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1. Ileau u 32724 AUCHUILTMHBI

['maBHas menbp wu3ydeHus AuCHUIUIMHBL "®duzmka" cocTouT B (GOPMHPOBAHUU Yy CTYACHTOB
MIPEJICTABICHHN O IENbHON (PU3MUECKON KapTHHE MUPa, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX TBUKCHUS U
B3aNMOJICHCTBUS (PU3HUECKUX OOBEKTOB, YMEHUIO BCKPHIBATh 3aKOHOMEPHOCTH, JIeXkKAalllie B OCHOBE
Pa3IUYHBIX XUMUYECKUX MPOLIECCOB.

OcHOBHBIMHU 3aJlayaMu Kypca (U3MKH SBJSIOTCS M3ydyeHue Hambosee oOmux ¢GopM IBUKECHUS
MaTepUH, OCHOBHBIX (HU3MYECKHX SBICHHUN, (QUINYECKUX METOJIOB WX HAONIOJACHUS U
SKCIIEPUMEHTAJIBLHOTO HCCIEAOBAaHUSA, METOJI0OB TOYHOTO U3MepeHHs (U3MYECKUX BEIMYUH,
MPOCTEHIIINX METOAOB 00pabOTKH pe3yabTaToB H3MepeHuil. B mpoiecce oO0ydeHUs CTYACHTHI
JOJKHBI HE TOJIBKO OCBOUTH COOTBETCTBYIOLMK TEOPETUUECKUI MaTepHall, HO U HAYYUThCS PEIIATh
3a/1aud 0 KaXJOMYy U3 H3y4aeMbIX pa3/ieJIoB. YMEHHME pellaTh 3a/Jayd SBJISETCS OCHOBHBIM
HaBBIKOM, XapaKTEpU3YIOIIMM KadeCTBO BIAJCHHUS MaTepuaioM. B COOTBETCTBMM C 3TUM IpHU
aTTeCTalliM CTYJCHTOB Ha HSK3aMEHE (3ayeTe) OCHOBHOE BHHMAaHUE JOJDKHO YJEISATHCI WMEHHO
YMEHHUIO peliaTh 3aJauH.

B pamkax pemeHuss 3THX 3a7ad  HEOOXOJMMO O3HAKOMHUTH CTYACHTOB C TaKUMHU
(GbyHIaMEHTAIbHBIMU MOHSATUSMU, ONIPEICICHUSIMA U METOIaMU (PU3NYECKUX UCCIIeIOBAaHUH, KaK:

e (usmueckue sBieHUs, GUZNUYECKUH OIIBIT;,

e (usmueckue BeNUUYUHBI, PU3NUECKHE U3MEPEHUS, CUCTEMbl €IWHUL, a0CTPAKIIUH, THIOTE3HI,

MOJICJIH, YIIPOIIEHUS;
e (usmueckue 3aKOHBI W 3aKOHOMEPHOCTH, KAaK BBIPRKCHHE CBSI3M W B3aHMO3aBHCHUMOCTH
SIBJICHU.

2. MecTo AMcuMIIMHbI B cTpykType OITOIT

Vuebnag gucuuiinHa «Pu3nka» OTHOCHTCA K 0a30BOM 4YacTH U SBJIAETCS HEOOXOIMMOH IId
M3y4YeHUs XUMHUYECKUX U TPOQPWIHHBIX JUCIMUIUIMH, KOTOPHIE MPENOAAOTCS MapajiyIeIbHO C JIAHHBIM
MpeAMETOM WIIM Ha MOCHeayroumx Kypcax. OcBoeHHe AUCHUIUIMHBI « DU3HKa» TOIKHO MPEIIIECTBOBAThH
M3Y4YEHUIO TUCIUIUINH: MaTeMaTUKa, XUMHSI.

Jl11g u3ydeHust JaHHOW yueOHOW AUCIMILTHHBI He0OXOIMMBI 3HAHUSI, YMEHUSI U HABBIKH,
dhopMupyeMbIe B IIKOJIBHBIX Kypcax (DU3UKH, MATEMATUKH, XUMHH.

3. TpeGoBanus K pe3yabTaTaM OCBOCHHS JHCHHIIHHBI

BbimmyckHuk, ocBouBHIMH — mporpammy — OakangaBpuara, JOJDKEH — 00JajaTh  CIETYIOLUIMMH
00menpogecCHOHATbHBIMU KOMIICTCHIIMAMH

» TOTOBHOCTBHIO HMICIIOJIB30BaTh 3HAHUSI O CTPOCHHHU BELIECTBA, MPUPOJEC XHMMHUUYECKOU CBSI3H B
Pa3MYHBIX KJIacCaX XMMHUYECKHX COCTUHEHUH I MOHMMaHHs CBOWCTB MaTepUAIOB U MEXaHU3Ma
XMMHUYECKHX MPOLIECCOB, MPOTEKAIONIMX B oKkpYyxatorieM mupe (OI1K-3);

B pesynbrare uzyuenus kypcea "®usnka" CTyA€HT AOKEH
3HATh:
OCHOBHBI€ 3aKOHBI JIBIJKEHUS U B3aUMO/IEHCTBUS MaTepUaIbHBIX TOYEK;
OCHOBHBIE 3aKOHBI COXPaHEHUs (UMITYJIbCa, JHEPTUH, MOMEHTA UMITYJIbCA);
OCHOBHBI€ 3aKOHBI JIBH)KEHUS TBEPJIBIX TEJI;
OCHOBHbBIE 3aKOHOMEPHOCTH JIBUKEHUS )KUJIKOCTEH U ra3os;
XapaKTePUCTHKU MEXaHUYECKUX KOJeOaHUN 1 aKyCTUYECKUX BOJIH;
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YMCTh!

OCHOBHBI€ 3aKOHBI AJIEKTPOCTATUKY;
0COOEHHOCTH DJICKTPUUYECKOTO IMOJISl B BAKYYME U B Pa3IMYHBIX CpPEIax;
0COOEHHOCTH 3JICKTPUUECKOT0 TOKA B PAa3JIMYHBIX Cpeaax;
MpaBUjia pacueTa CIOKHBIX AJIEKTPUUYECKUX Iienel (3akonbl Kupxroda);
OCHOBHBIE 3aKOHBI MATHUTOCTATHKHU,
MAarHUTHBIE CBOMCTBA PAa3JIMYHBIX BEUIECTB;
3aKOH 3JIEKTPOMAarHUTHON MHIYKIINH;
IIKaTy ¥ 0COOCHHOCTH PACcIPOCTPAHESHHUS SJICKTPOMATHUTHBIX BOJIH Pa3HOU JUIUHBI;
3¢ dexTh HHTEpPEepeHIINN U TUPPAKINN BOJIH;
OCHOBHBIE 3aKOHBI TEOMETPUYECKON 1 BOJITHOBOM ONTHUKH;
OCHOBHBIC 3aKOHBI MOJICKYJISIPHOU (DU3HKWY;

OCHOBHBI€ 3aKOHBI TEPMOIMHAMUKY;

OCHOBHBI€ MTPUHIIUIIBI TEOPUH OTHOCUTEIBHOCTH;
OCHOBHBIC ITPUHITUIIBI KBAHTOBOW MEXAHUKH U SJICPHOUN (PU3UKHU;

IMPUMCHATH NOJTYUCHHBIC 3HAHUSA IIPU PCILICHUU 3a4aY 110 KAXKIOMY U3 Pa3ACII0B,

KOJIMYCCTBCHHO OLICHHUBATb 3HAYUMOCTD PAa3JIMYHbIX (bHSPI‘ICCKHX 3(1)(1)CKTOB B PCAJIbHBIX

mponeccax;

CTpOUTH (PU3MUECKYI0O MOAETbh MpoIlecca, NPaBUIBHO YUUTHIBAS 3HAYMMBIE IPPEKTH U
0TOpachIBasi BTOPOCTETIEHHBIE;

4. Cogepxanne M CTPYKTYPa AMCUHUILIMHBI

4.1. COOEPXXAHUE PA3JEJIOB NUCHUIIJIMHbI «®U3UKAY», nepeuenv ouenounvix cpeocme u
KOHMPOIUpyemuvix KoMnemeHyuil

Copepxanue paszgena Kon
Ne HaumeHoBaHuE KOHTpOJHpyeMoii | HAHMeHoBanue
OIICHOYHOI'0
paszzneina paznena KOMIIETEHIINH cpencra
(uu ee yacTH)
1 2 3 4
Monenn B Mexanuke. CucreMa OIIK-3 K,PK, T
orcuera. Teno orcuera. Cucremsl
duznyeckue KOOpJIUHAT M CTENEHU CBOOOBI.
1 OCHOBBI MEXaHUKH. | TpaekTopus, nnuHA IyTH, BEKTOP
) Kunematnka TOYKH | mepeMelIeHus. CxopocTs.
Y TBEPJOTO TENa. MrHoBeHHasl CKOPOCTh. Y CKOpEHUE
U €ro COCTaBIHIOIMIME. YTIIOBas
CKOPOCTb U YIJIOBOE YCKOPEHHUE.
Jnnamuka 3akoH wHepuuu. MHepumanbHas K, PK, T
MaTepUaIbHOU cucrema orcyera. Macca. Cuna.
) TOYKHU u | Bropoii 3akon Hsrorona. Tpernii
' IIOCTYATEIBHOTO 3akoH Hprorona. Cuiibl TpeHwUs.

JBH>KEHUS TBEPIOTO
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.




Pabota u sneprusi.

Oueprus, paboTa,  MOIIHOCTb.
Kunernueckas M NOTEHUUAIbHAs
JHEPIHUsl. 3aKOH  COXpaHEHUs
SHEPIUH. VYnap abCOJIIOTHO
YIPYTUX U HEYNIPYTHX TEJl.

OIIK-3

K,PK, T

Mexanuka
TBEPJOTO TeJa.

MowmeHT unepuuu. Teopema
[lIreitnepa. MOMEHT HHEPLIUU
HEKOTOPBIX TEJI OTHOCUTEIIBHO UX
r€OMETPUUYECKON OCH.
Kunernueckast sHeprus BpaleHus.
MoOMEHT cuibl. Y paBHEHHE
JUHAMUKHU BpaIlaTeIbHOIO
JBU>)KEHUS TBEPAOTO Tena. MOMEHT
HMITYJIbCA U 3aKOH €ro
COXPAHEHHSI.

TBepaoe Teno B MEXaHHUKE.
VYipyras u niaactudeckas
nedopmaruu. 3akoH ['yka.
Monyns FOnra. Kosddumment
[Iyaccona IIpenens! ynpyroctu u
npo4yHOCTH. Jlnarpamma
HaIpsKEHUS.

OIIK-3

K,PK, T

Taroreuue Tel.
DJIEMEHTBl  TEOPHUH
MOJISL.

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna TsDKeCTH U Bec.
Hesecomocts. PaboTa B nosne
Tarotenus. Kocmuueckue
ckopoctu. HennepunanbHbie
CHCTEMBI OTCYETA.

OIIK-3

K,PK, T

Mexannka
SKUJIKOCTEH.

I'mppoaspomexanuka. /laBnenue B
XKHUAKOCTHU U rase. 3akoH [lackans.
3akoH Apxumena. Y paBHEHUE
HEPa3pbIBHOCTU. Y pPaBHEHHUS
bepHymn n cneacTBus U3 Hero.
®opmyna Toppuuemmn. Ba3kocTs.
JlamunapHoe 1 TypOyJIeHTHOE
TEeYCHUE KUAKOCTEN. MeToz
oTpesieNIeHUs BA3KOCTU: a) METOJ
Crokca;

0) meton Ilyazeiins.

OIIK-3

K,PK, T




Mexanuueckue
KoJIeOaHus u
BOJIHBI.

I"apmoHuueckue KojaebaHus 1 ux
xapakTepucTuku. M3o0paxenue
TapMOHHYECKHUX KOJIeOaHUH.
l"apmonnyeckuit OCUUILISATOP:
a)[IPY’>KMHHBIA MasTHUK; 0)
(bU3MYECKU MasATHHK; B)
MAaTeMaTUYECKU MasiTHUK.
DHeprus rapMOHHYECKUX
KojeOaHuil. BeIHyX/1€eHHbIE
kojeOanus. Pezonanc.
BonHoBbIE poneccHl.
[IpononbHbIe U MONEpEUHbIE
BOJIHBI. XapaKTEPUCTUKH BOJIH.
YpaBHeHue Oeryieil BOJTHBI.
BoisiHoBOe ypaBHeHue. [loHsTHE
untepdepenuus BosiH. Ctosiune
BOJIHBI. 3BYKOBBIE BOJIHBI M UX
XapaKTEPUCTHKHU.

OIIK-3

K,PK, T

Crpoenue
BEIIECTBA U
3aKOHOMEPHOCTH
BEIIIECTBA B
razoo0pazHoM
COCTOSIHUU

[Ipenmer MonexkynsipHO# pu3nku u
TepMOAUHAMUKU. VI 1eanbHblIi ras.
3aKOHbI U/1€aJIBHOTO ra3a.
N3omporieccel 1 ux rpaduxu.
3akoH ABorajapo. 3akoH [lanpToHa.
WneanbHbliii ra3. YpaBHeHue
COCTOSIHUS M/I€aIbHOTO ra3a
(ypaBHenue Kuaiinepona-
Menneneesa). OCHOBHOE
ypaBHeHne MKT uaeanpHOro rasa.

OIIK-3

K,PK, T

MounexkyisapHo-
KMHETUYeCKast
TECOpHUSA HUACAIBHBIX
ra3oB

3axoH MakcBeinia Jiis
pacmpeeneHus MoKy
UJICATHFHOTO Ta3a MO CKOPOCTSIM.
DHeprus TEIIOBOTO IBIKEHUSI.
bapomerpuueckas popmyina.
Pacnpenenenue bonbimana.
Cpennsis niuHa CBOOOIHOTO
npobera MoJIeKyJI.

OIIK-3

K,PK, T




10.

OCHOBBI
TEPMOIUHAMUKH

Uucno creneHeil cBOOOIbI
MOJIEKYJIbl. 3aKOH PaBHOMEPHOTO
pacnpeseseHus YHEPTUH 110
CTEMEeHSIM CBOOOIbI MOJIEKYJIBI.
IIepBoe Ha4yaJI0 TEPMOJAUHAMUKHU.
PaGora raza npu u3MeHEHUU €ero
o0bema. TermmoeMKoCTb.
[Ipumenenue nepBoro Hayasna
TEPMOJMHAMUKH K U30TPOIECCAM.
AnabaTudecKui mporiecc.
[TonuTponHseIi pouecc.
Tennoseie geurarenu. Kpyrosoi
nporuiecc (uukin). [Hukn Kapho.
KIIJI nist maeanpHOTO rasa.
Obparumebie U HEOOpaTUMBIE
nporeccsl. Bropoe Hayano
TEPMOJAMHAMHUKH. a) I0 KenbBuHY;
0) no Knaysuycy. DHTponus u ee
CTaTHUCTUYECKOE TOJIKOBAHUE.
TepMoauHaMUYeCcKasi BEPOSATHOCTD.
Tperbe HaUaI0 TEPMOAMHAMUKH.

OIIK-3

K,PK, T

11.

PeanbHrble ra3sl

OTKJI0OHEHHE CBOMCTB ra3oB OT
uaeanbHOCTH. CUIIBI U
MOTEHIMAIbHASI YDHEPT U
MEKMOJIEKYJISIPHOTO
B3auMojieicTBUs. YpaBHeHUE Ban-
nep-Baanbca. M3otepmbl Ban-aep-
Baanbca 1 ux ananus. ®a3oBbie
nepexoasl I u Il pona. Jlnuarpamma
COCTOsIHMS. Y paBHCHUE
Knaitnepona - Kiay3uyca.

OIIK-3

K,PK, T

12.

CaoiicTBa
KUJIKOCTEN

IToBepxHOCTHOE HaTSOHKEHUE.
[ToBepXHOCTHO-AKTUBHBIE
BeniecrBa. CmaunBanue. /[aBieHue
10/ UCKPUBIIEHHON NOBEPXHOCTHIO
xunakoctu.  dopmyna Jlamnaca.
KanwuisgpHele siBiaeHus.

OIIK-3

K,PK, T

13.

CBoiicTBa TBEpABIX
TeN

MoHO- ¥ NOJUKpUCTAIUIBL. THIIBI
KPUCTAJUIMYECKUX TBEPABIX TEN:
a)KpucTauIorpapuuecKuil mpu3HaKk
KpuctaiioB;  0)  ¢usnyeckuit
NPU3HAK  KPHUCTAJIOB:  HOHHBIE
KPHUCTAJUTBI, aTOMHBIC KpPHCTAJUIHI;
METaJUInYeCKHe KpPHUCTAJLIBI;
MOJIEKYJISIPHEIE KPHUCTAJLIBL.
Hedextor B KpHUCTaJUIaX.
TermmoemMkocTh  TBEpABIX  TEIl.
Hcnapenue, cyOnumars,
TUTaBIICHHE W  KPUCTAJUTH3AIINS.
AmopdHble Tena.

OIIK-3

K,PK, T




14.

DNeKTpocTaTuKa

OnexTpuueckuid  3apsa.  3aKOH
Kynona. OnekTpuyeckoe ToJe€.
Hanpsbxkennocts monsa.  Ilone
3JEKTPUYECKOro aunoid. Teopema
l'aycca mig 2eKTpOCTaTHYECKOTO
10JIst u ee IIPUMEHEHUE.
[ToreHman 3JIEKTPOCTATUYECKOTO
TOJISl. HanpsixenHocTh KaK
rpaIueHT MOTCHIUAIA.
OKBUINOTEHUHUAIIbHBIE
ITOBEPXHOCTH. Boruncnenue
pa3HoCTH MIOTEHIMAJIOB o
HaIpPSHDKEHHOCTH I10JIA.

Tunel JUAJIEKTPUKOB.
[Honspuszanus JUDICKTPUKOB.
[Tonsipr30BaHHOCTD.
HanpsixenHoctb TIOJIA B
nuanektpuke. Teopema ["aycca s
3JEKTPOCTATUYECKOTO  TOoJiA B
IudIeKTpuKax. CerHeTo3eKTPUKH.
IIpoBogHuKH B
3JIEKTPOCTATHYECKOM oJIe.
OnektpoeMKocTh. KoHieHcaTopsbl.

OIIK-3

K,PK, T

15.

TlocTostHHBIH
AIEKTPUUECKUIN TOK

Onektpuueckuii Tok. Cuia ToKa.
Croponnne cwibl. JOJC u
HanpspkeHue. 3akoH Owma s
yuyactka uenu. ConpoTuBIEHHUE
MPOBOAHUKOB. PaboTa 1 MOIITHOCTH
Toka. 3akoH J[xoyns — Jlenna.
3akon Owma mis HEOJHOPOIHOTO
yuactka 1enu. [Ipasuna Kupxroda
JUISl Pa3BETBIICHHBIX LIETICH.

OIIK-3

K,PK, T

16.

DNEeKTpUYECKUE
TOKA B MeTajax,
BaKyyMe H ra3ax

DneMeHTapHas KJIacCcHuecKasi
TEOpHsI AIEKTPOMPOBOAHOCTH
MEeTauioB.  BBIBOA ~ OCHOBHBIX
3aKOHOB DJJIEKTPUYECKOTO TOKAa B
KJIACCUUYECKOU TEOPUH
AJIEKTPONPOBOAHOCTH  METAJUIOB:
a)3akoH Owma; O)3akoH Jlxoyns-
Jlenma; B)3aKOH Bunemana-
®panua. Pabora BBIXOJa
3JIEKTPOHOB u3 MeTasia.
TepmoanekTpoHHas HMUCCHSL.
3akoH borycnasckoro- JIsnrmropa

OIIK-3

K,PK, T

17.

MaruuTtHoe 1oJje

MaruutHO€E oje 51 €ro
XapakTEepPUCTUKU.  3akoH  buo-
Casapa —Jlammaca u ero
MPUMEHEHUE K pacuery
MarHUTHOTO TIOJI: a) MarHUTHOE
110JIe TPSIMOTO TOJIsi; O)MarHUTHOE

OIIK-3

K,PK, T
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mnojie B ILEHTPE  KPYroBOro
NMPOBOJHUKA C TOKOM. 3aKOH
Awmrepa. B3anmoperictue

MapajuiebHbIX TOKOB. MarnutHas
NOCTOSIHHASA. EauHUIBI MarHUTHOM
WHAYKIIMA W HalpsOKEHHOCTH
MarHUTHOTO I10JI.

MarauTHoe TIOJI€  ABMXKYIIETOCS
3apsna. Cuna Jlopenua. J[Brxenue
3apsKEHHBIX YaCTHUI] B MAarHUTHOM

ToJIe. Hupkymnsanus BEKTOpa
MarHuTHOM MHAYKUMU IOJS B
BaKyyMe. MarnutHOoe rnojue

COJIEHOMAa W TOpoHaa. TeopeMa

laycca nmma nons B. Pa6ora mo
MEPEMEIICHUIO  TPOBOJHUKA U
KOHTYpa C TOKOM B MarHUTHOM
moJie.

