METO/IbI UCCIIEIOBAaHUM.
IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeiaracTcs M3y4eHue
COOTBETCTBYIOIIUX BOIIPOCOB C HCIIOJIB30BAHUEM JIEKIITMOHHOIO MaTepuasia, OCHOBHON U TOIOIHUTEIBHOU
JUTEPATYphl, a TAKKE CAMOCTOATENIBHOE pellIeHHE 3aJa4 (M3 PEKOMEH1yEeMbIX 33Ja4YHUKOB) Ha MIPOHAECHHYIO
TEMY.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIbHOE U3yYeHHE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI.

2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 2. Xumuueckue ocHoBbI Oumopusukn (I1K-3)
Jlekuus.



Xumus u Ouomnorus. lereporeHHas XWMHUYEeCKas CUCTeMa. EIMHCTBO XMMHYECKOTO CTPOCHUS >KUBOMH
OPUPOILL. AMUHOKHUCIOTHI, Kak TepBbld Bua OuomonmumepoB. CTpykTypa anbha- aMHHOKHCIIOT.
Kanonndeckne aMHUHOKUCIOTHBIE ocTaTku. COCTaB M MepBUYHASI CTPYKTypa Oenmka. MeTosl onpenencHus
XUMHUYECKOTO cocTaBa Oenka. HyknenHoBble kuciaoTel. O0mas cxema mnenu puOOHYKJICHHOBOW KHCIOTHI U
NE30KCUPUOOHYKIEMHOBON  KUCHOTHL.  [lupumuamasl  u  nypuHbl. CrpoeHne W QYHKIHH
JC30KCUPUOOHYKIIEMHOBOH U pPUOOHYKJICMHOBOM KHUCIIOT. YTJIEBOABI W JIMIUABI, KaK BaKHEHIIHe
MOJINCAXapPUbIL.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NMpearacTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1a4 (M3 PeKOMEHIyeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTIUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 3. ®usuka ¢pepmenrton (I1K-3)

Jlekumus.
®epmeHTaTuBHAsE (QyHKUUS O€NKOB. 3aBUCUMOCTh CKOPOCTHM XMMHMYECKOM peaklUuu OT TeMIEpaTyphl.
I'oMmorennbIli ¥ TeTeporeHHbld Katanu3. [lonartus copOuuu, ampcopoumu, aecopOrmu. Kunernka mpocThix
(epMEHTAaTUBHBIX peakiuid. YpaBHeHHEe Muxasnuca-MeHnTeHa. 3aBUCHUMOCTh CKOPOCTH PEaKIUU OT
KOHILIGHTpalu cyOcTpata. XHUMHUYECKHE AacleKThl JeHCTBUS (QepMeHTOB. XHUMHUEcKHe (HaKTOpbl
OTBETCTBEHHBIE 3a IEHCTBUE (PEPMEHTOB.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, a TAKKE CAMOCTOSITENIbHOE PEIICHHE 3aa4 (M3 PEKOMEHIyeMbIX 33/Ia4HUKOB) Ha MIPOUICHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.
2. [TonrotroBka Kk omnpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.

Tema 4. @usnka HykjIenHoBbIX KHCI0T (ITK-3)

Jlexknus.
MonekynsipHast Ouosnorus u ¢usuka. Penynnukamnus, kak Baxneimas ¢ynkuus JJHK. Crpykrypa JIHK.
[TpaBuna Yarpadpda ans JHK u PHK. Pasnuunbsie neycnupansusie ¢gopmbl JJHK. Tomomorus JIHK.
Konbuesas 3amMkHyTas opma, CynepcrnupaIn3ams.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIMX BOIIPOCOB C UCIIOJI30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJIHUTEIbHOU
JUTEPATYpPBl, a TAK)KE CAMOCTOSTENIBHOE PELIEHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.

2. [TonrotroBka Kk omnpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.



Tema 5. ®u3zuka 6uocuHTe3a deka (IIK-3)

Jlekuus.
[Ipobnema reretudeckoro koaa. [Ipuanun pacmmdposku TekctoB JJHK. buocunres 6enka. TpancmoptHbie
PHK. IlIpomecc tpanckpumiuu, TpaHcisiuu. OOparHas TpaHCKpUMusa. PacmmdpoBka reHETHYECKOTO
kona. [lepBuunast u Bropuunas crpykrypa tpancnoptHoil PHK. Myrauuu. PasnoBungnocty mytauuii. Tursl
TO4YEUHbIX MyTalui. Perymsuuu redoB. [loHsaTre s3ykapuot u npokapruoT. OCHOBHOW MPUHIMIT CIIJIaHCHHTA
neppuyHoro PHK-tpanckpunrta. IIoHSTHMST 5K30HOB W SHTPOHOB, KAaK COCTaBHBIX 3JIEMEHTOB
nnpopmarmonnoit PHK. IlpunnunuansHOoe pasnuyme mpolecca CHHTe3a Oelka B TPOKApUOTaX |
JyKapUOTax.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3a1a4 (M3 PEKOMEHTyeMbIX 33/Ia4HUKOB) Ha MTPOUIEHHYIO
TEeMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKa KOHCTIEKTOB JICKITUI ¥ BOTIPOCOB, BEIHECEHHBIX HA CAMOCTOATEIILHOE N3YYCHHE OCHOBHOU U
JOTIOJTHUTEIHFHOM JTUTEPATYPHI.
2. ITonroroBka kK omnpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.

Tema 6. ®usuka memopan (IIK-3)
Jlexknus.

MemOpanbl  kieTKu. DU3MKO-XMMUYECKHH MoaxoJ K omucaHuio mpouecca cuHre3 ATD. Crpykrypa
Oouomornueckux MemOpaH. buonormueckas MemOpaHa Kak 3JCKTPHYECKHH KoHAeHcarop. Pusmueckue
METONIbl HCCIEeNOBaHUs Ouonorumueckux MemOpan. OOmenpuHATas >KUAKOCTHO-MO3AaWYHAs MOJIENb
cTpoeHusi buonornueckoir MmemOpansl. JnHamuka memOpas. IloaBmxHOCTE GOChHONMUIUIHBIX MOJIEKYT B
MemOpane. Buasl auddysuii B MemOpane, ux (usnueckue XxapakrepucTHKu. DPU3NYecKoe COCTOSHHE U
¢da3oBble TEpexobl JUMHUIOB B MeMOpaHe. BuIbl >KHIKOKPHCTAIMYECKHX CTPYKTYp. JuHaMUYHOCTH
JUMUIHBIX OMCIIOMHBIX MeMOpaH. YCIIOBHS CYyILECTBOBAaHHUS Telb COCTOSHHE MeMOpaHbl. TpaHcropT
BEIIEeCTB uepe3 Ouonornuyeckrue MeMmOpansl. [loHsTHE XUMHUYECKOTO MoTeHIHana. [laccuBHBIA TpaHCTIOPT
BemiecTBa 4yepe3 MemOpany. VYpaBHenue Hepucra-Ilnanka. Kraccudukanuss BUAOB HacCHBHOTO
Tpancnopta. Ousznyeckuiit npuHIMn ocMmoca, Auddysun, odneryennoit auddysun. Tpancnoprt BemecTa ¢
IIOMOIIbIO HEMOJBMUXHBIX MOJIEKYJ-IIEPEHOCUMKOB. AKTUBHBIM TpPaHCIOPT BeLIECTBA. BTopuuHbIN
AKTUBHBIM TPaHCIOPT MOHOB (CUMIIOPT, YHHUIIOPT, AHTHUIOPT). bHO3IEKTpUUECKHE NOTEHIUAIbI.
MemOpannbiit notennuat. [lorennuan nmokos, noreHuuan neiicreus. ®opmyna bopha.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus MpearacTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BELIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 7. ®usuka HepBHOro ummyJibca (I1K-3)
Jlekumus.



Ctpoenue u cBOMCTBa HEpBHOHU KIIeTKU. CTpyKTypa HepBHO#M cucTeMbl. CTpOCHHE MUEIIMHOBOI 00OJIOUKH.
I'enepanus u nepenaua HepBHOro ummynbsca. [IpogonapHbIil TOK yepes cedenue akcoHa. Cunarnc. CpaBHeHHE
XMUMHAYECKOTO U DIEKTpUdeckoro cuHarcoB. Kiaccudukanuss XuMudeckux cuHamncoB. llonstue u
Pa3sHOBUIHOCTH HEHpOTpaHCMHUTTEpaA. Bo30yxnaromnye u MHrHOupyomue HeHpoMeIuaTophl.
IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs M3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKIIMOHHOIO MaTepraja, OCHOBHON U TOIOIHUTEIBHOU
JUTEPATYphl, a TAKKE CAMOCTOATENIBHOE pelleHHE 3aJa4 (M3 PEKOMEH1yEeMbIX 33Ja4YHUKOB) Ha MIPOHAECHHYIO
TEMY.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIFHOE U3yYeHHE OCHOBHOH U
JIOTIOJIHUTENBHOM JINTEPATyPHI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 8. buodgusuxa cinoxubix cucrem (I1K-3)

Jlekumus.
buodusuka crnoxueix cucteM. OCHOBHbIE 3Tambl MojaenupoBaHus. dusuueckue, OUOIOTUYECKHE U
MaTeMaTH4eCcKue MozeId. MareMaTndeckre MOJEIH pOCTa YACICHHOCTH MOMYJISIUU. YCIIOBHBIE TPH dTana
pa3BUTHS TOMYJIALMOHHOW JOUHAMHUKUA. Mojenb €eCTEeCTBEHHOIO YHCIEHHOCTH TMOMyJsSiuil (Mozaenb
Manbryca). Mozaenb u3MEHEHUS YHCIEHHOCTH MOMYNSIMU C Y4ETOM KOHKYPEHIMH MEXIy OCOOSIMHU
(Mmonens depxronbcTa). Monens «XHUIHUK-)KepTBay (Moxenb Boisrepa).

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, a TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3a1a4 (M3 PEKOMEHTyeMbIX 33a/IaYHHKOB) Ha MIPOUIEHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKa KOHCTIEKTOB JICKITUI ¥ BOTIPOCOB, BEIHECEHHBIX HA CAMOCTOATEIILHOE N3YYCHHE OCHOBHOU U
JOTIOJTHUTEIFHOM JIUTEPATYPHI.
2. [TonrotroBka K onpocy.
3. YrryOneHHoe u3yueHne MaTepraioB TEMBI.

Tema 9. Ilpeamer, 3agaun u Mmetoasl reopusuxu (I1K-3)

Jlexknus.
l'eopusuka kak Hayka. MecTo reopusuku cpeau Apyrux Hayk. dusnyeckue mons 3eMiid M HapaMeTphl,
KOTOPBIMH OHH OIIpenesstoTcsi. Metoab! reodusnueckux ucciaeqoBanuil. OcHOBBI TpaBUMETpUH. OCHOBBI
MarHUTOMETpUU. ECTECTBEHHBIC JIEKTPUYECKHE M IIEKTPOMArHUTHBIE IIOJA, HMX IIPOUCXOXKICHHUE.
HcKyccTBEHHbIE DJICKTPUYECKHE M JJIEKTPOMArHUTHBIE TONA. DJIEKTPOMETpPUYECKHE HaOMIoAeHusl.
CelicMuyeckne BOJHBI THUIIBI CEHCMUYECKUX BOJIH. [eTekTupoBaHME CEHCMHUYECKHUX BOJIH. Panpnomerpusi.
H3mepenue Teropu3nuecKux mapamMmeTpos.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILUX BOIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOIO MaTepuaia, OCHOBHON U JAONOJIHUTEIBHON
JUTEPATYpPBl, a TAK)KE CAMOCTOSTENIBHOE PELIEHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.
2. [TonrotroBka Kk omnpocy.
3. YrnyOneHHoe u3y4eHnue MaTeprualioB TEMBI.
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Tema 10. Ctpoenue u ¢purypa 3emin (I1K-3)

