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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 Tumel 3aga4 TpoQecCHOHATBHON NEeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUA NUCHUIIIIUHBI:

1.3 JucuurniauHa OpHEHTHPOBAaHA Ha MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B

ctepe:

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

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUPOBaHUs TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

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 ®opma
n/m JIMCITUILINH, o0yueHus
OTIPEICTISIONINX OuHast
MEKIUCLUMIUTMHAPHBIE | (ceMecTp)
CBSI3U 1 | 2 | 3




1 ([Konnenmmu +
COBPEMEHHOTO
€CTECTBO3HAHUS

2 |Hayuyno-uccnenoBaren +
bCKas paborta

3|CoBpeMeHHas +
(husznueckas KapTHHa
MUpa

4|CoBpeMecHHBIC +
poOIeMbl (HU3UKH

5 |dusnka HOBBLIX +
MaTepuaioB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuunnuHa «MynbTHANCUUIUIMHAPHBIE (MPUKIAAHbIE) acleKThl (U3MKKW» OTHOCHUTCA K YacTH,
dbopMupyeMoil ydacTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHMH, ydyeOHoro twiana OIl mo HampaBieHUIo
noarotosku 03.04.02 - dusmka.

JuctumimHa « MyabTUANCIUIITHHAPHBIE (TPUKIIAAHbIC) aCTIeKThl (PU3UKI» HU3ydaeTcs B 3 ceMecTpe.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 24
Jlexnuu (Jlekiun) 6
[Tpaktuueckue (IIpakr. pab.) 18
CamocrositenbHas pabota (CP) 48
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemectp
1 buodusuka xak ColOecenoBanue
MEXIUCUUTUTHHAPH
asd Hayka. 3ajaun m | 0511
MeTOoJIbl OMoU3UKH
2 XuMuyeckue ColecenoBanue
OCHOBBI 05105 1
OMMOpU3UKHU
3 ®wusuka pepmentoB | 0,5 | 0,5 | 1 CobecenoBanue
dusuka ColOecenoBanue
HYKJIEMHOBBIX 05105 1
KHCITOT




dusuka buocunTesa
Oelka

0,5

0,5

CobecenoBanue

dusnka MmeMOpaH

0,5

CobecenoBanue

®u3uKa HEPBHOTO
UMITyJIbCa

0,5

Co0OecenoBanue

buodusuka
CIIOYKHBIX CUCTEM

0,5

TecTtupoBaHue

[Ipenmer, 3agaun u
METO/IbI Te0(hU3UKH

0,5

0,5

ColOecenoBanue

10

Crpoenue u purypa
3emiu

0,5

0,5

ColOecenoBanue

11

BemiecTBeHHbIH
COCTaB 3€MHOU
KOPBI

0,5

0,5

ColOecenoBanue

12

CocraB u cTpoeHue
36MHOU KOPBI,
MaHTHU U A1pa
3emun

0,5

0,5

CobecenoBanue

13

OHIOTEHHBIE
rE€OJIOTUUECKUE
MIPOIIECChI

0,5

CobecenoBanue

14

OK30re¢HHbBIE
re€OJIOTHUECKUE
TIPOIIECCHI

Co0OecenoBanue

15

Ucropuueckas
reoJIorus

CobecenoBanue

16

T'eomoruueckoe
Oymymiee 3emin

CobecenoBanue

17

NuxenepHas
reosorus

TectupoBanue

18

[Ipeamer
aCTPOHOMUU. DTaIlbl
pPa3BUTHUS HAYKH

0,5

0,5

CobecenoBanue

19

OcHOBBI
chepuyeckoit u
MPaKTUYECKOM
aCTPOHOMUU

0,5

0,5

ColecenoBanue

20

Crpoenue
ComnuaeyHoit
CHCTEMBI.
dusnueckas
pupozaa Tei
ComnaeyHoit
CHCTEMBI

0,5

0,5

Co0OecenoBanue

21

dusnueckue
OCHOBBI
acTpopu3uKu

0,5

0,5

ColecenoBanue

22

Hepemennsie
3aa4uu
acTpou3uku

0,5

CobecenoBanue

23

Bueranaktuueckas
ACTPOHOMUS

0,5

TecTtupoBanue




24 [Tpob6nema TeMHOIM CobecenoBanue
MaTepun u

P 0505 1
npobiema ee
ACTCKTUPOBAHUS

25 Hcnons3oBanue CobecenoBanue
YCKOpUTENEH U
JICTEKTOPOB B
APYTUX 00NACTIX

26 Bricokoremneparyp CobecenoBanue
Hada u
KOMHaTHO-TeMIIepar
ypHas
CBEPXIPOBOIUMOCT
b

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

28 HoBbie nctouHnKn 05| 3 TecTtupoBanue
SHEPTHUH ’

Tema 1. buodusuka Kak Me:KIMCHUIIHHAPHASA HayKa. 3anayu u metoabl Ounodusuku (I1K-3)

Jlexknus.
Hctopus cranoBinenus ouodusuxu. Mecro 6modusuku B ectectBo3HaHUM. [IpeaMer ecrecTBO3HAHMS,
oIpeesieHe OCHOBHOTO NPUHIIHUIA €CTeCTBO3HAHM. COOTHOIICHNE €CTECTBEHHBIX, T'YMAHUTAPHBIX U
TexHu4ecknx HayK. OcHOBHBIE ornpenenenus. CootHouenne Gu3uku u 6nonoruu. Kupasi 1 HexXuBas
npupona. buonornyeckas UHAMBULyadbHOCTh. CBOWCTBA OTKPBITHIX cUcTeM. VI3MeHeHHe SHTPOITUU
OTKPBITBIX cUCTeM. 3akoH Appenunyca. Pazaenst n metoas! Onodusuku. MonekymsipHas Ouodusuka,
Oouodu3uKa KJIeTKH, OMo(hr3MKa CIOKHBIX cucTeM. TeopeTnueckuii anmapar MOJIEKYyIIpHON ONOPHU3UKH U
METO/IbI UCCIIEIOBAaHUM.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeiaracTcs N3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENILHOE pelIeHHE 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.

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

Tema 2. Xumuueckue ocHoBbI Oumopusukn (I1K-3)

Jlekuus.
Xumust v Ouonorusi. ['ereporeHHass XxuMu4deckas cucTeMa. EMMHCTBO XUMUYECKOTO CTPOSHUS KUBOK
PUPOABLI. AMUHOKHCIIOTHI, KaK TIEpBBINA BUI OnonoaumMepoB. CTpyKTypa ajib(a- aMHHOKHUCIIOT.
Kanonnueckue aMuHOKHUCTOTHBIE OCTaTKU. COCTaB M MIEPBUYHAS CTPYKTypa Oeska. MeTombl onpeaeieHus
XUMHUYECKOTO cocTaBa Oenka. HykmenHnoBbie kuciaoTel. O0mas cxema nenu puOoHYKICMHOBOM KUCIOTHI U
N€30KCUPUOOHYKJIEMHOBOW KUCIIOTHL. [IupumMuaunel u mypuHsl. CTpoeHue u GyHKIUHA
JI€30KCUPUOOHYKJIICMHOBOW U PHOOHYKJICHHOBOM KUCIIOT. YTJICBOJIBI M JIUTIH/IBI, KAK Ba)KHEUIITHE
MoJMcCaxapuabl.

IIpakTnyeckoe 3ansATHE.



Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus npeuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOTO MaTepuaia, OCHOBHON U JAONOJIHUTEIBHON
JUTEPATypPHl, a TAKXKE CAMOCTOATENBHOE pelIeHHEe 3a1a4 (M3 PEKOMEH/1yeMbIX 3aJa9YHUKOB) Ha MPOHACHHYIO
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 3. ®usuka pepmenton (I1K-3)
Jlexknus.
®epmeHTaTuBHAs QYHKIUS OEIKOB. 3aBUCUMOCTD CKOPOCTH XUMHUYECKON pEeaKLu OT TeMIepaTyphl.
T'omorenHsIit 1 rereporeHHbii Karanus. [lorsaTus copOun, agcopoumu, necopoumu. Kunernka mpocTeix
(dbepMeHTaTUBHBIX peakiuii. YpaBHeHHe Muxasnuca-MeHTeHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT
KOHIIEHTpAIMK cyOcTpara. XMMHUYECKHE aCIIeKThI IeHCTBUA (hepMeHTOB. XUMUYECKHe (DaKTOPhI
OTBETCTBEHHBIE 32 JICUCTBHE (DEPMEHTOB.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus 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 CAMOCTOSITEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPATyPBI.

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

Tema 4. Pusuka HykjiaeuHoBbIX kKucJaoT (ITK-3)
Jlekumus.
MonekynsapHas Ounonorus 1 ¢pusnka. Penymnmkanus, kak Baxueimas ¢pynknus [JHK. Ctpykrypa JJHK.
[TpaBuna Yarpadda s JJHK u PHK. Paznuunsie neycnimpansabsie dopmbl JIHK. Tononorus JIHK.
Konpuesas 3amkHyTas popma, cynepcrnupannzaius.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeiaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENILHOE pelIeHHE 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

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

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



ITpo6nema renernyeckoro kona. [Tpuniun pacumdposku TekcroB JJHK. buocunres 6enka. TpancnoptHsie
PHK. Ilpouecc Tpanckpunuuu, Tpanciasiuud. O0paTHas TpaHCKpUNLUs. PacumdpoBka reHeTH4eCKOro
kona. [lepuunas u BropuuHas crpykrypa tpancnoptHol PHK. Myrauuu. PaznoBugHoctu Mmytanuii. Tumsl
TOYEUHBIX MyTauui. Perynsanuu renos. [lonsTie sykapuot u npokapuor. OCHOBHON NPUHLIMII CIUIACHHTA
nepsuuHoro PHK-tpanckpunta. [IoHATHS 3K30HOB U SHTPOHOB, KaK COCTABHBIX AJIEMEHTOB
unpopmanmonnoit PHK. IlpuHnunuansHoe pa3nuyme mporecca cuHTe3a 0efika B MpoKapruoTax u
JyKapHoTax.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NMpearacTcs n3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKIIMOHHOIO MaTeprasa, OCHOBHON U TOIOIHUTEIBHOU
JUTEPATyphl, a TAKKE CAMOCTOATENIBHOE pellIeHHE 3aJa4 (M3 PEKOMEH1yEeMbIX 33JJa4YHUKOB) Ha MIPOHAECHHYIO
TEMY.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIbHOE U3yYeHHE OCHOBHOH U
JOTIOJTHUTEIBHOU JINTEPaTyPBhI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 6. ®usznka memopan (I1K-3)

Jlekumus.
MemO6pans! kiteTku. OU3nko-XxuMHUUYECKUI TIOX0/T K onucanuio nporecca cuate3 ATD. Ctpykrypa
ouonornueckux MmemopaH. buonoruueckas memOpaHa Kak 3JeKTpHUUecKkuil konaeHcarop. dusznueckue
METOIbl UCCIIEZIOBAHUS OMOIOrnuYeckux MeMOpan. OO1enpuHATast )KUAKOCTHO-MO3anYHasi MOJIETh
CTpoeHHs Ononorndeckoit MmemOpansl. Jlunamuka mem6pan. [TogBuxHOCTH HOCHOTUTUIHBIX MOJICKYIT B
MemOpane. Bunsr nuddysuit B MeMmOpane, nx GU3nvIecKue XapakTepuCTHKA. PU3NIECKOe COCTOSHUE U
(azoBbIe Mepexobl JIUMUI0B B MeMOpaHe. BUJbI )KUAKOKPUCTAIITUYECKUX CTPYKTYp. JIMHAMUYHOCTD
JUIHUIHBIX OMCIIONHBIX MeMOpaH. YCIIOBUS CyIIECTBOBAHUSA I'elib COCTOsIHME MeMOpaHbl. TpaHcmopT
BElIECTB uepe3 ononornueckue memOpansl. [lonarue xumuyeckoro norenuuaia. [laccuBHelil Tpancnopt
BelecTBa uepe3 MmemoOpany. YpaBuenne Hepucera-Ilnanka. Kitaccudukanust BUIOB MacCHBHOTO
TpaHcnopra. Ou3ndeckuii MpuHIUI ocMoca, Auddy3un, odbneryennon auddys3uu. TpaHCopT BemecTsa ¢
MOMONIBI0 HEMOABUKHBIX MOJIEKYJI-TIEPEHOCYMKOB. AKTUBHBIM TPAHCIIOPT BelIeCTBA. BToOprYHbIiA
aKTUBHBIM TPAHCIOPT HOHOB (CUMIIOPT, YHUIIOPT, aHTUNIOPT). brosnekrpuueckue noTeHIHaIbI.
MemOpanHbIii moteHIman. [lorennuan mokos, moreHnuan aerncteus. opmyna bopHa.