DJIeKTpOMarHuTHas VHYKLIUS. OIIK-3 K, PK, T
OneiTel @apanes. 3akon dapanes.
Bpamenue pamMku B MarHMTHOM
none. BuxpeBsle TOkHM  (TOKH
18 OnektpomarautHas | @yko). MHIYKTUBHOCTH KOHTYpA.
) AHIYKIUS CamouHayKIIHS. Toxkn npu
pa3MbIKaHUM U 3aMBIKAHUM LEIU.
Bzanmnasn AHAYKLUSL.
Tpanchopmartopsl. DHeprus
MAarHuTHOTO TIOJIS.
MarsnuTHblE MOMEHTHI JJIEKTPOHOB OIIK-3 K, PK, T
1 aroMoB. /[Ma- U mapaMarHeTusM.
19. Mal:HI/ITHBIe HamaramyeHHOCTb. MaruautHOE
CBOICTBA BEILIECTBA | MOJIE B BEILIECTBE.
®eppoMarHeTUKH U HMX CBOWCTBA.
[Tpupona dpeppomaruernsma
OcHOBBI Teopuu | BuxpeBoe 3yeKTpUUYEcKoe TOJIE. OIIK-3 K, PK, T
20 Makcsenna g | Tok CMEIICHUS. YpaBHeHUs
' 3JIEKTPOMArHUTHOTO | MakcBemia TSt
TIOJIst 3JI€KTPOMArHUTHOTO MOJISI.
CoOCTBEHHBIE  DJIEKTPUUECKUE K, PK, T
KoJeOaHusl. 3aKphITHIN
KoJe0aTeIbHbIN KOHTYP.
3aryxaromue  3JIEKTPUUYECKUE
DJIEKTPOMArHUTHbHIE KoJIeOaHusI. JlekpemeHT
1 KoseOaHus u 3aTyXaHus.
BOJTHBI. Hudbdepennmanbaoe
[lepemeHnHbI# TOK ypaBHEHUE BBIHYKJICHHBIX
AJIEKTPOMArHUTHBIX KOJEOaHMI
u ero pelieHue.

DIIEKTpUYECKHI pE30HAHC.
ConpoTuBieHue B enu
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IIEPEMEHHOTO TOKAa. EMKOCTBH B
Lend  MEPEMEHHOr0  TOKa.

NHnykTUBHOCTD B enu
MepeMEHHOTo Toka. 3akoH OMa
JUTSt IIEPEMEHHOTO TOKA.

Pe3onanc nmanpspokenuii. Pabora
U MOIIHOCTh  TEPEMEHHOTO
TOKa

22

OneMEHTHI
r€OMETPUYECKON
OIITHKH

BBenenue. OCHOBHbIE  3aKOHBI
reOMETPUYECKOMN OIITHUKH.
3aKOHOMEPHOCTH
pacnpocTpaHeHus CBeTa.
Kopnyckynsippass u  BoOJHOBast
teopun cBera. CKOpOCTh CBeTa.
Onbir ®uzo. Ilpunnun Depwma.
Hyanuzm CBETA. [Ixama
3JIEKTPOMArHUTHBIX BOJIH.

Toukue nuH3BL: a) (dopmyna
TOHKOW JIMH3BI; 0) TOCTpOeHUE
n300pakeHU B JIMH3aX; B)
abeppalid ONTHUYECKHX CHCTEM.
OnTrueckue mpuodOpsL: a) aymna; 0)
MHUKPOCKOII.

OIIK-3

K,PK, T

23

doromerpus

doTtomeTpusi U (HOTOMETPUUYECKHE
BEJIMYUHBIL: a)IHepreTudeckue
BEJIMYUHBI; 0)CBETOBBIC BEITHMYUHBI.
3aKoH JlamGepra. 3aKoHbI
OCBELICHHOCTH.

OIIK-3

K,PK, T

24

WnTepdepenius
cBera

KopnyckynspHele ¥ BOJHOBBIE
npeAcTaBieHus o ceere. [IpuHmun
I'rolireHca. 3akoHBI OTpPaKEHUS U
MPEIOMIIEHUsI CBETa C  TOYKH
3peHusi BOJHOBOM Teopuu. OIBIT
IOnra. KorepeHTHblE HCTOYHMKHU
CBeETa.

Metonanl HaOJIIOAEHUS
untepdepeniuu: a)merox HOHra;
0)3epkana dpenens; B) Ounpuzma
Openenst; 1) 3epkano Jlnoiiga.
WnTtepdepenuiuss npu oTpakeHUU
oT IIPO3pavHON MJIACTUHBI
(maTEpEpEeHITIS B TOHKHUX
mnenkax).  Kombuma — HbroTona.
[Ipumenenne uHTepdhepeHIn
CBeTa: a)uHTepdhepeHInoHHas
CHeKTpockonusi; 0) MpOCBETIICHHE
OITHKH; B)MHOT'0JIy4€Bast
UHTEpPepeHus; r)
uHTephepOMeTpsl, UHTEPHEPOMETP

OIIK-3

K,PK, T
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MaiikenncoHa.

25

Hudpakuus cBeTa

IIpunnun I'rolirenca- ®penens.
Meron 30u ®penens. Qudpakams
@peHeisd Ha KPYIiIoM OTBEPCTHH U
nucke. udpakuus Dpaynrodepa
oT LIEJIN. JudpaxmonHas
perieTka. Hudpakmms
@paynrodepa Ha JUPPAKIUOHHON
pelieTke. Hudpakius Ha
IIPOCTPAHCTBEHHOU pelLIeTKe.
®opmyna  Bynsda- Bbparros.
["onorpadust.

OIIK-3

K,PK, T

26

ZII/ICHepCI/IH CBCTa

Hucnepcusi cBera. HopmanbHast u
aHOMaJbHAasl JUCHEPCUU  CBETA.
DNeKTpOHHAs TEOpHUsl IUCIIEPCHUH.
I'pynmoBass u (asoBasi CKOpPOCTH
cBeta. I[lormomenue cpera. 3akoH

byrepa.

OIIK-3

K,PK, T

27

Honﬂpmaum{ CBCTa

EctecTBeHHbIN U MONSPU30BAHHBII
CBeT. 3aKkoH Mamnzoca.
[Monspuzanus CBETa npu
OTPOKEHUH ¥ TIPEJIOMIICHUH Ha
rpaHulle  ABYX  JUDJICKTPHUKOB.
3akoH Bprocrepa. JBoitHOE
Ty4enpenoMIIeHHE.
OOBIKHOBEHHBIH u
HEOOBIKHOBEHHBIA JIydd. AHaIMU3
MOJISIPU30BAaHHOTO CBETA.
[lonspuzanvoHHble  MPU3MBI U
nonsipounabl.  MCKyccTBeHHas U
onTuyeckas anuzorponus. Ipdext
Keppa. Bpamenne  miockocTu
TOJIIPU3AIUH. Onrtuyecku
aKTUBHbIE  BemecTBa. O dexT
Dapanes.

OIIK-3

K,PK, T

28

KBanToBas npupoa
HU3JTy4YCHUA CBE€Ta.
dotorddext

W3nyueHue M MOIJIONIIEHHUE CBETA.
TermoBoe usnydenue. M3nyuenue
aOCOJIIOTHO YEpPHOTO Teja. 3aKoH
Kupxroga. 3akonsl Credana-
bonbiiMmana wu cMmemenuss Buna.
®opmyna Panes- J[>xunca. KanTsl
ceera. opmyna [lnanka.

SBnenue ¢orodrddexra. OnbITH
Cronerosa. 3aKOHBI
boTtorhdhexTo. dopmyna
OitamreiiHa s GoTodddekra.
CseroBoe  naBneHue.  OmnbITHI
JlebeneBa. DOddexr Kommrona.
[yanusm csera.

OIIK-3

K,PK, T

29

Teopus aroma

Mopnenmu atoma TomcoHa u

OIlK-3

K,PK, T
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BoJiopoaa no bopy

Pezepdopna. 3akoHOMEpHOCTH B
ATOMHBIX CIIEKTpax. Cepus
bansmepa.  Ilocrtymarer  bopa.
Omnbitet  ®dpanka u  I'epua.
boposckas TeopuUs aToma
BOZOPOJa U BOAOPOJONOAOOHBIX
aTOMOB.

30

DIIEMEHTHI
KBaHTOBOU
MEXaHUKHA

KopnyckyisipHO-BOJIHOBOM

Jlyallu3M  CBOWCTB  BELIECTBA.
Bonusl ne  bpoitnsa.  BoaHoBas
byHKIHSA. Cratuctuueckas
HHTEpIIpeTaIHs BOJIHOBOI1
GbyHKIMN. VYpaBHeHue
[lIpenunrepa. JIuneiyarslii
FapMOHHYECKUI OCLIMIIIATOP.

OIIK-3

K,PK, T

31

DneMeHTHl PUZUKH
aTOMOB U MOJIEKYJI

ATOM BOJIOpOJla B  KBAaHTOBOM
MEXaHHKE. 1s-cocTositHuE
3JIEKTPOHAa B aToMe BOJAOpOJA.
Cnun AJIEKTPOHA. [TpunHumn
[Taynn. Pacnipenenenue
3JIEKTPOHOB B aTome I10
COCTOSTHUSIM. [Tepuonnueckas
cHCTeMa JJISMEHTOB Meneineena.
PenTtrenosckue CIIEKTPBI.
XUMHUYECKUE CBSI3M B MOJIEKYJax.
MonekynspHbie CIIEKTPBHI.
CrnoHTaHHOE ¥ BBIHYXXJICHHOE
n3nyuenus. Jlasepel.  CBoiicTBa
JIA3€PHOTO M3JIYyYEHHS.

OIIK-3

K,PK, T

32

DOneMeHThl (QU3UKH
aTOMHOTO si/Ipa

Cocras u XapaKTePUCTUKU
aTOMHOTO fJpa: a) pa3Mep, COCTaB
U 3apsii aTOMHOTO sA1pa; 0) nedext
MacChl M DHEPrusi CBS3U Spa; B)
CIOUH s7pa, MarHUTHBIA MOMEHT
sanpa. SnepHsle cunbl. Mogaenu
sanpa. PananoakTuBHOCTH  sifiep.
3aKoH paJMOaKTUBHOTO pacmaja.
o, P, y-pacmamel.  Metomas
HaONIOJIGHUsT U pPEerucTpanuu
pPaMOAKTUBHBIX  W3IYYCHHA U
qacTull. SImepHble peakiud U UX
tunel. [lenmHas saepHas peakiwus.
TepmosinepHas peaxiusl.
Ycekoputenu 3apsyKEHHBIX YaCTHIIL.
S nepHbIe peakTOPHI.

OIIK-3

K,PK, T

33

DOneMeHThl (PU3UKH
2JIEMEHTaPHBIX
YacTHIl

Kocmuueckoe mznmydyenne. MIooOHBI
M uX CcBoMcTBAa. ME30HBI U HX
cBoMcTBA. THIBI B3aMMOIEHCTBUSA
3JIEMEHTAPHBIX YACTHIL.

OIIK-3

K,PK, T
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4.1.1. PA3JAEJIBI AUCLHUIIIMHBI, U3YYAEMBIE BO 2 CEMECTPE

No Haumenosan KonnuectBo yacoB
paznena Bcero | KontakTHas pabora CP
JI 113 JIP
1 2 3 4 5 6 7
1 ®u3NYeCKMe  OCHOBBI  MEXAHUKH. 14 2 - 4 8
KunemaTtnka TOYKM ¥ TBEPJOTO TEA.
JluHaMyKa MaTepUAIIBHON TOYKHU U
2 MOCTYNATEeNbHOTO JIBHKEHUS 12 2 - 4 6
TBEPJIOTO TeJa.
3 Pabota u sHEprus. 9 1 } 2 6
4 Mexanuka TBEpAOTro TeIa 17 2 B S 10
5 Tsarorenue. DneMEHTH TEOPUH OIS 10 } } } 10
6 MexaHuka KUIKOCTEH. 10 B B 2 8
7 Mexanuyeckue KojieOaHUsI U BOJIHBI 8 2 B B 7
Crtpoenue BEILECTBA | 12 2 - 3 7
8 3aKOHOMEPHOCTH BelIeCTBa B
ra3000pa3HOM COCTOSIHUHU
9 MosekynsipHO-KUHETHYeCKass Teopust | 15 2 - 4 7
UJIeaTbHBIX Ta30B
10 OCHOBBI TEPMOJIMHAMUKH 15 2 } 4 10
11 PeanbHbIe razel 14 2 i 2 10
12 CBOHCTBA KUIKOCTEH 10 - - 2 8
7 - - 2 5
13 CaoiicTBa TBEPBIX Tl
Dopma KOHMpos 27 I9K3AMEH
Bcezo: 180 17 - 34 102
4.1.2. PA3JIEJIbI AUCLUIUIMHBI, N3YYAEMBIE B 3 CEMECTPE
No HaunmenoBan KonmuectBo wacoB
paszaena Bcero | KonrakTHas pabota CP
JI 13 JIP
1 2 3 4 5 6 7
14 DnexTpocTaTHKa 20 5 3 2 10
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15 ITOCTOSIHHBIN JIEKTPUYECKHUM TOK 19 5 2 2 10
16 DJIEKTpUYECKME TOKM B MeETalIax, 16 4 2 2 8
BaKyyMe€ U razax
17 MarsuTHoe nosue 21 6 2 3 10
18 DneKTpOMarHuTHas UHAYKLHUS 16 4 2 2 8
19 MarauTHEIE CBOVICTBA BEIIECTBA 18 4 2 2 10
20 OcHoBbl Teopuu MakcBenmna A 16 2 2 2 10
AJIEKTPOMArHUTHOTO TOJIS
21 DIEKTPOMATHUTHBIE  KOJEOAaHHS M 18 4 2 2 10
BOJIHBI
Hmoeosas popma xonmponsa 3AYET
144 34 17 17 76
Bcezo:
4.1.3. PA3JJEJIbI JUCLHUTIJIMHBI, U3YYAEMBIE B 4 CEMECTPE
No HanmenoBan KonunuecTBo yacos
pasnena Bcero | Konrtaktnas pabora Cp
JI I13 | JIP
1 2 3 4 5 6 7
22 DEeMEHTHI T€OMETPUUECKON ONTUKU 18 4 - 6 11
23 doTomeTpus 12 2 - 4 9
24 WuTepdepennms ceera 20 6 - 6 11
25 Jludpakuus cBeta 14 2 - 4 11
26 Jucniepcus cera 16 2 - 6 11
27 ITonsipusanus ceera 14 4 - 4 9
8 KBanTtoBasgs  mpupoma  H3JIydeHUs 12 4 - 2 9
cBeta. Porord ekt
29 Teopus aroma Bogopoaa 1o bopy 9 2 - - 10
30 DJIeMEHTHI KBAHTOBOW MEXaHUKH 8 2 - - 9
31 DneMeHThl (U3UKH aTOMOB U MOJIEKYIT 10 2 } 2 9
32 OneMeHThl (U3UKU aTOMHOTO sijipa 12 4 - 2 9
33 DOneMeHThl (PHU3UKU  DIEMEHTApHBIX 8 2 - - 9
YaCTHI]
Umoeosas chopma konmpons 27 IK3AMEH
Bcezo: 216 | 36 | - [ 36 | 117
4.2. CTPYKTYPA JUCHUIUINHBI
OO11ast TpPyA0EMKOCTh AUCIUILTUHBI cOCTaBseT 15 3aueTHbix eaunul (5404acoB)
Bun pabotst Ne cemectpa
2 3 4 Bcero
OO6m1ast Tpy10€MKOCTh 180 144 216 540
KonTakTHas padora: 51 68 72 191
Jlexyuu (J1) 17 34 36 87
Ilpakxmuueckue 3auamus (113) - 17 - 17
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Jlabopamopuvie pabomut (JIP) 34 17 36 87
CamocrosiTenpHas padora: 102 76 117 295
[ToaroroBka u MpoxXoxkacHHUE 27 - 27 54
MIPOMEXYTOUHOI aTTecTaluu
Bujx nToroBoro KOHTpoOJIst 9K3aMeH 3a4yer 9K3aMeH
(3aver, IK3aMeH)
4.3 IABOPATOPHBIE PABOThI
Ne Ne Kon-Bo
HanmMeHnoBanwue 1a00paTOpHBIX paboT
JIP | paznena 4acoB
- 1 BBogHoe 3amstre. OcobOeHHOCTH paboOTBI B JaOOPATOPHH. 2
MeTtoauka 06paboTKU pe3yabTaTOB U3MEPEHUI.
- 1 @ponTanbHble paboThl: a) OnpeneneHue MWIOTHOCTU TBEPBIX Tell 2
MpaBWIbHON  reomerpuyeckoir  Qopmbel; 06) OmnpeneneHue
YCKOpEHHsI CBOOOTHOTO TaICHUS TEJl.
1 1 Onpenenenue IUIOTHOCTH TBEPBIX TEN METOIOM 2
THJIPOCTATUYCCKOTO B3BEIIMBAHUS
2 2 N3ydyeHne 3aKOHOB pPaBHOYCKOPEHHOTO MABM)KEHHUS M BTOPOTO 2
3akoHa HproTOHAa HAa MammHe ATByza
3 3 2
Omnpenenenne CKOpPOCTH JIBYDKEHUS yJTH METOJIOM
0aTMCTUYECKOTO MAasITHUKA
5 2,4 N3ydyeHne OCHOBHOTO 3aKOHa JWHAMUKH  BpalllaTeIbHOIO 2
JIBUKCHHUSI
6 4 Onpenenenne monyins KOnra no u3rudy crepxHs 2
9 4 OmnpeneneHrne MOMEHTa HMHEPIMU Tela METOJIOM KPYTUIBHBIX 2
Koje0aHui
10 4 Onpenenenne ko3 dunreHTa KECTKOCTHU IIPYKUHBI 2

CTaTUCTHYECCKUM U JTUHAMHWYCCKHUM MCTOdaMU

21 8 Omnpenenenue TepMUYECKOro KodpuimenTa JaBiaeHUs BO3IyXa 2
IIPU MIOMOILM BO3JIyLITHOI'O TEPMOMETpa

22 8 Onpenenenre MIOTHOCTHU KUJIKOCTEN U KOHLIEHTPAllUU pacTBOpPa 2
C MIOMOIIBIO MUKHOMETpa

23 12 Omnpenenenre BIa)KHOCTH BO3/1yXa 2

24 13 Onpenenenue ko3 duinenTa TMHEHHOro pacIupeHus: TBEPAbIX 2
Ten

25 10 OrnpenenieHne OTHOWIECHHS TETNIOEMKOCTH IIPH MIOCTOSTHHOM 2
JaBJICHUH K TEIUNIOEMKOCTH ITPU MOCTOSIHHOM 00beMe
( y=C,/ Cv) meronoM Knemana- Jlesopma

26 12 Onpenenenre ko3 duueHTa MOBEPXHOCTHOIO HATSKEHUS 2
KHJIKOCTEH METOJIOM OTphIBA

27 12 Omnpenenenue kodpuimenTa BI3KOCTH KUAKOCTEH METOIOM 2

Crokca
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3akona Oma AJIsL ICPEMCHHOI'O TOKA

1 14 HccnenoBanus 35eKTpOCTATUYECKOTO TIOJISI METOAOM 2
AIEKTPOCTATUYECKOIN BaHHBI

2 14 Omnpenenenue uucna dapanes u 3apsaa EKTPOHA 2

3 14 N3ydeHue 3aBUCUMOCTH CONTPOTUBIICHUS JIEKTPOJIMTOB OT 2
TEeMIIepaTyphl

4 15 N3ydenue Mmocta YuHCTOHA 2

5 15 N3ydeHue 3aBUCUMOCTH COTPOTUBIICHUSI METAJIIIOB OT 2
TEeMIIepaTyphl

6 15 HccaenoBanue 3aBUCUMOCTH T0j1e3H0H MomHocTy 1 KITJT 2
AKKyMYJISITOpa OT €ro Harpy3Ku

8 16 HccnenoBanue 3akOHOMEPHOCTEN TEPMOIIICKTPOHHON AIMUCCUHU 2

10 16 Onpenenenre ropu30HTAIBHON COCTaBIIAIOIIEH HAMPSHKEHHOCTH 1
MarHuTHOTO TOJIT 3eMJIN

15 21 N3mepenue kodapduirienTa caMOMHIYKIIMH, EMKOCTH U IPOBEPKa 2

anekTpocraruueckoro noss. Teopema Octporpaackoro-I'aycca.
PaboTa mo mepemMenieHno 3apsiia B AJIEKTPOCTATUUECKOM TIOJIE.
ITorennuan. Pa3HocTh HOTEHIINAIOB.