Jlekumus.
Mecto 3emnu B CoyiHEUHOW IUTaHETHOM cucTteMe. Mopenu mnpoucxoxaeHus 3emun. durypa 3emin,
HopManbHast ¢urypa 3emun. @Durypa paBHOBECHS BpallaloOIIENCs KHUIKOCTH, TUAPOCTATHYECKOE
paBHOBeCcHE 3€MJIM M OTKJIOHEHHE 3€MJIM OT TUAPOCTATUYECKOTO paBHOBECHs. |paBUTAlMOHHOE TMOJE
3emnu. BayTpennue u BHemrHue 000m04ku 3emiu. [moTHOCTHBIE Mozenu 3emMiu, oOUui MPUHIUI UX
MOCTpOeHUs, ypaBHeHUE Anamca-Bunbsimcona. CoOCTBEeHHbBIE KojieOaHWs 3e€MJIM, COBPEMEHHBIE MOJEIH
3emnn. TepMoarHaAMUYECKHE YCIOBHS B 000109KaX 3eMiu. MICTOYHUKH TETIJIOBOM SHEPTHH 3EMJTH.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPATyPBI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 11. BemmectBenHblii cocTaB 3eMHOi KopbI (ITK-3)

Jlekumus.
XWMHYECKUHA COCTaB 3€MHOM KOpbl. MwuHepanbl, ux cpoicTBa. Kmaccudukammss muHepanoB. [opHbie
nopoel. CTpyKTypa, TEKCTypa M KiacCHU(pUKaIus TOpHbIX mopoj. Marmarudeckue nopozsl. OcanouHble
ropHbIe MOpoAbl. MeTaMop(uueckrie TOHHBIE MOPOJIBI.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs M3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHE 3a/1au (M3 PEKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIMI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 12. CocTaB u cTpoeHHe 3¢eMHOI KOPbI, MAaHTUM U saapa 3emun (ITK-3)

Jlekuus.
Paznuunbie Tunbl 3eMHOUW KOpbl. KOHTHHEHTaNbHBIA THUN 3€MHON KOpbl. OKEAHCKHWUA THI 3€MHOH KOPBI.
[Tepexonubie Tumbl 3eMHOM KOpbl. COCTaB U COCTOSHUE BEIIECTBA MAaHTUU U siApa 3emiid. KOHBEKTUBHbIE
MIPOLIECCHI B MAHTHH U IIp€ 3EMIIH.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeIaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.
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Tema 13. Jugorennplie reosiorudeckue npoueccol (IK-3)

Jlekumus.
Tunber Marmarusma. Bynkanusm. Turbl ByJKaHUYECKHUX MOCTPOEK. THUIBI BYJKAHUYECKUX HW3BEPKEHUM.
[TocTBynkanuueckue siBneHus. leorpadus coBpeMeHHBIX BYJIKaHOB. MeTtamopduieckue MpoLEecCHI.
CoBpeMeHHbIE TEKTOHMYECKHE ABMKEeHHA. OCHOBbI TEKTOHMKH JHUTOC(EpPHBIX IIUT. TeKTOHMYeCcKue
nedopmaruu 1 Hapymenus. Ckinangarele HapylieHus. Pa3pbiBHble HapyiieHus. TeKTOHMYeCKHe MPOLECChI
B 30HaxX CYOQYKIMH M CPEAMHHO-OKEAHCKHX XpeOTOB. 3eMIIeTpsICeHUS M HMX XapaKTepUCTHKH. [[peild
KOHTHUHEHTOB.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTIUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 14. Ix3orennnie reosiornueckue npoueccol (IK-3)

Jlekuus.
I'eonmornueckoe BnusHue arMocdepsl. [eomornueckas neATeIbHOCTh BETpa. [ eonorndeckas nesTeIbHOCTD
pek. ['eonmornueckuii Bkiag moa3eMHbIX Boj. KapcroBbie nponecchl. OCHOBBI ITISILMOJIOTHH. | eoornueckue
MpOIECChl B MEP3JbIX TPyHTaX. BiMsHUE CE30HHBIX KIMMATHYECKHUX HW3MEHEHHH Ha TIe0JIOTUYECKHE
npouecchl. ['eonornyueckas 1eaTeIbHOCTh OKEaHOB U MOPEH.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U AOMOJIHUTEIIbHON
JUTEPaTyphl, a TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3aa4 (M3 PEKOMEHTyeMbIX 33/Ia4HHKOB) HA MIPOUJICHHYIO
TEeMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKa KOHCTIEKTOB JICKITUI ¥ BOTIPOCOB, BEIHECEHHBIX HA CAMOCTOATEIILHOE N3YYCHHE OCHOBHOU 1
JOTIOJTHUTEIFHOM JIUTEPATYPHI.
2. ITonroroBka K omnpocy.
3. YrryOneHHoe u3yueHne MaTepraioB TEMBI.

Tema 15. UcTtopnueckas reosiorus (I1K-3)

Jlexknus.
OtHocutenbHass W aOcomtoTHass  reoxponosorusi.  Crparurpadus.  I[lameomarutHas — mIkana.
[Taneoreorpaduueckuii meron. Pamumomerpuueckuii MeTon omnpeaeieHus aOCOMIOTHOIO BO3pacTa.
[Tepronu3anus uCTopuu 3eMIIM U MEXIyHapOIHas TeOXpOHOJIOrHuecKkas mkaia. Mcropus ¢popmupoBanus
36MHOU KOPBL.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus MpeIaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHE 3a/1au (M3 PEKOMEHIyEeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIbHOE U3yYeHHE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI.
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2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 16. I'eosnornveckoe oynymee 3emun (I1K-3)

Jlekumus.
CoBpeMeHHbIN 00MK 3emud. BriusiHue mToOaIBHBIX TE€OJOTHYECKHX TPOIECCOB HAa PA3BUTHE >KU3HHU.
Jpeiid KOHTMHEHTOB — MPOTrHO3 Ha Oyayuiee. Monenu Oyaymiero pa3BUTHs KJMMara: MOTEIUIEHUE WIH
noxosonanue? Bo3MoxHbIe TT00ATBHBIC KaTaCTPOQHI.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7jaHus NMpeiaracTcs n3y4eHue
COOTBETCTBYIOLIUX BOIPOCOB C UCIIOJIb30BAHUEM JIEKIIHOHHOTO MaTepuasa, OCHOBHON U TONOJHUTEIbHOM
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEeMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 17. Unxenepuas reosorus (IIK-3)

Jlekuus.
CocraB u crpoenue rpyHTOB. OCHOBHbIE (Pu3nueckue, (HU3UKO-XUMUYECKHE W (PU3MKO-MEXaHUUYECKUE
cBoiictBa rpyHTOB. OOmas kinaccudukanus TpyHTOB. Kiaccupukarusi reolorHUYecKHX IMPOIECCOB H
SIBJICHUA B WHXKEHEPHO-TEOJOTHMYECKUX Iensx. Homelilne M COBpEMEHHBbIE TEKTOHUYECKUE JIBUKEHUS,
CECMUYHOCTh U UX MH)XCHEPHO-T€OJIOTUYECKOE 3HAaUeHUE. BhIBeTprBaHUE TOPHBIX MOPOA. DPO3UOHHBIE U
abpa3uoHHbIe Tporiecchl. Kapct. OOBajbl, OMON3HU M OCHIMH, CeTU. METOAbl WX W3Y4YCHUS W OICHKH.
OCHOBHBIE MOJOKEHHUSI METOJUKN HHXEHEPHO-T€OJIOTUYECKUX UCCIEAOBAHUNA U UX CTAIUMHOCTD B CBS3U C
MPOEKTUPOBAHUEM, CTPOUTEIIBCTBOM U AKCIUTyaTallUe pa3IuyHbIX MHKXEHEPHBIX COOpYKEeHHI. OCHOBHbBIE
METOAbl  MHXEHEPHO-T€OJOTHUYECKUX  HCCIeNOBaHUN.  3emierpsiceHus.  V3BepkeHHs  BYJKAHOB.
Atmocdepubie mukinonsl. [lynamu. Onomsuau. Cenu. HaBoguenus. CXoibl JEIHUKOB U CHEXHBIX JIABHH.
[Tpobnema npenckazanus reoPpu3nuecKux KaracTpod.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILIMX BOMPOCOB C UCIIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHOM U JOMOJIHUTEIIbHON
JUTEPaTyphl, a TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3aa4 (M3 PEKOMEHIyeMbIX 33/Ia4HHKOB) Ha MIPOUJIEHHYIO
TEMY.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

2. [TonrotroBka K omnpocy.
3. YrrybneHHoe u3yueHne MaTepraioB TEMBI.

Tema 18. IIpeamer acTtponomuu. Itansl pazsutusa Hayku (ITK-3)
Jlexknus.

BBenenue. IlpenMer M OCHOBHBIE 3ajauu acTpoHOMHM. Paznensl actpoHomMuH. CBs3b aCTPOHOMHHU C
JIpyrMMU HayKamMy. BO3HMKHOBEHHE U Pa3BUTHE ACTPOHOMMHM B JAPEBHOCTH. BakHelIue 3Tamnbl pa3BUTUS
actpoHomuu. Pasmepsl BeenneHHOH, B KOTOPOM MBI JKUBEM.

IIpakTnyeckoe 3ansATHE.



Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus npeuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOTO MaTepuaia, OCHOBHON U JAONOJIHUTEIBHON
JUTEPATYpPBI, a TAK)KE CAMOCTOSTENILHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/la4HUKOB) Ha IPONACHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

2. ITonrotroBka K onpocy.
3. YrrybneHHoe u3yueHne MaTepraioB TEMBI.

Tema 19. OcHoBbI cheprueckoii u npakTudyeckoi acrponomun (I1K-3)

Jlexknus.
3Be3qHOe HEOO, cospe3ams. Haspanus 3Be3q u co3Besquil. OCHOBBI M3MEPEHHsI BPEMEHHU. 3BE3IHOE,
HUCTUHHOE U CpelHee colIHeuHoe Bpems. MecTHoe u nosicHoe BpeMs. Kanenpapp. Mctopus kanennpaps.
ACTpOHOMHMS U PEIUTHO3HbIEe TPa3THUKH. CHCTEMBI HEOSCHBIX KOOPMHAT.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3a1a4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJI30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJHUTEIbHOU
JUTEPATYPBl, a TAK)KE CAMOCTOSTENIBHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/la4HUKOB) Ha IPONACHHYIO
TEMY.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. IIpopa®oTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.
2. [TonrotroBka K onpocy.
3. YryOneHHoe u3y4eHne MaTeprualioB TEMBI.

Tema 20. Ctpoenne ConneuHoii cucrembl. @usnyeckasi npupoaa tej Conneunoi cucremsl (ITK-3)
Jlexknus.

Cucremsl mupa Iltonemes u Konepnuka. 3akonsl Kemepa u Hetorona. CTpoeHue COMHEYHOR CUCTEMBI.
Teopun nmpoucxoxaenus: conHeuHon cucremsl. [Inanerst Conneunoit cuctemol. Mimena mnaunet. [1naneTs
3emHOM Tpynnbl. Ousnyeckass npupoaa ruianet rurantoB. Kombia mnanet. [loBepXHOCTH IUTaHET U UX
cnyTHUKOB. ATMocdeprl. Kinumar. Marautocdepsl. J[BrkeHue 3eMiIn U CMEHAa BpeMeH roja. TeruioBbie
nosica. [IpunuBel ¥ oT1uBbL. CONHEYHBIE U JTYHHbBIC 3aTMEHUS. YCIIOBUS HACTYILICHUS 3aTMEHUs. 3eMJIs KaK
KOCMUYECKOE TEJI0O U MECTO OOMTaHMs yesioBeyecTBa. Maiible Tena COMHEYHOW CHUCTEMBI U BONPOC 00 MX
npoucxoxaeHuu. [Ipupona KOMET U METEOPHBIX Tell. MeTeopHble MOTOKU M UX paauantbl. dusnyeckas
npupoaa Connua. Ero crpoenue u suepreruka. COlIHEYHO-3€MHBIE CBS3HM U BIUSHUE UX HA YCIOBUS )KU3HU
Ha 3emuie. [loncku BHE3EMHOM KU3HU.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJHUTEIbHOU
JUTEPATYPBl, a TAK)KE CAMOCTOSTENILHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPOHACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

2. [TonrotroBka Kk omnpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.