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. YrrybneHHoe u3yueHne MaTepraioB TEMBI.

Tema 7. ®u3uka HepBHoro umnyJanca (IIK-3)
Jlexknus.

Ctpoenue u cBOMCTBa HEPBHOM KIeTKH. CTpyKTypa HEpBHOH cucteMbl. CTpOeHHE MUEIMHOBON 00OIOUKH.
I'enepanus u nepenadya HepBHOro uMIynbcea. [IpogonbHbI TOK Yepe3 cedeHue akcoHa. Cunarc. CpaBHEHHE
XMMHYECKOTO U JIeKTpUUecKoro cuHarncos. Kinaccugukanms xumudeckux cuHarncos. [lonstue u
Pa3sHOBUIHOCTH HEHpOoTpaHCMHUTTEpa. Bo30yxnaromnye u MHrHOupyomme HeHpoMeIuaTophl.

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
JUTEPATypPHl, a TAKXKE CAMOCTOATENBHOE pelIeHHEe 3a1a4 (M3 PEKOMEH/1yeMbIX 3aJa9YHUKOB) Ha MPOHACHHYIO
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 8. buodusuka caoxubix cucrem (IIK-3)

Jlexknus.
buodusuka cnoxHbix cucreM. OCHOBHBIE 3Talbl MOIETHPOBaHMs. Du3nyeckue, OHOIOTHUECKIE U
MaTeMaTH4ecKue Mojiesid. Maremarnueckue MOJIeTu pOCTa YUCICHHOCTH MOMYJISIIMKU. YCIOBHBIE TPHU dTamna
Pa3BUTHUS TOMYJSIIIUOHHONW TUHAMUKHU. MO/IeNTb €CTECTBEHHOTO YUCIEHHOCTH MOMYIISIIUI (MOZIEIb
Manbryca). Monens H3MEHEHHS YUCIICHHOCTH TOMYJISIIIAK ¢ YY€TOM KOHKYPEHIIMHA MEXIY 0COOSIMH
(monens depxronbeTa). Monens «XUIHUK-KepTBay (Moxaenb Boibrepa).

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus 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 CAMOCTOSITEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YryOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 9. Ilpenmer, 3anauu u metoabl reopusuxu (I1K-3)

Jlekumus.
I'eoduzuka xak Hayka. MecTo reou3nku cpeau Apyrux Hayk. Ou3ndeckue moyist 3eMiIu U mapaMeTpsl,
KOTOPBIMH OHU OTIPEIENOTCsa. MeToasl reopu3nueckux uccienoBanuii. OCHOBBI rpaBUMeTprn. OCHOBBI
MarHuTOMETpUU. ECTECTBEHHBIE AIEKTPUUECKUE U IIEKTPOMArHUTHBIE MTOJISA, UX IPOUCX0KICHHE.
HckyccTBeHHBIE STIEKTPUUECKHIE U AIEKTPOMArHUTHBIE MOJISL. DIEKTPOMETPUYECKUE HAOMIONCHNUS.
CelicMHYeCcKHe BOJIHBI TUITBI CEICMUYECKHUX BOJH. JleTeKTupoBaHUE ceiicMUYeCKUX BOJIH. Panuomerpus.
N3mepenue Termnopu3nueckux napameTpos.

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus MpeIaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BELIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.

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

Tema 10. Ctpoenue u ¢purypa 3emin (I1K-3)
Jlekumus.
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Mecto 3emnu B ConHeuHoH m1aHeTHOU cucteme. Mozaenu npoucxoxaenus 3emau. Gurypa 3emiu,
HopManbHast purypa 3emin. Ourypa paBHOBECHS BPALIAIOIIEHCS )KUIKOCTH, THAPOCTATHUECKOE
paBHOBECHUE 3eMJIM U OTKJIIOHEHHE 3EMJIM OT TMAPOCTAaTUYECKOTO paBHOBeCHs. | paBUTallMOHHOE TT0JIE
3emin. Buyrpennue u BHentHue o0omaouku 3emiu. [InoTHOCTHBIE MOienu 3eMiH, OOIHN TPUHITHUIT UX
NOCTPOEHUs, ypaBHeHHe Anamca-Bunbsimcona. CoOcTBeHHbIE KoJeOaHus 3eMIIi, COBPEMEHHBIE MOJIEIH
3emin. TepMonuHaMU4YecKue yCIoBHs B 000m049Kax 3eMiid. MICTOYHMKH TEIUIOBOM HEPTUH 3eMITH.
IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIb30BAHUEM JIEKIIMOHHOTO MaTepuasa, OCHOBHON U IOIIOJIHUTEIbHOU
JUTEPATYPBl, a TAK)KE CAMOCTOSTENIBHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.

2. [TonrotroBka K omnpocy.
3. YrrybneHHoe u3yueHnue MaTepraioB TEMBI.

Tema 11. BemecTBeHHblii cocTaB 3eMmHoi kopbl (ITK-3)

Jlexknus.
XUMHUUECKH cOCTaB 3eMHOU KOopbl. MuHepaisbl, ux cBoiictBa. Knaccuduxanus munepanos. [opHbie
nopoabl. CTpyKTypa, TeKCTypa U Kiaccu(ukanus TopHbIX mopoj. Marmarudeckue nopozasl. OcagouHbie
ropHsie nopozabl. Metamoprudyeckie roHHbIE TTOPOIBI.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOIO MaTepuaia, OCHOBHON U JAONOJIHUTEIBHON
JUTEPATYpPBl, a TAK)KE CAMOCTOSTENILHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopa®oTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.

2. [TonrotroBka K onpocy.
3. YrryOneHHoe u3yueHne MaTepraioB TEMBI.

Tema 12. CocTaB u cTpoeHHe 3¢eMHOI KOpbI, MaHTHH M siapa 3emun (ITK-3)

Jlexknus.
Pa3nuynble TUNBI 3eMHOM KOpbl. KOHTMHEHTAIBHBIN TN 3¢MHOW KOpbl. OKEaHCKHUI TUI 36MHOM KOPBI.
Ilepexonnble THUIIBI 3¢MHOU KOpbl. COCTaB U COCTOSTHUE BEILIECTBA MAaHTUM U s1pa 3emiin. KOHBEKTHBHbIE
IIPOLIECCH] B MAHTHUU U s1IpE 3EMIIH.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npolIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOIO MaTepuaia, OCHOBHON U JAOIOJIHUTEIBHON
JUTEPATYpPBl, a TAK)KE CAMOCTOSTENIBHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/la4HUKOB) Ha IPOMACHHYIO
TEMY.

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

2. ITonroroBka kK omnpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.

Tema 13. Jugorennblie reosiornyeckue npoueccsl (IK-3)
Jlexknus.
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Tunsl Marmatusma. Bynkanusm. TUibl ByJIKaHU4ECKUX TOCTPOEK. THIIBI ByJIKAHUYECKUX U3BEPIKCHUM.
[TocTBynkanudeckue spiaeHus. l'eorpadus COBpeMEHHBIX ByJIKaHOB. MeTaMoppHueCcKue MpOoLEeCcCHl.
CoBpeMeHHbIE TEKTOHUYECKHE ABMKEHHSL. OCHOBBI TEKTOHUKH JTUTOC(HEPHBIX TUIUT. TeKTOHUYECKUE
nedopmanun 1 Hapymenus. Ckiaagyarsie HapyeHus. Pa3pbiBHble HapylieHus. TeKTOHHUECKHEe MPOLECChI
B 30HaX CyOAYKIIMH U CPEAMHHO-OKEAHCKUX XPeOTOB. 3eMIIETPSACEHHS U UX XapakTepucTuku. [petic
KOHTHUHEHTOB.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOILLUX BOIIPOCOB C UCIIOJIB30BAHUEM JIEKLIIMOHHOI'O MaTepuaia, OCHOBHON U JAOIOJIHUTEIBHON
JUTEPATYPBl, a TAK)KE CAMOCTOSTENIBHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPONACHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYE€HUE OCHOBHOM U
JOTIOJTHUTENBHOU JINTEPATYPBHI.
2. [TonrotroBka K omnpocy.
3. Yry6neHHoe u3y4eHne MaTeprualioB TEMBI.

Tema 14. Ix3orennnle reoiorundeckue npoueccol (IK-3)

Jlexknus.
I'eonoruueckoe BiusHue armocdepsl. [eonoruueckast IesTeNbHOCTh BeTpa. [eonoruueckast 1esTeNbHOCTh
pek. ['eonornueckuit Bkiaa non3eMubix Boa. Kapcrosbie nponeccbl. OCHOBBI MISILUONIOTHU. [ eonorniyeckue
MIPOLIECCHI B MEP3JIBIX TPYyHTaX. BlIMsiHIE CE30HHBIX KIIMMATUYECKUX U3MEHEHUN HA T€0JIOTHYECKHE
npoueccsl. [‘eonornyeckas 1eaTeIbHOCTh OKEAaHOB U MOPEM.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus NpeiaracTcs n3y4eHue
COOTBETCTBYIOIIMX BOIPOCOB C UCIIOJIB30BAHMUEM JIEKIIMOHHOTO MaTepralia, OCHOBHOW U TOMOIHUTEIbHOU
JUTEPATyPhl, @ TAKIKE CAMOCTOSITEIILHOE PEIICHHE 3a/1a4 (M3 PEKOMEHTyeMbIX 33JIaYHIKOB) Ha MTPOUICHHYIO
TEMY.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX HA CAMOCTOSTEIIbHOE U3yUEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTIUTEPaTyphl.