-- 22 BBoanoe 3anstue. Obuiue npaBuia paboTsl B 1abopatopuu 2
onTuku. Pabota ¢ onTuyeckumu npubopamu
1 22 Omnpenenenre rIaBHOTO (POKYCHOTO PACCTOSIHUSI cOOMparonieit u 2
paccenBaroUIE JIMH3
2 22 Muxkpockor 2
4 23 Omnpenenenue CUIIBI cBeTa (oTOMETpOM 2
5 24 W3yuenue nntepdepeHIuu cBeTa ¢ noMoibio konel Hetorona 4
7 25 UccnenoBanue nudpakunu cBeTa ¢ MOMOUIBI0 AUPPAKIIMOHHOM 4
peleTku
9 27 HccnegoBanue onTHUECKH aKTUBHBIX BEIIECTB CaXapUMETPOM 4
11 31 HccenenoBanue CTpyKTYpbl KPUCTAIIIOB JIA3EPHBIM U3IIy4EHUEM
12 26 HccnenoBanue CeKTpOB UCITYCKAHUS U TTOTJIOMICHHS 4
CHEKTPOCKOIOM. ['pagynpoBKa CIEKTPOCKOIA
13 14 OrnpezeneHue noka3aTes IPeTOMICHHS KUIKOCTEH 2
14 28 N3yuenue 3akoHOB BHeHIHETO (oTodddexTa 2
15 23 N3yueHune 3aKk0HOB OCBEIIEHHOCTH 2
18 26 N3yuyeHune nOrioIeHys CBeTa BEECTBOM C IIOMOIIBIO 2
KaJlopuMeTpa
4.4 IPAKTUYECKUE 3AHATUA (CEMIMHAPBI
No Tema 3aHaTHA KonunuectBo
paznerna 4acoB
14 B3aumoneiicteue 3apsgoB. 3akoH Kynona. HampskeHHOCTh 4
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14 [IpoBOIHMKM ¥ OUDIEKTPUKU B JJIEKTPOCTATUYECKOM IIOJIE. 2
Konpaencaropsl. DHEprus 31eKTPOCTATUUECKOTO MO
15 [TocTosuusIii anekTpuyeckuit Tok. [IpaBuna Kupxroda 3
16 DNEKTPUUECKUH TOK B Ta3ax, )KUIKOCTSIX U IOJYIPOBOJHUKAX 2
17 MarauTHoe 11oJie B BAKyyMe 2
18 SlBiieHne  AAEKTPOMArHUTHOM  HUHAYKIMU. CaMOUHIYKIIUA. 2
B3aumonnnykius. IHIyKTUBHOCTb. DHEPIHsi MATHUTHOT'O NOJISI
21 IlepeMeHHBIN AIEKTPUUECKUN TOK. EMKOCTh M1 MHIYKTUBHOCTD B 2
LIENU [IEPEMEHHOTO TOKA.
4.5 KYPCOBOMU ITPOEKT (KYPCOBAS PABOTA)
He npenycmotpen
4.6 CAMOCTOATEJIBHOE U3YYEHUE IMCLHUITIJIMHBI
Ne Koi-Bo
Bormpockl, BBIHOCHMBIE Ha CAMOCTOSITENIBHOE U3yYEHUE
paszzena 4acoB
1 2 3
1 Kunematuka nNpsAMOIMHEHHOTO W KPUBOJUHEHHOIO  JBUYKEHUS 8
MaTtepuagbHOi Touku. IlyThb, mepemeleHue, cpeiHsis U MIHOBEHHas
CKOPOCTH, YCKOPEHHUE, HOPMAJIbHOE U TAHT'€HLINAJIbHOE YCKOPEHUS
1 Kunemaruka BpaiareiabHOro JBUKEHUS 6
2 Hunamuka. 3akonsl Hetotona. Cunbl B Mexanuke. mmynbc. 3akoH 6
COXPaHEHHUs UMITyJIbCa
3 Pabora. MomHocts. KuneTndeckast ¥ moTeHIMaIbHas SHEPTUU. 3aKOH 6
COXpaHEHHUsI SHEPTUU B MEXAaHUKE
4 MexaHuka TBEpIOro Tena 10
6 DNEMEHTBI MEXaHUKH KUAKOCTEN U Ta30B 8
7 Mexanunueckue konebanus. ['apMoHudeckuil ociusTop. MasaTHUKH 7
8 OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU Ta30B. 6
OnbITHBIE 3aKOHBI UEATBHOTO ra3a.
8 CraTucTHKa UeaILHOTO Ta3a 6
9 SIBnenus nepeHoca B rasax 6
10 IIepBoe Hauano TepmoauHamuku. M3onporeccs! B razax 6
10 [uknanueckue (kpyrossle) mporecchl. Mneansubiii nukin KapHo u ero 6
KIIJI. ITpuHumn neicTBHs TENJIOBOM U XOJOAUIBHON MAIlIMHBI
10 OOparuMble U HeoOpaTuMble  mpolecchl.  Bropoe  Hawaino 10
TEPMOJUHAMUKU. DHTPOIUSI.
11 Peanpnbple  rasel.  YpaBHenue Ban-nep-Baambca.  Kpurtnueckoe 8
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COCTOSIHME BelleCTBa. BHYTpEHHs SHEPIUs peabHOIO rasa.

12 CporictBa xuakocteil. I[lOBEepXHOCTHBIE SIBJICHHSI B KUIKOCTSX. 6
SIBaeHust cMmauuBaHuUs M HecmauuBaHudA. JlaBinenuwe Jlamaca.
Kamwinsipasie siBieHwusI.

14 B3aumoneiicteue  3apsimoB.  3akon  Kynona.  HampsikeHHOCTB 12
anekTpoctarndeckoro noist. Teopema Octporpaackoro-Iaycca. Pabora
[0 MEPEMEILICHUI0 3apsia B 3JeKTpocTaTudyeckoM mnosie. Ilotenmuan.
Pa3zHocTh noTeHIHAIIOB.

15 [IpoBOOHUKKM W AMDJIEKTPUKHM B DJIEKTPOCTATUYECKOM  TIOJIE. 10
KonzgeHncaropbl. QHeprusi 3J€KTPOCTaTUYECKOI0 HOJISl.

16 [TocTostHHBIM dnekTpudeckuid ToK. [TpaBuia Kupxroda 12

17 DNEKTPUUECKUN TOK B Ta3ax, )KMIKOCTSIX U IOJYIPOBOJHUKAX 10

18 MarnuTHoe 110J1€ B BaKyyme 12

19 SIBneHue 3JIEKTPOMArHUTHOM MHIYKIUU. Camounnykuus. 10
B3aumounnykius. IHIyKTUBHOCTb. DHEPIUsi MArHUTHOT'O TOJISI.

21 IlepeMeHHBIN 3IEKTPUYECKUN TOK. EMKOCTP M MHAYKTUBHOCTbH B LIE€NU 10
IEPEMEHHOT'0 TOKA.

22,23 ['eomerpuueckast onTuka u GOTOMETPHS 16
24 HNurtepdepennus ceera 21
25 Hudpaxuus ceeta 16
28 TermnoBoe wW3JIydeHHE M €ro XapakTepucTUkd. 3akoH Kupxroda. 16

®opmyia [Inanka.
28 KBanToBas mpupo/a cBeTa 1 BOJIHOBBIE CBOKWCTBA YyacThll. DoTor(dexT. 16
JlaBneHue cBera.

29,30 | Atom bopa. PentrenoBckue gyuu 16

32 Crpoenne sapa. J[ledexkr maccel. PaguoaktuBHOcTh. IlpaBuna 16
cMenieHus. Anepusie peakuun. Llennas peakuus
Hroro: 278

5. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTHU U MIPOMEXYTOYHOM ATTECTAIIUA

IIpoMexyTOUHBIII KOHTPOJIb 3HAHUM CTYICHTOB OCYILIECTBJIETCA IO TPEM BHUJAM 3aHATHM:
JIEKUMOHHBIM, JJAOOPAaTOPHBIM U MPAKTUYECKUM. balljibl Mo peHTHHIOBBIM TOYKAM paclpeAessioTcs Tak:
23; 23; 24.

KomnnokBuymsl npoBoasarcs B ycTHoM ¢opme. Kpome 3Toro cryzneHtam npeasararoTcsi TeCThl s
IIPOMEXYTOUYHOTO KOHTposis. ColepkaHue KOHTPOJIBHBIX 33JaHUH COOTBETCTBYET IIPOIPaMMHBIM
TpeboBanusaM. TecTupoBaHue NpoBOAUTCA Ha O6a3e KoMIbioTepHOro komiiekca KbI'Y.
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5.1. KOHTPOJIbHBIE BOITPOCHI, BBIHOCUMBIE HA 3AILIUTY JIABOPATOPHBIX PABOT

(xonTponupyembie komnereHuuu: OIIK-3)

OIMPEAEJIEHME IVDIOTHOCTU TBEPbIX TEJI METOAOM I'MIPOCTATUYECKOI'O

B3BEILIMNBAHNA

1) Yro Ha3bIBaeTCA IJIOTHOCTHIO BEIIECTBA U OT YErO OHA 3aBUCHUT?

2) Yto cimy)uT MEpoH IJIaBy4YeCcTH Kopadiaei? Y clioBus IIaBaHusl TEIl.

3) Moxer nu cuiia 1aBjIeHUs Ha THO cocyaa ObITh MeHble Beca Tena? bombiie Beca Tena?
4) CdhopmynupyiTe 3aKOH COOOIIAIOIINXCS COCY/IOB.

5) Kaxkue meToapl onpeneseHns II0THOCTH BEUIECTBA BbI 3HAeTe?

1)

3)
4)
5)
6)

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUS 1 BTOPOI'O 3AKOHA

1)
2)
3)
4)
5)

HBIOTOHA HA MAIIIMHE ATBY 1A
CdopmynupoBats 3akoHbl HproTOHA.
[lonsTHE O MaTEpPUAIBHOM TOUKE.
IIyts n nepemenienre. CKOpOCTb, €€ BEJIMUMHA U HAIIPaBJICHHUE.
YckopeHue. 3aKOHbI IyTH JIJIs1 PABHOYCKOPEHHOI'O U PAaBHOMEPHOT'O JIBH)KEHUS.
Ot kakux (aKkTOpPOB 3aBUCUT YCKOpeHHe?

OIMPEAEJIEHME CKOPOCTHU ABWXEHUA I1YJIM METOAOM BAJUIMCTUYECKOI'O

1)
2)
3)
4)

5)

MASTHHUKA
Kakue 3ak0HBI COXpaHEHHUS UCIIONB3YIOTCS B padote?
Urto Takoe 3amMKHYyTas cucrema’?
[TokaxuTe, 4TO 3aKOH COXpPAHECHHUS HUMIYJIbCAa SIBJISIETCSA CIIEICTBUEM TPETHErO 3aKOHA
HeroTona.
CpaBHHUTh KHHETHYECKYIO JHEPTHI0 MYJIH 10 COYIApEHUs C KUHETUYECKOW HJHepruei
CHUCTEMBI MasiTHUK —I1YJISI IOCJIE COYAApPEHUSL.
[Toyemy B paboTe peKOMEHIYETCS CTPEIATH TOJIBKO MO HETIOBKHOMY LIHJIUHIPY?

N3YYEHUE OCHOBHOI'O 3AKOHA TMHAMUKU BPAILIATEJIBHOT'O IBMPKEHU A
Mowment cuisbl. 11nedo cunsl. MOMEHT MHEpLIMK TBEPAOTO TEIA.
OCHOBHOM 3aKOH JUHAMMKH BPALIATEIbHOTO IBUKEHUSI.
YeMy paBHa cuia HATSHKEHUSI HUTU?
BriBecTu BpaiaTenbHbIil MOMEHT CUJIBI B JaHHOU paloTe.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.
BriBeCTH MOMEHT MHEPLIMHU CTEPKHS 111 OCH BPAILLIEHHUs], IPOXOAIIECH Yepe3 LEHTP Macc.

1)

2)
3)
4)
5)

OINPEAEJIEHME MOAVYJIA FOHI'A 110 U3I'BY CTEPXHA
Yro HazbiBaercs nedopmanueii? Kakxue Buabl nedopmanuii cymectBytor? Ilo kakomy
IIPU3HAKY TeJa JENIATCS Ha yIpYrue U Heynpyrue?
KakoB ¢uznueckuit cmpicin moayns KOnra?
UeMmy paBeH MOMEHT MUHEPIIUH CTEP>KHS (BBIBECTH (POPMYIY).
CdhopmynupoBath 3akoH ['yka 1711 OCHOBHBIX BUAOB J1e(hOpMaIIHH.
Juarpamma pactsibkeHns. OCHOBHBIE MEXaHUYECKUE CBOWCTBA TBEPIOTO Tea.
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OINPEAEJIEHME MOMEHTA MHEPIITMN MAXOBOI'O KOJIECA 1 CWUJIbI TPEHN S B
OIIOPE
OT yero 3aBUCUT MOMEHT WHEPLIUU BPAIIAIOIIEHCS CUCTEMBbI?
1) BeiBectu (opmyny ais pacueTa MOMEHTa MHEPLUUU OAHOPOAHOTO JHCKA OTHOCHTEIBHO
OCH, IEPIICHIUKYIISPHON K IJIOCKOCTHU AUCKA U MPOXOIAIICH Yepes ero HeHTp.
2) BsiBog pacyeTHON (HOPMYIIBI.
3) Cuna tpeHus. TpeHHe MOKOs, CKOJIbXEHUS U KaueHUS.
4) KuHernueckas SHEprus Bpallarolerocs Tena.

OITIPEAEJIEHME MOMEHTA MHEPLIMUN TEJIA METOJJOM KPYTUJIbHBIX
KOJIEBAHUI
1) Hanucatb OCHOBHOH 3aKOH IMHAMUKH BpAIIATEIbHOIO JBUKECHHUSL.
2) CdopmynupoBaTh U HaKCATh, YTO TAKOE MOMEHT UHEPLIUU, MOMEHT CHJIBL.
3) UYrto Ha3bIBaeTCSI MOAYJIEM Kpy4eHHUs?
4) Teopewma IlITeitnepa, BBIBOI (hOPMYJIBI.
5) Uemy paBeH MOMEHT HHEpPLUUH CTEP)KHS OTHOCUTEIBHO OCH, MEpPHEHAUKYIIPHON
CTEPXKHIO, IPOXOASILEN Yepe3 UEHTpP TsokecTu? Yepes KOHel CTepKHA?

OIMIPEAEJIEHUE KOOODOUIIMEHTA XXECTKOCTH ITPYKMHDBI
CTATUYECKUM N TMHAMUWYECKUM METOJJAMU
1) Kakoit Bu1 uMeeT ypaBHEHUE JIBUKEHUS IIPU TAPMOHMUYECKOM KOJIeOaHuu?
2) Kakue kone0aHus CUCTEMbI Ha3bIBAIOTCSI COOCTBEHHBIMU U KAKUE€ BBIHYK/IEHHBIMU?
3) CkopocTh U YCKOpeHHUe Koyie0aTebHOI CUCTEMBI.
4) Yemy paBHa MOJHAasi SHEPTUs KojaeOaTeIbHON CUCTEMBbI?
5) BbluucnuTh 1O MONYyYEHHBIM JaHHBIM H3MepeHH (a3y ot cOOCTBEHHBIX KOJeOaHMI
MIPYKUHHOTO MasiTHUKA U CMEILIEHUE TPpy3a X yepe3 3 ¢ OT Hayajla OTCYETa BPEMEHHU.
6) Yro Takoe pe3oHaHC?

OITPEJIEJIEHME CKOPOCTHU 3BYKA B BO3/IYXE METOIOM CTOAYNX BOJIH
1) Yto Ha3BIBAIOT MEXAHUYECKOUN BOJTHON?
2) IlomyuuTe ypaBHEHHE CTOSYEH BOJHBI.
3) Urto Ha3bIBaeTcs 3ByKOM? YIbTpa3BykoM?
4) Tlepeuncnute XapaKTepPUCTHKH 3BYKa
5) PesepOepanus

OINPEAEJIEHUE KOSOOUIIMEHTA BA3KOCTU XXKUAKOCTU METO/I0OM CTOKCA
1) ®opmyna HeloToHa 17151 BA3KOCTH.
2) Koaddunuenr szkoctr. Pu3nyeckuil cMbIci Ko UIIMEeHTa BA3KOCTH.
3) EnauHuis: uamepeHus BI3KOCTH.
4) Meroxa Crokca. BeiBog pacueTHOM (GOpMYITHI.
5) Metoas! onpeneneHust KOdpPUIMEHTa BI3KOCTH.

ONPEJAEJIEHUE TEPMHUYECKOI'O KOO®DOUIIMEHTA JTABJIEHWA BO3Y XA I11PU
I[IOMOIIN BO3AYIIHOI'O TEPMOMETPA

1) Kakoii ra3 Ha3pIBaeTcs UaeaabHbIM?

2) U3ompotieccsl, UX YpaBHEHUS U IpadHKu.

3) Uro Ha3bIBaeTCS TEPMUUYECKUM KOIPPUIIMECHTOM J1aBIIEHUS, KAKOB €ro PU3nYecKuil cMbICi?
4) KakoB npuHIMIT pabOTEl MaHOMETpA?

5) KakoB MoJieKyIsipHO-KUHETUUECKUI CMBICTT 1aBJICHUS 1 a0COJIIOTHOM TeMIiepatypbl?
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OIMPEAEJIEHVE U3MEHEHUWA SHTPOITNN CUCTEMBI
1) OO6parumbie 1 HEOOpATUMBIE TIPOLIECCHI.
2) llepBoe u BTOpO€ Hauajga TEPMOJAUHAMUKH.
3) DHrpomnwus, e H3MCHCHHE.
4) Huxnuueckue npoueccol. Lk Kapho.
5) TlonsTue "remnoBoit cmeptu" BeeneHHoi.

OINPEAEJIEHME BJIA’KHOCTHU BO3 Y XA
1) UYro Ha3pIBaeTcst aOCOMOTHON, OTHOCUTEIBHOM BIAYKHOCTHIO?
2) Kak yctpoen BosocssHON TUTpOMETp?
3) UYrto Takoe TOYKa pOCHl, KAKHUM CITIOCOOOM €€ OIPEICTUTh?
4) Kakum sBisieTcs BOASHOM IMap, HaXOSIIUICS BBIIIE TOYKHA POCHI, HUKE TOYKU POCHI?
5) Korga otHOcuTenbHas BIAXHOCTh paBHa Hymo? Kak onpenenuts OTHOCHTEIBHYIO
BIIQXKHOCTb, 3Hasi TOUKY POCHI?

OIMPEAEJIEHUE KODODOUIIMEHTA ITOBEPXHOCTHOI'O
HATSIDKEHU S XXUJIKOCTEN METOJIOM OTPBIBA
1) Yto Takoe MOJEKYJSIPHOE AABJICHUE B )KUJIKOCTH?
2) Ilo kakoMy HampaBJICHUIO ACUCTBYET CUJIa TOBEPXHOCTHOTO HATSKEHUS?
3) Uro Takoe K03(pPUIMEHT TOBEPXHOCTHOTO HATsHKCHHSI? DU3NYECKUil CMBICT G. B kakux
€IMHUIIAX OH u3MepseTcs?
4) Ot yero 3aBUCUT KOXPUIIUEHT MOBEPXHOCTHOTO HATsKEHUs (o)? MeTobl onpeeneHus
MOBEPXHOCTHOTO HaTsKeHUs. [I0BepXHOCTHO-aKTHBHBIC BEIIECTBA.
5) Kanumnsipasle siBieHus. SIBlIeHUe CMauUBaHMUS.

OITPEJEJIEHUE KODOOUITUEHTA JIMHEMHOI'O
PACIIMPEHUA TBEPABIX TEJI
1) Yro HazbiBaeTcs K03(hPULMEeHTOM JTUHEHHOTO (00BEMHOT0) pacIIupeHus?
2) U3o0pa3ute rpaduyecku 3aBUCUMOCTb NMOTEHIMAIBLHOM 3HEPIUM B3aUMOJEHCTBUS JIBYX
YaCTHI] OT PACCTOSIHUS MEXY HUMH.
3) Ilpoananuzupyiite GU3NYECKYIO MPUUUHY TEIIOBOTO PACIIMPEHUS TBEPBIX TeJl.
4) B uem BbIpakaeTcsd aHU30TPOINUs (U3NYECKUX CBOWCTB TBEPABIX TeJ, KAaKOBBI €€
MPUYUHBI?
5) KakoB nopsiiok BeTUYUHBI KO3QPHUIHEHTA TMHEHHOTO PACIIUPEHUs TBEPBIX Tes?

OIIPEJIEJIEHUE TIJIOTHOCTU XXUJAKOCTEM 1 KOHLIEHTPALIMU PACTBOPA C
[IOMOIBIO ITMKHOMETPA

1) UYro Ha3bIBAIOT MJIOTHOCTHIO BeleCTBA?

2) Ilouemy MeTKa Ha MTMKHOMETPE HAHOCUTCS HA Y3KOM TOpPJIBbIILIKE?

3) Ilouemy 00bEM KHMIKOCTH B TUKHOMETPE Y3HAIOT Yepe3 Maccy BOJIbl, a He OepyT 00beM,
YKa3aHHBIN HA MTUKHOMETpE?

4) Konuenrpauus. PacTBopbl (0THOHOpPMAJIbHBIH, OJHOMOJISIPHBIH).

5) IloBepXHOCTHO-aKTHBHBIE BEIIECTBA.

OINPEAEJIEHME OTHOLIEHWA TEIUVIOEMKOCTHU ITPU ITOCTOAHHOM JABJIEHUU K
TEIUVIOEMKOCTH ITPU IIOCTOAHHOM OB BEME METO/IOM KJIEMAHA-ZIE3OPMA
1) W3omnporiecchl 1 UX ypaBHEHUS.
2) IlepBblit NPUHIMIT TEPMOJMHAMUKN
3) Kaxkue nporueccsl Ha3bIBalOTCS 00PaTUMBIMHU, HEOOPATUMBIMU ?
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4) TennoeMKOCTh Tesa. Y AebHas TETUIOEMKOCTb. Y IebHas U MOJIIpHAs TETIJIOEMKOCTH.
5) Kaxoii Buj mporiecca COOTBETCTBYET KaXKIOMY STaIly OIbITa?