Tema 21. ®usuveckue ocHoBbl acTpopusuxu (IIK-3)
Jlexknus.
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3amaun ¥ OCHOBHBIC pa3/ieibl aCTPOPHU3UKU. DINEKTPOMArHUTHBIM CIEKTp, MUCCIEIyeMblii B acTpo(U3HKe.
Mertoasl acTpoU3NUECKUX HCCIIEAOBaHUNA. AcTpodu3nueckue WHCTPYMEHTHI M METOIbI HAONIONEHUI.
MeToapl perucTpani U3JIy4eHUs! ¢ MOBEPXHOCTH 3eMiId U BHeaTMoc(hepHbie. AOCOIIOTHO YEpHOE TEJIO.
@®opmyna Ilmanka. Ilpubmmxenus Buna wu  Poames-/[xunca. 3akoH cmemienuss BwunHa. 3akoH
Credana-bonpimana. Ctpoenue 3Be3n. OmpeneneHne OCHOBHBIX XapaKTEPUCTHUK 3BE3/: TEMIeparyphl,
panuycoB, cBetuMmocTedl. CrekrpanbHas kiaccupukanus 3Be3d. CBs3b Mexay HaONogaeMbIMU
XapaKTepUCTUKAaMU 3BE3/: JHarpaMma CIeKTp — cBeTUMOCTh. CoOCTBeHHBIE IBHMXKEHHUs 3Be3l. Kimacch
3Be3n. JlBoitHbie 3Be3nbl. Ilepemennsie 3Be3nnl. Lledenasi. HoBeie u cBepxHoBbIe 3Be3zbl. Ilymbcapsl,
HeNUTpoHHbIE 3Be37bl. YepHble nbipel. Paguyc [lBapimmnbsaa. Bemectso u antusemectBo. CKpeiTast Macca.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOIO MaTepuaia, OCHOBHOU U JAOIOJIHUTEIBHON
JUTEPATYPBI, a TAK)KE CAMOCTOSTENILHOE pPELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopa®oTKa KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.
2. [TonrotroBka K onpocy.
3. Yroy6neHHoe u3y4eHnue MaTeprualioB TEMBI.

Tema 22. Hepemennnie 3agaun actpopusuxku (ITK-3)
Jlexknus.
Pacmmpsirommasicss BceJieHHasi, BO3pacT BCEJIIEHHOM, OTKPBITHE YCKOPEHHUS pacIIMpPEHUsi, KOCMOJIOTHYECKas
aHTurpaBuTanua. YepHele IbIpbl. Pa3smepHOCTh mpocTpaHcTBa-BpeMeHH. IlocnmenHue nOCTHXEHHS B
acTpodusuke. HepemeHHbie 3a1auu acTpOGU3UKH.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus NpearacTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAK)KE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX HA CAMOCTOSTEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOM JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 23. BHeranakruueckas acrponomus (IIK-3)

Jlekuus.
Knaccudukanus rajakTuk: HEMpaBWIbHBIC, MITUNTHYCCKHE, CIUpaTbHBIe. MeCTHas CHCTeMa TaJlaKTHK.
Pacnpenenenue ranakTuk B MPOCTPAHCTBE, TPYIIIBI U CKOIUIEHUS rajlakTUK. Meraranaktuka. J[BuxeHue
Conneuynoit cucremsbl. Bpamenue [Mamaktuku. Snpa ranakTUK M WX aKTUBHOCTh. PajguoranakTuku u
KBazapbl. Mieunsli myTh. Mex3Be3gHas cpena. uddysHple, TbUIEBbIE W Ta30BbIE TYMaHHOCTH.
Kocmomorusi. KpacHoe cmemieHne B CIEKTpax TalakTUK. 3akoH Xa00ma. MeTroasl ompeaeneHus
paccrosiunii. Mogenu Bcenennoil. Mogens "bonbsmioro B3peiBa". IIpomomkUTENBHOCTh  3BOJIIOIUAN
Bcenennoii. OBomronust 3Be37. COBpPEMEHHbIE M JPEBHHUE MPEACTABICHUS O CTPOCHUU U HBOJIIOLUH
Bcenennoii.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U AOMOJIHUTEIIbHON
JUTEPaTyphl, @ TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3a/1a4 (M3 PEKOMEHTyeMbIX 33/Ia4HHKOB) Ha MIPOUICHHYIO
TEeMY.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKa KOHCTIEKTOB JICKITUI ¥ BOTIPOCOB, BEIHECEHHBIX HA CAMOCTOATEIILHOE N3yYCHHE OCHOBHOU 1
JOTIOJTHUTEIFHOM JIUTEPATyPHI.
2. [TonroroBka Kk omnpocy.
3. YrrybneHHoe u3yueHne MaTepraioB TEMBI.

Tema 24. IIpoéaema TeMHO# MaTepuu U npodiema ee nerektupoBanus (IIK-3)

Jlexknus.
[11OTHOCTH BCEJIEHHOW, KOMMYECTBO OAapUOHHOW MaTepuH, CBUAETENHCTBA CYLIECTBOBAHHMS TEMHOM
MaTepuu, U €€ MOUCK, INIOTHOCTh HEPruu BakyyMa. [ paButannoHHsle TMH3bL. VccinenoBanus pelMKTOBOIO
TEIUIOBOTO M3JIy4YEHHUs, PE3yJbTaTbl, OTKPHITHE aHU30Tponuu. M3MmepeHue KOCMOJOTMYECKUX BEIUYMH
(KpYBH3HA, TUIOTHOCTh OAPUOHHOM, TEMHOW MaTepUH M SHEPruM Bakyyma). J|eTEeKTOphI IpaBUTALMOHHBIX
BOJIH, ICTOUYHUKH I'PaBUTALIMOHHBIX BOJIH. DKCIIEPUMEHTBI IO JETEKTUPOBAHUIO «BUMIIOBY.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus NpeIaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHE 3a/1au (M3 PEKOMEHIyEeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIHOE U3yYeHHE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 25. Ucnosib30BaHue ycKkopuTeJieil U 1eTeKTopoB B aApyrux oodaacrsax (ITK-3)

Jlekumus.
Hcnonb3oBaHue yCKOPUTENEM M JOETEKTOPOB Ui NPHUKIAAHBIX 3ajad. VICTOYHMKM CHHXPOTPOHHOIO
U3ITyYEHUsl, OCHOBHBIE XapaKTEPUCTUKH, OHAYJISATOPHl W BUIVIEPHI, Ja3epbl Ha CBOOOAHBIX AJIEKTPOHAX,
NpUMEeHEeHHe B (U3MYECKHX, XHUMHUYECKUX M OHOJOTHYECKUX HCCieNoBaHUsIX. [IpombliieHHbIe
YCKOpUTENU. PEHTT€HOBCKUE AETEKTOPHI 111 PEHTTEHOCTPYKTYPHOTO AaHAJIN3a U MEIULIVHBI.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJIHUTEIbHOU
JUTEPATYPBl, a TAK)KE CAMOCTOSTENILHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopa®oTKa KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.
2. [TonrotroBka K onpocy.
3. YryGneHHoe U3y4eHne MaTepruaioB TEMBI

Tema 26. BeicokoTeMnepaTypHasi 1 KOMHaTHO-TeMIiepatypHas cBepxnposoaumocts (ITK-3)
Jlexknus.
SIBneHure CBEpXIMPOBOAMMOCTH: HYJEBOE CONpOTHBICHHE U 3PdekT MeiicHepa. KBaHTOBaHHE MarHUTHOTO
notoka u 3ddexr Jxozepcona. CBepXNMpPOBOIHUKM TEPBOTO U BTOporo poxa. llpumenenue
CBEPXIIPOBOJMMOCTH: CO3[JaHUE BBICOKMX MAarHUTHBIX IOJEH, Meperadya U HAKOIUIEHHE SJIEKTPO3HEPIHH,
Mar"uTHas JEeBUTALMsl, pE30HATOPbl U MArHUTOMETPBI.

IIpakTH4eckoe 3aHATHE.
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Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus npeuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOTO MaTepuaia, OCHOBHON U JAONOJIHUTEIBHON
JUTEPATYpPBI, a TAK)KE CAMOCTOSTENILHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/la4HUKOB) Ha IPONACHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI 1 BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.
2. ITonrotroBka K onpocy.
3. YryOneHHoe u3y4eHne MaTeprualioB TEMBI.

Tema 27. IIpo6seMbl 00bequHEeHHOH Teopuu (pyHIaMeHTaNbHBIX B3aumoaercreuii (ITK-3)
Jlexknus.
OdyHnamMeHTalbHble CcWiIbl  mpupoabl. [Ipeamockuikk K co3maHuio oOmIedl Teopuu OObEAMHCHHUS
byHaaMEHTaIbHBIX  B3auMMOJEHCTBHHA.  KBaHTOBO-BOJNHOBOW  MOAXON K  ONHCAHUIO  IPUPOJBI
B3aUMOJCHCTBUI. DHEPrUM M KOHCTAHTHI B3auMmopeicTBuil. Teopus snekTpociaaboro B3anMOIEHCTBUS.
Bennkoe oovenunenne. Konuenmus cynepcumMerpun. [ImaHKOBCKUE BETHUUHBI M aCTOPPHU3HUKA.
IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs M3y4eHue
COOTBETCTBYIOILIMX BOMPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENILHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIFHOE U3yYeHHE OCHOBHOH U
JIOTIOJIHUTENBHOM JINTEPATyPHI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 28. HoBbie ucrounuku 3ueprun (I1K-3)
Jlekuus.
[moGanpHBIM TOAXOM K WCHOJB30BAHHIO DHEPTHHM. ODHepreTudeckas mpoobinema. HMccrmemoBanust 1o
YIPaBIIEMOMY TEPMOSICPHOMY CHHTE3y, TokaMaku. Kputepuit Jloycona. Pa3Butue cpeacTB HarpeBa
mnasmel. BuxpeBoii TertoreHeparop. BuxpeBbie TemioreHepaTopbl CEbMOTO MOKOJIEHHUS.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7jaHus NMpeiaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHE 3a/1au (M3 PEKOMEHIyEeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocTts — 10 0auIoB
*  TeKylMi KoHTpoIsb — 50 OaoB
*  KOHTpPOJIbHBIE Cpe3bl — 4 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB



Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboTh

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKU

Buodusuka kak
MEKIUCLIUTITUH
apHas Hayka.
3agaun u
METOJIBI
onoduzuku

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHON (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K MPaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BiaieeT TEOPETHYECKUM MAaTepUaliOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKONW MPAaKTHUECKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HaIreyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

XUMHYCCKHUE
OCHOBBI
OUMOPH3UKH

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO TpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 MPOOJIEMy, YMETh YETKO
(GopMyIIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIeMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HaIreyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

duzuka
(hepMeHTOB

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIH3HPYEMYIO0 NPOOJIEMY, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BONPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.
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dusuka
HYKJICUHOBBIX
KHCJIOT

Cobeceno
BaHUE

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

dusuka
OuocuHTE3a
OeJika

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

dusnka
MeMOpaH

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOIYYECHHYIO MpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.
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dusuka
HEPBHOTO
HMITyJIbCa

Cobeceno
BaHUE

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

Buodusuka

CJIOKHBIX
CHUCTEM

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

KoHTponbsHBIH cpe3 mpoBoauTcs B (opMe TECTUPOBAHHUS

Tect coctout u3 15 BOmpocos.

10 6anmoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

6-9 0annoB — CTyOEHT MpaBWJIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe

1-5 ©annoB — CTyIEHT mpaBWIBLHO OTBedaeT Ha 25-50% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

[Ipenmer,
3a1a4u U
METOJIBI

reo(hu3uKu

Cobeceno
BaHUE

6 OaJyIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIH3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 Gayuta - CTYIEHT yMEeT MPUMEHSTH MOJYYCHHYIO TIPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO HMH(POPMAIIMIO, OTBEYATh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYOCHT BIIQJICCT TCOPETHYCCKUM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXxaaeMyto npodiemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

10.

Crpoenue u
¢durypa 3emnn

Cobeceno
BaHUE

6 OaJyIOB — CTYIEHT YMEET COINOCTaBUTh MOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

4 Gayuta - CTYIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYICHT BIIQJICET TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS INpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.
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11.

BeinecTBeHHbII
COCTaB 3eMHOH
KOPBI

Cobeceno
BaHUE

6 OaJIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 Gayuta - CTYIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TIPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

2 Gajuta — CTYICHT BIIQJICET TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

12.

CocraB n
CTpPOCHHUE
36MHOH KOPBI,
MaHTHH U spa
SemMin

Cobeceno
BaHUE

6 OaJIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

4 Gayuta - CTYIEHT yMEeT MPUMEHSATH MOJYYCHHYIO TIPH IOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO HMH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYOCHT BIIQJICCT TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

13.