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

Tema 15. UcTtopuueckas reosorus (I1K-3)

Jlekumus.
OtHocuTenpHas U abcomtoTHas reoxponosiorus. Crparurpadus. [laneomarnuTHas mkana.
[Taneoreorpaduueckuii Meton. PagnomeTprueckuii METO ompe/ieieHIsT aOCOTIOTHOTO BO3pacTa.
[lepuoauzarus uctopun 3eMiu U MEKIYHApOAHAsI TeOXpOHOIOruueckas mkaia. Mcropust dopmupoBanus
3€MHOM KOPBI.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHON U JOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKKE CAMOCTOSITEIIbHOE PEIICHHE 3a/1a4 (M3 PEKOMEHTyeMbIX 33/Ia4YHHKOB) Ha MTPOMUICHHYIO
TEMY.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. ITpopaboTKa KOHCTIEKTOB JICKITUI ¥ BOTIPOCOB, BEIHECEHHBIX HA CAMOCTOATEIILHOE N3YYCHHE OCHOBHOU U
JOTIOJTHUTEIFHOM JIUTEPATYPHI.
2. [TonrotroBka K omnpocy.
3. YrrybneHHoe u3yueHne MaTepraioB TEMBI.
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Tema 16. I'eosiornueckoe oynymee 3emin (ITK-3)

Jlexknus.
CoBpemenHblIit 0011k 3emin. BriusiHue mo0anbHbIX Fe0JIOTHYECKUX MPOLIECCOB HAa PA3BUTHE JKU3HU.
Jpeiid KOHTHHEHTOB — MPOTHO3 Ha Oyxymiee. Mozenu OyayIiero pa3BUTHs KJIMMara: NOTEIICHHE WIIN
noxonofanue? Bo3moxkHbie Ti100anbHbIe KaTacTpodbl.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepuaity. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJHUTEIbHOU
JUTEPATYPBI, a TAK)KE CAMOCTOSTENIBHOE PELICHHE 3a/1a4 (M3 PEKOMEHIyEMbIX 3a/Ja4HUKOB) Ha IPOMACHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpopaboTKa KOHCIIEKTOB JIEKIIMI U BOIIPOCOB, BEBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.
2. [TonrotroBka kK omnpocy.
3. YrnyOneHHoe u3y4eHnue MaTeprualioB TEMBI.

Tema 17. Un:xenepuas reosiorus (IIK-3)

Jlexknus.
CocraB u ctpoenue rpyHToB. OCHOBHBIE (pU3HUECKUE, PUHUKO-XUMHUYECKUE U (PU3UKO-MEXaHHMUECKUE
cBoicTBa rpyHTOB. O0mmIas kiaccudukanus rpyHToB. Kitaccudukanus reoJoruueckux nporeccoB u
SBJICHUI B MH)KCHEPHO-TEOJIOrHYecKuX 1ensx. Hopelime u coBpeMeHHble TEKTOHUYECKUE TBU)KECHUS,
CECMUYHOCTh U UX MH)KEHEPHO-T€0JIOTHUECKOE 3HaUeHNe. BbIBeTprBaHKE TOPHBIX MTOPO. DPO3HOHHBIE U
abpasuonHble npouecchl. Kapet. OOBabl, OMOI3HU U OCBINH, ceIi. MeTobl MX U3YUEeHHUS U OL[CHKH.
OCHOBHBIE TIOJIOKEHHSI METOAUKH MH)KEHEPHO-T€OJIOTHUECKUX UCCIIE0OBAHUM U MX CTaTUIHHOCTh B CBSA3H C
MIPOEKTUPOBAHUEM, CTPOUTEIHCTBOM U SKCILTyaTalluel pa3nuyHbIX HHKEHEPHBIX COOpykeHUi. OCHOBHBIE
METO/IbI HH)KEHEPHO-T€0JIOTHYECKHX HccaeqoBaHuil. 3emiuerpsiceHus. Mi3Bep:keHHsI BYIKaHOB.
Atmocdepnbie ukiaoHbl. Llynamu. Onomsau. Cenu. HaBonnenust. CX0/Ibl J€THUKOB M CHEKHBIX JIABUH.
[Tpob6nema npeackazanus reopusnueckux KaracTpod.

IIpakTH4Yeckoe 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 AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JTUTEPaTyphl.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 18. [Ipeamer acTtpoHoMun. Itansl pa3sutusa Hayku (ITK-3)

Jlekuus.
Brenenue. [IpenmeT u oCHOBHBIE 3a71aun aCTPOHOMHMHM. Paznesnbl actpoHoMuu. CBsI3b aCTPOHOMUU €
JIpyruMU HayKamMH. BO3HUKHOBEHME M pa3BUTUE aCTPOHOMUM B JPEBHOCTHU. BaxkHelme stansl pa3BUTHS
actpoHomuu. Pazmepsl BeceneHHo#, B KOTOPOH MBI KUBEM.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7aHus MpeIaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENILHOE pelIeHHe 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IaUHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BELIHECEHHBIX HA CAMOCTOSITEIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.
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2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepraioB TEMBI.

Tema 19. OcHoBbI chepudeckoii M npakTudeckoii acrponomun (IK-3)

Jlekuus.
3Be3nHoe Hebo, co3e3aus. Hazpanus 3Be3 u co3Bes3auii. OCHOBBI H3MEPEHUST BPEMEHHU. 3BE3THOE,
HWCTUHHOE U CpeHee CONHEUYHOEe BpeMsa. MecTHoe u nosicHoe Bpemsi. Kanenaaps. Mctopus kanenmaps.
ACTpOHOMHUS U peTUTrHo3HbIe Mpa3aHUKU. CHUCcTeMbl HEOECHBIX KOOPIUHAT.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3a7jaHus NMpeiaracTcs n3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIb30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOTIOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOU JINTEPaTyPBhI.

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

Tema 20. Ctpoenue CosiHeuHoii cucteMbl. Puznyeckasi npupoaa rea Connednoii cucremsl (ITK-3)

Jlekumus.
Cuctembl Mupa IItonemest u Konepauka. 3akonsl Keriepa u Hetorona. CTpoeHre COTHEUHOM CUCTEMBI.
Teopun npoucxoxieHus coiHeuHor cucteMsbl. [Inanersr Conneunoit cucremsl. Imena nnanet. [Lnanetst
3eMHOM rpymnnbl. Pu3nyeckas Npupoaa miaHeT ruraiToB. Kombiia mianet. [ToBepXHOCTH IAHET U UX
cnyTHUKOB. ATMocdephl. Kimumar. Marautocdepsl. [[Bmwkenne 3emin 1 cMeHa BpeMeH roja. TermoBsie
nosica. [IpunnBsel 1 0TMBEL. COJTHEYHBIE U JTyHHBIE 3aTMEHHUSI. YCIOBUS HACTYIICHUS 3aTMEHUS. 3€MJIs KaK
KOCMHYECKOE TEJI0O U MECTO OOMTAaHUA YelloBeuecTBa. Maiible Teja COJHEYHON CUCTEMBI M BOIIPOC 00 UX
npoucxoxaeHuu. [Ipupona koMeT U METEOPHBIX Tesl. MeTeopHbIE TOTOKU U UX paauaHThl. Ousndeckas
npupozaa Connua. Ero ctpoenne n sHepretuka. CoTHEUHO-3EMHBIE CBSI3U U BIMSHUE UX HA YCIOBUS )KU3HU
Ha 3emuie. [loncku BHE3EMHOM KU3HU.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeiaracTcs M3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCITOJIB30BAHUEM JIEKIIMOHHOTO MaTrepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelleHHe 3a/1a4 (M3 PeKOMEHIyEeMbIX 3a/IaYHUKOB) Ha IPOHACHHYIO
TEMY.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCTIEKTOB JIEKIIUI ¥ BOIIPOCOB, BELIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUYEeHUE OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhI.
2. IloarotroBka K ompocy.
3. YrnyOneHHoe u3yuyeHrne MaTepHaioB TEMBI.

Tema 21. ®usnueckne ocHoBbI acTpopusuku (I1K-3)

Jlekuus.
3agauu ¥ OCHOBHBIC Pa3/eiibl aCTPOPUZUKU. IINEKTPOMATHUTHBIN CIIEKTP, UCCIEAYEMbIH B aCTPOU3HKE.
MeTtopl acTpohU3NIECKUX UCCIeTOBaHUN. ACTpoPu3NUeCKUEe HHCTPYMEHTHI M METOBI HAOIIOICHUH.
MeTonb! perucTpanuy U3IydeHHsl ¢ TOBEPXHOCTHU 3eMJId U BHeaTMOoc(epHbie. AOCOIIOTHO YEPHOE TEO.
®opmyna [Tnanka. [Tpubmmkenns Buna u Panes-/xunca. 3akon cmernienus Buna. 3akon
Credana-bonbmana. Ctpoenue 38e31. OmnpenesieHne OCHOBHBIX XapaKTEPUCTHK 3BE3/: TEMIIEPATYPhI,
paaunycoB, cBeTuMocTeil. CriekTpanbHas Kiaccuduxanus 38e31. CBA3b MKy HaOII01aeMbIMU
XapaKTepUCTUKAMHU 3BE3/: TuarpaMmma CrekTp — cBeTuMocTh. CoOCTBeHHBIE ABMKEHUA 3Be31. Kiaccel
3Be3q. JIBoiiabie 3Be3bl. [lepemennsnie 3Be3bl. [ledenapl. HoBbie 1 cBepxHOBBIC 3Be31bl. [Iynbcapsl,
HeUTpoHHbIE 3Be3/1bl. UepHbie abipbl. Paguyc [lIBapumunsaa. BemectBo n antuBemectBo. CKpbiTas Macca.
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IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpearacTcs M3y4eHue
COOTBETCTBYIOILIMX BOIPOCOB C UCIIOJIB30BAHUEM JIEKIIMOHHOTO MaTepuaia, OCHOBHON U AOMOJIHUTEIbHON
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.

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

Tema 22. Hepemennbie 3agauu actpopusuxku (I1K-3)

Jlekumus.
Pacmmmpsromasics BceeHHast, BO3pacT BCEIEHHOM, OTKPBITHE YCKOPEHHSI paCIIUPEHUs], KOCMOJIOTHYeCcKas
aHTUrpaBuTanus. YepHsie qpIpbl. PazMepHOCTH MpocTpaHCcTBa-BpeMeHu. [locnennre 1oCcTHKeH!s B
actpodusuke. Hepermennsie 3agaum acTpoGu3ukw. .

IIpakTH4Yeckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus MpearacTcs n3y4eHue
COOTBETCTBYIOLIUX BOINPOCOB C UCIIOJI30BAHUEM JIEKIIHOHHOTO MaTepuasa, OCHOBHON U TONOJHUTEIbHOM
JUTEPaTyphl, @ TAKXKE CAMOCTOSTENIbHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEeMY.