OITPEJIEJIEHUE YJIEJIBHOM TEILJIOTHI ITEPEXOJIA BOJIbI B ITIAP ITPU
TEMIIEPATYPE KUITEHU A
1) Hcnapenue u KOHJEHCALMsL.
2) PaBHOBecHe XUAKOCTU U HACBIIIIEHHOTO Hapa.
3) Kputuueckoe coctosiHue
4) IlepechllieHHBIN TIAp U MIEPErPeTast )KUIKOCTD.
5) Kunenue. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT 1aBJICHUS.

OITPEJIEJIEHUE MOJISIPHOM MACCHI BO3/IYXA
1) Ckonbko mapamMeTpoB XapaKTEpU3yeT COCTOSIHUE JaHHOW Macchl ra3a?
2) VYuuBepcanbHas ra3oBasi HOCTOsIHHAS, e (PU3UUYECKUN CMBICI.
3) Ywucno ABoraapo. 3akoH ABOTaJipo.
4) VYpaBHenne MenneneeBa—Knanelpona.
5) OcHOBHOE ypaBHEHHE MOJIEKYISIPHO—KHMHETUYECKOW TEOPUH HIeaIbHBIX Ta30B.

OTIPEJEJIEHUE KOD®OUITUEHTA IMHAMUYECKON BA3KOCTU BO3JIYXA
1) Yem oOycnoBiieHa BA3KOCTb ra3oB?
2) ®dusnyeckuil CMbICI BA3KOCTH. EAMHUIBI ©3MEpEeHHsI BA3KOCTH.
3) Kak 3aBuCHT BS3KOCTb ra30B OT TEMIIEPATyphl?
4) Kak 3aBucHT cpeaHsist JuIMHA CBOOOAHOTO Mpodera MOJIEKYJI T'a3a OT TeMIeparypsl?
5) UYem 0OBsSCHSAETCS 3aBUCUMOCTB dPPEKTHBHOTO TUAMETPa MOJIEKYJI Ta3a OT TEMIIEPaTyphI?

NCCIIEJOBAHUE SJIEKTPOCTATUYECKOI'O I10JISI METO/10M
JIEKTPOCTATUYECKOM BAHHBI

1) 3akon Kynona. BzaumoneiicTBue 3apsioB.

2) I'padpuueckoe nzodbpaxenue nosuend. HanpsoxeHHOCTH anekTpoctatndyeckoro mnoiis. Ilone
TOYEYHOTO 3apsja.

3) Tlorenmuain. Pa3HocTh MOTEHIIMANOB. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

4) CBs13b HaNpPSHKEHHOCTH T0JIS C TOTEHLIUAJIOM.

5) Hupkynsius BeKTopa HAMPsHKEHHOCTH AIEKTPOCTATUYECKOTO MO,

6) Jlokaxure CleAyIOIINe MOHATHS:

a) IB€ HKBUIIOTEHIIMAJIbHBIE JTMHUH 3JEKTPOCTATUUECKOTO MO C Pa3IMUHbIMU 3HAYEHUSAMU
IIOTEHIIAAJIa HE IEPECEKALOTCS;

0) cUJIOBbIE IMHUU BCET1a MEePIEHANKYISPHBI IKBUITOTEHIIMATBHBIM ITOBEPXHOCTSM.

OINIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA SJIEKTPOHA
1) IlpoBomHuKH BTOPOro pofa (3JIE€KTPOJINUThI). MeXaHu3M MpOBOAUMOCTH
2) SJEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLIUAIIHSL.
3) Onexrponus. ChopmynupoBath U A0KazaTh 3aKkoHbI Dapanest A 3IEeKTPoIu3a.
4) ®usnueckuit cmpich yncia Papanes U IEKTPOXUMUYECKOTO SKBUBAJICHTA BEILIECTBA.
5) HanummuTe 1 00BSICHUTE PEAKIIMU, TPOTEKAIONINE Y aHO A M KaTo/1a.

N3YUYEHHUE 3ABUCUMOCTU COITPOTUBJIEHM
OJIEKTPOJIMTOB OT TEMIIEPATYPbI
1) DnexkTponuTHYecKasi AUCCOIMAIIHS.
2) JIBmxeHue 3apsHKEHHBIX YacTHIl B AJIEKTponuTax. [101BU’KHOCTH HOHOB.
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3) TemneparypHas 3aBUCHMOCTb  CONPOTHBJICHHUS  DJICKTPOJIUTOB. TemMrepaTypHbIH
KO3 (HUIIUEHT COMTPOTUBIICHHUSI SJICKTPOIUTOB.
4) Iloyemy B maHHOM pabOTe cXemMa MUTACTCS IEPEMEHHBIM TOKOM ?

N3YUEHUE MOCTA YUTCTOHA
1). PazBerBnennsie nenu. [Ipasuna Kupxrodga.
2). BeiBecTH ycioBuE paBHOBECHS MOCTa Y UTCTOHA.
3). IlocnenoBaTenbHOE U apaJIIEIbHOE COEAMHEHUE TPOBOAHHUKOB.
4).Ilpenmy1iecTBa MOCTOBOM CXEMBI 110 CPAaBHEHHUIO C METOJIOM aMIIEpPMETPa U BOJIbTMETPA.
5). [louemy Ha peoxopie Bcerja MOXHO HalTh Takyro Touky "JI" , moTeHuuan KOTOpoW paBeH
noTteHuuany B Touke E.

OITPEJIEJIEHUE I'OPU30OHTAJIBHOM COCTABJISIOIIEN
HATIPS)KEHHOCTU MATHUTHOI'O TTOJIA 3EMJIN

1) Cdopmynupyiite 3akon buo-Casapa-Jlamnaca. Kak onpeaenuts HanpaBinenue dB.
2)  WHaykuust MarHUTHOTO OJISL IPSIMOTO U KPYTrOBOI'O TOKOB.
3) H3zobpasure rpadmyeckd KapTUHY CHJIOBBIX JHHHH MarHUTHOTO TOJS IS MPSMOTO U
KpYroBOT'O TOKOB. DJIEMEHThI 36MHOI'O MarHeTU3Ma.
4)  OObBsiCHUTE YCTPOMCTBO U TNPUHIMUI JCWUCTBUS TaHTeHC-TalbBaHoMeTpa. [loyemy
M3MEpEHUS BBIFOJIHEE POBOUTH pH yriie 45 rpagaycos.
5) Tlouemy crnemyer OpUEHTHPOBATH KATYIIKy TaHTEHC-TaJbBaHOMETpPA BJIOJb MAarHUTHOTO
MepuanaHa?

N3YYEHUE ITOJIYITPOBOJHUKOBOI'O IMOJA U ITOJIYIIPOBOAHMKOBBIX
ITPUBOPOB
1) B yem oTiMuue MoJIympOBOJHUKOB OT METAJJIOB U JIUAIEKTPUKOB 10 UX 3JIEKTPUUECKUM
cBoiicTBam?
2) CoOcTBeHHas U IPUMECHas IPOBOJAUMOCTH MOITYIPOBOJIHUKOB.
3) IpuHuun nefcTBUs NOIYIPOBOJIHUKOBOIO AUO/A. P-N- MIEPEXOI.
4) Ilpsimoit u oO6patHbIil Tok. Koadduurent BoimpamiaeHus.
5) OObsacHUTE NPUHIUN JEHCTBUS NOTYIPOBOJHUKOBBIX BBINPSIMHUTEICH.

CHATUE KPUBO HAMATHUYEHUS U TTIETJIM TUCTEPE3UCA
C IIOMOUIBIO OCHUJIJIOTPADA
1) XapakTepucTuKa MarHeTUKOB (Jina-, napa- U eppoOMarHeTHKH).
2) Kak 00bsSICHUTH siBIEHUE THCTEpe3uca Y (heppOMarHeTUKOB.
3) 3aBHMCHMOCTP MAarHMTHOW MPOHHMIIAEMOCTH OT HAaMarHUYMBAIOLIETO0 MOJA  JUId
(dheppoMarHeTUKoOB
4) Yro Takoe KOIPLUUTUBHAS CHJIA, OCTATOYHAS HAMAarHUYEHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A
METAJIJIOB OT TEMIIEPATYPbBI

1) OcHOBHBIE MOJIOKEHUS KIIACCUYECKOH 3JIEKTPOHHOM TEOPHH METALIOB.
2) BeBoj 3akona Oma u 3akoHa J[xoyms- Jlenna B muddepernmansHoi Gopme.
3) IlonsATue 0 30HHON TEOPHH METAJUIOB, ITOJIYIPOBOAHUKOB, TUJIEKTPUKOB.
4) 3aBUCHMOCTb  CONpPOTUBJIEHUS OT TeMmieparypsl y MertauioB. [lonstue o
CBEPXITPOBOJUMOCTH.
5) Uro Ha3bIBaeTcs TeMIEpaTypHBIM KO3(PPHUIIMEHTOM COITPOTUBIIEHUS U €r0 Pa3MEPHOCTH?

UCCJIEJOBAHUE 3ABMCUMOCTH TTIOJIE3HOM MOILHOCTU U KI1/]
AKKYMVIJEATOPA OT EI'O HAT'PY3KU
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)
2)
3)
4)

5)

)

2)
3)

4)
5)
1)

2)

Uto nazpiBaeTcsa DJIC u kak MoxkHO u3Meputh IJ]C uctounuka?

Kaxkue cunpl Ha3pIBalOTCS CTOPOHHUMHU?

Hate onpenenenust KIIJ[ akkymynaropa, moaHOM ¥ OJIE3HOW MOLIHOCTH.

[Tonyunts 3aBucumoctu KIIJ[, MmoaHOM ¥ MOJE3HOM MOLIHOCTM OT CHJIBI TOKa B
aHaJIMTU4YeCcKou popme.

Kopotkoe 3aMbIkanue.

N3MEPEHUE KOOOOUITMEHTA CAMOUHAYKIMU, EMKOCTU U ITPOBEPKA
3AKOHA OMA IS ITEPEMEHHOI'O TOKA
1) Kakoe ¢usnyeckoe siBICHUE JIGKUT B OCHOBE IMOTYYCHUS IEPEMEHHOTO TOKa?
2) PaboTa 1 MOIITHOCTH IEPEMEHHOTO TOKa?
3) Ilpupona BOZHUKHOBEHUSI MHIYKTUBHOI'O U EMKOCTHOT'O COITPOTUBIICHHUSL.
4) Hammcatp 3akoH OMa 1l IEPEMEHHOTO TOKA.
5) T'eneparopbl nepeMEHHOTO TOKa

UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMOXJIEKTPOHHOU SMUCCUU

1) DnexTpuyeckuii TOK B BakyyMme. SIBlIeHHE TEPMOIIEKTPOHHON SMUCCUH.

2) Tlonstue paboOTHI BRIXOAA IEKTPOHA U3 MeTaia. [IoBepXHOCTHAS pa3HOCTH MOTEHIIMAIOB
Y KaK OHU OIPEeeIIIOTCS.

3) OOBscHUTE NpOLECC BEIPHIBAHUS 3JIEKTPOHOB HA IPAHUIIE METAII-BAaKyyM.

4) 3akon borycnasckoro- JIenrmiopa

5) IloctpoiiTe M OOBSACHUTE BOJBT- AMIIEPHYIO XapaKTEPUCTUKY BaKyyMHOIO IUOJa IpU
pa3IMYHbIX TEMIIepaTypax Karojaa

OINPEJAEJIEHUE I''TABHOI'O ®OKYCHOI'O PACCTOSHUA COBUPAIOIIEN 1
PACCENBAIOIIEN JINH3

JlaTb ornpeneneHne ONTUYECKOro IIEHTPa, ONTUYECKON ocH, (POKATBbHOM MIIOCKOCTH, INIaBHBIX
(hoKycoB.

Haueptuth xox myueil B nyne. [loctpoenne nzobpaxeHuii B TMH3aX.

OnTuueckas cuia TuH3bL. EquHua nsmepeHus.

[Ipn kakux yciaoBHMSIX cHcCTeMa M3 coOuparollell M pacceuBarolleil JuH3 OyaeT naBath
JeWCTBUTENBHOE N300paxeHue?

Kakue ObiBatoT abeppanuu ontuueckux cucremM? Kak oOHUM MposBISIOTCS U 4YeM
00yCIOBIIEHBI?

MHUKPOCKOII
KakoBbl HazHayeHMs] U TPUHLUI AECUCTBUA JyNbl U MUKpockoma? HauepTuTs xon siydel B
3THUX MpUOOpax.
UeM MHUKPOCKOM OTJIMYAETCS OT 3pUTEIBLHONU TPYOBbI?
Kak yBenMuuTh pa3pelaroniylo CrocoOHOCTh JyIbl, MHUKpockoma? Yem orpaHudeHa 3Ta
BeIM4yuHa?
[Touemy npu U3MepeHNH alepTypPHOTo yria HeoOxoauMa (GOKyCUpOBKa Ha quadparmy?
MO’KHO 71 C IOMOIIIbIO MUKPOCKOTIa Ha0JII01aTh OTJEIbHbBIE MOJIEKYJIbI?

ONIPEJAEJIEHUE CUJIbI CBETA ®OTOMETPOM
CeeroBoil motok. Enmnuna ceeroBoro mnoroka. Cuma cBeta. OCBEIIEHHOCTb. SpKOCTB.
EnuHuier nsmMepeHus STUX BEIUYHH.
@OoTOMETPBI U UX IPUMEHEHUE.

N3YUYEHUE MHTEPO®EPEHIIMM CBETA C ITOMOUIBIO KOJIELI HBFIOTOHA
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1) B wem coctoutr u OOBsACHSETCS pa3iauuMe B Kojibllax HploTOHA Tpu HAOMIOACHUH B
OTPaXKEHHOM U IIPOXOJSILEM CBETE?

2) Kakoit Bug wumeror konblia HproToHa mnpu HaOmogeHun B OenmoM cBere? [ne oHum
JIOKAJIU30BaHbI?

3) B uem omimuue Mexay UHTEp(EPEHIIMOHHBIMHU IOJIOCAMH PAaBHOTO HAKIOHA W MOJOCAMHU
pPaBHOM TOJIIIUHBI?

4) Kak u3zmenutcs BuJ Kojer HploToHa, €ciii HEeMHOTO MPUTIOAHSATE JIMH3Y MO/ TUTACTHHKOMN ?

5) Tlowemy Ha mepudepun MHTEPHEPEHIMOHHONW KAPTHUHBI KOJbIA PACIIONIOKEHBI T'YIIE, YeM B
LeHTpe?

6) MOXHO 1M TMOJYy4YHTh Takue Koiibla HploTOHa, YTOOBI MX MOXHO ObUIO HaOmogaTh 0e3
MHKpOCKoma?

7) Honywarorcst s koibla HplooToHa, ecnu BMeCTO CEpUUECKO JIMH3BI HCIOJIB30BaTh
UWIMHAPHYECKY0? MOKHO JTU IPU ATOM OINPEAETUTh AJIUHY cBeTa?

N3YUYEHUE [MPUHIUIIA 'OJIOTPAOUN
1) Croco0Obl nosyyeHus J1a3epHOT0 U3ITY4ECHHUS.
2) HHurepdepenus cBera (3€KTPOMArHUTHON BOJIHBI).
3) Hdudpakuus 37eKTPOMarHUTHBIX BOJH (CBETA).
4) Kak nomydaercs ronorpaduueckoe usoopaxxeHue?
5) Kakum crioco6om BocCcTaHABIUBAIOT TOIOrpadudecKoe n3o0pakeHue?
6) Ilpumenenue rojgorpaduu.

UCCJIEJOBAHUE JIM®PAKIIMM CBETA C [TIOMOILBIO OIITUYECKOM CKAMBU
1) ChopmynupoBats npunuuil I'roiirenca-dpenens.
2) Meron 308 OpeHerns.
3) OOBsicHUTD BUA AU(PPAKITUOHHONW KaPTUHBI OT Y3KOHU IIENH U IU(PAKIIHOHHON PEIIeTKH.
4) B uem paznuuue 1u(ppakIMOHHBIX U IPU3MATUYECKUX CIIEKTPOB?

NCCIEALOBAHUE CTPYKTYPbI KPUCTAJIJIOB JIASEPHBIM U3JIYYEHUEM
KaxoBbl pu3nueckne npuHIUIIBI padOThl ONTHYECKUX KBAHTOBBIX T€HEPATOPOB?
N3 kaknX OCHOBHBIX YacTEil COCTOUT JIa3ep, UX HA3HAUCHUS?
KaxkoBbI cBOMCTBA J1a3epHOTO U3TyUeHUs?
OO0bscHUTe U3MeHeHue NU(PaKIIMOHHON KapTHHBI MPU BPAIlIEHUH PELIETOK IPYT OTHOCUTENBHO Apyra?
.HIOMI/IHGCHCHIII/IS{, BHUABI JFOMHUHCCIICHIINH.

NCCIIEJOBAHME CIIEKTPOB UCITYCKAHMA U ITOI'JIOIEHW A CIIEKTPOCKOIIOM
1) Yro Ttakoe aucnepcus ceera? HopmanbHas 1 aHOMalIbHAs JUCIEPCUSL.
2) IlepeuncnuTh BUABI AUCIEPCUOHHBIX CHEKTPOB. JlaTh ompenesneHus cekTpa H3Iy4YeHUs U CIIEKTpa
MOIJIOIIEHUS BEIECTBA.
3) B ueM coCTOUT KOJIMUYECTBEHHBIN M KaueCTBEHHBIN aHAIU3 BelecTBa?
4) 1514 9ero NpuUMEHSIOTCS CIIEKTPOCKOI, CIIEKTporpad 1 MOHOXpoMaTop?

N3YYEHUE 3AKOHA OCBEIIEHHOCTH
UeM OTIMYAIOTCS SHEPTETUYECKUE M CBETOBBIC BETUYHHBI B ()OTOMETPUN?
Jlatb onpenienieHnst CBETOBOTO MOTOKA, CUJIbl CBETA, OCBEIIEHHOCTH, SPKOCTH, TEJIECHOTO YyIIa.
CdopmynupoBaTh 3aKOH OCBEIICHHOCTH.

N3YUYEHUE BHEIIHET'O ®OTO2SDDEKTA
1) CpopmynupoBaTh 3aKOHBI BHELIHETO (oTodddeKTa.
2) 3anmcath ypaBHeHUe DHHIITeHHA 11 oTorddexTa.
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3) Uro Takoe kpacHas rpanuia ¢potodddexra?

4) Yro Taxkoe 3aaepKUBAIOLUI TOTEHIaI?

5) YUro Ha3pIBaeTCs pabOTOM BBIX0/1a AJICKTPOHA U3 BEIIecTBa?

6) Yem oTamuaroTcsi MexIy co0o0il BOJIbTaMIIEPHbBIE XapaKTEPUCTUKU (DOTORIIEMEHTA, TOTYYCHHBIE MPH
€ro o0JIy4eHHH CBETOM Pa3IUYHbIX JUIMH BOJIH?

5.2.Bompockl K MPaKTHYECKUM 3aHATHAM (KOHTpoiupyembie kommneTeHuu: OITK-3)

B3aumoneiicteue 3apsanoB. 3akoH Kynona.

HanpspkeHHOCTD 371€KTPOCTaTUYECKOTO MOJS.

Teopema Octporpaackoro-I'aycca.

Pabota 1o nepeMerieHuio 3apsia B 3JeKTPOCTATHUECKOM TOJIE.

[Torenuuman. Pa3HOCTh NOTEHIIMAIIOB.

[IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUUECKOM I10JIE.

KonneHncaropsl. DHEprus 3J1€KTpOCTaTUYECKOTO MOJIS

[TocrostaubIi dnekTpudeckuit Tok. [IpaBmia Kupxroda

DNEeKTPUYECKHUM TOK B razax, XUAKOCTAX U IMOJTYINPOBOJHUKAX

SIBnenue snexkTpoMarHuTHOM MHAYKUIMU. CamouHaykius. B3aumonnaykuus. MHIyKTUBHOCTb. DHEPrus
MarHUTHOTO TOJIA

IIepeMeHHBIN IIEKTPUYECKUN TOK. EMKOCTh M MHAYKTHBHOCTbD B LIENIY IIEPEMEHHOTO TOKA.
MarnuTHOe noJje B Bakyyme

5.3. Bormpochl 151 caMOCTOATENBHOTO U3y4eHUsl (KoHTponupyeMble komnereHuuu: OITK-3)
1. KunemaTnka MpsAMOJMHEHHOIO ¥ KPUBOJIMHEWHOIO JBWXKCHMS MaTepuanbHOl Touku. IlyTs,
[IEpEMEIIEHUE, CpEIHssl W MIHOBEHHasl CKOPOCTH, YCKOPEHHE, HOPMAalbHOE€ U TaHICHIHAIBHOE
YCKOpEHUs
2. Nunamuka. 3akoHbsl HetoToHa. Cuiibl B Mexanuke. Mmnysbce. 3akoH coxpaHeHUs: UMITyJIbca
3. Pabora. MomHocts. KuHeTnueckas M moTeHIMalbHas 3HEPrUM. 3aKOH COXPAHEHUS >HEPruu B
MeXaHHUKe
4. Mexanuueckue koaeOanus. ['apMoHruecKkuii ociuuuiaTop. MasTHUKH
5. SBnenue snekTpoMarHUTHOM MHAyKIUH. CamomHaykuus. B3aumounnykius. VHIYKTMBHOCTB.
OHeprus MarHUTHOTO TIOJIS.
6. Untepdepennius cpeta
7. Crpoenue sapa. Jledext maccel. PagnoaxtuBHOCTh. [IpaBuna cmerieHus. SlnepHble peakiuu.
ennas peakus
8. AtoM bopa. PeHTreHoBckue ny4u
9. TerioBO€ M3NIydyeHUE U €To XapakTepucTuku. 3akoH Kupxroda. @opmyna Ilnanka.