OHOOreHHBIE
re0JIOTUYECKUE
MPOIIECCHI

Cobeceno
BaHUE

6 OajIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 Gayuta - CTYIEHT yMEeT MPUMEHSATH MOJYYCHHYIO TIPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYICHT BIIQJICET TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.
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14.

OK30reHHbBIE
re0JIOTUYECKUE
MPOIIECCHI

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 Gayuta - CTYIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TIPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

2 Gajuta — CTYICHT BIIQJICET TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

15.

Ucropuueckas
Te0JIOTHUs

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

4 Gayuta - CTYIEHT yMEeT MPUMEHSATH MOJYYCHHYIO TIPH IOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO HMH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYOCHT BIIQJICCT TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

16.

T'eosmornueckoe
oynymiee 3emin

Cobeceno
BaHUE

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

4 Gayuta - CTYIEHT yMEeT MPUMEHSATH MOJYYCHHYIO TIPH MOJATOTOBKE K
NPaKTHYECKOMY 3aHSATHIO MH(POPMAIIMIO, OTBEYAaTh HAa OOJBIIMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

2 Gajuta — CTYICHT BIIQJICET TCOPETHYCCKHM MaTepHajoM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.

17.

WnxenepHas
reoJIOTHs

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

KoHTponbHBIH cpe3 mpoBoauTcs B (opMe TECTUPOBAHHUS

Tect coctout u3 15 BOmpocos.

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

6-9 0alIoB — CTYACHT MpaBWIbHO OTBedyaeT Ha 50-74% BompocoB B
TecTe

1-5 ©annoB — CTyIEHT mpaBWIBLHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT
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18.

[Ipenmer
ACTPOHOMMUH.
Oransl
Pa3BUTHA HayKH

Cobeceno
BaHUE

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

19.

OcHOBEI
cthepuueckoii u
MIPaKTHYECKOM

aCTPOHOMUU

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

20.

Crpoenue
ConHeuHoi
CHCTEMEI.
dusnueckas
pUpoOJA TET
ConHeuHoi
CHUCTEMBI

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOIYYECHHYIO MpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.
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21.

duznyeckue
OCHOBBI
actpouzukn

Cobeceno
BaHUE

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

22.

Hepemennsie
3a1a4u
actpouzukn

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

23.

Bueranaktuuec
Kasi aCTPOHOMUS

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 15 BOmpocos.

30 6annoB — CTYACHT HpaBWIbHO OoTBeuaeT Ha 75-100% BompocoB B
TecTe

15-29 GannoB — cTyneHT npaBwibHO oTBedaeT Ha 50-74% BompocoB B
TecTe

1-14 GannoB — CTYAEHT MpaBWILHO OTBedaeT Ha 25-50% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

24.

IIpobnema
TEMHOU
MaTepuu u
mpo0Oiema ee
JIETEKTHPOBAHUSA

Cobeceno
BaHHE

10 OGammoB — CTYOEHT yMEeT COIOCTABHTh IMONYICHHYIO IPH
MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIEeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUN
COBpEMEHHON (U3HUKH

6 0aIoB - CTYJICHT YMEeT IPUMEHSTh MOMYUYCHHYIO TIPU IOJITOTOBKE
K NPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIIPOCOB, BECTU JIUCKYCCHIO C WCIIOJNIb30BAHUEM TEPMUHOIOTHU
COBPEMEHHON (U3UKH.

3 Gayia — CTYOEHT BIAJeeT TEOPETUUSCKUM MaTEpHAIOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCS IMpPH OTBETe Ha
BOMPOCHI, HE yMeeT CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTnkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMH HE OI[CHUBACTCH.
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25.

Hcnonbp3oBanue
yCcKopuTene u
JIETEKTOPOB B

JPYTHX
o0nacTax

Cobeceno
BaHUE

10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

26.

Bricokoremnepa
TypHast u
KOMHAaTHO-TEMII
epaTtypHas
CBEPXIIPOBOIUM
0CTb

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbIc €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKHI

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS TP OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSTHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJllaMU HE OI[CHUBACTCH.

27.

[IpoGmemsr
00BEeIUHEHHOM
TEOpUU
(dyHAaMeHTaIbH
BIX
B3aMMOJICHCTBH

v

u

Cobeceno
BaHUE

10 0amioB — CTyIEHT YMEET COMOCTaBHTh MOIYYECHHYIO MpH
MO/ITOTOBKE K TIPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

6 0aJJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPAaKTHYECKOMY 3aHATHIO HH(POPMAIINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.

28.

HoBrle
HCTOYHUKU
SHEPIruu

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

KoHTponbHBIH cpe3 mpoBoauTcs B (opMe TECTUPOBAHHUS

Tect coctout u3 15 BOmpocos.

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

6-9 0alIoB — CTYACHT MpaBWIbHO OTBedyaeT Ha 50-74% BompocoB B
TecTe

1-5 ©annoB — CTyIEHT mpaBWIBLHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT




26

29. ITocemaemMocTh 10
30. IIpeMuansHBIC OaITHI 20
31. (MunuBunyanbHbIC 3aJaHUsA, 20

C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

32. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM IO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
CobecenoBanne

Tema 1. buodusnka kak MEKIUCIUTUIMHAPHAS HayKa. 3a/1a4ud U METOMIbI OMOPU3UKH
TumnoBbie BONPOCHI LISl coO0eceT0BaAHUS
. Ilpeamer ecrecTBO3HAHMS, OIIPEEIEHE OCHOBHOTO PUHIIUIIA €CTECTBO3HAHMS.
. CooTHOIIEHNE €CTECTBEHHBIX, TYMAHUTAPHBIX U TEXHUYECKUX HayK.
. Uctopus cranosnenust 6nopusuku. Mecro 6nopusuku B ecrecTBoO3HaHUU. OCHOBHBIE ONPEACTICHHUS.
. CooTHomeHne U3k 1 OUOIOTHH.
. Kusas u HexxuBas npupoaa. buonorndeckass HHINBUYaTbHOCTD.
. CBOMCTBA OTKPBITBHIX CUCTEM. MI3MEHEHHE SHTPONHMH OTKPBITHIX CUCTEM. 3aKOH AppeHHyca.
. Paznenst u MmeToab! Onodusukm.
. MonekynsapHas 6nodusnka, bnodusnka KIeTku, 0noGu3nuKa CI0KHBIX CUCTEM.

O 00 1 N LDt A W N =

. TeopeTnueckuii anmapar MOJEKyJIIpHON OMO(U3UKH U METOBI UCCIIEIOBAHUH.

Tema 2. XuMuueckue 0CHOBBI OMMOGU3UKH
TunoBbie BONPOCHI 1JIs1 cOOeceT0BAHUS

1. XuMus u OUOJIOTHS.

2. I'ereporennas xumu4deckas cucreMa. EAMHCTBO XUMHUYECKOTO CTPOCHMS JKUBOU IIPUPOIBL.

3. AMHWHOKHCIIOTHI, KaK TIEpBBIi BU OuononuMepoB. CTpykTypa anbda- aMuHOKKCIOT. KaHoHnueckue
AMUHOKHCIIOTHBIE OCTaTKH.

4. CocraB u epBUYHAs CTPYKTypa Oenka. MeTombl onpeeieHus] XUMHYEeCKOTO COCTaBa Oelka.

S. HyxieunoBbie kucioTsl. O01mas cxema 1enu puOOHYKIEHHOBOM KHCIOTHI U
JI€30KCUPUOOHYKIIEMHOBON KHCIIOTHI.

6. [TupuMUIUHBI U TypPUHBI.

7. Crpoenue u QyHKIIUU JE30KCUPUOOHYKICUHOBON U pUOOHYKICMHOBOM KUCIIOT.

8. VYIeBoibl ¥ JIMMKIBI, KaK BaKHEUILINE MOJIUCAXapUIbIL.

Tema 3. ®usuka GpepMeHTOB
Tunosble BONpockl 1Jis1 codece0BaAHUs
1. ®epmenTaruBHas GyHKIUS OCIKOB.
2. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT TEMIEPATYPHI.
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I'omoreHHBIH U reTeporeHHbIi Katanu3. [lousaTus copoumu, aacopOuuu, necopOruu.
KuneTruka nmpocTsix hepMEHTATUBHBIX peakiuii. YpaBHeHHEe Muxasnuca-MeHTeHa.
3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIIGHTpAINK cyOcTpara.

v AW

. XUMHUYECKHE aCTICKThI JEHCTBUs (EPMEHTOB. XUMHUECKHE (DaKTOPhI OTBETCTBEHHBIC 32 JICHCTBHE
(hepmMeHTOB.

Tema 4. ®u3nKa HyKIEUHOBBIX KUCIOT
Tunosble BONpockl /151 codecer0BaAHUs
MornekynsipHast Onojorus u pu3uKa.
Penynnukanus, kak Baxueimas gynakmus JJTHK. Crpykrypa JTHK.
[TpaBuna Yarpadda s JTHK u PHK.
Paznuunbie aBycrimpansabie popmer JJHK.

AN

Tononorust IHK. Konbueas 3amkHyTas ¢popma, Cynepcurpain3anmsi..

Tema 5. ®uzuka OuocunTesa 6enka
Tunosble BONpockl /151 codece0BaAHUs
[Tpo6nema renernyeckoro kona. [puniun pacumdposku rekcto JJTHK.
buocunres 6enka.
Tpancnoprasie PHK. Ilponecc Tpanckpunuunu, Tpanciasiauu. OOpaTHast TpaHCKPHUIIIIHAL.
Pacmmmdposka renerndeckoro koxa. [lepBuunas u BropuuHas cTpykTypa TpancnoptHoit PHK.
Myranuu. PazHoBuHOCTH MyTanuid. Tuinsl To4eUHbIX MyTanui. Perynsanuu reHos.
[TonsiTue sykapuoT u nmpokapuot. OCHOBHOW MpUHIUI citaicuHra nepsuuHoro PHK-tpanckpunra.
[ToHATHS 5K30HOB U PHTPOHOB, KaK COCTABHBIX 3JeMEeHTOB MH(popmarmonHoii PHK.

X NNk WD =

[IpuHuMNUanpEHOE pa3iauyure mporecca CUHTe3a 0elKa B MpoKapuoTax U 3yKaphoTax.

Tema 6. ®duznuka MmeMOpaH
TumnoBsle BONpoCHI ISl codece 0BaAHUS
Mem6pansb! kiteTku. U3NKO-XUMHUUYECKUH TIOXO/T K OMMCAaHUIO Tiporiecca cuaTe3 ATO.
CrpykTypa 6uonoruuecknx MmeMOpan. bruonornyeckast MemMOpaHa Kak 3JIEKTpUYECKUI KOHIEHCATOpP.
duznyeckue METOIbl UCCIET0BaHUS OUOIOTHYECKUX MeMOpaH.
OOuenpuHsTAasA KUIKOCTHO-MO3auYHAast MOJIENIb CTPOCHHUSI OMOIOTHYECKO MEMOpaHBI.
Jlunamuka memOpas. [TonBmkHOCTH POCHOIUHUIHBIX MOJIEKY B MEMOpaHe.
Buns nuddysuit B MemOpane, ux puznveckre XapaKTepUCTUKH.
®duznyeckoe cocTosiHUE U (Ha30BbIE MEPEXO/Ibl JIUMHUIOB B MEMOpaHe.

NN R DD

Bubl )KUAKOKPUCTATITUIECKUX CTPYKTYDP.
9. JIMHAMUYHOCTH JIMMHIHBIX OUCITONHBIX MEMOpaH.
10.  VYcioBus cymiecTBOBaHUS I'ellb COCTOSHUE MEMOPAHBI.

11. TpaHcmopt BemecTB yepe3 Ouonornyecknue Mmemopanbl. [loHITHE XUMUUYECKOTO TTOTCHITHAIA.
[TaccuBHBINM TPAHCIIOPT BEIIECTBA Yepe3 MEMOpaHYy.

12.  VYpaBuenue HepHcra-IInanka.

13.  Kiaccuduxanuus BUAOB acCUBHOTO TpaHcnopTa. Pu3ndeckuit mpuHIun ocmoca, 1uddysum,
obneryeHHoi quddysuu.

14. TpaHCHOPT BELIECTBA C IOMOIIBIO0 HENOABUKHBIX MOJIEKYJI-IIEPEHOCUYHUKOB.

15. AKTHUBHBIN TPaHCTIOPT BEIIECTBA. BTOpUUYHBII aKTUBHBINA TPAHCTIOPT MOHOB (CUMITOPT, YHHUIIOPT,
AQHTHUTIOPT).

16. bBuosnekrpuueckue noTeHnuaibl. MemOpaHHbIi oTeHnualt. [ToTeHuman mokost, moTeHITHA
nerictBusa. @opmyna bopHa.