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

Tema 23. BHeranakruueckas acrponomus (ITK-3)

Jlekuus.
Knaccudukanus rajakTuk: HENpaBUIbHBIC, UTUNITUYECKUE, CITUPATIbHBIE. MeCTHasl CUCTEMA TaJIaKTHK.
Pacnpenenenue ranakTuk B MPOCTPAHCTBE, TPYIIbI U CKOIJICHHS TaJIaKTUK. MeTaranakruka. J[Buxenue
Conneunoii cucremsl. Bpamenue [Manaktuku. Snpa ranakTuk U X aKTUBHOCTh. PaiuorajakTuKy U
KBa3apbl. MiieuHbli Ty Th. Mex3Be3nHas cpena. JuddysHsie, mbuieBbie U ra30Bbie TYMaHHOCTH.
Kocmomnorus. KpacHoe cmenienne B CiekTpax rajakTuk. 3akoH Xab0ma. MeTosbl onpeaeneHus
paccrosinnii. Mogenu Beenennoit. Moaens "bonbioro B3psiBa'. [IpogomKuTeIbHOCTh SBOTIOLIMHT
Bcenennoii. OBomtonus 38e311. COBpeMEHHbIE U IPEBHUE NTPEACTABICHHS O CTPOCHUU U SBOIOLINHI
Bcenennoii.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepuaity. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHOM U JOMOJIHUTEIbHON
JTUTEPaATypPhl, @ TAKIKE CAMOCTOSTEIILHOE PEIICHHE 3a/1a4 (M3 PeKOMEHTyeMbIX 3a/IaYHUKOB) Ha TIPOUICHHYIO
TEeMY.

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

Tema 24. IIpoéaema TeMHO# MaTepuu U nnpodiaema ee nerektupoBanus (IIK-3)
Jlexknus.
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[110THOCTH BCETICHHOM, KOTMYECTBO OAPHOHHON MaTepUH, CBUECTEIHCTBA CYIIECTBOBAHUS TEMHOM
MaTepuu, U €€ IIOUCK, IIJIOTHOCTh SHEPIUU BakyyMa. [ paBuTanimoHHble TuH3bl. VccaenoBanus pelMKTOBOTO
TEIUIOBOTO U3JIy4YEHHUs, PE3YNIBTAThl, OTKPBITUE aHU30TPONHHU. M3MepeHre KOCMOIOTHYEeCKUX BETUYHH
(KpUBHU3HA, MJIOTHOCTH OAPHOHHOM, TEMHON MaTepUU M SHEPTUU BaKyyma). J|eTeKTOphl rpaBUTAIIMOHHBIX
BOJIH, ICTOYHUKH 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 CAMOCTOSTENILHOE pelIeHHe 3a/1au (M3 PeKOMEHIyEeMbIX 3a/IauHUKOB) Ha IPOHACHHYIO
TEMY.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIHOE U3yYeHHE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyPHI.

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

Tema 25. Ucnosnib30BaHue ycKkopuTeJieil U 1eTeKTopoB B aApyrux oodacrsax (ITK-3)

Jlekumus.
Hcnonb3zoBaHue yCKOPUTENEH U IETEKTOPOB JUIs IPUKIAJAHbIX 3a7a4. FICTOUHUKY CUHXPOTPOHHOTO
U3ITy4eHUs, OCHOBHBIE XapaKTEPUCTUKH, OHAYJSATOPHI U BUIJIEPHI, Ja3epbl HA CBOOOIHBIX IEKTPOHAX,
MpUMEHEHHE B (PU3MUECKHUX, XUMUYECKUX U OMOJIOTHYECKUX HccieoBaHusIX. [IpombliieHHbIe
YCKOpUTENU. PEHTT€HOBCKUE AETEKTOPHI 111 PEHTTEHOCTPYKTYPHOTO AaHAJIN3a U MEIULIVHBI.

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

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

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

2. [TonrotroBka K onpocy.
3. YrrybneHHoe u3ydeHne MaTepruaioB TEMbI

Tema 26. BeicokoTeMnepaTypHasi 1 KOMHaTHO-TeMIiepaTrypHas cBepxnposoaumocts (ITK-3)

Jlexknus.
SIBneHue CBEpXIPOBOAUMOCTH: HYJIEBOE conpoTuBieHue u a3pdexr Meiicuepa. KBaHTOBaHME MarHUTHOTO
nortoka u 3¢ ekt Jxo3zedcona. CBepXIpOBOAHUKHU IIEPBOTO U BToporo poja. [Ipumenenue
CBEPXIIPOBOIMMOCTH: CO3JJaHUE BBICOKMX MAarHUTHBIX I10JIEH, IEpEAada U HAKOIJIEHUE AIEKTPOIHEPTHUH,
Mar"uTHas JEeBUTALMsl, PE30HATOPbI U MAarHUTOMETPBI.

IIpakTH4eckoe 3aHATHE.
Pemienue 3amay no npoiiiecHHOMY Marepuaity. B kauecTBe 3aaHus NpeiaracTcs n3y4eHue
COOTBETCTBYIOIIUX BOIIPOCOB C HCIIOJIB30BAHUEM JIEKIIMOHHOIO MaTeprasia, OCHOBHON U TOIOIHUTEIBHOU
JUTEPATYphl, a TAKKE CAMOCTOATENIBHOE pellIeHHE 3aJa4 (M3 PEKOMEH1yEeMbIX 33JJa4YHUKOB) Ha MIPOHAEHHYIO
TEMY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ITpopaboTKa KOHCIIEKTOB JICKIIUH ¥ BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSTENIbHOE U3yYeHHE OCHOBHOH U
JIOTIOJIHUTENBHOM JINTEPATyPHI.

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

Tema 27. [Ipo0siembl 00beIUHEHHOI Teopun GyHaaMeHTAJbHbIX B3aumoaeiicreuii (ITK-3)
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Jlekuus.
dyHIaMeHTaNIbHBIC CUITBI TPUPOLL. [IpeAnockTKY K co3Mannio o01el Teopun 00beINHEHUS
(dbyHIaMEHTaNBHBIX B3auMOIeHCcTBH. KBaHTOBO-BOTHOBOM TOIXO/ K OMMMCAHUIO TTPUPOIBI
B3aUMOJICUCTBUI. DHEPTUM U KOHCTAHTHI B3auMOACHCTBUHN. Teopus 31ekTpociaadboro B3auMoIeCTBHS.
Bemuxkoe o6veaunenue. Konnenmumst cynepcummMerpun. [maHKOBCKHE BETUYHHBI U acTOp(H3UKa.

IIpakTnyeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTse 3a1aHus npeuiaraeTcs U3y4eHue
COOTBETCTBYIOIIUX BOMPOCOB C UCIIOJIb30BAHUEM JICKIIMOHHOTO MaTepuaia, OCHOBHOU U JOMOJIHUTEIbHON
JUTEPaTyphl, a TAKKE CAMOCTOSITENIbHOE PEIICHHE 3a1a4 (M3 PEKOMEHTyeMbIX 33/Ia4HHKOB) Ha MIPOUIEHHYIO
TEMY.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

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

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

Tema 28. HoBble ucrounnku 3nepruu (I1K-3)
Jlexknus.

I'moGanbHBIM MOAX0A K MCIOIB30BAaHHUIO SHEPTHH. DHEepreTndeckas nmpoodiaema. McciaenqoBanus mo
YIPaBIsEMOMY TEPMOSIEPHOMY CUHTERY, Tokamaku. Kpurepuii Jloycona. Pa3sutue cpencts Harpesa
I1a3Mbl. BUXpeBoi TemoreHeparop. Buxpessie TernoreHepaTopsl CEAbMOI0 IOKOJICHHUS.

IIpakTn4yeckoe 3ansATHE.
Pemenue 3aa4 1o npoliIcHHOMY Marepualy. B kadecTBe 3a1aHus peuiaraeTcs U3y4eHue
COOTBETCTBYIOLIUX BOIIPOCOB C UCIIOJIb30BAHUEM JIEKIIMOHHOTO MaTepuaja, OCHOBHON U IOIIOJHUTEIbHOU
JUTEPATYPBI, a TAK)KE CAMOCTOSTENILHOE pPELIEHHE 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 onpocy.
3. YrrybneHHOoe u3yueHne MaTepraioB TEMBI.

4. Kontpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIb — 50 OamioB
*  KOHTPOIBHBIEC cpe3bl — 4 cpe3a mo 10 6amIoB KaKabIid
* mpeMuasbHBIC OauTel — 20 6aioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtonuka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




Buodusnka kak
MEKIUCLIUTITUH
apHas HayKa.
3agaun u
METOJIBI
onoduzuku

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.

XUMHYCCKHUE
OCHOBBI
OUMOPH3UKH

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.

duzuka
(hepMeHTOB

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
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




23

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

C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

32. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
yerplpexOampHol  mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
CobecenoBanne

Tema 1. buogpusuka kak MEXAUCHUIUIMHAPHAS HAayKa. 3a/1a4d U METOAbI Ono(u3uKu
TumnoBbie BONPOCHI IUIsl co0eceT0BaAHUS
. Ilpeamer ecTecTBO3HAHMS, OIIPEEIIEHNE OCHOBHOTO IIPUHIIUIIA €CTECTBO3HAHMUS.
. CooTHOIIEHNE €CTECTBEHHBIX, TYMAHUTAPHBIX U TEXHUYECKUX HayK.
. Uctopus cranosnenust 6nopusuku. Mecro 6nopusuku B ecrecTBo3HaHUU. OCHOBHBIE ONPEACTICHHUS.
. CooTHomeHne U3k 1 OUOIOTHH.
. KuBas u HexuBast mpupoaa. buongornueckass HHIMBUYaTbHOCTb.
. CBOMCTBA OTKPBITBHIX CUCTEM. MI3MEHEHHE SHTPONMU OTKPBITHIX CUCTEM. 3aKOH AppeHHyca.
. Paznenst u MmeToab! Onodusukm.
. MonekynsapHas 6nodusnka, Onodusnka KIeTku, 0noGu3nuka CI0KHBIX CUCTEM.

O 00 I N Lt A W N =

. TeopeTnueckuii anmapar MOJEKyJIIpHON OMO(U3UKH U METOBI UCCIIEIOBAHUI.

Tema 2. XuMuueckue 0CHOBBI OMMOGDU3UKH
TunoBbie BONPOCHI /151 cOOeceT0BAHUS

1. XuMus u OUOJIOTHS.

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

3. AMWHOKHCIIOTHI, KaK TIEpBBI Bu OnononuMepoB. CTpykTypa anbda- aMuHOKKCIOT. KaHoHnueckue
AMUHOKHCIIOTHBIE OCTATKH.

4. CocraB u epBUYHAs CTPYKTypa Oenka. MeTonbl onpeeieHIs] XUMHYEeCKOTO COCTaBa Oelka.

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

6. [TupuMUIUHBI U TypPUHBI.

7. Crpoenue u QyHKIIUU JE30KCUPUOOHYKICMHOBON U pUOOHYKICMHOBOM KUCIIOT.

8. VYIeBo/ibl ¥ JIMMKJIBI, KaK BaKHEUIINE MOJIUCAXapUIbIL.

Tema 3. ®usuka GpepMeHTOB
TumnoBbie BONPOCHI IUIsl co0eceT0BaAHUS
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®epmeHTaTUBHAs (QYHKIUS OCIIKOB.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKON PEAKLIUH OT TEMIIEPATYPHI.
I'omoreHHBIH U reTeporeHHbIi kKatanu3. [lonsaTus copoumu, aacopOuuu, necopOiuu.
KuneTruka mpocTsix hepMEHTATUBHBIX peakiuii. YpaBHeHHe Muxasnuca-MeHTeHa.
3aBHCHMOCTb CKOPOCTH PEaKIK OT KOHIIEHTPAIUU CyOcTpara.