5.4. OSK3AMEHAIIMOHHBIE BOITPOCHI (konTponupyemsie komnerenuuu: OIIK-3)

Bomnpocel 110 MexaHuke
1. Tlpenmet ¢u3uku u ee CBsI3b C IPYTUMH HayKaMu. MeToabl GU3NYECKOTO UCCIETOBAHUS: OTIbIT,
TUTIOTE3a, YKCIIEPUMEHT, TEOPHUSI.
2. Mexanunueckoe aBmxeHue. OTHocUTENbHOCTh JBHKEeHMs. Cucrema otcuera. KoopauHatHas u
BEKTOpPHAsI JOPMBI OTIMCAHUS TBUKECHUSI.
[Iepemenienue, CKOpPOCTh, YCKOPEHHE IIPU PABHOIIEPEMEHHOM IIPSMOJIUHEWMHOM JIBUKEHHH.
4. KuHemaThka BpalllaTeIbHOTO ABUKEHUS. YTOJI OBOPOTA, YTIIOBAsI CKOPOCTh U YCKOPEHUE, UX CBSI3b C
JINHEMHBIMU XapaKTEPUCTUKAMU JBUKCHUS.

(98]
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9]

10.
1.

12.

13

JnHamuka matepuanbHOi TOUKH. [loHsITHE Macchl, cuiibl. 3aKOHBI HprOTOHA.

Ilonsatne 3aMmkHyTON cucTeMbl. MMmynbsc Tena. MMIynbCc cucTeMbl MaTepHAIbHBIX TOYeK. LleHTp
MacC CUCTEMBI. 3aKOH COXPAHEHUS UMITYJIbCA.

Cuna tpenus. Koapduument tpenuns. Tpenne nokos. Tpenue ckonbxeHus. JKUAKOCTHOE TPEHHE.
Hedbopmanus. Pactsokenue (cxatue) u caur. Kpydenme. M3ru6. 3akon ['yka. OcraTouHas
nedopmanus. lnarpamma pactsokenus. Moayns FOwnra.

HamnpsikeHHOCTP M MOTEHUMand TIPaBUTALMOHHOIO IMOJds. 3aKOH BCEMHUPHOTO TiroreHus. Bec.
Hesecomocts. KocMuueckne ckopocTH.

OHeprus, padora, MmouHOCTh. KoadduimeHT nonesHoro qeiCTBUS.

KoHcepBatuBHbIE M HEKOHCepBaTHBHbIE CHibl. KuHeTHueckas M NOTEHUMalbHAs SHEPrUu. 3aKOH
COXpaHEHUs SHEPTUH B MEXAHHUKE.

VYipyrue u Heynpyrue coyAapeHus apos.

. MomenT unepuuu TBepaoro tena. Teopema lteitnepa.
14.
15.
16.
17.
18.

MoOMEHTBI HHEPIIMKA HEKOTOPBIX TBEPABIX TEJ C BEIBOJOM (OPMYIL.

Kunernueckast sHeprus Bpamenus. PaboTa, coBepiaemast mpu BpalieHny Tea.

Mowment cuibl. OcCHOBHOE YPaBHCHHUEC JUHAMUKH BpalllaTCIbHOI'O JIBUKCHHA.

MoMeHT uMIysbca. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCA.

CaoiicTBa Xuakocted M rasoB. I'mapocratuueckoe nasieHue. 3akoH [lackans. 3akoH Apxumena.

YcnoBus njaBaHus TEN.

19.
20.
21.
22.
23.
24.
25.

26.

27.

[Tonsitue nneansHOM xxuaKkocTu. JImaum Toka. TpyOka Toka. YpaBHEHHE HEPA3PHIBHOCTH.
CrauuroHapHO€ TeUeHUE UealbHOM JKUIKOCTU. Y paBHEHUs1 bepHyIn u cieicTBUs U3 HETo.
Bszkoctb. Pexxumebl Teuenus xuakoctu. Yucino PeiitHonbaca.

Omnpenenenue Bszkoctu metogoMm Ctokca u [lyazeins.

JIBU>KEHME TeJl B KUAKOCTAX U razax.

Heunepuunanehbie cuctemsl oTcuera. CHIIbl THEPLIMH.

Mexanuueckue KoyieOaHUSI M UX XapaKTEPUCTHKU. YpPaBHEHUS CBOOOJHBIX TapMOHHYECKHUX
KoJeOaHuH.

[Napmonnueckuii ocumsuistop. [IpyxuHHBIN, QuU3ndyeckuii U MaTeMaTHuecKUid MasTHUKU. [lepnonbl
WX KoJeOaHuH.

Bonnbl. Pacnpoctpanenue BonH B ympyroi cpezae. [lpuHiun cyneprno3unuii. 3ByKOBBIE BOJIHBI.
O¢dexr omnepa B akyCcTHKE.

Bomnpockl 1o MosiekynsspHON (HU3UKE U TEPMOIMHAMUKE
1. OCHOBHbIE TOJOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUHM CTpoeHMs BemiecTBa. KommuecTBo
BELIECTBA, MOJIIPHAs Macca, MOCTOsIHHAas: ABOraJpo, Macca OJJHOM YaCTHILIbI.
Wneanbhbiii raz. OcHoBHoe ypaBHenne MKT naeanbHoro rasa.
TemnoBoe paBHoOBecue. [loHsATHE TEPMOIMHAMUYECKOU TEMIIEPATYPHI.
VYpaBHEHHE COCTOSIHUSA UACAIBHOTO rasza. Mzonponeccsl.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
3akoH MakcBesia 0 pacipelelIeHMH MOJIEKYIT UI€AIbHOIO Ta3a 10 CKOPOCTSIM.
SIBnenus nepexoca. Y paBHEHHUs IIEPEHOCA.
Bszkocth. YpaBuenne Hpiorona. Koaddumment BsizkocTr. MeToasl ompeneneHus BsI3KOCTH
(metonbl Crokca u [lya3zeiins).
9. BHyTpeHHss1 SHEPTHS U CTIOCO0BI ee M3MeHeHus. [lepBoe Hayano TepMOIMHAMUKH.
10. TenmoeMkocTh ra3oB. YpaBHeHue Maiiepa.
11. [IpumeHeHne epBOro Hayajia TEPMOJIHHAMMUKH K H30IIPOLIECCAM.
12. AnnabGatuueckuii nponecc. YpasHenue Ilyaccona. Pabora npu aguabaTuyeckoM mpoiecce.
13. DHTpONHS U €€ CBA3h C TEPMOJMHAMUYECKON BEPOSTHOCTHIO (cooTHOMICHHE bonbimana).
14. Bropoe Hayayo TepMOIUHAMUKH.
15. Tennossie neurarenu. [ukn Kapuo. KITJ[ TennoBoit MalmuHeI.
16. PeanbHeble rasel. YpaBHenue Ban-nep-Baansca.
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17.
18.
19.

20.
21.
22.

N3otepmbl Ban-nep-Baansca. Kputnueckoe cOCTOSHHUE U €ro MapaMmeTphl.

BuyTpeHnHsis sHeprus peaabHOro rasa.

CgoiictBa xuakocteil. IloBepxHocTHOe HaTskeHue. Kanwuisipaeie siBieHus. JlaBineHuwe mnop
M30THYTOU MOBEPXHOCTHIO XUAKOCTH. CMayrBaHUE.

TBepapie Tena. MOHO- U MMOJTUKPUCTAIUIBL. THITBI KPUCTATUTMUECKUX TBEPBIX TEJ.

JledekThl B KpucTauiax.

da30BbIC MEPEX0JIbl MEXKY arperaTHbIMU COCTOSHHSAMH BeriecTBa. DaszoBbie mepexoasl 1 u 11
poxna. lnarpamma cocrosinus. TpoliHas TOUKa.

Bompockl 1o DJIEKTPOMArHETU3MY

1.
2.
3.

10.
11.
12.
13.
14.
15.

16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

ONEKTPUYECKUH 3apsij U €ro AUCKPETHOCTb. 3aKOH COXPAHEHMsI DJICKTPHUUYECKOTO 3apsiza.
OnexTpuueckoe noie. Bzaumonaeiicreue 3apsaa0B. 3akoH Kyinona.

HanpspkeHHOCTD 2nekTpudeckoro nousd. IlpuHnun cynepnoszunumii. Ilone TouedHnoro 3sapsna u
JTUIIOJIS.

Teopema I'aycca nist 37eKTpocTaTHUECKOro IOJI B BaKyyMe M ee npuMeHeHue. I'paduueckoe
M300pakeHNe AMEKTPOCTATUYECKOTO TIOJIS.

PabGora mo mnepememieHuio 3apsga B AJIEKTpocTaTHdyeckoMm mose. IloreHnuan M pa3HOCTb
noreHuuanos. [loreHnnan ToueyHoro 3apsaa.

CBs13p HANIPSPKEHHOCTH U MOTEHIMAJIA JJIEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTCHIIMAIBHBIE JIMHUH U
MTOBEPXHOCTH.

Tuns! quanekTpukos. Ilonspuzanus JUIEKTPUKOB B AIEKTPOCTATUUECKOM II0JIE. DIEKTPUUECKOE
cmenienue. Teopema ['aycca [uist 271€KTPOCTAaTUIECKOTO OIS B TUDJIEKTPUKE.
CerHeToaNIeKTpUYECTBO UM IbE303JIEKTpUUECTBO. JludyiekTpuyeckass BOCHPUUMYHMBOCTE U
IIPOHUIIAEMOCTh BEIIECTBA.

IIpoBOAHMK BO BHELIHEM 3JIEKTPUYECKOM HOJIE. SIBICHHE ANEKTPOCTATUYECKON UHIYKIIUH.
OnekrpoemkocTh. Konnencaroprsl. CoeiMHEHUST KOHIEHCATOPOB.

OHeprus eKTpocTaTuyeckoro noss. [InorHocTs sHeprum.

Onexktpuyeckuit Tok. Cuiia U JIOTHOCTh TOKA.

Croponnue cunsl. /1C u HanpsxeHue. ICTOUHUKH TOKa.

3axonbl Oma u Jxoyns-JIeHna B unTerpanbHoi u quddepeHnuansHoi popmax.

Conporusnenne npoBoHUKOB. [lapaienbHoe U MOCIIEN0BATENbHOE COEAUHEHHS. 3aBUCUMOCTD
COIPOTHBIIEHUS IPOBOIHUKOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

3axoH OMa 111 HEOJTHOPOAHOIO y4acTKa LEMH.

Pa3serBnennsie uenu. [lpasuna Kupxroda. Peoxopausiiit MocT YuHCTOHA.

OnemMeHTapHas KJacCUYecKas JJIEKTPOHHAs TEOpHs METaJuIoB. BBIBOJ OCHOBHBIX 3aKOHOB
ANEKTPUYECKOTO TOKa B KIJIACCHYECKOW TEOpUU BJIEKTPOIPOBOAHOCTH METAJIOB. 3aKOH
Bunemana-®panna.

OMHCCHOHHBIE sIBJICHHs. PaboTa BBIX0/a JIEKTPOHOB U3 MeTayia. TepMOdJIeKTPOHHAST IMHUCCHUS.
3akoH borycnasckoro-JIsHrmropa.

ONEeKTPOIUTHI. NEeKTposuTudeckas auccoruanus. [IpoBOgUMOCTb AJIEKTPOJIUTOB. 3aKOH
®Dapazest U1 2IEKTPOIU3a.

[TonynpoBonuuku. CoOCTBEHHAsI ¥ TPUMECHAs TPOBOAUMOCTH MOJIYIPOBOJHUKOB.

KoHTakT ABYX MOIXYIPOBOAHUKOB p U n-tuna. [1onynpoBoaHUKOBBIE THOA.

MarauTtHoe 1oJje 1 ero XapakTepUCTUKH.

3axoH buo-Casapa-Jlamaca. MarHuTHoe 11osie mpsiMoro U KpyroBoro TOKOB.

B3anMopeicTBre mapajienbHbIX TOKOB. 3aKOH AMIiepa.

JlelicTBrEe MarHUTHOI'O NOJIS Ha IBWXKYyuiics 3apsia. Cuna Jlopenna.

JIBu>keHMe 3apsKEHHBIX YaCTHIl B MArHUTHOM TI0JI€. Y CKOPUTENH 3apsKEHHBIX YacTHULL.

Teopema o HUPKYISIIMKM BEKTOPAa MATHUTHOW MHAYKIIMUA. MarHuTHBIE M0JIsL COJIEHOMU 1A M TOPOUA.
[ToTox BekTOpa MarHUTHOM MHAYKIMH. Teopema ["aycca 11 MarHUTHOTO NOJI B BAKyyMe.
SIBnenue anekTpoMarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuno Jlenna.
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31. UanyktuBHOCTh. CamouHaykius. Bzanmonnaykius. Tpanchopmarop.

. ToKY 1pu 3aMbIKAaHUH U PA3MbIKAaHUU LENU. DKCTPATOKH.

. DHeprust MarHuTHOTO MOJIA.

. Marnetuku. BekTop HAMarHM4eHHOCTH. MarHuTHOE 10JIE B BEILIECTBE.

. Ana- n nmapamaruetuku. deppomarnernku u ux cpoiicta. [letns rucrepesuca. Touka Kropu.

. Konebarenbupiit  koutyp. HuddepeHnuanbabie  ypaBHEHHS CBOOOIHBIX TapMOHHYECKHX
KoJjiebaHui B koHType. @opmyna TomcoHa.

32
33
34
35
36

37.
38.
39.
40.

3aryxaromue KoneOaHusi B KOHTYpe. BeIHYKIeHHbBIE KOJIeOaHusl. DIEKTPUICCKHUI PE30HAHC.
[Tepemennbiii Tok. 3akoH OMa ¢ aKTUBHBIM M PEAKTHUBHBIM COITPOTUBIICHUEM.

MoOIHOCTB B LEMNU IEPEMEHHOTO TOKA. JIEMCTBYIOIIME 3HAUEHUS CUJIBI TOKA U HAPSIKEHUS.
VYpaBHeHus: MakcBesia jis SJIEKTPOMAarHUTHOTO TIOJIsI B MHTETpaibHOM opMme

Bompocs! 1o ontuke

1.

15.

16.

17.

18

Pa3Butne B3rs10B Ha npupony cBera. CkopocTh cBeTa. OCHOBHBIE 3aKOHBI T€OMETPUYECKON
OIITHKH.

JIunzel. @opmyna TOHKOM TUH3EL [locTpoeHne n300pakeHNi B TOHKUX JINH3AX.

OcHoOBHbIE (OTOMETPUYECKHE BETUUUHBI U UX €IMHULIBL.

KorepeHTHOCTE 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH. METOABI NOJY4EHHS] KOT€PEHTHBIX
BOJIH.

WuTepdepennys. Y cioBust MakCMMyMa B MUHUMyMa HHTEP()EepEHIMOHHONW KapTHUHBI.

Pacuet uHTepdepeHInOHHOM KapTUHBI OT IBYX KOI€PEHTHBIX HICTOUHUKOB CBETA.
WuTepdepeniys B TOHKUX TUICHKaX. [1010CH paBHOTO HAKJIOHA U PABHOM TOJIIUHBL.
[TpumeneHune uHTEpHEepeHINU CBETA.

Hudpaxius csera. [Ipuanun [olirenca-Openenst. Meroxa 300 Openens.

. Hudpakuus OpenHens Ha KPYTJIOM OTBEPCTUH U JHCKE.
. Mudpakmus Opaynrodepa Ha ogHoM 1menu. Judpakinus Ha tudpaKkInOHHON pelieTKe.
. Jludpakius peHTreHOBCKUX Jydeld Ha Kpuctaiumdeckod pemetke. Popmyna Bynbda-

bparros.

. [lpunnun ronorpadum.
. EctecTBeHHbI# U nonsipu3oBaHHbIi cBeT. CTeneHb nojspu3anud. Buasl nmomsipuzanuu. 3akoH

Mautroca.

HOJ'I?IpI/I?;aIII/I?[ CBETAa IMPU OTPAKCHUU U NPCITIOMJIICHUHN Ha I'PAaHULC JABYX JHUIJICKTPUKOB. 3akoH
bprocrepa.

SBnenue n1BOMHOTO MyuenpenomiieHus. VIckyccTBeHHOe TBOMHOE TydenpenomieHue. ddext
Keppa.

OnTruecku akTUBHBIE BellecTBa. Bpanienue miockoctu nossipuzanuu. CaxapumeTpus.

. Hucniepcus ceera. HopManbHas 1 aHOMaJIbHAsl JUCIIEPCUU. DJIEKTPOHHAS TEOPUs JUCTIEPCUU.
19.
20.
21.
22.
23.
24.
25.
26.

[Tornomenue u paccesHue cera. 3akoH byrepa. Bunbl criekTpos.
TennoBoe n3nmyyeHue U ero XxapakTepucTuku. 3akoH Kupxroda.

3akonbl Ctedana-bonpiiMana u 3aKoH cMmernieHus: Buna.

®opmyina Panesa-/Ixunca u 3akoH U3nydeHus Buna.

KBanToBas teopus uznydenus csera. Popmyna Ilnanka.

®otorddext. 3akoHbl BHEMIHEro GpoTodddekra. YpaBHeHue DUHIITENHHA.
JlaBnenue cBera. Macca u ummynbc oToHa.

Dddext Komnrona.

Bompocs! 1o aToMHOU ¥ sepHoil husuke

1. OmsiTel Pezepdopmaa. SAnepuas Mmoaens aroma.

2. 3aKOHOMEpPHOCTH B aTOMHBIX criekTpax. CIeKkTp aToMa BOJOpOa.
3. Tocrynatel bopa. Onbitel @panka u ['epia.

4. DnemeHTapHas OOpPOBCKasi TEOPHS aToMa BOJIOPO/A.
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I'unorese ne-bpoitns. BoaHoBbie cBoiicTBa BemecTBa. COOTHOIIEHUE HEOTTPEACICHHOCTEN.

BonnoBast pyHkims u e€ cratuctuueckuit cMmbici. Ypasaenue lpeaunrepa.

ATOM BOZIOpOJIa B KBAHTOBOM MEXaHHKE.

Is-cocTosiHue »nekTpoHa B arome Boaopoga. CnuH snextpoHa. [lpunnun Ilaymu.
PacnpeneneHHe AJIEKTPOHOB B aTOME 10 COCTOSIHUSIM.

9. Ilepuoauueckas cuctema 31eMEHTOB MeHeneena.

10. PEeHTreHOBCKHE CIIEKTPHI.

11. Xumudeckue cBA3U B MOJIEKYJIax. MOJEKyIsIpHbIE CIIEKTPHI.

12. CnioHTaHHOE M BBIHYXJAEHHOE U3iTydeHus. JIazeprl. CBOKMCTBA J1a3€pHOT0 U3TyYCHUS

13. CocraB siipa atroma. SlaepHbie Cuibl U X CBOMCTBA. JleeKT Macchl M SHEPTHUS CBS3H SIIEp.
14. PaguoakTMBHOE HW3JIY4YE€HHE U €ro BUJbI. 3aKOH paJMOaKTUBHOro pacmnana. IIpaBuia
CMEIICHUSI.

15. SAnepubie peakiuu. Llennas peakius aenenus. Mcnonb3oBanue s1epHON SHEPTUU.

16. MeTo b1 HAOMIOACHUS ¥ PETUCTPALIMU AJIEMEHTAPHBIX YaCTHII.

17. Knnacchbl h71eMEHTapHBIX YaCTHUIl U BUJbI B3aUMOJCHCTBHUSI.

18. Kocmuueckoe uznydeHue

% N o

6. MeToanueckne MaTepuaJibl, ONpeaessiionue nNnpouexypbl OllecHUBAHUSA 3HAHUI,
YMeHHUii, HABBIKOB U ONbITA J1eATeJIbHOCTH

MaxkcumansHast cymma (100 GamioB), HaOupaemasi CTYAEHTOM IO AMCUUIUIMHE BKIIIOYACT IBE
COCTAaBJISAIOLIHE:

— nepeas cocmaegnawas — OLeHKa PeryyisipHOCTH, CBOEBPEMEHHOCTH U KayecTBa BBIMOJIHEHUS
CTYZIGHTOM y4eOHOH paboThl MO M3YYECHUIO AMCUUIUIMHBI B TEUEHHE MEPUOJa M3YyYCHHS IUCIUTUIHHBI
(cemecTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 GamnoB). bamibl, xapakrepusyroliue
YCIEBAaEMOCTh CTYyJIEHTa IO JAWCUUIUIMHE, HAaOMpaloTCi UM B TEUEHUE BCEro Iepuoja oOydeHus 3a
U3yYEHHUE OTJIEJIbHBIX TEM U BBIIOJIHEHHE OTAEIbHBIX BUAOB pPadoT.