Tema 7. ®u3nka HEPBHOIO UMITYJIbCA



Tunosbie BONPOCHI 1J151 cO0eceT0BAHUS
CrpoeHue u CBOMCTBa HEPBHOM KJIETKH.
CrpykTypa HEPBHOI CUCTEMBI.

CrpoeHune MUETUHOBOM 00OJIOUKH.
I'enepanus u nepenadya HEPBHOTO UMITYJIbCA.
[IpononbHBIN TOK Yepe3 CEYeHUE aKCOHa.

A o e

Cunarc. CpaBHEHHE XMMHYECKOTO U 3JIEKTPUUECKOro cuHarcoB. Kiaccupukarust XuMUIeCcKuX
CHHAIICOB.

7. [ToHsATHE U PAa3HOBUAHOCTH HelipoTpaHcMuTTepa. Bo3Oyxaaromue 1 MHruOupyroume
HEHUPOMEIUATOPHI.

Tema 9. [Ipenmer, 3aga4uu 1 METOABI TEOPUZUKHI
Tunosbie BONPOCHI 1J151 cO0ece10BaAHUS
l'eodusuka xak Hayka. MecTo reopu3uKu cpeu Apyrux Hayk.
duznveckue ot 3eMIH U TapaMeTPbl, KOTOPBIMHA OHH OMIPEIEIISTFOTCSL.
MeTobl reopu3NIeCKUX UCCIIECIOBAHUH.
OCHOBBI TPaBUMETPHH.
OCHOBBI MAaTHUTOMETPHH.

A o e

EcrecTBennbie QJICKTPUUCCKUC U DJICKTPOMATrHUTHBIC TIOJIA, UX MMPOUCXOXKICHUC. I/ICKYCCTBGHHBIC
QJICKTPUYICCKUC U JICKTPOMArHUTHBIC ITOJIA.

7.  DnexTpoMeTpuuYeCKHe HAOMIONCHUS.

8. CeiicMHUY€eCKHE BOJIHBI TUIIBI CEICMUYECKUX BOJIH. Jl€TEKTUPOBaHUE CEMCMUYECKUX BOJIH.
9. Pagumomerpus.

10. W3mepenue Temiopu3nuecKux mapaMmeTpoB.

Tema 10. Ctpoenue u purypa 3emian
Tunosbie BONPOCHI 1J151 cO0ece10BaAHUS
1. Mecto 3emnu B CoJTHEUHOH TIJIaHETHOU cucTeMe. Mozieln MpOrUCXOXKIECHUS 3EMITH.

2. Qurypa 3emuu, HOpManbHas ¢urypa 3emin. Purypa paBHOBECHS BpaLIArOIIEHCS >KUAKOCTH,
THIPOCTATUYECKOE PABHOBECHE 3EMJIM U OTKJIOHEHNE 3€MJIU OT THAPOCTATHUECKOTO PaBHOBECHSI.

3. I’ paBUTaLIMOHHOE TT0JIE€ 3EMJIH.

4. BHyTpeHHHE ¥ BHEITHUE 00O0JIOUKH 3eMJTH.

5. IlnmoTHOCTHBIE MOJIeNH 3eMIIH, OOLIUI MPUHLIUI UX MTOCTPOCHHSI, ypaBHeHHE Alamca-Bunbsimcona.
6. CoOcTBeHHBIC KOJIeOaHUsT 3eMITH, COBPEMEHHBIE MOJIETH 3eMJIH.

7. TepMogrHAMHUYECKHE YCIOBUS B 0007I0uKax 3eMitd. VICTOYHHUKY TETIJIOBOM YHEPTHH 3EMIIH.

Tema 11. BemecTBeHHBIN COCTaB 36MHOM KOPbI
Tunosble BONpockl 1151 codecer0BaAHUs
1. Xumuyeckuil cocTaB 36MHOU KOPBI.
2. Munepaisl, ux cBorictBa. Kitaccudukanus MUHEpaIoB.
3. Topssie nopoasl. CTpyKkTypa, TEKCTypa U KIacCH(PHUKAIHS TOPHBIX TTOPOJ.
4. Marmaruueckue noposbsl. OcagouHbie TOPHBIE MOPOALL. MeTaMopdrudecKre rOpHbIE TTOPOIBI.

Tema 12. CocTaB u CTpOEHUE 3eMHOW KOPbI, MAHTUH U sIpa 3eMJIn
Tunosblie BONPOCHI 1JIs1 cOOeCENOBAHUS
1. Pa3nuyHble TUIIBI 36MHOM KOPBI.
2. KoHTMHEHTaJIbHBINA TN 3€MHOU KOPBI.
3. OKeaHCKUU TUI 3€MHOU KOPBI.
4. IlepexoaHble TUIIBI 36MHOU KOPBI.
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CocTaB U COCTOSIHUE BCIICCTBA MAHTHHU U AJlpa 3emin.
KoHBeKTUBHBIE TPOILIECCH B MAHTUU U AIpE 3EMJIU.

Tema 13. DHIOTEHHBIE I€0JIOTHYECKHUE MPOLIECCHI

TumnoBbie BOIIPOCHI AJIsI COﬁece)]OBaHI/IH

NN R DD

Tunbel Marmatusma. Bynkanusm. Tunsl ByJIKaHUUECKHUX MOCTPOEK.

Tunbl ByJTKaHUYECKUX U3BEPIKCHUM.

ITocTBynkanndeckue sBiaeHus. l'eorpadus coBpeMEHHBIX ByJIKaHOB. MeTaMopuueckue npoueccsl.
CoBpeMeHHbIE TEKTOHUYECKHE ABIKEHHS. OCHOBBI TEKTOHUKH JTUTOC(HEPHBIX TUIUT.
TexkroHn4eckue neopMaluy U HapyILEHHUsL.

Cxutaguarele HapylieHHs. Pa3ppIBHbIE HApYyILIEHNUS.

TekToHnYeCcKHe MPOLECCHl B 30HAX CYOTyKIMH U CPEIMHHO-OKEaHCKUX XpeOTOB.

3eMIIeTpSCEHHS U MX XapaKTepUCTUKU. [Ipeli) KOHTHHEHTOB.

Tema 14. Dk30reHHBIE TEOTOTUYECKUE TPOLIECCH

TunoBbie BONMPOCHI 1JI51 coDece10BaAHMS

XNk WD

['eonoruueckoe BiussHUE aTMOC]EPHI.

['eonmornueckas AesITENIBHOCTD BETPA.

['eonornueckas AesITENBHOCTH PEK.

T'eosmornueckuii BKj1ag MMOA3E€EMHEIX BOJI.

KapcToBble npoueccsl.

OCHOBBI IANHMOIOTHH. [ €0JI0THYECKIE MPOIECCH B MEP3JIbIX TPYHTaX.
BJII/DIHI/Ie CC30HHBIX KINMATHYCCKUX H3M€H€HHI>’I Ha reoJIOrTN4YCcCKue Hpoueccm.
['eonornyeckas neqaTeIbHOCTh OKEAHOB U MOPEH.

Tema 15. Mcropuueckas reosiorus

TunoBbie BONMPOCHI /151 coDece10BaAHUS

1
2
3.
4.
5
6

OTHOcuTenbHAsS U a0COTIOTHASI TEOXPOHOIOTHSL.

Crparurpadwus.

[TaneomarauTtHas mkana. [laneoreorpaduueckuii METO.

PannomeTrpuueckuii MeTOT omipeieieHIsT aOCOTIOTHOTO BO3pacTa.
[lepuonuzarus uctopuu 3eMi U MEKTyHApOAHAS] T€OXPOHOIOTHYECKAsI 1IKAJIa.
Hcrtopust popmMupoBaHus 36MHOU KOPHI.

Tema 16. I'eonoruueckoe Oymyree 3emin

TumnoBbie BOIIPOCHI AJIsI COﬁece)]OBaHI/IH

Nk -

CoBpeMeHHBIN 00IMK 3eMITH.

Bnusaue FHOGaHLHBIX ICOJIOTUYCCKHUX MPOLCCCOB HA PA3BUTHUC JKU3HU.
Jlpeiid KOHTUHEHTOB — IPOTHO3 Ha OyyIee.

Mogenu Oyaymiero pa3BUTHs KIMMara: MOTEIICHUE WU TIOXOJI0aHue?
Bo3morkHbIe TII00anbHBIC KaTacTPOQHbI.

Tema 18. IIpenmeT acTpoHOMHUU. DTanbl pa3BUTHS HAYKU

TunoBbie BONPOCHI VISl cO0eceI0BAHUS

1.

2.
3.
4

[IpenMeT 1 OCHOBHBIE 3a1a41 ACTPOHOMUH.

Paznensr actporoMuM.

CBs13b aCTPOHOMUU C IPYTMMH HayKaMHU.

Bo3HHKHOBEHHME U pa3BUTHE ACTPOHOMHUHM B APEBHOCTH. BakHeIMe 3Tanbl pa3BUTHS aCTPOHOMUU.
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5. Pasmepsl BeceneHnHOM, B KOTOPOR MBI JKUBEM.

Tema 19. OcHOBBI cheprudecKoil U IPaKTUIECKOH aCTPOHOMUHU
Tunosbie BONPOCHI 1JI5 coOece10BAHUS
1. 3Be3gnoc HeOO, co3Be3aus. HazBaHus 3Be31 M CO3BE3AUIA.

2. OCHOBBI UBMEPEHUS BpEMEHU. 3BE€3AHOE, ICTUHHOE U CPEJIHEE COTHEUHOE BpeMsi. MeCTHOE U MOACHOE
BpeMSI.

3. Kanenpaps. Mctopus kanenaaps. ACTPOHOMHUS U PEIMTHO3HBIE TTPA3THUKHU.
4. Cucrtembl HeOECHBIX KOOPAMHAT.

Tema 20. Ctpoenue ConHeuHoil cucteMbl. Puzndeckas npupoaa tea CoIHEUHOM CUCTEMBI
Tunosbie BONPOCHI 1JI cOOece10BAHUS
Cucremsl Mupa IItonemes u Konepnuxka.
3akonbl Kennepa u Herotona.
CrpoeHne coaHEuHOM cucTeMbl. Teoprun IpOUCXOXKAECHNS COTHEUHOM CUCTEMBI.
[Inanetsr Conneunol cuctembl. MiMeHna minanet. [1naHeTsl 3eMHOM TPYIIIIbL.
dusnyeckas npupoza MniaaHeT rurantos. Kospla maser.
[ToBepXHOCTH IUIaHET U UX CITYTHUKOB. ATMOchepsl. Kimumat. Marautocdepsl.
JIBm>keHre 3eMJIM M CMEHa BpeEMEH roza. TensoBble nosca.

NN Rk DD =

HpI/IJ'II/IBBI u oTynBEI. COJIHEUHEBIEC U JIYHHBIC 3aTMCHU. Venosus HACTYIUICHUA 3aTMCHHUA.

e

3eMiIs Kak KOCMHYECKOE TEJIO0 U MECTO OOUTAaHUS YCIOBCUECTBA.

—
)

. Mauible Tena COMHEYHON CUCTEMBI M BOIIPOC 00 UX MPOUCXOXKICHUH.

—
[a—y

. IIpupona KOMeT U METCOPHBIX Tel. MeTeOpHBIE IOTOKU U UX PaJAUAHTBHI.

—
[\

. ®usnyeckas npuponaa Connia. Ero ctpoenue u sHepreTuka.

[S—
(98]

. CoJlHEeYHO-3eMHBIE CBSI3U U BIUSHHUE UX Ha YCJIOBUSA ) KU3HU Ha 3emie.

—
N

. Iloncku BHE3EMHOM KU3HHU.

Tema 21. ®uznveckue 0CHOBHI aCTPODHU3UKH
Tunosbie BONPOCHI 1JIs1 cOOeCeN0BAHUS
1. 3amaun ¥ OCHOBHBIE pa3/Ieibl aCTPODU3UKH.
2. DNeKTpOMarHUTHBIN CHEKTP, UCCIeTyeMBbIid B acTpodu3uke.