R e

. XUMHUYECKHE aCTIEKThI JeHCTBUsI (EPMEHTOB. XUMHUECKHE (DaKTOPhI OTBETCTBEHHBIC 32 JICHCTBHE
(hepmMeHTOB.

Tema 4. ®u3nKa HyKIEUHOBBIX KUCIOT
Tunosble BONpockl /151 codece0BaAHUs
MonekynsipHasi Onojorus u Gpu3uKa.
Penynnukanus, kak Bakueimas gynakmus JJTHK. Crpykrypa JTHK.
[TpaBuna Yarpadda s JTHK u PHK.
Paznuunbie aycrimpansabie popmer JJHK.

A

Tononorust IHK. Konbueas 3amkHyTas popma, Cynepcuipain3anmsi..

Tema 5. ®uzuka OuocunTesa 6enka
Tunosble BONpockl 1Jis1 codece0BaAHUs
[Tpo6nema renernyeckoro kona. [puniun pacumdposku rekcto JJTHK.
buocunres 6enka.
Tpancnoprasie PHK. Ilponecc Tpanckpunuunu, Tpancisiauu. OOpaTHasi TpaHCKPUIIIIHSL.
Pacmmmdposka renerndeckoro koxa. [lepBuunas u BropuyuHas cTpykTypa TpancnoptHoit PHK.
Myranuu. PazHoBuHOCTH MyTanuid. Tunsl To4edHbIX MyTauui. Perynsanuu reHos.
[TonsiTue sykapuoT u nmpokapuot. OCHOBHOW MpUHIUI citaicuHra nepsuuHoro PHK-tpanckpunra.
[ToHATHS 5K30HOB U PHTPOHOB, KaK COCTABHBIX 3JeMEeHTOB MH(popmarmonHoii PHK.

NN Rk DD =

[IpuHuMNUanEHOE pa3iauyure mporecca CUHTe3a 0elKka B MpoKapuoTax U 3yKaproTax.

Tema 6. ®uznuka MmeMOpaH
TumnoBsle BONpoOCHI ISl codece 0BaAHUSA
Mem6pansb! kiteTku. U3NKO-XUMHUUYECKUH TIOJIXO/T K OMMCaHUIO Tiporiecca cuaTe3 ATO.
CrpykTypa 6uonoruduecknx MmeMOpan. bruonorndyeckast MemMOpaHa Kak 3JIEKTpUYECKUI KOHIEHCATOopP.
duznyecKkue METOIbl UCCIIeT0BaHUS OMOJIOTHYECKUX MeMOpaH.
OOuienpuHsTAasA KUIKOCTHO-MO3aUYHAast MOJIENIb CTPOCHHUSI OMOIOTUYECKO MEMOpaHBI.
Jlunamuka memOpas. [TonBmkHOCTH POCHONUHUIHBIX MOJIEKY B MEMOpaHe.
Buns nuddysuit B MemOpane, ux puznvecKue XapaKTepUCTUKH.
®duznyeckoe cocTosiHUE U (Ha30BbIE MEPEXO/Ibl JIUMHUIOB B MEMOpaHe.

NN R DD

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

11. TpaHcmopt BemecTB yepe3 Ouonornyeckne Mmemopanbl. [loHATHE XUMUUYECKOTO TTOTCHITHAIA.
[TaccuBHBINM TPAHCIIOPT BEIIECTBA Yepe3 MEMOpaHYy.

12.  VYpaBuenue HepHcra-IInanka.

13.  Kiaccuduxauus BUA0B TacCUBHOTO TpaHcopTa. Pu3ndeckuit mpuHIun ocmoca, 1uddysum,
obneryeHHoi quddysuu.

14. TpaHCHOPT BELIECTBA C IOMOIIBIO0 HENOABUKHBIX MOJIEKYJI-IIEPEHOCUYHUKOB.

15. AKTHBHBII TPaHCTIOPT BEIIECTBA. BTOpUUYHBII aKTUBHBINA TPAHCIIOPT HOHOB (CUMITOPT, YHHUIIOPT,
AQHTHUTIOPT).

16. buosnekrpuueckue noTeHnuaibl. MemMOpaHHbIi oTeHnualt. [ToTeHuman mokost, moTeHITHA
nerictBusa. @opmyna bopHa.
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Tema 7. ®du3nka HEPBHOTO UMITYJIbCA
Tunosbie BONPOCHI 1J151 cO0eceT0BAHUS

1. CrpoeHue u CBOMCTBa HEPBHOM KJIETKH.

2. CrpyKkTypa HEPBHON CUCTEMBI.

3. CrpoeHue MUETUHOBOM 00OJIOUKH.

4. I'enepanus u nepenaya HEPBHOTO UMITYJIbCA.

5. [IpononbHBIN TOK Yepe3 CEYeHUE aKCOHa.

6. Cunaric. CpaBHEHHE XMMHYECKOTO U 3JIEKTPUUECKOro cuHarcoB. Kiaccupukaruss XuMUYeCcKuX
CHHAIICOB.

7. [ToHsATHE U PAa3HOBUAHOCTH HelipoTpaHcMuTTepa. Bo3Oyxnaromue 1 MHruOupyroume
HEHUPOMEIUATOPHI.

Tema 9. [Ipenmer, 3aga4uu 1 METOABI TEOPUZUKHI
Tunosbie BONPOCHI 1J151 cO0ece10BaAHUS
['eodusuka kak Hayka. MecTo reopu3uKu cpeu Apyrux Hayk.
duznveckue ot 3eMIH U TapaMeTPbl, KOTOPBIMHU OHH OTIPEICIISTFOTCSL.
MeTopl reopu3HIeCKUX UCCIICIOBAHUH.
OCHOBBI TPaBUMETPHH.
OCHOBBI MAaTHUTOMETPHH.

A o e

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

7.  DnexTpoMeTpuuYeCKHe HAOMIONCHUS.

8. CeiicMHUY€eCKHE BOJIHBI TUIIBI CEICMUYECKUX BOJIH. Jl€TEKTUpOBaHUE CEMCMUYECKUX BOJIH.
9. Pagmomerpus.

10. N3mepenue Termaopu3nuecKux mapaMmeTpoB.

Tema 10. Ctpoenue u purypa 3emian
Tunosbie BONPOCHI 1J151 cO0eceT0BAHUS
1. Mecto 3emnu B CoJTHEUHOH TIJIaHETHOU cucTeMe. Mozesn MpOruCXOXKIECHUS 3€MITH.

2. Qurypa 3emun, HOpManbHas ¢urypa 3emin. Purypa paBHOBECHS BpaIIArOIIEHCS >KUAKOCTH,
THIPOCTATUYECKOE PABHOBECHE 3€EMIIM U OTKJIOHEHHE 3€MJIM OT THAPOCTATUUECKOTO PaBHOBECHSI.

3. I’ paBUTaLIMOHHOE TT10JIE€ 3EMJIH.

4. BHyTpeHHHE W BHEITHUE 00O0JIOUKH 3eMJTH.

5. IlnoTHOCTHBIE MOJIeNH 3eMIIH, OOLIUI MPUHLIUI UX MTOCTPOCHHS, ypaBHeHHE Alamca-Bunbsmcona.
6. CoOcTBeHHBIC KOJIeOaHUsT 3eMITH, COBPEMEHHBIE MOJIETH 3€MJIH.

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

Tema 11. BemecTBeHHBINM COCTaB 36MHOM KOPbI
Tunosble BONpockl 1151 codecer0BaHUs
1. Xumuyeckuil cocTaB 36MHOU KOPBI.
2. Munepaisl, ux cBorictBa. Kitaccudukanus MUHEpaos.
3. Topssie nopoasl. CTpyKkTypa, TEKCTypa U KIacCH(PHUKAIHS TOPHBIX TTOPO/.
4. Marmarnueckue noposbl. OcagouHbie TOPHBIE MOPOALL. MeTaMopdrudecKe TOpHbIE TTOPOIBI.

Tema 12. CocTaB u CTpOEHUE 3€MHOW KOPbI, MAHTHH U sIpa 3eMJIn
Tunosbie BONPOCHI 1J151 cO0ece10BAHUS
1. Pa3nuyHble TUIIBI 36MHOM KOPBI.
2.  KOHTHHEHTaJIbHBIA TUI 36MHOU KOPBHI.



OxeaHCKUI TN 36MHOU KOPBI.
[TepexoaHbie TUIIBI 36MHOHN KOPBI.
CocTaB U COCTOSIHME BELECTBA MAHTHUHU U SApa 3EMIIH.

S kW

KoHBeKTHBHBIE TPOLIECCH B MAHTUU U AIp€ 3EMJIU.

Tema 13. DHIOTEHHBIE T€OIOTHYECKHUE MPOLIECCHI
Tunosbie BONPOCHI 1J151 cO0eceT0BAHUS
Tunbel Marmatu3ma. Bynkanusm. Tunsl ByJIKaHUUECKHUX MTOCTPOEK.
Tunbl ByTKaHUYECKUX U3BEPKCHUM.
[TocTBynkanuueckue sipneHus. ['eorpadust coBpeMeHHbIX ByJIKaHOB. MeTamopduyeckue mpoiecchl.
CoBpeMeHHbBIE TEKTOHUYECKHUE ABIKEHUSI. OCHOBBI TEKTOHUKH JIUTOC(HEPHBIX ILITUT.
TexToHnueckue neopmanuy U HapyIIeHusl.
Cxknanuateie HapyuieHus. Pa3pbiBHbIE HapyILIEHHUS.
TexToHMYECKHUE MPOILECCHl B 30HaX CYOMyKIIMU U CPEAMHHO-OKEaHCKUX XPEOTOB.

NN R DD

3eMIIeTpSCEHHS U MX XapaKTepUCTUKU. [Ipeli) KOHTHHEHTOB.

Tema 14. DK30reHHBIE F€OTOTUYECKUE MPOLECCH
TumnoBbie BONMPOCHI 1JIs1 coDece10BaAHMS
['eonoruueckoe BiussHUE aTMOC]EPHI.
['eonoruueckast 1esSTENbHOCTH BETpA.
['eonornueckas AesTENBHOCTH PEK.
T'eosmornueckuii BKj1ag MMOA3E€EMHEIX BOI.
KapcToBble npoueccsl.
OcHOBBI IALMONOTHU. [ €onornyeckue mpouecchl B MEp3JIbIX TPYHTaX.
Biusinne ce30HHBIX KIIMMATUYECKUX U3MEHEHUN HA T€0JIOrHYEeCKHE MPOIECCHI.

Sl A o e

['eonornyeckas neqaTeIbHOCTh OKEAaHOB U MOPEH.

Tema 15. Mcropuueckas reosiorus
Tunosble BONpockl /151 codecer0BaAHUs
OTtHOcuTenbHast U aOCOMIOTHAS T€OXPOHOJIOTHSI.
Crparurpadwus.
[TaneomarautHas mkana. [laneoreorpaduueckuii MeToI.

1

2

3

4.  PagmoMeTpuyecKHil METOJ OnpeaesieHHust abCOFOTHOTO BO3pacTa.

5. Ilepuoamsanus ucTopuu 3eMJIU U MEKIAYHApPOAHAsI TEOXPOHOIOIMUECKas IIKaja.
6

Hcrtopust popmMupoBaHusi 36MHOU KOPHI.