— emopas cocmaenaowas — OLEHKa 3HAHUM CTyJIeHTa MO pe3yjibTaTaM IPOMEXYTOYHON
atrectauu (He 6omnee 30 —0amioB).

Llenvto npomescymounplx ammecmayuii 10 JUCLUUIIIINHE SBJISETCS OLICHKA Ka4eCTBAa OCBOCHUS
JUCHUILTMHBI 00Y4arOIUMHUCS.

Ouyenka «omauunon— om 91 0o 100 6a1106 — TEOPETUUECKOE CONEPIKAHNE KypCa OCBOEHO
MIOJIHOCTBIO, 0€3 Mpo0esoB, HEOOXOAUMbIE MPAKTUYECKNE HABBIKK paOOThl C OCBOEHHBIM MaTE€pPHAIOM
copmupoBansl. Bee npenycMoTpeHHbIe TporpaMMoii 00y4yeHus yueOHble 3aJJaHHs BBITOJIHEHBI,
KAayeCTBO MX BBIIIOJIHEHHUS OLIEHEHO YMCIIOM 0ajioB, OJIM3KUM K MakcuManbHOMy. Ha sk3aMeHe cTyaeHT
J€MOHCTPHUPYET II1yOOKHEe 3HAaHUS MPelyCMOTPEHHOT0 MPOrpaMMoi MaTepHasa, yMeeT YeTKO,
JTAKOHUYHO U JIOTUYECKH MOCJIEI0BATEIbHO OTBEYATh HA TIOCTABJICHHBIE BOPOCHI.

Ouyenka «xopowo» —om 81 0o 90 6annoe — TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO,
HE0OXO0IMMBbIE MTPAKTUUYECKUE HABBIKU PAaOOTHI CPOPMHUPOBAHBI, BHIIOJHEHHBIEC YUEOHbIE 3aJaHUS
cojiepKaT He3HauuTeIbHble OMMOKU. Ha sKx3aMeHe CTYACHT 1eMOHCTPUPYET TBEPI0€ 3HAHUS OCHOBHOT'O
(mporpamMMHOro) Matepuaia, yMeeT 4eTKo, IpaMOTHO, 0€3 CyIeCTBEHHbIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «yoosnemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUECKOe COAEpKaHUE Kypca
OCBOCHO HE MOJHOCTHbIO, HEOOXOAMMBIE MPAKTUYECKUE HAaBBIKK PAaOOThl CHOPMHPOBAHBI YACTHYHO,
BBITIOJTHEHHBIE y4eOHble 3aJlaHusi coiepxkar rpyoble ommOku. Ha sk3ameHe CTyIAeHT JeMOHCTPHUPYET
3HaHUE TOJBKO OCHOBHOTO MaTepualla, OTBEThl COJepXkaT HETOYHOCTH, C€Iab0 apryMEeHTHPOBAHHI,
HapylIeHa MOCIeA0BaTEeIbHOCTD U3JI0KEHUS MaTepraia

Ouyenka «neyooenemeopumenvno» — om 36 0o 60 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE IPAKTHUECKUE HABBIKM pabOThl HE chOPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHbIE
3aJJaHus COZEepKaT rpyOble OomHMOKH, TOTIOJIHUTEIbHAsE cCaMOCTOsITeNIbHAsE padoTa Hajl MaTepuaoM Kypca
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HC MPHUBEACT K CYIICCTBEHHOMY IIOBBIIICHUIO KAa4Y€CTBa BBLIIIOJIHCHUSA y‘le6HBIX SaﬂaHHfI. Ha »k3amene
CTYACHT ACMOHCTPHUPYCT HC3HAHUC 3HAYUTEILHON dYacTu nporpaMMHOro mMarcpuaja, CYHICCTBCHHBLIC
omMOKH B OTBETaxX Ha BOIIPOCBI, HCYMCHHUC OPUCHTUPOBATHCA B MaTCpUai€, HE3HAHHEC OCHOBHBIX
MMOHITUM JUCIIUILIUHEI.

TunoBele 3amanus, obecneunBaronue GopmupoBanne kommnereHiuu OIIK-3 mpencraBieHbl B

Tabnuue 7

Taoauya 7. Pe3ynromamol 0céoeHus yuedOHol OUCYUNIUHDBL, NOJJIedcauue nposepKe

Pezynomamut 00yuenun
(komnemenuyuu)

Ocnognvie nokasamenu oyeHKu
Ppe3y1bmamos ooyuenus

Buo oyenounozo mamepuana,
obecneuusaroumue ghopmuposanue
KomnemeHyui

CNOCOOHOCTBLIO UCMOSIb30BaTh
OCHOBHbIE 3aKOHbI
€CTeCTBEeHHOHaYy4HbIX AncuumniimH B
I'IpOd)eCCI/IOHaJ'IbHOVI aeAaTernibHOCTU
(OMK-3);

3uame:

TEOPETUYECKUE U
METOJ0JIOTUYECKHUE OCHOBBI
CMEKHBIX ¢ XUMHUEH
MaTeMaTHUYEeCKUX U
€CTECTBEHHOHAYYHBIX
JUCIUIUIMH U CIIOCOOBI MX
HCIOJIb30BAHMS IIPU PEILICHUN
KOHKPETHBIX XUMHUYECKUX U
MAaTepHATIOBEAUYECKUX 3a7a4

O1eHOYHBIE MaTePHAIHI K
nmabopaTopHBIM paboTtam (paszmen 5.1.);
K mpaktrdeckum 3aHATHYM (pas3nen
5.2.); caMOCTOSITeNbHOM PabOTHI
(TumoBkle 3a7auu pazaen 5.3.);

BOIIPOCHI AJIA pY6e)KHOl"O
KOHTPOJIA (pa3zen 5.4);

Ymemo:

OIPEIEIATh HEOOXOAUMOCTD
MIPUBJICYCHUS TOTOTHUTEIBHBIX
3HAHHUU U3 CHENUAIBHBIX
pa3aenoB MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JMCIUILIAH JIJISl PEIICHUS
npodeccHoHaIbHBIX 3a/1ad,
MPUMEHSTH MTOJTy4YCHHBIC
TEOpEeTHYECKHE 3HAHUS U
MaTeMaTHYeCKUH anmapar s
CaMOCTOSITEIbHOTO OCBOCHMS
CTIEMANBHBIX Pa3/IeNioB
MaTeMaTuKu 1
€CTECTBEHHOHAYYHBIX
JMCIUILUINH, HEOOXOIUMBIX B
npo¢ecCuoHaTbHON
NEATeNbHOCTH, IPUMEHSITh
3HAHHS MaTEMAaTHKU U
€CTECTBEHHOHAYYHBIX
JVICIUATUTAH JIJIS1 aHAJIM3a U
00paboTKH Pe3yJIbTaTOB
XHUMHYECKHX IKCIIEPUMEHTOB

Or11eHOYHBIE MaTePHATIBI K
nabopatopHbIM padotam (pazaen 5.1.);
K npakTudeckum 3aHsTHuM (pasuen
5.2.); caMOCTOSITETBHOM PaOOTHI
(TumoBsIe 3amaun paszmen 5.3.);

BOIIPOCHI JJI pyOEKHOTO
KOHTPOJIA (pasgen 5.4);
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Bnaoembs: O1neHouHbIe MaTepHATIBI K

- HaBBIKAMH HCIIOJIb30BAHUS naboparopubM pabotam (pazaen 5.1.);

TEOPETHUIECKHUX OCHOB 0a30BbIX | K MPAKTHUCCKUM SaHATHM (paszien
5.2.); caMOCTOSATENLHON pabOTHI

pasaciioB MAaTEMATUKH U .
(TumoBble 3agauu pazaen 5.3.);

€CTECTBEHHOHAYYHBIX BOIIPOCHI LTSl PYGEKHOTO

JUCHUIUIMH TIPU PEIICHUN KOHTPOJIS (pasien 5.4);

KOHKPETHBIX XUMUYECKUX U

MaT€pruaJIOBCIYCCKUX 3a0a4

Taxum 06pa30M, BBIITIOJTHCHHUEC THUIIOBBIX 3a,Z[aHI/II71, MMpEACTAaBICHHBIX B pasaciic 5 «OneHouHEbIE

MaTepHaIbl ISl TEKYIIETo U pyOe)KHOTO KOHTPOJISL YCIIEBAEMOCTH U IIPOMEKYTOYHON aTTeCTallun
HO3BOJIUT 00ECTICUNTH CIOCOOHOCTH MCIIOIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B ipodeccuonanbHoil aesrenbHoctu (OIIK-3).

7. YA EBHO-METOANYECKOE OBECIIEHEHHUE MOJAYJIA
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7.1. OCHOBHAA JIUTEPATYPA
Tpodumonra T.U. Kypc obmeit pusuku. M. 13-Bo «Akagemus», 2012, 560c.
CagenweB U.B. Kypc o6uieit ¢pusuku. B 4-x Tomax. T.1,2,3,4. M. U3-Bo «KuHoPyc», 2012.
Tpodumona T.1. COopHuK 33134 110 Kypcy pusuku. M. N3-Bo «Beicmas mkonay, 2008, 408c.
Bonbkenmreiin B.C. COopuuk 3amau mo kypcy obmel ¢usuku. M. N3-Bo «KHMKHBIN Mup,
[Ipodeccusr», 2008, 328c.
MarseeB A.1. MexaHuka 1 Teopus oTHocutesnbHocTH. M. 1U3-Bo «Jlauby, 2009, 336¢.
MarseeB A.W. Monekymnsipras ¢usuka. M. M3-Bo «bunoM. JlaGopaTtopus 3uanuii», 2010, 368c.
KanamnukoB C.I'. DnekrpudectBo. M. 1U3-Bo «Dusmatiuty, 2008, 624c¢.

7.2. JOIIOJIHUTEJIbHA A JIMTEPATYPA
CuByxuH /[.B. O6muii kypc ¢puzuku. B 5-tu romax. M. U3-Bo «@usmariaur, MOTU»
T. 1,2,3,4,5, 2006-2010.
MatseeB A.W. OnexrpuuectBo u MarHetusM. 13-so «Jlanby», 2010, 464c.
MartseesB A.U. Ontuka. Yuedbnoe nocoore. M. U3-Bo «Bricmias mxkoia», 1985
bepkneesckuii kype ¢pusuku. B 5-tu Tomax, T. 1,2,3,4,5, M. U3-Bo «Hayka», 1983-1985.
Tenecunun P.B. Monekynspnas ¢usuka. M. U3-Bo «Jlanby», 2009, 368c.
JlancaGepr I'.C. Ontuka. M. U3-Bo «Haykay, 1976
Mapuon J[x. ®usnka u usnveckuiit mup. M. U3-so «Mup», 1975
[Tpuroxxun . Ot ocyniecTBi€HHOT0 K Bo3HuKaomemy. M. 13-Bo «Mup», 1985
Enudanos I'.1. ®usuka tBepaoro tena. M. U3-Bo «Jlanby, 2011, 288c.

. I'eBopksn P.I'. Kypc ¢usuxu. M. U3-Bo «Briciias mikonay, 1979.
. IunoB X.b., Kypmesa P.b., 'etaxxeer K.A. JlabopaTopHbIii TIpakTUKyM 1O MexaHuke. s

Heduznueckux crenuanbHocTei. Hampunk. KBI'Y. 2000

.Munos X.b., Kypmesa P.b., Kypmes O.M. JlabopaTopHblil NpakTUKyM IO MOJIEKYJISIPHOMN

¢uzuke. s Hepusnueckux crenuanbHocTei. Hampunk. KBI'Y. 2001

. Temykyes W.M., IugoB X.T., OpksacoB T.A. JlabopaTopHbIii NPaKTHUKyM IO

anekTpomarsetusMmy. Hanpuuk. KBI'Y. 2000

. AsmzoB UK., Tnynosa M.M. Onrtuka, AtomHas ¢usuka. Jlaboparopusiii npaktukym. Hanpuuk.

KBI'Y. 2002
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15. TemykyeB .M., HunmmaoBa A.X., [lle63yxoBa M.A., A3zuzoB UK. Obmas ¢usuka (MexaHUKa).
Bomnpocs! 1 3aganust 11 MPOBEACHUS PEUTHHIOBBIX U CEMMHAPCKUX 3aHATHHA. [ Heuznmuecknx
cuernanbHocted. Hanpunk. KbBI'Y. 2003

16. Temykye .M., [lununoBa A.X., llle63yxoBa M.A. O0mas ¢usuka (MonekyaspHas (Husmka).
Bomnpocsl 1 3amanus 11l NPOBEICHUST PEUTUHTOBBIX U ceMUHApcKux 3aHathil. Hanmpuuk. KBI'Y.
2003

7.3. IEPUONYECKUE U3JAHUA
He ucnonb3yrorcs

7.4. UHTEPHET-PECYPCBI

=
) WWW. PHYSICS. RU 2

e O6pa3zoBareabHbIi mopTan «OTKpbITEIA Koiemky
(http://www.college.ru/) —ipoext komnannun OPU3NKOH.

B «OtkpeiTom Komemxe» B cBOOOAHOM JIOCTYIIE Pa3MELIEH OJHOCThIO

I MyJIbTUMEAUNHBIN Kypc «OTKpbITast PU3KKa», BHITYCKAEMbIH Ha KOMITaKT-
Sl JHCKAX.

OnHuM U3 caMbIX MOJIE3HBIX CAUTOB SIBISAETCS CAUT

«Duzuka s mkou yepe3 Uurepuer»Cankt-IlerepOyprckoro rocy1apcTBEHHOTO
YHUBEPCUTETA.

Ha sTom cepBepe MMEIOTCS pas3zeiibl, COOTBETCTBYIOIIME OCHOBHBIM pa3zeiiaM
Kypca hU3HuKu:

MosxHO HaWTH W BOIPOCH U 0ojiee y3KOM TEMaTHUKH, HallpUMeEp, LUKI JIEKUUN
«'paButanusa. Pazsutue B3riisa10B oT Hpl0TOHA 10 DWHIITEHHA.

OTOT UHWKI JEKIHH, BXOJAUIMX B TEPBBIM TOM MYJIBTUMEIUUHOTO W3AAHUS
«Du3nKa: MOJENb, YKCIIEPUMEHT, PEaTbHOCTbY, MPEACTABISIONIUM COOOM CepHro
COOpPHHMKOB IO OCHOBHBIM pa3zfellaM COBPEMEHHOM (yHIaMeHTalnbHON (DU3HKH,

[IpuHIAII OTHOCUTENIBHOCTH

O dexr Homnepa

Pacmmmpsromasics Beenennas

HckpuBnenue npocTpaHCTBa-BpEMEHT
JIBu>KeHME TeNl B HCKPUBJIEHHOM IIPOCTPAHCTBE

(D WIlUKA pecprOM KOTOpLII/I IIOMOYKET quTeJno B TIOHCKax

unpopmanuu. Umerorcs pyOpuku «®du3nka B HIKOJIE» U
«Puszuka B BY3e». 3nech xopommii ogo0p CCbUIOK IO METOAMKE MPOBEICHUS YPOKOB B LIKOJIE,
TECTHUPOBAHUIO, TUCTAHLIMOHHOMY 00pa30BaHHUIO.

Caiit «®uzuka B IHTepHET» — sABIsIETCS KIacCUPUKATOPOM UH(DOPMAIIMOHHBIX PECYPCOB MO (HU3HKE.
OTOT calfT GoJblIIe OPUEHTHPOBAH Ha BhICIIee 00pa30BaHUE U MPEAHA3HAYEH ISl CTY/IEHTOB.

Caiit «Arumanus pusznueckux nporeccosy (http://www.infoline.ru/g23/5495/physics.htm) siBisiercs
PEKIIaMOii TPOrPaMMHO-TIEAarOTHYECKOT0 CPEACTBa «AHUMAIHS (PU3HUECKUX TporieccoB». Ho
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http://www.college.ru/
http://www.college.ru/physics/
http://www.spin.nw.ru/
http://www.spin.nw.ru/proj/gravity/gravity/0/index.htm
http://ivsu.ivanovo.ac.ru/phys/school.htm
http://ivsu.ivanovo.ac.ru/phys/index.htm
http://physics.nw.ru/
http://www.infoline.ru/g23/5495/physics.htm
http://www.infoline.ru/g23/5495/physics.htm

HEKOTOpbIE aHUMAIMHN paboTaIOT B AEMOHCTPALIMOHHOM pekuMe. Tak MOXKHO MOJIb30BaThCs B CBOOOAHOM
JOCTYTIE CIEAYIOIMMH TPEXMEPHBIMU aHUMALIUSMH U BU3YIH3ALUSIMU:

|' I IlnuHa cBOOOAHOTO IpoOera MOJIEKYJIbI B rase.

| I XaoTuueckoe JBMKEHNE MUHUATIOPHON YaCTHIIbI, TOABEIICHHOM B KUJIKOCTH WK raze (bpoyHoBckoe
JIBIKCHUE).

| I Pacnipenenenne bonpumana. J[BUKEHHE MOJIEKYII I'a3a B TPABUTALMOHHOM I10JIE.

| I TeruoBble kojebaHus ocHuIsATOpa. JleMOoHCTpanust TeOpeMbl 0 paBHOMEPHOM pacIpeleIeHUH
KHHETUYECKOW SHEPTUU TI0 CTETICHSIM CBOOO/TBI.

| I Pacnpenenenne MakcBemia. Mcnonb3yst aHMMalMy 3TOTO cailTa MOKHO CO37aBaTh HUHTEPECHBIE
MOJIETIH YPOKOB. Bce aHMMaIiy conmpoBOXKIAI0TCS TEOPETHISCKUMH OOBSICHEHUSIMU U CCHUTKAMU Ha
Y4COHHKH.

WHCTUTYT HOBBIX TEXHOJIOTHI MPOBOIUT ceMUHAP-TIPpakTUKyM «UHopManronHble
] TEXHOJIOTHH B IIpenojasanun pusukm». Ha caiite UHT mMoXHO HaiiTh cBEnEeHUS O
KOMIBIOTEPHOU PoeKTHOU cpene «KuBas Pusznkay, npeIHa3HAYCHHOM 114
lni co3nanus gusnueckux mojenei. «Kupas Ousnka» — pycckasi BEpcusi OJHON U3
= ) HauboJee U3BECTHBIX 00y4JarmuX nporpamm no ¢usuke Interactive Physics,
paspabortanHoii amepukanckoit pupmoit MSC.Working Knowledge. [Tporpamma
MIPEJICTaBIseT COO0H KOMIBIOTEPHYIO TPOSKTHYIO CPEy, MAKCUMAIBHO MPUCTIOCOOICHHYIO JUIS
HCIO0JIb30BAaHUS B KAUECTBE MPOrPaMMHO-IIEAATOTUYECKOTO CPEACTBA JUIsl JOIIOTHUTEIBLHOTO
00pa30BaHus U JTMYHOCTHO-OPUECHTHUPOBAHHOTO 00yUeHus (DU3HKE, KOTAa YUallUuecs CO3/1al0T
COOCTBEHHBIC MOJIETTH (PH3UYECKUX SBICHUN U MPOBOJAAT YACICHHBINA IKCIIEPUMEHT C aBTOMAaTHYECKUM
0TOOpaXeHHEM Ipoliecca B BUI€ KOMITBIOTEPHOU aHUMAIINH, TpadUKoB, TaOIUIL, TMarpaMM, BEKTOPOB.
Komnerorepnyto cpeny «Kupas @usnka» peKOMEHIYETCS UCIIOIb30BaTh JIJIsl IPOBEACHUS
nabopatopHbIX paboT, npu 3ToM Ha caiite MTHT M0XHO MO3HAKOMHUTBCS ¢ IEMOBEPCUSMH, paboTaMu
yualmxcs, MaTepruaiaMi METOIUYECKOT0 COITPOBOXK/IEHNUS, TOTOBBIMU KOMIIBIOTEPHBIMHU MOJEIISIMHU.

B MockoBckom nentpe denepannu Mutepaer Ob6pazoBaHus MOKHO HalTH OYEHb MOJIE3HYIO CTPAHMUILY,
Ha KOTOpPOH pa3MelleH aHHOTUPOBaHHbIN TeMaTuyeckuii karanor HTepHeT-pecypcoB no (usuke
(http://center.fio.ru/method/ RESOURCES/KAVTREV/2002/04/INDEX AC.HTM).

311ech 10CTATOYHO MOJIHAs OJ00pKa PECypCcoB MO CIEAYIOLIeH TeMaTuKe:

KommnsrorepHsie mporpaMmsbl

AHMMaluU ¥ anIieTsl

Onumnuazasl o Gpusnke

Metoanyeckue HEHTPbl, 00beAMHEHUS, CAalThI

Metoauka ucnonszoBanust UT Ha ypokax pusuku

Hayka u TexHMKa CeroiHs — HOBOCTH U 0030pHI

Hayka u TexHuka — ucrtopusi, My3eH, SHIUKIONETUN

[leproanueckue n3nanus, 3JIEKTPOHHBIE KYpPHAJIBI U KHUTU

JlucranuronHoe oOpa3oBaHKe, TECTUPOBAHHUE, IK3aMEHbI, YPOKH, KOHCYJIbTAI[1H.