3.  Meronp! acTpou3nyueckux ucciaeaoBanuil. ACTpodr3NIeCKre HHCTPYMEHTHI U METO/IbI HAOTIOICHHH.
MeToab! perucTpanuu U3Iy4eHHsl ¢ MOBEPXHOCTH 3eMJIM U BHEATMOC(EpHBIE.

4.  AGcomotHO yepHOe Teno. Popmyna [Tnanka. [Ipubnmxenus Buna u Panes-/[)xuHca. 3akoH cMereHus
Buna. 3akon Credana-bonpiimana.

5.  Crpoenue 3Be3n. OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/l: TEMIIEPATyPhl, paINyCOB,
CBETUMOCTEM.

6. CrnexrpanbHas kinaccuduxanus 38e31. CBA3b MeX Ay HAOIIOIaeMBbIMH XapaKTEPUCTUKAMHU 3BE3:
Jyarpamma CreKTp — CBETUMOCTb.

7. CobctBenHbie nBrkeHUs 3Be31. Kiaccol 3Be31. [[Boiinbie 3Be31bl. [lepemennsie 38e3mbl. Lledenmp.
8. Hosble u cBepxHOBbIE 3Be3/1bl. [lynbcapbl, HEUTPOHHBIE 3BE3/IBI.

9. UYepnslie apipbl. Pagnyc [IBapummibaa.

10. BemectBo u aHTHBemEecTBO. CKpbITas Macca.

Tema 22. HepeeHHsle 3a/1a4u acTpopU3UKH
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
1. Knaccudukamus rajakTiuK: HENPaBUIbHbIC, SJUTUITUYECKUE, CIIUPATIbHBIC.

2. MectHas cucteMa rajakTuk. Pacipenenenue rajiakTuk B IPOCTPAHCTBE, TPYIIIBI U CKOTUICHHUS
raJlakTUK.
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Mertaranaktuka. J[puxenue ConHeuHoi cuctemsl. Bpamenue ['anaktuku.
SInpa ranakTUK M MX aKTUBHOCTB. PannoranakTuky U KBa3aphl.
Muteunslii myTh. Mex3Besanas cpeaa. AuddysHsle, nblieBble 1 ra30Bble TYMAaHHOCTH.

S kW

Kocmomnorus. KpacHoe cmenienne B CiekTpax rajakTuk. 3akoH Xab0ma. MeTosbl onpeaeneHus
pacCTOSIHHUIA.

7. Monenu Beenennoid. Moaens "bosnbmioro B3peiga". [IponomkuTeasHOCTh 3BOIOIMNA BeeneHHOM.
8. Opomonus 38e31. COBpeMEHHBIE U APEBHUE NIPEJCTABICHUS O CTPOCHUH U 3BOIIOLMHU BceneHHo.

Tema 24. IIpoGriema TeMHON MaTepuu U MpodIeMa ee JeTeKTUPOBAHHS
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS

1. IIOTHOCTDH BCEIEHHOMW, KOJIMYECTBO OAPUOHHOI MaTepHH, CBUIETEIILCTBA CYIIECTBOBAHUS TEMHON
MaTepuHu, U €€ MOUCK, IFIOTHOCTh YHEPTUH BAKyyMa.

2. I'paBUTAIIMOHHBIE JIUH3HI.
3. MHccnenoBaHus peIMKTOBOTO TEIUIOBOTO M3JIyUYEHHUS, PE3YNIBTAThl, OTKPHITHE AHHU30TPOIIHH.

4. H3mepeHue KOCMOJIOTUYECKUX BEIIMYMH (KPUBU3HA, IFIOTHOCTH OAPHOHHOM, TEMHON MaTepuu U
SHEPrUM BaKyyMma).

5. HCTCKTOPBI rpaBUTAlMOHHBIX BOJIH, HCTOYHUKHU I'PABUTAIIMOHHLIX BOJIH. 3KCHepI/IMCHTbI 1o
ACTCKTUPOBAHUIO «BUMIIOB).

Tema 25. Mcnionbs30BaHne yCKOPUTETIEH M IETEKTOPOB B APYTHX 00IaCTIX
Tunosbie BONPOCHI 1J151 co0ece10BaAHUS
1. Hcnonb3oBaHuE€ yCKOpPUTEIEH U JETEKTOPOB ISl IPUKIAIHBIX 3a/a4.

2. HcrouyHuKu CUHXPOTPOHHOTO M3JIy4Y€HHUs, OCHOBHBIE XapaKTEPUCTHKHU, OHIYIISATOPHI U BUIJIEPHI,
Ja3epbl Ha CBOOOIHBIX IEKTPOHAX, IPUMEHEHHE B (PU3MUECKUX, XMMUYECKUX U OMOJIOTMYECKUX
HCCIIEIOBAHMSIX.

3. IIpomblIlUIEHHBIE YCKOPUTEH.
4. PeHTreHOBCKHE JETEKTOPHI AJIsl PEHTI€HOCTPYKTYPHOTO aHAIN3a U MEIULHBI.

Tema 26. BricokoTemneparypHasi © KOMHaTHO-TEMIIEpaTypHasi CBEpXIPOBOIUMOCTb
Tunosbie BONPOCHI 1JI5 coOOece10BAHUS
1. SIBieHue CBEpXIPOBOIMMOCTH: HYJIEBOE COMPOTUBICHUE U dPdeKkT MelicHepa.
2. KBaHTOBaHuMe MarHUTHOTO MoToKa M 3¢ dekt [[xo3edcona.
3. CBepxmpoBOJHUKHU IIEPBOIO U BTOPOTO poJa.

4, HpI/IMCHeHI/Ie CBEPXIPOBOAUMOCTHU: CO3JaHNE BEICOKUX MarHUTHBIX HOHCP'I, nepeaada 1 HaKOIJICHUC
SJICKTPOSHECPIUHU, MarHuTHasA JICBUTALUA, p€30HATOPLI U MArHUTOMCTPHEI.

Tema 27. IIpoGriembl 00beAMHEHHON TEOpUHU (yHAAMEHTAIBHBIX B3aUMOICHCTBHIA
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
OyH/IaMEHTAJIbHBIE CUJIBI IPUPOBI.
[Ipeanocelku K co3Manuio o0IIel Teopun o0beAMHEHUS (HyHIaMEHTATIbHBIX B3aUMOICHCTBHIA.
KBaHTOBO-BOJIHOBOM 1TOJIXO/ K ONMCAHUIO MIPUPO/IBI B3aUMOJIEHCTBUI.
DHEPruv U KOHCTAHThI B3aUMOJECHCTBUH.
Teopus 3mekTpocIaboro B3auMOACHCTBHS.
Bemukoe o6weaunenue. Konunenmums cyrnepcuMMeTpuu.

o

[TnaHKOBCKHE BETUYHUHBI B aCTOP(HU3HKA.
TecrupoBanue

Tema 8. bruogusnka CroxKHBIX CUCTEM
TumnoBsble 321241 1151 TECTHPOBAHUSA



1.Cepa conepxkurcs B:

A. JHK

b. PHK

B. Caxape

I'. JIunnmax

M. benkax

2.JIunuHbIN CION COCTOUT U3:

A. ®ochonmunuaos

b. Tpurnuuepuios

B. XKupHbix kuciot

I I'mmuepuna

J. benkos

3.Kakum 3 nepedncaeHHbIX BEMEeCTB He0OX0UM OETOK-HOCUTEIb JJIs TIepeceueHus MeMOpaHbI?
A. Uonbl kanus

b. I'moko3a

B. Uons! Hatpus

I AMuHOKHCIIOTa

J1. Bce BbIenepeyncieHHbIe

4.B yeMm pa3HHIIa MEKIY aKTUBHBIM TpaHcriopToM (AT) u obneryennoit nuddysueit (O1)?
A. AT Tpebyer 6enka Hocutens, Ol HeT

b. AT tpebGyer snepruu, O/ Her

B. AT tpebyet rpaauenTa konnenrpamnun, OJ] Het

I'. AT Tpebyet memOpansbl, O/] et

J1. Bce BbIIIE IEpEUrCIEHHOE

5.Kaxkoii T aKTUBHOTO TPAHCIIOPTa OCYIIECTBISIET NEPEHOC OAHOTO BEIIECTBA B KIIETKY, a IPYroro
Hapyxy?

A. Yuunopr

b. Cummopr

B. Aatunopr

I. AT®a3za

J1. Kanan Oenka

6.2KunkocTHO-MO3andHast MOJIETh OMOJIOTHYECKON MEMOpPaHbI BKIIFOUAET B CeOs:
A. benkoBbIi CI10M, oIMcaxapuabl U IOBEPXHOCTHBIE JINITUBI

b. JIunmuaHeiii MOHOCTION U XOJIECTEPUH

B. JIunuanelii 6ucnoi, Oesku, MUKpOpUIaMEHThI

I". JIunmuoaei Oucion

Tema 17. UnxeHepHas reoorus
Tunosble 321241 1JI51 TECTUPOBAHUS
1.C poctom Temneparypbl aOCOTIOTHAS BEIMYMHA CTAIIMOHAPHOTO MOTeHIaa ['onbaMana- X0omKKUHa-
Kama
A. CHayana pacTeT, HOTOM YMEHbBIIIAETCA.
b. CHavana ymMeHbI1aeTCsl, IOTOM pPacTeT.
B. He usmensiercs.
I'. YBennunBaercs.
. Ymenbpimaercs.

2.3a cyer PErymnupyeMbIX SJICKTPUICCKHUM IMOTCHIIMAJIOM MOHHBIX KaHAJIOB, UMCIOIIUXCA B IMJIA3MAaTUICCKUX

MeMOpaHax, HEPBHbIC U MBIIICYHbIE KIETKH MOTYT IIPOBOJUTD ........... , KOTOPBIi IPeICTaBIsIET COOOH
KPaTKOBPEMEHHYIO CaMOPACIIPOCTPAHSIOIIYIOCS EHOISIPU3ALNI0 MEMOPAHBI.
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A. IoTeHIa 1eiCcTBUS
b. comuTon

B. Tok nmpoBogumocTu
I'. Tok cMeneHus

J1. moTeHIIhaN IIOKOsI

3.YucIno )KUPHOKUCIOTHBIX THAPO(YOOHBIX «XBOCTOBY, KOTOPBIMU 00JIaIal0T MOJICKYJIbI MEMOPaHHBIX
JUTIAI0B, 00pa3yIoNIUX JUTTUIHBIN OUoCcIoi B OnoMmeMOpaHe, paBHO

A. Yetsipem

b. Isym

B. Onnomy

I [Tt

. Tpem

4.Enununeit xumuueckoro norennuana B CU sensercs

A. Monsb

b. Cumenc

B. Barr

I'. Ixoyinb

. Bonbt

5.B paBHOBECHOM COCTOSIHUM CUCTEMBI

A. [TapameTpsl CHCTEMBI HE MEHSIFOTCSI CO BpPEMEHEM, HET IIOTOKOB BEILIECTBA M SHEPIUHU
b. EcTb MOTOKM BeecTBa U YHEPTUU

B. ITapameTpbl cUCTEMBI HE MEHSIFOTCS CO BPEMEHEM, €CTh ITOTOKH BEIIECTBA U YHEPTUU
I'. [TapameTpsl cUCTEMBI MEHSAIOTCSI CO BPEMEHEM, €CTh TOTOKU BEILIECTBA U SHEPTUHU

J1. ITapameTpbl CUCTEMBI MEHSIFOTCSI CO BPEMEHEM, HET ITOTOKOB BEUIECTBA U YHEPTUH.