Tema 16. I'eonoruueckoe Oymyriee 3emin
TunoBbie BONPOCHI 1JIs1 cOOeceT0BAHUS
CoBpeMeHHBIN 001K 3eMITH.
Bnusiaue FHO63.HI:HBIX rCOJIOTUYCCKHUX MPOLCCCOB HA PA3BUTHUC JKU3HU.
Jlpeiid KOHTUHEHTOB — MPOTHO3 Ha Oy/yIee.
Mogenu Oyaymiero pa3BUTHs KIIMMara: MOTEIICHUE WU TIOXOJI0aHue?
Bo3morkHbIe TI100anbHBIC KaTacTPOQHI.

Nk =

Tema 18. IIpenmeT acTpoHOMUU. DTanbl pa3BUTHS HAYKU
Tunosbie BONMPOCHI /151 cO0ece10BaAHUS
1. IIpenMer u OCHOBHBIE 3a/1a41 ACTPOHOMUH.
2. Pa3pensl acTpOHOMHUH.
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3. CBs3p aCTPOHOMUU C IPYTUMH HAyKaMH.
4. BO3HHMKHOBEHHE U Pa3BUTHE ACTPOHOMHUHM B APEBHOCTH. BakHeime 3Tanbl pa3BUTHSL aCTPOHOMUU.
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 kanennaps. ACTPOHOMHUS U PEIIMTHO3HBIE TTPA3THUKHU.
4. Cuctembl HeOECHBIX KOOPAMHAT.

Tema 20. Ctpoenue ConHeuHoil cucteMsl. Pusndeckas npupoaa tea CoIHEUHOM CUCTEMBI
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
Cucremsl Mupa IItonemes u Konepnuxka.
3akonbl Kennepa u HeroToHa.
CrpoeHne coaHeuHOU cucTeMbl. Teoprun NpOuCXoXKAEHNS COTHEUHON CUCTEMBI.
[TInanetsr Conneunon cuctembl. MiMeHna minanet. [1naHeTsl 3eMHOM TPYIIIIbL.
dusnyeckas npupoza rniaaHeT rurantos. Kospla maser.
[ToBepXHOCTH IUIAaHET U UX CIYTHUKOB. ATMOchepsl. Kimnmatr. Marautocdepsl.
JIBm>keHre 3eMJIM M CMEHA BpEMEH roza. TensoBble nosca.

XNk WD =

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

e

3eMiIs Kak KOCMHUYECKOE TEJI0 U MECTO OOMTAaHUS YCIOBCUECTBA.

—
)

. Mauible Tena CONMHEYHON CUCTEMBI M BOIIPOC 00 UX MPOUCXOXKICHUH.

—
—_

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

—
[\

. ®usnyeckas npupona Connia. Ero ctpoenue u sHepreTuka.

—
(98]

. CoJlHEeYHO-3eMHBIE CBSI3U U BIWSHHUE UX Ha YCJIOBHUSA ) KU3HU Ha 3emie.

—
N

. Iloncku BHE3EMHOM KU3HHU.

Tema 21. ®uznveckre 0CHOBHI aCTPODHU3UKH
Tunosblie BONPOCHI 1JIs1 cOOeCeN0BAHUS
1. 3amauu ¥ OCHOBHBIE pa3/ieibl aCTPODU3UKH.
2. DNeKTpOMarHUTHBIN CHEKTP, UCCIeTyeMBbIid B acTpodu3uke.

3. Meronpl acTpousnyueckux uccieaoBanuil. ACTpodr3NIeCKUe HHCTPYMEHTHI U METO/IbI HAOTIOICHHH.
MeTonb! perucTpanuy U3Iy4eHHsl ¢ MOBEPXHOCTH 3eMIIU U BHEATMOC(EpHBIE.

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

5.  Crpoenue 3Be31. OnpeneneHne OCHOBHBIX XapaKTEPUCTUK 3BE3/l: TEMIIEPATyPhl, paINyCOB,
CBETUMOCTEM.

6. CrnexrpanbHas kinaccuduxanus 38e3/. CBA3b MeX Ay HAOIIOIaeMbIMH XapaKTEPUCTUKAMHU 3BE3:
Jyarpamma CreKTp — CBETUMOCTb.

7. CobctBenHbIe nBrKeHUs 3Be31. Kiaccrl 3Be31. [[Boiinbie 3Be31bl. [lepemennsie 38e3mbl. Lledenp.
8. Hosble u cBepxHOBbIE 3Be3/1bl. [lynbcapbl, HEUTPOHHBIE 3BE3/IBI.

9. UYepnslie apipbl. Pagnyc HIBapummibaa.

10. BemectBo u aHTHBemEecTBO. CKpbITas Macca.

Tema 22. HepemeHHble 3a/1a41 acTpopU3UKH
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
1.  Knaccudukanus rajakTiuk: HePaBUIbHbIC, SJUTUITUYECKUE, CIIUPATIbHBIC.
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2. MectHas cucTteMa rajakTuk. Pacnpenenenye rajakTuk B IPOCTPAHCTBE, TPYIIIbI U CKOILICHUS
TaJIAKTHUK.

3. Meraranakruka. /[pmxenue ConHedHoi cucrteMbl. Bpamenne ['anaktuku.
4. Snpa rajakTUK U MX aKTUBHOCTb. PaiioraiakTHKM 1 KBa3aphl.
5. Mnuneunslit myTh. Mex3Be3nHas cpena. JJuddysnsie, nbuieBble U Ta30BbIe TYMAHHOCTH.

6. Kocmonorusa. KpacHoe cMelieHre B CIIeKTpax TaJlakTHK. 3aKoH Xa00a. MeTos! onpenencHus
pacCTOSIHHUIA.

7. Monenu Beenennoid. Moaens "bosnbiioro B3peisa". [IponomkuTeasHOCTh 3BOIOIMNA BeeneHHOM.
8. Opomonus 38e31. COBpeMEHHBIE U APEBHUE NIPEJCTABICHUS O CTPOCHHUHU U 3BOIIOLMHU BeeneHHol.

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, ITIOTHOCTb YHEPTUH BaAKyyMa.

2. T'paBUTAIIMOHHBIE JIUH3HI.
3. MHccnenoBaHus pelMKTOBOTO TEIUIOBOTO M3JIYUYEHHUS, PE3YNIbTAThl, OTKPHITHE AHU30TPOIIHH.

4. H3mepeHue KOCMOJIOTUYECKHX BEIIMYMH (KPUBU3HA, IFIOTHOCTH OAPHOHHOMN, TEMHON MaTepuu U
SHEPrUM BaKyyMa).

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. Hcnonb3oBaHu€ yCKOpPUTEIEH U JETEKTOPOB ISl IPUKIAIHBIX 3a/a4.

2. HcrouyHuKu CUHXPOTPOHHOTO M3JIy4Y€HHUs], OCHOBHBIE XapaKTEPUCTHKHU, OHIAYIISATOPHI U BUIJIEPHI,
Ja3epbl Ha CBOOOIHBIX IEKTPOHAX, IPUMEHEHNE B (PU3UUECKUX, XMMUYECKUX U OMOJIOTMYECKUX
HCCIIEIOBAHMSIX.

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

Tema 26. BricokoTemneparypHasi © KOMHaTHO-TEMIIEpaTypHasi CBEpXIPOBOIUMOCTb
Tunosbie BONPOCHI 1JI coOOece10BAHUS
1. SIBieHue CBEpXIPOBOIMMOCTH: HYJIEBOE COMPOTUBICHUE U dPdeKkT MelicHepa.
2. KBaHTOBaHume MarHuTHOTO MoTOKa M 3 dekTt [[xo3edcona.
3. CBepxmpoBOJHUKHU IIEPBOIO U BTOPOTO poja.

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

Tema 27. IIpoGriembl 00beAMHEHHON TEOpUHU (yHAAMEHTAIBHBIX B3aUMOICHCTBHIA
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
dyH/IaMEHTAJIbHBIE CUJIbI IPUPOBI.
[IpeanocelIku K cO3MaHuI0 00IIeH Teoprun 00beAMHEHUS (QyHIaMEHTATbHBIX B3aUMOICHCTBHIA.
KBaHTOBO-BOJIHOBOM 1TOJIXOJ K OMMCAHUIO MPUPOJIBI B3aUMOJICHCTBUI.
DHEPruv U KOHCTAHThI B3aUMOJECHCTBUH.
Teopus 3mekTpocIaboro B3auMOACHCTBHS.
Bemukoe o6weaunenue. Konnenms cynepcuMMeTpuu.

o

[TnaHKOBCKHE BETUYHUHBI B aCTOP(HU3HKA.

TecrupoBanue



Tema 8. buogusuka CI0KHBIX CHCTEM
TunoBble 3a1a4M 111 TeCTUPOBAHUS
1.Cepa conepxkurcs B:
A. JHK
b. PHK
B. Caxape
I'. Jlunnmax
M. benkax
2.JIunuiHbIN CIION COCTOUT U3:
A. ®ochonmunuaos
b. Tpurnuuepuos
B. XKupHbix kuciot
I'. I'mmuepuna
J. beakos
3.Kakum 3 nepedncieHHbIX BEMEeCTB He00X0UM OETOK-HOCUTEIb JJIs TIepeceueHus MeMOpaHbI?
A. Uonbl kanus
b. I'moko3a
B. Uons! Hatpus
I AMuHOKHCIIOTa
J1. Bce BblenepeyncieHHbIe
4.B yeMm pa3HHIIa MEKIY aKTUBHBIM TpaHcriopToM (AT) u obneryennoit nuddysueit (O1)?
A. AT Tpebyer 6enka Hocutens, O] HeT
b. AT tpebGyer snepruu, O/ Her
B. AT tpebyet rpaauenTa konnenrpanuu, OJ] Het
I'. AT Tpebyer memOpansbl, O/] et
J1. Bce BbIIIIE IEpEUrCIEHHOE
5.Kaxkoii TI aKTUBHOTO TPAHCIIOPTA OCYIIECTBISIET NEPEHOC OAHOTO BEIIECTBA B KIIETKY, a IPYroro
Hapyxy?
A. Yuunopr
b. Cumnopr
B. Aatunopr
I. AT®a3za
J1. Kanan Oenka
6.2KukocTHO-MO3andHast MOJIETh OMOJIOTHYECKON MEMOpPaHbI BKIIFOUAET B CEOs:
A. benkoBbIi CI10M, oIMcaxapuabl U IOBEPXHOCTHBIE JINITUbI
b. JIunmuaHeiii MOHOCTION U XOJIECTEPUH
B. JIunuanelii 6ucinoi, 0enku, MUKpOpUIaMEHThI
I". JIununaei Oucion

Tema 17. UnxeHepHas reoorus
Tunosble 321241 1JI51 TECTUPOBAHUS
1.C poctom Temmneparypbl aOCOTIOTHAS BEIMYMHA CTAIIMOHAPHOTO MOTeHIaa ['onbaMana- XomKKHa-
Kama
A. CHavana pacTeT, HOTOM YMEHbIIIAETCA.
b. CHauana ymeHbI1aeTCsl, IOTOM PacTeT.
B. He usmensiercs.
I'. YBennuuBaercs.
. Ymenbpimaercs.