V3kocnenuaatn3npoBaHHbIi calT «ludpakims» coaepKUT JEKIUH 110
T paKI B BUIE THIIEPTEKCTa, aHUMAIUH, BUIEOPParMeHTHI,
3aaHusd, I/IHTepaKTI/IBHLIe HpOFpaMMBI.

[MpenogaBaTenh MOKET MOJTYYIUTh KBATH(DUIIMPOBAHHBIH OTBET, 33/1aB
BOIPOC Ha crierranbHoM HaydHoM (opyme (http://www.physics.nad.ru/) kadeaps! oOmeit puznku
MOTU. Tam xe pa3melieHbl GOpyMbI:

Hayxka u oOpa3zoBanue
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http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://center.fio.ru/method/RESOURCES/KAVTREV/2002/04/INDEX_AC.HTM
http://www.kg.ru/diffraction/
http://www.kg.ru/diffraction/Work_Page1.htm
http://www.physics.nad.ru/
http://www.physics.nad.ru/

®dopym no pusuke
@opyM 110 BOJIOKOHHOU ONTUKE
®dopym o pusuke u 00CyKIeHUE HOBBIX Teopuit dhusuku, hopyMm mmo teme «Hayka u o6pa3oBanue)
31ech 00CyKIar0TCS BOIPOCHI €CTECTBEHHOHAaYYHOTo 00pa3oBaHus: noctyruienue B BY 351, ciaua
9K3aMEHOB, AUCTAHLIMOHHOE 00pa30BaHUE.
Cospemennan npogheccuonanvnasn 6aza OAHHLIX:

Nen/m HaunmenoBanue Kpartkas xapakrepucTuka Anpec caiita YcioBus
3J1eKTPOHHOI0 aocTymna
pecypca
1. 3B PI'b OnekTponHbie Bepcuu 885898 momHbIx http://www.diss.rsl | ABTOpH30BaHHBII
TEKCTOB JJUCCEPTALNi 1 aBTOpedepaToB u3 JIu JIOCTYTI U3
dhonma Poccuiickoif rocy1apCTBCHHOM OoubHoTEeKH
6ubnuoTeKku (x. 112-113)
2. «Web of Science» | ABTopuTeTHas MOJIUTEMaTHYECKas http://www.isikno Hoctyn no IP-
(WOS) pedepaTuBHO-OHOIHOTpaduuecKast u wledge.com/ anppecam KBI'Y
HayKoMeTpHrdeckas 0a3a TaHHBIX, B KOTOPOU
HHACKCHPYIOTCSI 0KoJio 12,5 ThIC. )KypHAIOB
3. Sciverse Scopus Pedeparusnas u ananuTHyeckas 6aza Hocrym no IP-
HU31aTEIbCTBA JAaHHBIX, COAEpKaILas http://www.scopus. agpecam KBI'Y
«Omp3eBup. Hayka 21.000 peneH3npyeMBIX KypHAIIOB; com
1 TEXHOJIOTHUUNY 100.000 xuur; 370 KHUXKHBIN cepuit
(IpoAOmKAIOIINXCS U3TAHUI);
6,8 MJTH. JIOKJIaJI0B U3 TPYJOB
KOoH(epeHIumi
4. Hayunas OrekTpoHHast OMOJIMOTeKa HAYYHBIX http://elibrary.ru [Tonuslit nocTyn
3J1eKTPOHHAS myOIMKanuil - MOJHOTEKCTOBBIE BEPCUU
onoanorexka (HIb | oxono 4000 nnoctpanHsix u 3900
POON) OTEYECTBEHHBIX HAYYHBIX KYPHAIIOB,
pedepartsl myomkanmii 20 ThICSY )KypPHAJIOB, a
TaKXKe OMHuCcaHus 1,5 MITH. 3apyOeKHBIX U
POCCUHCKHX AUCCEPTALMM.
2800 poccHiCKUX KypHAJIOB Ha
0e3BO3ME3/THOM OCHOBE
5. Ba3za nannbix Sci- | HanmonansHas nHPpOpMAaIMOHHO- http://elibrary.ru ABTOPU30BaHHBIN
ence Index aHAJTUTHYECKast CUCTeMA, aKKyMYJITUPYIOIas JIOCTYTI.
(PHUHII) Oonee 6 MILITHOHOB TyOITMKAIIUH POCCHICKUX ITo3BomsieT
aBTOPOB, a TaKXKe HHPOPMAIIUIO 00 UX JIOTIOJHSITH U
UTHpOBaHUM U3 6osee 4500 poccuiickux YTOUHSATh
KYPHAJIOB. CBEJICHUS O
My OIAKAITUSX
yuenbix KBI'Y,
UMEIOIINXCS B
PUHI]
6. HanuonanbHast OOBbeIMHEHHBIH 3JIEKTPOHHBIN KaTaior https://H36.pdp Hocrym ¢
JIEKTPOHHAS (hOHIOB pOCCHICKUX OMOIMOTEK, COAEp KA ANEKTPOHHOTO
ounoauorexka PI'b | 4 331 542 31eKTpOHHBIX TOKYMEHTOB YUTAJIBHOTO 3ajia
00pa30BaTENLHOTO ¥ HAYYHOTO XapaKkTepa Mo O6ubamorexu
Pa3JIUYHBIM OTPACISIM 3HaHUHI KbI'Y

7.5. METOAMYECKHUE YKA3AHINA K JIABOPATOPHBIM PABOTAM

Brinonnenue 1abopaTOpHBIX pabOT CKIIAbIBACTCS U3 CIEAYIONIMX 3TAIOB:
1. W3ydeHnue TeopeTHuecKkoro MaTepuaia 1no Teme padboThsl
2. Ormpoc CTyA€HTOB JUIsl TPOBEPKU MX TOTOBHOCTHU K BBIMOJIHEHHUIO PabOT (JIOMYCK K J1a00paTOpHBIM

pabotam).
3. IlpoBeneHune FKCIEPUMEHTAIBHON YaCTH.
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http://physics.al.ru/cgi-bin/forum.pl?forum=rus
http://physics.al.ru/cgi-bin/forum.pl?forum=mipt
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

[TpoBeneHne HEOOXOIUMBIX PacUETOB.
O06paboTka pe3yIbTaTOB U UX aHAIIU3.
Odopmienne oTyéra.
. 3amwuTa paboThI.

Brmmonnenue nabopatopHbIX padoT 3aBepIIacTCsl MX 3alIUTON, OPraHN3yeMOW BO BpeMs ayIUTOPHBIX
3aHATHH W TPOBOAMMON B (opMe TEKymero KOHTposii. B mporecce BbimosiHeHHs padoT cliemyer
BBITIOJIHATH TPEOOBAaHMS IPABIJI TEXHUKU O€30M1aCHOCTH.

4
5.
6.
7

7.6. METOIMYECKHNE YKA3AHUA K ITIPAKTUYECKUM 3AHATUAM
[TpoBeneHME MPAKTUICCKUX 3aHITHI CKJIAIBIBACTCS U3 CIICIYIOIIUX 3TAIOB:
1. M3ydeHue TEOPETHUECKOTO MaTepHalia Mo TeMe 3aHATHs
2. DKcrmpecc-onpoc U3YYeHHOTO MaTepHaia
3. Penrenune TecTOBBIX 3a7a4 10 JAHHOW TEME 3aHSITHS
4. CaMocCTOsTENbHOE PEIICHUE 3a4a4 110 JaHHOU TeMe

7.7. METOJIMYECKUE YKA3AHUS K CAMOCTOSTEJILHON PABOTE CTYJEHTOB

Bomnpocel, BBIHOCHMBIE Ha CaMOCTOSTEIbHYIO MPOPAa0OTKY, JOHKHBI CBOEBPEMEHHO 3aKPEILISTHCS B
9achl CaMOCTOSATENbHOW paboTel. s oOecrieyeHns W3y4eHHS AUCHUIUIMHBI CTYJCHTaMH B 4Yachl
CaMOCTOSITENIbHOM  paboThl B OuMONIMOTEYHOM (OHIAE MMeeTcs BCs OCHOBHas —JIUTEpaTypa.
JlonoHHUTENbHAS JIUTEPATypa UMeeTcs B OHaX TOPOACKON OMOIMOTEKH.

OOyuaromue KOMIOBIOTEPHBIE MPOTpaMMbl, UMEIOIIKUEcs Ha Kadeape, a Takxke ydeOHble (QUIBMBI U
JIEMOHCTPALIMOHHBIE CTEH/BI MOT'YT MCIOJb30BaThCS CTYJAEHTAMU KaK B OCHOBHOE BpPEMs, OTBEJIEHHOE
Ui ayTUTOPHOUM paboThI, TaK W JJI CAMOCTOATEIBHOW pabOoThl B IIENIAX 3aKPEIICHHUS MPOWUIESHHOTO
Matepuaia. KpoMme Toro, cTyieHThl MOTYT MOJIb30BaThCSl OCHOBHBIMU HCTOUYHUKAMU pecypcoB MHTepHeT
0 AUCLMIUIAHE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIVIMHbI

Jnst peanuzanuu  paboyedl mporpaMMmbl  AUCIHUIUIMHBI WUMEIOTCS  CHCIHATbHBIC TOMEIICHHS IS
MPOBEICHUSA 3aHATHUM JIEKIIMOHHOTO M CEMHHApCKOr0 THIIA, TPYNNOBBIX U HHAWBUIYaJbHBIX
KOHCYJIbTAIIUM, TEKYIIEro KOHTPOJS W TPOMEKYTOYHOW aTTeCTalliy, a TaKXKe MOMEUIECHUs s
CaMOCTOSITENTLHOM paboOThl W TIOMEIIEHHUS MNS XpaHeHWs U TPO(UIAKTUYECKOTO OOCTYKUBaHUS
obopynoBanus. CrenuanbHble TMOMEIICHUS] YKOMIUIEKTOBAHBI CHEIUATN3UPOBAHHON MeEOeNbio U
TEXHUYECKHMMH CpPEJCTBA OOYYEeHMs, CIYXallUMU s TpeAcTaBleHuss HHPopMamuu OOIBIION
ayIUTOPHUH.

Jlns mpoBeNieHHs 3aHATUH JIEKIIMOHHOTO THUIIA MMEIOTCS JeMOHCTpPAallMOHHOE 00OpyJOBaHUE U
yueOHo-HaraaHbele mocobus. [lo aucuunnune «Pu3nKa» UMEIOTCS MPE3eHTALUHU 110 OTJEIbHBIM TeMaM
Kypca, mo3BoJisitonye Harnbosnee 3¢ (heKTUBHO OCBOUTH MTPEACTABICHHBIN YUeOHBIN MaTepuall.

[Tpu npoBeieHNH 3aHATHI JEKIIMOHHOTO/ CEMUHAPCKOT'0 TUIIA 3aHATUH HCIIOIB3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOe 0DecneueHnue:
- IIponyxtsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription);
AnTHBHpYycHOe porpammHoe obecnieuenue Kaspersky Endpoint Security Crangaptasiit Russian
Edition;

c60000HO pacnpocmpaniaemvle npocpammsl.
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—  WinZip s Windows - mporpaMm sl CKaTHs U pacliakoBKH (paiiiioB;

— Adobe Reader st Windows — nporpamma jyist urenusi PDF ¢aiinos;

— Far Manager - KOHCOJBHBIN (alIOBBI MEHEKEP JJIS ONEpPAllMOHHBIX CHCTEM CEMEWCTBa
Microsoft Windows.

IIpu ocymectBieHun 00pa30BaTEIbLHOrO MpoIecca CTyAEHTaMH U IperojaBaresieM
UCIIONIL3YIOTCSL  ceaylone WHPOPMAMOHHO crpaBouHble cucteMbl: ObC  «AnlludDpoykey, DBC
«Koncynprant crynenray, CIIC «Koncynprant mioc», CIIC «"apanT.

S.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

NHTEPAKTHUBHBIE ObPA30OBATEJIBHBIE TEXHOJIOTYH, UCITOJIb3YEMBIE B

AYJIUTOPHBIX 3AHATHUAX
Bun Komnnuects
Hcnonb3yemble MHTEpPAKTUBHBIE 00pa30BaTEIbHbIC
Cemectp 3aHATUA TeXHOLOLHI 0
(JI, JIP) 4acoB
JI KoMmmnbrorepHas ¥ aHMMalMOHHAs NpPE3EHTaUUs IO TEMeE: 4

®dusnueckue OCHOBBI MeXaHUKU. KuHemMaTWka TOYKH H
TBEPJIOTO Tela.

J KomMmmnbrorepHass 1 aHMMallMOHHAs MpE3€HTalusi IO TeMe: 4
JlnvHamMuKa MaTepualbHOM TOYKHM M MOCTYIATEIbHOTO
JIBUJKEHHSI TBEPJIOTO TeJA.

JI KoMmmnbrorepHas ¥ aHMMalMOHHAs NpPE3EHTaUUs IO TEMeE: 4
Pabota u sHEprusi.

J KomMmmnbrorepHass ¥ aHMMallMOHHAs MpPE3€HTalusi MO TeMeE: 4
MexaHuka TBEpAOro Tena.

J KomnploTepHass M aHMMalMOHHAs TPE3E€HTalUs 10 TEMeE: 4

2 Tsrorenue ten. D1eMeHThl TEOPUU MOJISI.

J KoMmnbloTepHass M aHMMallMOHHAs TPE3EHTAluUs 10 TEMeE: 4
MexaHuKa )KUJKOCTEH.

J KoMmmproTepHass 1 aHMMalMOHHAs IPE3EHTAlMsA IO TEMeE: 2
Mexannuyeckue KosueOaHus U BOJIHBI.

J KomnbloTepHass U aHMMalMOHHAs TPE3EHTAlUs 10 TEMeE: 2

CrtpoeHue BemiecTBA ¥ 3aKOHOMEPHOCTH BEIIECTBA B
ra3000pa3HOM COCTOSTHUM

J KoMmmnbrorepHass ¥ aHMMalMOHHAs NpPE3EHTaUUs IO TEMeE: 4
MouieKyIIIpHO-KUHETHYECKAst TEOPUs UACAIBHBIX Ia30B

J KoMmneloTepHass M aHMMallMOHHAs TPE3EHTAlus M0 TEMeE: 4
OCHOBBI TEPMOJMHAMHKHU

2 J KomnbloTepHass M aHMMalMOHHAs TPE3EHTalus M0 TEMeE: 4

PeanbHble rassl

J KomnbloTepHass M aHMMalMOHHAs IPE3EHTAlus M0 TEMeE: 2
CBOICTBA )KUIKOCTEMN

J KomnbloTepHass M aHMMallMOHHAs IPE3EHTAlUs M0 TEMeE: 2
CBOIICTBa TBEPABIX TEI

J KomnbloTepHass ¥ aHMMalMOHHAsI TNPE3EHTAlUs 10 TEME: 4
DJIEKTPOCTATHKA

J KomnbloTepHass ¥ aHMMalMOHHAsl IPE3EHTAlUs MO0 TEME: 4
ITOCTOSIHHBIN 2JEKTPUYECKHN TOK
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KOMHBIOTepHaH N aHUMallMOHHasg IMPE3CHTAlUA I10 TEME:

3 DJIeKTpUUYECKHE TOKH B METAJLJIaX, BAKyYyMe M razax
KommnbrorepHass ¥ aHUMalMOHHAsI TpPE3EHTAIUsl [0 TEeMeE: 4
MaruutHoe nose
KommbrorepHass u aHUMalMOHHAsl MpPE3EHTAlUsl IO TeMe: 2
DJIEKTPOMAarHuTHasl MHIYKIUS
KomMmnbrorepHass u aHUMalMOHHAsl MpE3EHTAlUsl IO TeMe: 4
MaruuTHble CBOMCTBA BEIIECTBA
Kommnbiorepnass mpesenranus no teme: OCHOBBI TEOpUH 2
MakcBeuia Uil 3J€KTPOMarHuTHOTO MOJIs
KommnbrorepHass u aHUMalMOHHAsl MpPE3EHTAlUsl IO TeMe: 4
DNEeKTPOMarHUTHbHIE KOJICOAHUSI U BOJIHBI
KomMmnbrorepHass M aHMMalMOHHAs MpPE3EHTauusl IO TeMe: 2
DJIEMEHTHI T€OMETPUYECKON ONTHKHU
KomnbrorepHas npesenranus no teme: GoroMerpust 2
KommnprorepHass u aHMMalMOHHAsI TpPE3EHTAIUsl IO TeMe: 4
WuTepdepennus creta
KommnprorepHass u aHMMalMOHHAsI TpPE3EHTAIUsl IO TeMe: 2
Jndpakmus ceera

4 KommnbprorepHass u aHUMalMOHHAsI TpPE3EHTAIUsl IO TeMe: 4
Jucnepcus cera
KommbprorepHass u aHUMalMOHHAsI TpPE3EHTAIUsl IO TeMe: 2
[lonsipuszanus ceera
KommbprorepHass u aHMMalMOHHAsI TpPE3EHTAIUsl IO TeMe: 2
KBanrtoBas npupona uznydenus ceera. @otodpdexr
KoMmmnberorepnas mnpeseHtanus no TeMe: Teopus aroma 2
Bojopoaa no bopy
KommprorepHass mpe3eHTamuss 1O  Teme:  DJIEMEHTHI 2
KBAHTOBON MEXAHHUKHU
KoMmmnbrorepHass M aHMMalMOHHAs NpPE3EHTalusl MO TeMe: 2
DneMeHThI (U3UKHA aTOMOB M MOJIEKYJT
KommprorepHass ¥ aHUMalMOHHAsI TPE3EHTAIUsl IO TeMe: 2
DeMeHThl (U3UKH aTOMHOTO Spa
KommeroTepHast mpe3eHTanus no Teme: DIeMeHTbl (pU3uKu 2
AJIEMEHTAPHBIX YaCTHUII

Hroro: 98

S

ITEPEYEHD CIIELIUAJIN3NPOBAHHOI'O OBOPYJIOBAHUA
Mamuna ATByaa
bannuctryeckuit MasTHUK
Mastauk O6epOeka
Hacoc Komosckoro
JHuctumisarop
VYHusepcanpHbI MocT THa MBY-49
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7. TaHreHc-raJibBaHOMETP
8. Caxapumerp

9. Tlonsapuszaropsl

10. Ionspuckon ITCK-500

I[NEPEYEHBb JIABOPATOPHOI'O OBOPYJIOBAHUA
Crnekrporpad
["a3oBbIii J1a3ep
3BYKOBBIE T'€HEPATOPbI
DJEeKTPOHHBIE OCUMILIOTpadbI
MuniuBoIbTMETPBI, BOJIBTMETPBI
MukpoamMiiepMeTpbl, MUJUTHAMIIEPMETPHI, AMIIEPMETPhI
l"ansBaHOMETPHI
TepmomeTpsl
MarasuH conpoTUBIICHUI
MarasuH eMKocTen
Mukpockor
JudpakmonHas pemeTka
Konopumerp
YHuBepcanbHbId HCTOYHHUK MMATAHUS
Beimpsamurens
MaHnomeTpsl
I'urpomeTpsl
Jlpyroe BcioMorarenbHOe 000py10BaHuE

PN R

—_ = = = = = e = = O
XN = O

KOMIIBIOTEPHBIE KYPCBI
Otkpertas ¢pusmuka 2.5. Yacte 1
Otkpsitas ¢pusuka 2.5. Yacts2

YYEBHBIE BUJIEO®UNJIbMBI (Bcero 146)
3aKOHbBI COXPAaHEHHUS U MPEBPAILEHUs] YHEPTUU
PeaktuBHOE ABMKEHNE
OCHOBBI TUIPO- U AIPOAMHAMUKHI
N3mepenne pasIMuHbIX CKOPOCTER
BszkocTb ra3oB u )KuIKOCTEN
Y nap
3aKOHbBI COXPAHEHUS MOMEHTA UMITYJIbCa
MexaHuKa Kak HayKa
MexaHuka nepeMeHHON MacChbl
Cuiibl uHEpLUUH
OcCHOBHBIE 33JTaYN MEXAaHUKH
JlexnoHHbBIE JEMOHCTPALIUU TI0 MEXAHUKE
Pa6ora u sHeprus
JIBM>KEHHE TBEPOTO Tena
Jlex1inoHHbBIE IEMOHCTPAIIMH 110 MOJIEKYJIIpHON (pu3mKe
OCHOBBI MOJIEKYJIIPHO KUHETUUYECKOM Teopun
OHTponus
OCHOBHBIE Ta30BbIE 3aKOHBI
SBnenus nepeHoca B rasax

U T.J.
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A IMOJTy4YCHUSA O6pa30BaHI/I5[.