6.2KuIKoKprCTaITNYECKOe COCTOSTHUE - 0CO00€ arperaTHOe COCTOSTHIE HEKOTOPHIX OPraHMYECKHUX BEIIECTB,
KOTOPOE MpeArnoaaraet

A. OtcyTcTBUE TEKy4ECTH M aHU30TPONUIO (PU3HMUECKUX CBOMCTB

b. Tonbko TekyuecTh

B. OniHOBpeMEeHHO TEeKyUeCTh U aHU30TPOIHIO (PU3HMUECKUX CBOMCTB
I'. TonbKO aHU3OTPOIHIO (PUBHUECKUX CBOMCTB

M. Tonbko MUKPOBSI3KOCTh

Tema 23. BHeranaktuueckast acCTpOHOMUS
Tunosble 3a1a4u 1151 TECTHPOBAHUSA

1. Ilpy NOHM>XEHUH TEMIIEpaTyphl B JIUITUAHON YacTH MEMOpPaHBI TPOUCXOIUT MEPEXO]T U3
KHUJIKOKPUCTAJUIMYECKOTO B KpUCTAJUINYECKOE ( Teeo0pa3Hoe) COCTOSTHHE, IIPU 3TOM TOJIIIMHA MEeMOpPaHBI

A. ymeHbIaeTcs

b. He u3MenseTcs

B. yBenuuuBaercs

I'. cranoBUTCS HEOTIPEACITUMOI

J1. ymMeHbIIaercs B 1Ba pas3a OT UCXOJHOU

2. Eciiu Mornekysia TpaHCIIOPTHPYEMOTO Yepe3 MeMOpaHy BEIIEeCTBA HE MMEET IEKTPUIECKOTO 3apsi/ia, TO
HaIpaBJIeHUE TACCHBHOTO TPAHCIIOPTA OTPEICISIETCS

A. TonbKo pa3HOCTBIO AIEKTPUUECKHUX MOTEHIINATIOB

b. Tonbko pa3HOCTHIO KOHIIEHTPAIMKA 3TOTO BEIIECTBA 110 00€ CTOPOHBI MEMOPAHBI
B. Tonbko pa3zmepamu MOJIEKYJT BEIIECTBA

I'. Tonpko pa3HOCTBIO KOHLIEHTPAUMK IPYTUX BEIIECTB

J1. Pa3HOCTBIO KOHIIEHTPAIIMH BEIIECTBA U PA3HOCTHIO IEKTPUUECKUX TOTEHIIUAJIOB
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3. AKTUBHBII TpaHCMEMOpPAHHBIN EPEHOC AIEKTPOHENTPAIILHOTO BELLIECTBA MOXKET IPOUCXOIUTH B
HaIpaBICHUU

A. Bcerna coBnagarouiM ¢ HalpaBJIeHUEM TPAHCIIOPTA, IPOUCXOISALINM 10 AEHCTBUEM
KOHLICHTPALMOHHOTO I'PAJUECHTA

b. OnpenensieMbIM 3IEKTPUUECKUM MOTEHIAIOM

B. IIpoTMBONOI0KHOM TPaHCIIOPTY, IPOUCXOIAIIEMY O/ AEHUCTBUEM KOHIIEHTPALMOHHOIO I'PaIueHTa
I'. U3 kietku

. B knetky

4. 3a mOJHBIN LUK pabOTHI IEKTPOreHHOro HOHHOTO Hacoca K-Na- AT®a3bl mpoucxoauT
A. BBIOpOC U3 KJIETKU TPEX NOHOB Kajus

b. Oborarenue nUTOIIIa3Mbl IByMSI HOHAMH KaJIHsI

B. BriOpoc u3 KJIETKH OHOTO MOHA HATPHS

I'. OGoraienue HUTOIUIa3Mbl TPEMsI HOHAMH KaJTUs

J1. BeIOpoc u3 KJIETKH JIBYX HOHOB HaTPHS

5. 3a monHBIA UK paboThI AeKTporeHHoro HoHHoro Hacoca K-Na- AT®a3bl nporcxonut
A. T'uaponus nstu monekya ATO

b. I'maponu3 yetsipex Mosiekyn AT

B. I'maponus tpex monekyn ATD

I'. I'mpponus nByx monekyn ATD

. I'maponu3 onHo Mosekyibl AT®

6. B cocTossHUM 1TOKOSI TPOHUIIAEMOCTh MEMOpaHbI aKCOHA KaJibMapa JUIsl HOHOB HATpHUs
A. 3HauuTeIHHO OOJIBIIE TPOHUIIAEMOCTH JIJIS1 HOHOB KaJHs

b. PaBHa mpOHMIIaEMOCTH I HOHOB KaJlus

B. 3HaunTEnpHO MEHBIIE MPOHUIIAEMOCTH J1JIs1 HOHOB KaJIHs

I'. 3HaunTenpHO OOJIBIIIE TPOHUIIAEMOCTH JIJISl XJIOpa

J1. PaBHa MpOHMIIAEMOCTH JI1 HOHOB XJIOpa

Tema 28. HoBble MICTOUHUKH SHEPTUU

TunoBble 32124y 111 TeCTUPOBAHUS
1. K xakoMy THUILy BOJIH OTHOCSITCS ceiicMuueckue P-BosiHbI?

1 MOBEpPXHOCTHBIE;

2 NpOAOJIbHBIE;

3 momnepeyHsIe;

4 crosiume.
2. Kak Ha3pIBaeTCs rpaHulia pa3zesa 3eMHOM KOpbl U BEpXHEH MaHTUU?

1 Paznen MoxopoBuunua;

2 Pazpen I'yrenbepra;

3 Ilepexonnas 000IUKa;

4 ruapocdepa.

3. Yto siBAsieTCS MPUUMHON TPOUCXOKICHUSI MATHUTHOTO MOJIs 3eMiIn?.
1 KOHBEKTHBHOE JIBUKCHHE BEIIECTBA MAHTHUU;
2 KOHBEKTHBHOE JIBHKEHHE BEIIECTBA BO BHELIHEM SIJIPE;
3 npetih KOHTUHEHTOB;
4 npunuBHOE nercTBre JIyHBI.

4. Hanbonee pacripoCTpaHEHHBIM 3JIEMEHTOM B 3¢MHOM KOpE SIBISETCA.
1 JKeneso;



2 AIOMHHUI;
3 KpemHuwii;
4 Kucnopon.

5. Kaxoii U3 nepeyrcieHHbIX MHHEPAJIOB Hanboee TBepablii?
1 Tomas;
2 THIIC;
3 KBapi;
4 xopyHI.

6. CKOJIBKO CJI0€B BKIIIOYAET B ce0s OKeaHndecKast kopa?
11;
2 2;
33;
4 4.

7. Kak Ha3bIBaeTCs Jie], BOSHUKIINN B PE3YJIBTATE 3aMEP3aHMsI BO/IbI, BHEPSIIOIIEHCS 11Ol HAIIOPOM B

TOJILY MEP3JbIX JUCIEPCHBIX MOPOJ?
1 morpeOeHHBI e
2 TOBTOPHO-XUJIbHBIN JIE];
3 MHBEKIMOHHBIHN JIE];
4 KOHCTUTYIIMOHHBIN JIEI.

8. KakoBa 00111ast mpoTssKEHHOCTh CPEAMHHO-OKEaHCKUX XpeOTOB?
1 60000 xMm;
2 40000 xmM;
3 4000 xm;
4 135000 kM.
9. CKOIbKO pa3nu4arT (GOpM U3BEPKEHHUIA TTO CIIOCO0Y U CKOPOCTH OTIECIICHUS Ta30B?
11;
2 2;
33
4 6.

10. Ecniu nnuHa cki1aJku HAMHOTO IIPEBBILIBET €€ NIMPUHY, TO TaKas CKJIaJKa Ha3bIBaeTCsl.

1 nuHeHHAaST;

2 OpaxumopHas;
3 KyHoJIOBHUIHAS;
4 mynbna.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-3)
Bomnpocs! nis sx3amena
1. XKuBas u He)xMBas mpupoaa
2. ®uzuka u 6MONOrHUs
3. buonornueckas HHAUBUAYAIbHOCTh
4. CBOHICTBA OTKPBITHIX CUCTEM
5. Pa3nensl 1 MeTozbl OMoU3UKH
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6. Xumus u OUoIoTUs

7. AMMHOKHCIIOTBI

8. CocTaB u nepBUYHAs CTPYKTypa OEJIKOB

9. HykenHOBBIE KUCTOTBI

10. YrieBoanl U JIUIIUIBI

11. Xumudeckass KHHETUKA U KaTalln3

12. KuneTtuka npocThix pepMEHTATUBHBIX PEeaKLIni

13. XuMuueckue actieKThl IeHCTBUS (hepMEHTOB

14. Monekynsipaasi 6uonorusi 1 pu3nka

15. CTpykTypa HYKJIE€MHOBBIX KHCIIOT

16. Tormonorust JIHK

17. IIpobGnema reHeTHYECKOTO Koa

18. buocunres Genka. Tpancnoprasie PHK. Pacimdposka reneruueckoro kosia
19. MyTtanuu. Perynsuus reHOB

20. MemOpaHbl KJIETKH

21. CtpykTypa OMOJIOTHYECKUX MEMOpaH

22. lunamuka memOpaH. [TonBrmxHOCTE (POCHOIUTUAHBIX MOJIEKYT B MEMOpaHax
23. ®usndeckoe coCTOsTHUE U (ha30BbIe TIEPEXObI TUMTUI0B B MEMOpaHax
24. Tpa"cmopT BeUIeCTB Yepe3 OMOIOrndIecKue MeMOpaHbl

25. bruosnexkTpuuecKue moTeHIUAIbI

26. CTpoeHue U CBOWCTBA HEPBHOM KJIETKU

27. I'eHepaius v nepeaya HEPBHOTO UMITYJIbCa

28. Cunaric

29. MonenupoBanne 0M0PU3NIECKUX TTPOIIECCOB

30. MaremaTru4yecKkue MOJENN pOCTa YHUCIACHHOCTH MOIYISLHH.

31. I'paBuTanimonHoe nojue 3emiau. HopmanbHOE 1oJie M aHOMaIUU CUJIbI TSHKECTU. 3€MHAas Kopa Mmoj
KOHTUHEHTaMH 1 OK€aHaMHU.

32. Ynpyrue BoJHBI B 0€3rpaHUYHON OJJHOPOIHON M M30TPOITHOM cpene. [IoBepXHOCTHBIE BOJIHBI U
coOCTBeHHbIE KojeOaHus 3eMIIu.

33. Tomorpadsm ceiicmuueckux BosH. [lapameTp ceiicMudeckoro yda.

34. Ctpoenue 3eMiM 110 CECMUUECKUM JaHHBIM. Pacnipenesnenne ckopocTel MPpOAOJIbHBIX U ONIEPEUHBIX
BOJIH B HeZlpax 3eMIIN.

35. YpaBHenue Bunbsimcona-Anamca. Pactipenenenne mioTHOCTH, YCKOPEHUS CUIIBI TSYKECTU U TaBJIICHUS B
Heapax 3eMIld.

36. CTpoeHue 1 cocTaB MaHTHH U pa 3EMIIN.
37. CelicmuunocTb 3emid. [llkana MarHuTya v €e CBSA3b C SHEPrUeh 3eMIIETPSCCHU M.

38. MexaHu3mbl o4aros 3emiieTpsiceHuil. HampspkeHus: B 36MHOM KOpe 10 JaHHBIM O MEXaHU3MaX 04aroB
3EMJIETPSCEHU M.

39. OCHOBHBIE XapaKTEPUCTUKN N'€OMAarHUTHOI'O MOJISL.
40. MarneTusM ropasix mopoa. OOpalieHusi TeOMarHUTHOTO TOJIS U MTaJIeOMarHUTHAS ITKaJa.

41. T'eopusnueckue JaHHBIE U reoqHAMHKa. KOHBEKIMS B MAaHTHH KaK JIBIDKYIIUNA MEXaHU3M TEKTOHUKH
ILJINT.

42. Knaccudukanus TOpHBIX MTOPOJ.

43. Knaccudukanuss MUHEPAJIOB.

44. OcoOeHHOCTH COCTaBa KOHTUHEHTAJIBHON U OKEaHCKON 3€MHOM KOPHI.
45. Tunbl ByJIKAHUYECKUX U3BEPKEHUM.

46. Tunpl ByITKaHUYECKUX ITOCTPOEK.

47. CtpoeHue u coctaB aTMOc]epsl.

48. O01mas UPKYISIUs aTMOC(HEPBI.
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49. I'eonoruueckas A€SITEILHOCTb BETPA.
50. BepTukaibHoe pacnpenesieHue TEMIIEPATYPhl B OKEAHE.
51. Cs3b 0011€# HUPKYIAUHE BOX MHUPOBOTO OKeaHa ¢ 00IIeH HUPKyIsIeid aTMochepsl.
52. I'eonornyeckre nNpouecchl B MEP3JIbIX TPYHTAX.
53. [laneomaruuTHas MIKama.
54. PagnomMeTpuuecKuii METOJT OTpe/IeIeHUsT aOCOTIOTHOTO BO3pacTa.
55. MexyHapoaHasi TeOXPOHOJIOTMYECKAs IIKaJIa.
56. BuanMele U [eiiCTBUTENbHbBIC IBYKECHUS CBETUI.
57. Co3Be3nus. Ha3Banust 3Be3/1 U CO3BE3/AMIM.
58. OCHOBBI U3MEPEHUSI BPEMEHU. 3BE3HOE, ICTUHHOE U CPETHEE COTHEUHOE BpEMSI.
59. Kanennaps. Mctopus xanenaapsi. ACTpOHOMHUS U PETUTHO3HBIE NTPA3THUKH.