32
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2.3a cueT peryJupyeMsbIX 3JIEKTPUUECKUM ITOTEHIIMAJIOM HOHHBIX KAHAJIOB, UMEIOIIUXCS B IJIa3MaTHYECKUX
MeMOpaHax, HEPBHbIE U MBIIIEYHbIE KIETKH MOTYT IIPOBOJUTD ........... , KOTOPBIi IPeICTaBIsIET COOOM
KPaTKOBPEMEHHYIO CaMOPACIIPOCTPAHSIONIYIOCS ENOISIPU3ALII0 MEMOPAHBI.

A. moteHIMaI JeUCcTBUA
b. conuTon

B. Tok mpoBogumocTu
I'. Tok cMeleHus

J1. moTeHIan noxost

3.Yuco JKUPHOKUCIOTHBIX THAPO(HOOHBIX «XBOCTOBY», KOTOPBIMHU 00JI1a1al0T MOJIEKYJIBI MEMOPaHHBIX
JUMHI0B, 00pa3yIOMUX JUIMUIHBIN Onocioil B GuomeMOpaHe, paBHO

A. Yetplpem

b. JIsym

B. Onnomy

I'. ITatn

. Tpem

4. Enuaunnei xumudeckoro rnorennuaina B CU asisteTcsa

A. Mo

b. Cumenc

B. Barr

I'. Ixoynb

J1. Bonbt

5.B paBHOBECHOM COCTOSIHM CUCTEMBbI

A. [TapameTpsl cUCTEMBbI HE MEHSIOTCSI CO BPEMEHEM, HET MOTOKOB BEILIECTBA U SHEPTUU
b. EcTh MOTOKM BellleCTBA U SHEPTUU

B. ITapameTpbl cUCTEMBI HE MEHSIIOTCS CO BPEMEHEM, €CTh IMOTOKH BEIIECTBA U YHEPTUU
I'. ITapameTppl cUCTEMBI MEHSIFOTCSI CO BPEMEHEM, €CTh OTOKH BELIECTBA U SHEPTUU

J1. TlapameTpbl CUCTEMBI MEHSIIOTCSI CO BPEMEHEM, HET MOTOKOB BEIIECTBA U SHEPTUH.

6. KM IKOKpUCTAITMYECKOE COCTOSTHUE - 0CO00€ arperaTHoe COCTOSTHUE HEKOTOPBIX OPraHUYECKUX BEIIECTB,
KOTOPOE TIpeIoiaraeT

A. OTcyTCTBHE TEKYYECTH U aHU30TPOIHUIO (PU3HUECKUX CBOMCTB

b. Tonbko TekyyecTsb

B. OnHOBpeMEHHO TeKy4eCTh M aHU30TPOIHIO (PU3NUECKUX CBOWCTB
I". Tosibko aHU30TPONHIO (PU3HMUECKUX CBOMCTB

J1. ToibKO MUKPOBSA3KOCTb

Tema 23. BHeranaktudeckasi aCTpOHOMUS
Tunosble 321241 1JI51 TECTUPOBAHUS

1. Ilpy NOHW>XEHUH TEMIIEpaTyphI B JIUITUIHON YaCTH MEMOPAHBI TPOUCXOIUT ITEPEXO]T 13
KHUIKOKPUCTALUTNYECKOTO B KPUCTAIUTHYECKOE ( TeIe00pa3Hoe) COCTOSTHHE, PU ATOM TOJIIITHA MEMOPaHBI

A. yMeHbIIIaeTCcA

b. He uzmensercs

B. yBenuuuBaercs

I'. craHOBUTCA HEONIpEAEIUMON

J1. ymeHbI1aeTcs B JiBa pa3a OT UCXOJHOM

2. Ecniu Mornekysa TpaHCIOPTUPYEMOTo Yyepe3 MeMOpaHy BeIeCTBa HE UMEET 3JIEKTPUUECKOTO 3aps/ia, TO
HaIpaBJIEHUE MTACCUBHOTO TPAHCIIOPTA ONPEEIISIETCS

A. Tonbko pa3HOCTBIO PIEKTPUUECKHUX IIOTEHIIUAJIOB
b. TonbpKko pa3HOCTHIO KOHIIEHTPAIIUA 3TOTO BEIIECTBA IO 00€ CTOPOHBI MEMOPAHBI
B. Tonbko pazMepaMu MOJIEKYIT BEILIECTBA
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I'. TosIbKO Pa3HOCTBIO KOHLEHTPALUI JPYTUX BEIIECTB
J1. Pa3HOCTBIO KOHIIEHTPAIIMH BEIIECTBA U PA3HOCTHIO AIIEKTPUUECKUX TTOTEHIIUAJIOB

3. AKTUBHBIN TpaHCMEMOpPAHHBIN EPEHOC AIEKTPOHENTPAIILHOTO BEILIECTBA MOXKET IPOUCXOIUTH B
HaIpaBICHUU

A. Bcerna coBnagarouiM ¢ HalpaBJIeHUEM TPAHCIIOPTA, IPOUCXOISALINM 10 AEHCTBUEM
KOHLICHTPAL[MOHHOTO I'PAJUECHTA

b. OnpenensieMbIM 3IEKTPUUECKUM TOTEHIHAIOM

B. IIpoTMBONOI0KHOM TPAaHCIIOPTY, IPOUCXOIAIIEMY O/ AEMCTBUEM KOHIIEHTPALMOHHOIO I'PaIuEHTa
I'. U3 kietku

. B knetky

4. 3a mOJHBIN LUK pabOTHI AIEKTPOreHHOro HOHHOTO Hacoca K-Na- AT®a3bl mpoucxoauT
A. BBIOpOC 13 KJIETKU TPEX NOHOB Kajus

b. Oborarmenue nUTOIIIa3Mbl IByMSI HOHAMH KaJIHsI

B. BriOpoc u3 KJIE€TKH OJHOTO 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®a3b1 nporcxonut
A. T'uaponus nstu mosekya ATO

b. I'maponu3 yetsipex Mosiekyn ATD

B. I'maponus tpex monekyn ATD

I'. 'mpponus nByx monexyn ATD

. I'maponus onHo Mosiekyibl AT®

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

b. PaBHa mpOHMIIa€MOCTH [UIs1 HOHOB KaJIus

B. 3HaunTEnpHO MEHBIIE MPOHUIIAEMOCTH J1JI1 HOHOB KaJIus

I'. 3HaunTenpHO OOJIBIIIE TPOHUIIAEMOCTH JIJISl XJIOpa

J1. PaBHa MpOHMIIAEMOCTH JIs1 HOHOB XJIOpa

Tema 28. HoBble MICTOUHUKH SHEPTUU

TunoBble 3a1a4M 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?.
] KOHBEKTHBHOE JIBUKCHHE BEIIECTBA MAHTHUU;
2 KOHBEKTHBHOE JIBHKEHHE BEIIECTBA BO BHELITHEM SI/IPE;
3 npetih KOHTUHEHTOB;
4 npunuBHOE nercTBUe JIyHBI.



4. Haubonee pacipoCTpaHEHHBIM 3JIEMEHTOM B 3¢MHOU KOPE SIBIISICTCS.
1 XKeneso;
2 AIOMHHUI;
3 KpemHuwii;
4 Kucnopon.

5. Kaxkoii U3 nepedyrcieHHbIX MHHEPAJIOB Hanboee TBepablii?
1 Tomas;
2 THIIC;
3 KBapi;
4 KOpyH[I.

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, BHEPSIOIIEHCS O] HAIIOPOM B
TOJIILY MEP3JIBIX JUCIIEPCHBIX IOPOA?

1 morpeOeHHBII Je;

2 TOBTOPHO-UJIbHBIN JIE];
3 MHBEKIMOHHBIHN JIEN;

4 KOHCTUTYIIMOHHBIN JIEI.

8. KakoBa 00111ast mpoTssKEHHOCTh CPEIMHHO-OKEaHCKUX XpeOTOB?
1 60000 xMm;
2 40000 kmM;
3 4000 xwm;
4 135000 kM.
9. CKOIBKO paznuyarT (GOpM U3BEPKEHHUIA TTO CIIOCO0Y U CKOPOCTH OT/EIICHUS Ta30B?
11;
2 2;
33;
4 6.

10. Ecnu nnmuHa CKIIaJKi HAMHOTO TIPEBBIIIBET €€ IIUPUHY, TO TaKask CKJIaJKa HAa3bIBACTCS.
1 nuHeHHAaST;
2 OpaxumopHas;
3 KymnoJIOBUIHAS;
4 mynbna.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-3)
Bomnpocs 15 sk3amena
1. XKuBas u He)xMBas Ipupoaa
2. ®usuka u OMOI0rUs
3. buonoruueckass UHAUBUYATbHOCTD



4. CBoOliCcTBa OTKPBITBIX CUCTEM

5. Paznenbr u meToasl 6Mopu3NKN

6. Xumus u OUoIoTus

7. AMMHOKHCIIOTBI

8. CocraB u nepBUYHAs CTPYKTypa OEJIKOB

9. HykenHOBBIE€ KUCTOTBI

10. YrieBoanl U JIUIUIBI

11. Xumudeckass KHHETUKA U KaTalln3

12. KuneTtuka npocTeix epMEHTATUBHBIX PEeaKLUi

13. XuMuueckue actieKThl IeUCTBUS (hepMEHTOB

14. MonekynsipHast Ouonorusi u pu3nka

15. CTpykTypa HYKJIE€MHOBBIX KUCIIOT

16. Tormonorus JIHK

17. IIpobnema reHeTHYECKOTO Koa

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

20. MemOpaHbl KJIETKH

21. CtpykTypa OMOJIOTHYECKUX MEMOpaH

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

25. bruosnekTpuuecKue moTeHIUAIbI

26. CTpoeHue U CBOWCTBA HEPBHOM KJIETKU

27. I'eHepaius v nepeaya HEPBHOTO UMITYJIbCa

28. Cunaric

29. MonenupoBanne 0MOPU3NIECKUX TPOIIECCOB

30. Maremaru4yeckue MOJENN POCTa YUCIACHHOCTH MOIYJISIHH.

31. I'paBuTaninonHoe nojie 3emiau. HopmanbHOE 10osie M aHOMaIUU CUJIbI TSHDKECTU. 3€MHAas Kopa Moj
KOHTUHEHTaMU 1 OKEaHaMHU.

32. Ynpyrue BoJHBI B 0€3rpaHMYHON OJJHOPOIHON U M30TPOITHOM cpene. [IoBepXHOCTHBIE BOJIHBI U
coOCTBeHHbIE KojieOaHus 3eMITu.

33. Tomorpadsm ceiicmuueckux BosH. [lapameTp ceiicMudeckoro yda.

34. CtpoeHnue 3eMiM 110 CECMUUECKUM JaHHBIM. Pacnipenesnenne ckopocTel MPpOAOJIbHBIX U IONIEPEUHBIX
BOJIH B HeZlpax 3eMIIN.