JINATIO3UTHBLI
JlaBieHue HACBIILIEHHBIX MapoB BOJbL. [ITOTHOCTH BOJIBI U Mapa HA JTMHUU HACBIILCHUS.
TpoitHas Touka HEKOTOPBIX BelIeCcTB. JluarpamMmmMa cOCTOSAHUS BOJIbI B TPOMHOM TOUKE
[ToBepxHOCTHOE HATSKEHUE KUIKOCTH
[ukn Kapno
DKOoJIOTUYEeCKHE TPOOTIEMBI SIIEPHOM IHEPTeTUKU
Y nuBuTENbHBIN MUDP PU3UKH

JANADPUNIIBMBI
3aKOHbBI COXPAHEHHUSI B MEXAHUKE
PaGora cubl
Buemnue u BHyTpeHHUE CUITBI
JIBr>KeHre TBEpAOro Tella MapajlieIbHO MIOCKOCTH
TernoBoe n3nyyeHune
OcHOBHBIE NPOLECCH U3MEHEHUSI COCTOSIHUSA UJI€aIbHBIX Fa30B
IIepBblil 3aKOH TEPMOAVMHAMUKH
Bropoii 3akoH TepMOIMHAMUKHA
Tpexdasnas cucrema

. MarauTtHoe AelcTBHE TOKa

. 'a3opa3zpsanbie npubopsl

. DIIEKTPOU3MEPHUTEIIbHBIC TTPHOOPHI

. BonmnoBas ontuka

. [lornomenue u paccesHue cBeTa

. [TomynpoBOAHUKOBBIE THOIbI

. DIIEKTPOIPOBOIHOCTh METAJNIOB U MOJIYIPOBOIHUKOB

ITJTAKATDBI

Nmeetcs 230 miakaToB 10 BCEM U3y4aeMbIM paszzesiaM (QU3HKH.

OIIBITHI

HMeroTcst B HAIMUUU OIIBITHBIE IEMOHCTPALUHU B KOJIMYECTBE:
10 MEXaHHKE — 84;

110 MOJIEKYJISIPHOM (prsuke — 26;

IO 3JIEKTPOMarHeTusmy — 86;

1o ontuke — 30

10 aTOMHOM (pu3uke — 2

8.2 Oco0enHocTH peajM3alUM AUCHMILIMHBI VI MHBAJMIOB M JIMI € OrPAHUYEHHbIMU
BO3MOKHOCTAAMHU 310POBbA
JUis CTy/IEHTOB € OrpaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI CO3JaHbI CHEIMATIbHBIC YCIOBHS
B mensx [oCTymHOCTHM TOJy4YeHHs] BBICHIETO OOpa3OBaHUS IIO
o0pa3zoBaTeNbHBIM NPOrpaMMaM HHBAJIUAAMHU U JIUIAMHU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3]I0POBbS
YHUBEPCUTETOM 00€CTIeunBaeTCs:
1. AnprepHaTiBHas Bepcus opuLuanbHOro caifta B cetu «VHTepHeT» 171 c1aboBUIAIINX;

2. 171 MHBAJINI0B C HAPYLIEHUSMU 3peHHUs (C1a00BUASILINE, CIICIBIC)
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- TIPUCYTCTBHE AaCCHUCTCHTAa, OKAa3bIBAIONIETO0 OO0yYaroIeMycs HEOOXOJUMYIO IOMOIIb,
OyOnMupoBaHKE BCIYX CIPABOYHON MH(GOPMAIIUU O paCUCAaHUH YUEOHBIX 3aHSATUH; HATUYUE CPEICTB IS
YCHJICHHSI OCTaTOYHOTO 3PCHUsI, OpailIeBCKO KOMITBIOTEPHON TEXHUKH, BUACOYBEITHMYUTEIICH, IPOrpaMM
HEBU3YaIbHOTO JIOCTYIA K MHPOPMAIUH, IIPOTPAMM-CHHTE3aTOPOB PEYH U APYTUX TEXHUISCKUX CPEICTB
npueMa-repeadn yueOHoi nHPOpMAIUY B IOCTYITHBIX (JopMax JJIsl CTYICHTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJ1aHUs JJIs BBITIOJTHEHMS Ha DK3aMECHE 3aUUTBIBAIOTCS] ACCUCTECHTOM;

- MUCHbMEHHBIC 33J[aHUs BBITIOJIHAIOTCS Ha Oymare, HaJJMKTOBBIBAIOTCS ACCUCTEHTY 00YYatOIIMCST;

3.8 WHBANMIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBSI  TIO0  CIIYXY
(crmabocpIianue, rIyxue):

- Ha 3a4eTe/PK3aMEHE IMPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOLINI CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO ITOMOIIIb C YYETOM MHIUBUAYAILHBIX 0COOCHHOCTEH (OH OMOTaeT 3aHATh pabovyee MecTo,
MePeIBUTATHCS, IPOYUTATh U OOPMUTH 33JaHKE, B TOM YHCIIC 3alUChIBAsI IO TUKTOBKY);

- 3a4eT/PK3aMeH MPOBOJUTCS B TUCBMEHHOU (opme;

4. JIns MHBAJIHWIOB U JIWII C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI, UMEIOIIUX HAPYIICHUS
OIOPHO-JIBUTATEIIFHOTO ammapara, CO3JIaHbl MaTepPHAbHO-TEXHUYECKUE YCIOBUS OOCSCIICYHBAIOIINE
BO3MOXXHOCTh O€CIIPENATCTBEHHOTO JOCTYyIa O0YYarOIIUXCs B y4COHBIC TIOMEIICHHSI, 00BEKTY MUTAHHUS,
TyaJIeTHbIC U JPYrue TMOMEIICHHUS YHHUBEPCUTETa, a TaKKe NPeObIBaHHWS B YKa3aHHBIX TOMEIICHHUIX
(HayTM4#e pacIIMPeHHBIX IBEPHBIX MPOSMOB, IOPYYHEH M IPYTUX MPUCTIOCOOTICHHIA).

- TUCHbMEHHBIC 3a/IaHUS BBITIOJIHSIOTCS Ha KOMIIBIOTEPE CO CICIUATM3UPOBAHHBIM IPOTPAMMHBIM
obecrieueHrneM WA HaJUKTOBBIBAIOTCS ACCUCTCHTY;

- 110 YKEJIAHWIO CTYJICHTA YK3aMeH MPOBOIUTCS B YCTHOM (popme.

OOyJaromecss W3 YHCIA JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI  O0ECIICUCHBI
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMi B (opMax, aJanTHPOBAHHBIX K OrPAaHHYCHHSM HX
3JI0POBBSL.
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IIpunoxenue 1
JIMCT UBMEHEHHNH (JJOIIOJIHEHUIA)

B pabo4yI0 IporpaMMy o Jucuuiinie «Pu3nka» 1o HalpaBIeHHUIO

noarotoBku 04.03.01 — Xumus; [Ipoduns Heopranndeckas Xumus U XUMHsT KOOPAMHAITMOHHBIX
coeiMHEeHU; XUMUs OKpYKaloLIeH cpesbl, XUMHUYECKasi SKCIEpTU3a U IKOJOoruueckas 0e30MacHOCTh Ha
2018/2019 y4eOHbIii ro1

IlepeyeHb BHOCUMBIX

Neni/n DaemenT (mynkr) P u3Menenuii (IonoIHenuii)

IIpumeyanue

OOcyxaeHa W peKOMEHJO0BaHA Ha 3acefdaHuu Kadeapbl (QU3UKH HAHOCHCTEM
poToKoJI Ne or" " 20 .

3aBenyromuii kadeapoi / /
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IIpunoxenue 2
Pacnpenesienue 0aJ1710B TeKyIIero U Py0e:KHOT0 KOHTPOJISL (Ha ycmMompenue agmopa)

Cymma 6annos

Nen/n Bud xonmponn Obwan cymma | 1-1 mouxa 2-1 mouka | 3-1 mouka
1- | Hocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Texywquit kKonmposun: 00 30 6annos 00 10 6. 00 106. 0010 6.

Omeem Ha 5 éonpocos om (0 00l5 6. om00056.| om0Ooo56. | omOoodlé.
TToHbIH TIPaBAIBHBIN OTBET o 15 6amios 50. 50. 50.
HemnomnHplii npaBHIbHBIN OTBET or 3 1015 0. orl 1050.| orlmo56.| orl no50.
OrtBer, cofep X aIunii HeTOYHOCTH, OIITHOKH 00. 00. 00. 00.

Buinonnenue CAMOCHIOAMEIbHBIX

3a0anuil (pewieHue 3aday, Hanucavue
pedhepamos, doxknad, cce ) om 0 0ol5 6. om00056. |om00056 |om00056
1. | PybesxcHuolii Konmposo 00 30 6annos 00 10 6. 00 106. 00 106.
TECTHUPOBAHHE ot 0- 1o 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 46.
KOJJIOKBUYM ot 0 o 186. or0m066.| or0m066.| or0 1m0 606.

Hmozo cymma mexkywiezo u pyoesicrnozo
KOHmMpOonn 00 706annoes 00 230. 00 236 00 246

IlepBblii 3Tan (0a30BbIi)ypOBeHb) — OLEHKA
«Y/10BJIETBOPUTETBHO»

He MeHee 36 0.

He menee 12 6.

He menee 12 0

He menee 12 0

Bropoii 3Tan  (MpOABMHYTBIN)ypOBeHb) —
OLIEHKA «XOPOLIO»

menee 70 0.
(51-69 6.)

menee 23 0

meHee 23 0

Mmenee 240

Tpernii 3Tan (BbICOKHMII YypPOBeHB) -
«OTJIMYHO»

OLICHKA

He menee 70 0.

He Menee 23 0.

He menee 23 6

He Menee 240
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Hpuaoxenue 3

Kpurepun oneHkn KadecTBa OCBOCHMS JMCHUILIMHBI 1JIs1 IMCHUMIIMHBI «DU3HKA»
Onucanne noxkasaresjeil 1 KpUTepHeB OLCHUBAHUSA KOMIIETEHIUH HA Pa3jIMYHBIX 3Tamnax Mx
(popmupoBanus
OcHOBHBIMU 3TanaMu (OPMHUPOBAHUS KOMIETEHUUH IpU H3y4EHUM CTYIEHTAMU JUCLMILIMHBI
SBJISIIOTCSL  TIOCIIEIOBATENIbHOE (OPMUPOBAHUE PE3yIbTaTOB OOY4YEHHUS IO AuUCHMIUIMHE. PesynbraT
aTTecTallud OOy4arOIIMXCsl Ha Pa3iMuHBIX 3Tanax (popMuUpoBaHMS KOMIIETEHIMH MOKa3bIBAET YPOBEHb
OCBOCHHS KOMIIETEHIIMI 00yYaroIIUMUCS.

Kon PE3YJIbTAT | KPUTEPUM U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJbTATA OBYUYEHUSA
komnere | OBYUEHMUSA CooTBeTcTBHE YPOBHeil 0cBOeHHE KOMIETEHIINH MJIAHUPYEMBIM pe3yJabTaTaM
HIHAH no 00y4eHHMs] U KPUTEPUSM HX OLIEHKH
AUCHUIIHHE KOMIIeTeH U NOPOroBbIH 0a30BbIii NPOABUHYTHII
(MoayJ110) He
copmuposana
LIKAJIa 10 TPAAUIHMOHHON NATHOAJUILHOM crcTeMe
He0 | HeyIOBJIETBOPUT OBJIETBOPH
l'[yi‘,lK " eJbHO i i TeJbHO i xopomo oTaHrHEne
HIKAJIa no 0aJIbHO-
PEeTHHIOBOI cUCTeMe
(;5— 36 - 60 61 -80 81-90 91 -100
c| 3uars: He Nmeer Nwmeer Nwmeer Nwmeer
MocoOH TCOPETUYCC 3Hac | IpCaACTaBJICHU 06mee MpCACTaBJICHU npeaACTaBJICHHUC (6]
OCTh KHUEC " T ¢ o crocobax npeacraBjic | € 0 B3aMMOCBA3U
HCIIOJIb METOAO0JIOIrHN HCIIO0JIB30BaHHU HHC O | B3aUMOCBI3HU TCOPECTUYCCKHUX n
30BaTh YECKUEC A TCOPCTUICC TCOPCTUUCCKU METOOOJIOI'MYCCKUX
OCHOBH OCHOBBI MaTEMATUYCCK KHX H|XH OCHOB CMCXHBIX C
bI€ CMEXKHBIX C Or0 amrmapara METOOJIOTH | METOJIONOTHYE | XUMHUEH
3aKOHBI | XUMHUEH IIpUu pCHICHUN YCCKHUX CKHX OCHOB MAaTEMATUYCCKUX H
€CTECTB | MaTeMaTu4ic 3a1a4 B OCHOBax CMCXKHBIX C CCTCCTBCHHOHAYYH
CHHOHaA | CKUX U obnactu 0a30BBIX H | XMMHEH bIX JUCIUIIINH,
YYHBIX | €CTECTBECHH XUMHH U HEKOTOPBIX | MareMaTH4YEeCK | MOXKET
AUCHUIT | OHAYYHBIX MaTCpHuaJIOBEC CriCouajaibH HX " MNpEaAJIOKUTH
JUH B | IMCOUIIINH €HUs, HO BIX €CTEeCTBEHHOHA | CITOC00 nx
npO(bec M CIIOCOOBI JAO0ITyCKaceT pasaciioB YYHBIX HUCIIOJIB30BaHUA
CHOHAJI | UX HETOYHOCTHU B MaTeMaTuK | JUCIIUILINH, npu penieHun
BHOU HCIIOIb30Ba bopMyIMpOBK | U U | MOXKET KOHKPETHOU
JesaTenb | HUs Ipu ax, o €CTECTBCHH | MPEIIOXKUTD XAMUYECKONW  WIJIH
HOCTH peICHUN COJACpKaHNU OHAYYHBIX IMPUMEPHI UX MaTCprUaJIOBCAYCCK
npodec | KOHKPETHBI OTAEIBHBIX JUCIUTUINH, | UCIIOJB30BAaHMU | O 3aJa4u
CHOHAaJI X pa3aciioB MOXECT s B pa3HbIX
bHOH XUMHUYECKH CMEXHEBIX C MPEUIOKUT | 00JIaCTAX
JACATCIIb | X U XUMHEH b XUMHHU U
HOCTH MaTcpHraJioB €CTECTBCHHOHA | OTACJIBbHBIC MaTCpralIOBC]
(OIIK- | egueckux YYHBIX IIPUMEDPBHI €HHUS
3) 3amay JUCLUILINH, ux
HO JOITyCKacT HCIIOJIB30BAa
HETOYHOCTHU B HUS pu
(GOPMYIUPOBK | pelIeHUH
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ax. 3amaq

npodeccuo

HAJIbHOU

NeSITeNIbHOC

TH
Ymern: He YmMmeer pematy | CriocoOeH Cnocoben Moxer
OTIPE/ICNIATh | yMee | THIIOBBIC yKa3arhb yKa3arhb 000CHOBATH
HEOOXOauM | T 3aJauu U3 CHelHalibH | clieluaibHble | HEOOXOJIUMOCTb
OCTb 0a30BBIX bIC pa3Jelbl | pa3/esbl MIPUBJICYCHUS
MIPUBJICYECHU KypcoB CMEXHBIX C | CMEXHBIX C CBEICHUU u3
s €CTECTBCHHOHA | XUMHUEH XUMHEH JIOTIOJTHUTEITHHBIX
JOTIOTHUTE YUHBIX MaTeMaTHye | MaTeMaTU4YeCK | pa3JelioB
BHBIX JUCITUTUIAH CKUX H UX MaTEeMaTHKU u
3HaHUU U3 €CTECTBEHH | €CTECTBEHHOHA | €CTECTBEHHOHAYUH
CIeIHAIbH OHAYYHBIX | YYHBIX BIX JWCIHHIUIUH H
BIX JTUCHUIUINH, | AUCUUIUINH, pamwXupoBaTh  UX
pazzenos HEO0OXOIMM | HEOOXOAMMEBIE | 1O CTCTICHH
MaTeMaTruye bl€ TSI JUIS peIlIeHUsl | 3HAYUMOCTU  JUIA
CKUX " pelIeHus MIOCTABJICHHOW | peIIeHUS
€CTECTBEHH MOCTaBIICHH | 3a7a4u MOCTaBIICHHOM
OHAy4HBIX oM 3a7a4n XUMUYECKON 3a7a4u
TUCIUTLIIAH XUMHUYECKO | WU (Heobxoaunmeble,
TUTS 1w MaTepuaioBe]l | BCIIOMOTATeIbHBIC,
peleHus MaTepUajoB | YeCKOH WJTIOCTPATHUBHbBIC
npodeccuo €I4eCKoi HaIpaBJIECHHOC | U JIp.)
HAJIbHBIX HampaBlIeHH | TH Crnocoben
3aj1ady, OCTH, HO Crocoben CaMOCTOSITEIILHO
MPUMEHSITh JIOTIYCKaeT | CaMOCTOSITeNb | OCBOUTh OCHOBHBIC
MOJTyYEHHBI OTJICTbHBIE | HO OCBOUTH TEOPETUICCKHE
e HETOYHOCTH | THIOBBIE MOJIOKEHHUS u
TEOpETHYIEC Mosxer METOTbI TUTIOBBIC  METOJIBI
KH€ 3HaHHS CaMOCTOSITE | pelICHHUS pellieHus 3aaad u3
u JILHO 3a/aq u3 OTJIEITBHBIX
MaTeMaTuye OCBOUTH OTJIEbHBIX CHeIHaTbHBIX
CKHIA TEOpETUYEC | CIENMATbHBIX | pa3lelioB
amnmapar KU pas3aeion MaTEeMaTHKU "
TUIS MaTepuan MaTeMaTUKU U | €CTECTBEHHOHAYYH
CaMoCTOsITe u3 €CTECTBCHHOHA | BIX JIUCIUTUINH
JBHOTO OTIIENBbHBIX | YUHBIX YMeeT MTpOBOAUTH
OCBOCHHUS CHEIHabH | TUCIUTUIHH, KOPPEKTHYIO
CreIanbH BIX HO JIOMYyCKaeT | MOAU(DUKAIHIO
BIX pas3eion OTJICITbHBIE MoeIen u
pas3zaenon MaTeMaTH4e | OIUOKHU MpHU METOJIUK
MaTeMaTuK CKHX U Ux 00pabOTKH JaHHBIX
u u €CTECTBEHH | MPUMEHEHUH B | SKCIIEPUMEHTA,
€CTECTBCHH OHAYYHBIX | MPOQECCHOHAT | MPABUIHHO
OHAYYHBIX JTUCIUIUIAH | bHOU cdepe OTIpECTISATh
JUCILIUILINH, IUTS IESITENLHOCTH | 00JIacTh
HE00X0 UM pelieHus Ymeer MPUMEHHUMOCTHU
BIX B 3aJ1a9 B OIICHHBATH HCIIOJTE3YEMBIX
npodeccuo npodeccuo | afeKBaTHOCTh | METOAMK
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HaJbHOU HaJbHOMN U (UBHYECKYIO
eATEIEHOC chepe KOPPEKTHOCTh
TH, JIeATEIIHHOC | MOJICTICH,
MIPUMEHSATH ™ HCITOJIB3YEMBIX
3HAHUS Ymeer pu 00paboTke
MaTeMaTHK OIICHUBATh | PE3yJIbTaTOB
51 51 YCIIOBUS XAMHYECKOTO
€CTECTBEHH MPUMEHUMO | DKCIIEPUMEHTA
OHAYYHBIX CTH
JHCIHAIIINH CTaHIapTHBI
JUISt X METOJIUK
aHalmu3za | aHanu3a u
00paboTku 00paboTKH
pE3yNbTATO pe3yabTaTo
B B
XHUMHYECKH XAMHUYECKOT
X o
IKCIIEPUMEH IKCIIEPUMEH
TOB Ta,
JOITyCKast
OIIMOKHU B
OT/IEJIbHBIX
CIIyqasix
Baagers: He Cnocoben Crocoben Bnaneer Bnaneer HaBbIKaMu
HaBBIKAMHM | BJIaJ | MPEIOKUTH MPEVIOKUT | HaBBIKAMH MIPUMEHEHUS
UCIIONIb30BA | €€T | MPUMEPHI b IPUMEPHI | IPUMEHEHUS TEOPETUICCKIX
HHUS WCIIONIb30BAaHU | UCTOJb30Ba | TEOPETUYECKH | MOJETei npu
TEOpeTHIEC i HHS X MOJIeJIeH TIPH | TUTAHUPOBAHUH
KHX OCHOB TEOPETUYECKH | TEOpeTHYeC | MHTepIpeTany | padboT B
0a30BBIX X KHX Y pe3yJIbTaToB | MPO(EeCCUOHATHLHO
pas3zenon MPEJICTABICHU | PEJCTABIE | B OTAEIHHO i chepe
MaTeMaTHUK H OTJICITBHBIX HUM B3ATOH HeSTEIILHOCTU u
UHu pas3zenon OTACNBHBIX | 00JIaCTH rpaMOTHOMN
€CTEeCTBEHH MaTeMaTUKU U | pa3/ieoB XAMUHA W/UIN MHTEpPIpETAINH
OHAYYHBIX €CTeCTBCHHOHA | MAaTeMaTHK | HayK O MTOJTY9IEHHBIX
JUCIHATIINH YUHBIX HH MaTepuanax, pe3ynbTaToB
npu JUACITUILINH €CTECTBCHH | HO JOITyCKaeT
pelieHun JUTSI pEIICHUS | OHAYYHBIX OTACIbHBIC
KOHKPETHBI 3a1a4 JUCIUIUIMH | HETOYHOCTH
X npodeccuonan | ans
XAMHYECKH BHOM pelIeHus
XU JIeITCIBbHOCTH | 3a7a4
MaTepHuasoB npodeccuo
€YCCKUX HaJILHOH
3a1a4 JIEATENHHOC
™
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