60. HeGecnas cepa u ee anemenTsl. Cuctemsl HeOeCcHBIX KoopauHaT. ['eorpaduueckne KOOpAHMHATHI —
JOJITOTa U MIHAPOTA.

61. ['e0- ¥ reTMOLIEHTPUYECKUE CUCTEMBI MHPA.

62. 3axonb! Kemiepa 1 3ak0H BCEMUPHOTO TATOTEHHUS.

63. ['unore3bl 0 MPOUCXOKICHUHN COTHEYHON CUCTEMBI.

64. O630p mnaner ConHeyHo# cuctemsl. MiMeHa manet. [1maHeTsl 3eMHOM IpyTIb.

65. duznueckas npupoaa MmIaHeT TUraiToB. Kosblia riaHerT.

66. [ToBepXHOCTH TUTaHET U UX CIYTHUKOB. ATMOc(epbl. Knumar. Maraurocdepsi.

67. JIBmxeHue 3eMiu 1 CMEHa BpeMeH roja. TernmoBble nosca.

68. [TpunuBsel 1 0TUBLI. COJIHEYHBIEC U TYHHBIC 3aTMEHUSI. YCIOBUS HACTYIUICHUS 3aTMECHHUS.
69. 3eMiIs KaKk KOCMHYECKO€ TEJI0 U MECTO OOMTaHUs YeTIOBEYECTRA.

70. Mauble Tesa COTHEYHOM CUCTEMBI U BOIIPOC 00 MX MPOUCXOKICHUH.

71. Ilpupona KOMET U METEOPHBIX TeJl. MeTeopHbIe TOTOKU U UX PaJHaHTHI.

72. O6mwme ceaenus o Conune. Crektp. Temneparypa. I[Iarna. @akensl. XpoMochepHbIe BCIBIIIKH.
[TpoTyOepaHIbl.

73. ConHeuHO-3€MHBIE CBSI3H U BIUSHHUE X HA YCIIOBUS KU3HU Ha 3eMJie.

74. IIpoGiemMbl TOMCKA BHE3EMHBIX ITMBUITH3AITNN.

75. 3amauu 1 OCHOBHBIE Pa3/eIibl ACTPOPHUIUKH.

76. MeToasl acTpopu3MUECKUX HCClieqoBaHUN. ACTpodhoTOMETpHSI.

77. MeTtoasl acTpopHU3MUECKUX UCCIEA0BAaHUI. MeTo] ClIeKTpajIbHOro aHaiau3a. MeTobl orpeeeHus
temneparypsl. Pagnomeronsl. OnpeneneHrne XMMUYECKOTO COCTaBa M IMIIOTHOCTH HEOECHBIX TEll.

78. AcTpodu3nuecKkrue HHCTPYMEHTBI U METO/IbI HAOIIOICHUA.
79. CrieKTp 27EKTPOMAarHUTHOTO U3TyUEHHUS, UCCIEAYEMbIN B acTpo(Hu3nKe.
80. MeTozpl perucTpanny H3Iy4eHus ¢ TOBEPXHOCTH 3eMJIM U BHEATMOC(EpHBIE.

81. AGcomotHo yepHoe Teno. Popmyna [Tnanka. [Tpubnmxenus Buna u Panes-/[)xuHca. 3akoH cMereHus
Buna. 3akon Credana-bonpiimana.

82. Crpoenue 3Be31. OnpeneieHne OCHOBHBIX XapaKTEPUCTUK 3BE3/l: TEMIIEPATyPhl, paInyCOB,
CBETUMOCTEM.

83. CriextpanbHas kinaccudukamnus 38e31. CBs3b MEXTy HAOIIOIaEMbIMU XapaKTEPUCTUKAMHU 3BE3I:
Jyarpamma CreKTp — CBETUMOCTb.

84. Kimaccel 3Be371. JBoitHbIe 3Be3bl. [lepeMennsbie 3Be31b1. HoBbIE M cBepXHOBBIE 3Be3/bl1. [Iynbcapsl,
HEUTPOHHBIE 3BE3/IbI.

85. Uepnbie npipsl. Pagunyc Bapmmibaa. BemectBo u antuseniectBo. CKpbITasi Macca.

86. Kitaccuukanus ralakTuK: HeTpaBUIbHbBIE, JUTUIITHIECKUE, CIUPaIbHBIE. MecTHasi CUCTeMa TaJIaKTHK.
87. PacnipenesieHne TaIaKTUK B MPOCTPAHCTBE, TPYIIIbI U CKOIIJICHUS TAJIAKTUK. MeTarajgakTuka.

88. [Isnxenne ConHeuHol cuctemsl. Bpamenue "anaktuku. fnpa rajgakTuK U UX aKTUBHOCTb.

89. PagmoranakTuku ¥ KBa3apbl. MuieuHsblil myTh. Mex3Be3aHas cpena. Juddy3Hblie, MbIJIeBbIE U Ta30BbIC
TYMaHHOCTH.

90. KpacHoe cmereHue B CrieKTpax rajlakThK. 3akoH Xa00sa. MeTonbl onpeieieHus pacCTOSTHUH.
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91. Monenu Beenennoii. Mozaens "bonsioro B3psisa". [IpogomkurensHOCTh 3BoMOLNN BeeneHHOM.
92. DBomtouus 3Be3/1. COBpEMEHHbBIE U IPEBHUE MTPEACTABICHUS O CTPOCHUH U ABOIIONMU BeeneHHou.

93. DkcnepUMeHTaIbHbIE JOKA3aTeIbCTBA KOHIENIMH «bOJIBIIOro B3phIBa» U «pacIlIupsItoecs
Bcenennoin».

94. «bonb0ii B3pbIB» U albTepHATUBHBIE TeOpHH 00pazoBaHus Beenennoit. [Ipobnema cymiecTBoBaHUS
npyrux BceneHHbIX.

95. IIpocTpaHCTBO-BpeMs B COBPEMEHHBIX IIPEICTABICHUAX. Pa3MEpHOCTh IPOCTPaHCTBA-BPEMEHH.

96. Hepenrernsbie mpo0ieMbl acTpOPU3HKHU: TTPOJOIIKUTEITHHOCTh TEPMOSIZICPHBIX PEAaKIIUi B 3BE3/aX,
YepHbIE JbIPbI, HEUTPOHHBIE 3BE3/1bI, IPOUCXOKICHUE MaTEPUU, 00pa30BaHNE TaJIaKTHK.

97. TeMHast HEpTHs U TEMHASI MaTEPUSL.
98. IIpobnema AeTeKTUPOBaHUS TEMHON MaTepHUH.
99. MeTtoabl U3y4eHUsI MUKPOMUPA.

100. Tunsl, OCHOBHBIE IPUHIIMIIBI, U XapaKTEPUCTUKN COBPEMEHHBIX U IUIAHUPYEMBIX YCKOPUTENEH,
KOJIJIAaUJepbl, KOCMUYECKHUE YACTULIBI.

101. BeicokoTemnepaTypHasi U KOMHaTHOTEMIIEPATYpHasi CBEPXPOBOAUMOCTb. OCHOBHBIE JOCTUKEHMS,
npo0ieMaTHKa, IepCIEeKTUBEI.

102. [IpumeHeHne cBEpXIPOBOAUMOCTH.

103. DHepruun 1 KOHCTAHTHI B3aUMOJEHCTBUH.

104. Teopwust anekTpocaadboro B3auMoIeHCTBUS.

105. Benukoe oobennuenue. KoHmenms cynepcuMMeTpyH.

106. [InaHKOBCKHE BETUYHUHBI H acTOP(HU3HKA.

107. IIpoGiieMbl COBpEMEHHOM SHEPTeTHKU. TpaguIinOHHBIE HCTOYHUKHU YHEPTHUH.
108. HoBble HCTOYHUKYN SHEPTUH.

109. Ynpasisiemblil TEPMOSIACPHBIN CUHTE3.

110. [TepcrieKTUBBI UCTIONB30BAHUS HOBBIX BUIOB TOIUIHBA.

Tunosble 3axanus s 3a4era (IIK-3)
TunoBsie 3amanust 7151 DK3aMeHa
. 3a/1aun Ha pacdyeT OMOXMMHUYECKHUX PEAKIHI U MPOIIECCOB.
. 3a1aum, HaMpaBJICHHBIE Ha OTNPECIICHUE TETIOBBIX MMOTOKOB B T€O(PU3NIECKUX CHCTEMAX.
. 3a/1aun Ha pacyeT CEeHCMUYECKUX BOJIH U ONPEAEICHUE MarHUTY bl 3eMJIETPSICEHUM
. 3a1a4u Ha pacyeT aCTPOHOMHYECKUX KOOPAMHAT 0OBEKTOB, CBETUMOCTH U PACCTOSIHUN JI0 3BE3]T
. 3a1a4u Ha pacyeT OCHOBHBIX KOCMOJIOTUYECKUX XapaKTEPUCTHK.
. 3a1a4u Ha OTpECIICHHE YCKOPEHHsI CBOOOTHOTO TAJCHUS B 3aBUCUMOCTH OT IIUPOTHI MECTHOCTH.
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. 3a/1a4un Ha pacyeT NapaMeTpPOB YEPHBIX JbIP.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenriu
IOCTHKEHUS Pe3ybTara)

[IK-3 [IpuMmensier 3HaHWE 3aKOHOB W KOHIENIMI Teo-, OWo-, acTpo-,
XUMUAYECKOM (PM3MKH IS OpraHM3aluu HAay4YHO-TIEJaroruyeckon
JeSTeIbHOCTH B 001aCTH (pr3nyecKoro oopa3zoBaHus

«3a4TEHOY
(50 - 100 6ammoB)

I1K-3 He npumensier 3HaHME 3aKOHOB M KOHIICTIUH reo-, OWO-, acTpo-,
XUMHYCCKON (U3WKH IS OpPTaHM3AlMH HAy4YHO-TIETaroruuecKoi
NEeATETLHOCTH B 0071aCTH (PU3HUECKOTO 00pa30BaHM

«HE 3a4TCHO»
(0 - 49 6annos)

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPTaHU3aIMH CAMOCTOATEIBHOM paboThl 00yYaromuxcs:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Bonbkenmreiin M.B. buodwusuka : yaed.mocodwme. - U3n. 3-e, crepeorur.. - CII6., M., Kpacunonap: Jlanp,
2008. - 595 c.

2. Tpyxun B. N., TlokazeeB K. B., Kynunsin B. E. O6mas u sxonoruueckas reopusuka : y4eOHUK. -
Mocksa: ®usmataut, 2005. - 571 c. - Tekcr : anexkrpoHHslit / OBC «YHuBepcuteTckass OuOIMoTexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=76638

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. PemuzoB A.H. Meaunuackas u 6uosornueckas gusuka : yueonuk. - Mocka: [DOTAP-Menua, 2013. -
648 c. - Tekcr : snexrponHsii // DbC «KoHcynpTaHT cTyneHTa By3a u meaBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970424841.html

6.3 VHpIe MCTOYHUKU:

1. EnnHoe okHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAMH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3. Koncymbrant cryneHTa. ['ymMaHuTapHble  HayKd:  OJIIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru
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4. Poccuiickas HanmoHanbHAst Oubanoreka - http://www.nlr.ru/
5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAHUS - Www.monographies.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpaduyeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com

3. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

4. DNEeKTpOHHBIN KaTrajaor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

5. Dnekrponnas o6uonuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapctBeHHast Onbnuoreka: opunmanbheiii caift. — URL: https://www.rsl.ru
7. Poccuiickas HarmoHanbHas onbarnoreka: odurmanpHbii caiit. — URL: http://nlr.ru

8. Ilpesunenrtckas 6ubnmoreka umenu b.H. Enpimaa. — URL: https://www.prlib.ru

9. Dnexrponnas 6uomuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