35. YpaBHenue Bunbsimcona-Anamca. Paciipenenenne mioTHOCTH, YCKOPEHUS CUIIBI TSYKECTH U IaBJIICHUS B
Heapax 3eMIld.

36. CTpoeHue 1 cocTaB MaHTHH U pa 3EMIIN.
37. CelicmuunocTb 3emid. [llkana MarHuTya v €e CBA3b C SHEPrUeh 3eMIIETPSCEHUH.

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 MaJIeOMarHUTHAS ITKaJa.

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

42. Knaccudukanus TOpHBIX TOPOJ.

43. Knaccudukanuss MUHEPAJIOB.

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

46. Tunpl ByITKaHUYECKUX ITOCTPOEK.
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47. CTpoeHue 1 cocTaB aTMOC(ephbI.
48. O0mias UPKYIAIUs aTMOCHEpPHI.
49. I'eonoruueckas A€SITEIbHOCTb BETPA.
50. BepTukaibHoe pacnpenesieHue TEMIIEPATYPhl B OKEAHE.
51. Cs3b 0011€# HUPKYIAUE BoX MHUPOBOTO OKeaHa ¢ 00IIeH HUpPKyIsIueid aTMochepsl.
52. I'eonornyeckre nNpouecchl B MEP3JIbIX TPYHTAX.
53. [laneomaruuTHas MIKana.
54. PagnomMeTpruecKuii METOJT OTpe/IeieHUsT aOCOTIOTHOTO BO3pacTa.
55. MexyHaponHasi TeOXpPOHOJIOTMYECKAs IIKaJIa.
56. BuanMele U [eiiCTBUTENbHBIC IBUYKCHUS CBETUI.
57. Co3Be3nus. Ha3Banusi 3Be3/1 U CO3BE3AMIM.
58. OCHOBBI U3MEPEHUSI BPEMEHU. 3BE3HOE, ICTUHHOE U CPEIHEE COTHEUYHOE BpEMSI.
59. Kanenpaps. Mctopus xanenaapsi. ACTpOHOMUS U PETUTHO3HBIE NTPA3THUKH.

60. HeGecnas cepa u ee anemenTsl. Cuctemsl HeOeCcHBIX kKoopauHaT. ['eorpaduueckne KOOpaAHMHATHI —
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#t cuctemsl. MiMeHa manet. [1naHeTsl 3eMHOM IpyTIib.

65. duznueckas Npupoaa MmIaHeT TUraiToB. Kosblia riiaHer.

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

67. JIsmxeHue 3eMiu 1 CMEHa BpeMeEH roja. TermoBble nosca.

68. [IpunuBsel U 0TUBLI. COJIHEYHBIE U TYHHBIEC 3aTMEHUSI. YCIOBUS HACTYIUICHUS 3aTMECHHUS.
69. 3eMiIs KaKk KOCMHYECKOE TEJI0 U MECTO OOWMTaHUs YeIOBEYECTRA.

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

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

72. O6mue ceaenus o Conmune. Criektp. Temneparypa. [Iarna. @akensl. XpoMochepHbIe BCIBIIIKH.
[TpoTyOepaHIbl.

73. ConHeuyHO-3€MHBIE CBSI3M U BIUSHUE X HA YCIIOBUS KU3HU Ha 3eMJie.

74. IIpoGiemMbl TOMCKA BHE3EMHBIX ITMBUITH3AITNN.

75. 3amauu 1 OCHOBHBIE Pa3/eIbl ACTPOPHUIUKH.

76. MeToasl acTpopu3HMUECKUX HCcclieqoBaHuN. ACTpodhoTOMETpHSI.

77. MeTtoabl acTpoPpHU3MUECKUX UCCIEA0BAaHUA. MeTo] ClIeKTpaIbHOro anaiau3a. MeTobl orpeeeHus
temneparypsl. Pagnomeroasl. OnpeneneHrne XMMUYECKOTO COCTaBa M IMIIOTHOCTH HEOECHBIX TEll.

78. AcTpodu3nuecKkrue HHCTPYMEHTBI U METO/IbI HAOIIOICHU.
79. CrieKTp 27€KTPOMAarHUTHOTO U3TyUEHHUS, UCCIEAYEMbIN B acTpo(u3nKe.
80. MeTozpl perucTpanny H3IydeHus ¢ TOBEPXHOCTH 3eMJIM U BHEAaTMOC(EepHBIE.

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

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

83. CniextpanbHas kinaccudukamnus 38e31. CBs3b MEXTy HAOIIOIaEMbIMU XapaKTEPUCTUKAMHU 3BE3I:
Juarpamma CreKTp — CBETUMOCTb.

84. Kimaccel 3Be371. JBoitHbIe 3Be3bl. [lepemennsbie 3Be31b1. HoBbIE 1 cBepXHOBBIE 3Be3/bl1. [Iynbcapsl,
HEUTPOHHBIE 3BE3/IbI.

85. Uepnnie npipsl. Paguyc Bapummibaa. BemectBo n antuseniectBo. CKpbITasi Macca.

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

88. [Isnxenne ConHeuHol cuctemsl. Bpamenue ["anaktuku. fnpa rajgakTuK 1 UX aKTUBHOCTb.



89. Pagnoranaktuku u kBa3zapbl. Muleunslii myTh. Mex3Besanas cpena. AnddysHsle, nblieBbie U ra3oBbie
TYMaHHOCTH.

90. KpacHoe cMelieHre B CIIeKTpax rajakTuk. 3akoH Xab0ma. MeTobl onpeieneHus: pacCTOSIHUM.
91. Monenu Beenennoil. Mogens "bonbiioro B3psisa". [IpogomxuTenbHOCT 3BOTIOLNHA BeeneHHoil.
92. DBomonns 38e31. COBpeMEHHBIE U IPEBHUE MPEACTABIEHUS O CTPOSHUU U 3BONIIOLIMH BeesleHHO.

93. DkcnepuMeHTANIbHBIC 10KA3aTEIbCTBA KOHIEMIUH «BOJIBIIIOrO B3phIBa» U «PAaCIIUPSIOMICICS
Bcenennoi».

94. «bomnpI10i B3pEIB» U alIbTEPHATUBHBIC TeOpHH 00pa3oBaHus Beenennon. [Ipobnema cymecTBoBaHus
npyrux BceneHHbIX.

95. IIpocTpaHCTBO-BpEMSs B COBPEMEHHBIX MPEICTABICHUAX. Pa3MepHOCTh MPOCTPaHCTBA-BPEMEHH.
96. Hepemennsie mpo6iaeMbl acTpohU3UKU: TPOJOIKUTEIFHOCTD TEPMOSACPHBIX PEAKIMA B 3BE3/1aX,
YepHbIE IbIPbI, HEUTPOHHBIE 3BE3/IbI, IPOUCXOXKICHIE MAaTepHH, 00pa30BaHHE TaJaKTHK.

97. TemHas 3Heprus U TeMHasi MaTepHsl.

98. IIpoGema eTeKTUpOBaHUS TEMHON MaTEPHH.

99. MeTobl N3y4eHUs MUKPOMUDA.

100. Tunbl, OCHOBHBIE MPUHIIUIIBI, U XapAKTEPUCTUKU COBPEMEHHBIX U INIAHUPYEMBIX YCKOPUTEIIEH,
KOJUTalIepbl, KOCMUYECKHE YaCTHUIIBI.

101. BricokoTemneparypHas 1 KOMHAaTHOTEMIIEpaTypHas CBEPXPOBOAUMOCTh. OCHOBHBIE JI0CTHXKECHUS,
npo0OyeMaTHKa, MepCreKTUBHI.

102. [IpumeHeHne cBEpXIpOBOJUMOCTH.

103. DHepruu U KOHCTAHThI B3aUMOACHCTBUI.

104. Teopwust anekTpocaadboro B3auMoIeHCTBHS.

105. Benukoe o0benuHenne. KoHueniys cynepcuMMeTpuu.

106. ITmanKOBCKHE BETUYMHBI U acTOp(HU3UKa.

107. [IpoGieMbl COBpeMEHHON YHEPTeTUKH. TpagUIIMOHHBIC UCTOYHUKHI SHEPTUU.
108. HoBble HICTOYHUKH SHEPTHH.

109. YipaBinsieMblil TEpMOSIEPHBII CUHTES.

110. ITepcrieKTUBBI UCIOIB30BaHUS HOBBIX BHIOB TOILIMBA.

Tunosble 3aganusa s 3k3amena (I1IK-3)
Tumnossle 3aJaHus AJId OK3aMCHa
. 3a1aum Ha pacyeT OMOXMMHYECKUX PEAKIIUNA 1 TTPOIIECCOB.
. 321,[[3.‘11/1, HAITPpaBJICHHBIC HA ONPCACIICHNUC TCIIJIOBBIX ITIOTOKOB B reo@mnqecxnx CUCTeMax.
. 3aJ1a4M Ha pacyeT CEMCMUYECKHUX BOJH U OMPEACICHUE MAarHUTY/IbI 3€MJIETPSICEHUI
. 3a/1aun Ha pacyeT aCTPOHOMUYECKUX KOOPAMHAT OOBEKTOB, CBETUMOCTHU U PACCTOSIHUMN 10 3BE3]T
. 3a1a4M Ha pacyeT OCHOBHBIX KOCMOJIOTHUECKUX XapaKTEPUCTHK.
. 321,[{3‘11/1 Ha OoIpCACJICHUC YCKOPCHUA CB06OIIHOFO naacHus B 3aBUCUMOCTU OT IIUPOTHI MCCTHOCTHU.

~N N L kW N =

. 3a/1aun Ha pacyeT mapaMeTpPoB YEPHBIX JbIP.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
JOCTHYKEHUSI pe3ylibTaTa)
COTIMYHOY I1K-3
(85 - 100 6ammoB)
«XOpOLLIOY» [IK-3

(70 - 84 6amnoB)

«ynoBieTBoputTeasHO» |I1K-3
(50 - 69 6amnoB)

«HeynoBneTsopurensbHoy |[1K-3
(menee 50 6amnoB)
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5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW 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 pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

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

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padlOHAJIBHOCTH UCIIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJlaHHUC.

VYCTHBI OMPOC MOMKET COMPOBOXKAATHCS TMPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATHUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAMMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBO/IBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Bonbkenmreitn M.B. buodusuka : yue6.mocodue. - M3a. 3-e, crepeorur.. - CI16., M., Kpacunonap: Jlans,
2008. - 595 c.

2. Tpyxun B. N., TlokazeeB K. B., Kynunsin B. E. O6mas u sxonoruueckasi reopusuka : y4eOHUK. -
Mocksa: ®uszmataut, 2005. - 571 c. - Teker : anexkrpoHHsldt / 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. Enunoe okHO nocTyna K oOpa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F
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2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru

3.  Koncymprant cryaeHTa. ['ymMaHuTapHble HAayKd:  OJICKTPOHHO-OMONIMOTEYHass  cuUcTeMa -
http://www.studentlibrary.ru

4. Poccuiickast HalmoHaMbHas Onbamoreka - http://www.nlr.ru/
5. Hayunas snektponHast 6ubnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

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

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

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

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

4. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

5. Onekrponnas 6ubnmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

6. Poccuiickas rocynapcTBeHHas onbnuoreka: odunmanpabiid cadt. — URL: https://www.rsl.ru
7. Poccuiickast HarpoHanbHas OnbanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enprimaa. — URL: https://www.prlib.ru

9. OnexrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



