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1. Ileau u 32724 JUCHUILIMHBI

['maBHas 1enb U3ydeHus AUCHUTUTMHBI "®du3nka" cocTouT B (POPMUPOBAHUU Y CTYIEHTOB MPEJI-
CTaBJICHUH O 1IeNIbHON (PM3HYECKON KapTHHE MHpa, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX JBUKEHUS U B3a-
UMOJeHCTBUS (pU3HUecKX 0OBEKTOB, YMEHHUIO BCKPBIBATh 3aKOHOMEPHOCTH, JIe)KAIllMe B OCHOBE pa3-
JIMYHBIX XUMHUYECKUX IIPOLIECCOB.

OcCHOBHBIMU 3a7lauaMH Kypca (PU3UKH ABISIOTCS U3ydYeHue Hanbosee o0mmx GopM IBHKEHUS Ma-
TEPUH, OCHOBHBIX (PU3MUYECKUX SIBIECHUH, GU3NYECKUX METOAOB MX HAOIIOICHUS U SKCIIEPUMEHTAIb-
HOTO MCCJIEIOBAHHUS, METOJIOB TOYHOTO U3MEPEHUs (PU3MUYECKUX BEITUYMH, IPOCTEHIINX METOAOB 00-
paboTKM pe3ysibTaToB U3MepeHui. B nponecce 00yueHus: CTYAECHTHI T0JKHBI HE TOJIBKO OCBOUTH CO-
OTBETCTBYIOLIUI TEOPETUUECKUN MaTepUall, HO U HayUYUThCS PEIIATh 334y 110 KaXA0OMy U3 U3ydae-
MBIX pa3JeJIoOB. YMEHHE pelaTh 3a1a4M sBISETCSI OCHOBHBIM HAaBBIKOM, XapaKTEPU3YIOLIUM KaueCTBO
BJIaJICHUs MaTepuasioM. B COOTBETCTBUM € 3TUM IpU aTTECTAllUM CTYACHTOB Ha 3K3aMeHE (3adere)
OCHOBHOE BHMMaHUE JOJDKHO YENAThCA MMEHHO YMEHUIO PellaTh 3aauu.

B pamkax pemieHust 3TuX 3a1a4 HEOOXOJMMO O3HAKOMHUTH CTYIEHTOB C TaKUMH (yHIaMEHTaIb-
HBIMU TIOHATHSIMH, ONPECICHUSMH U METO1aMH (PU3MUECKUX UCCIIeI0BaHUM, KaK:

e (usnMYecKue SBICHUS, PU3UIECKUI OMBIT;

e (usMYeCcKHe BEIMYMHBI, (U3NIECKHE W3MEPEHUs, CUCTEMBbl €MHMII, a0CTPAKIIMH, THIIOTE3HI,

MOJIEJH, YIPOIIECHHUS;

e (usnYecKHUe 3aKOHbI U 3aKOHOMEPHOCTH, KaK BBIPR)KEHUE CBSA3U M B3aUMO3aBHCUMOCTH sIBJIE-
HUI HEOOXOAUMBIX JUIS pelIeHus Mpo(dhecCHOHATBHBIX 337a4 (B COOTBETCTBUU C TpeOOBaHMS-
MU npodeccuoHanbHoro cranaapra «llemaror (memaroruyeckasi A€ATENBHOCTh B cepe a0-
IIKOJIBHOTO, HAYaJILHOTO O0IIETr0, OCHOBHOTO OOIIEro, CPeAHEro o01iero oopazoBanus) (Boc-
MUTaTeNb, YUUTEINb)» YTBEPKACHHBINA npukazoM Muntpyaa Poccun ot 18 oxts6pst 2013 r. N
544n)

2. MecTo aucuunInHbl B ctpykrype OTIOIT

VYuebuasa qucouminia «PU3HKa» OTHOCUTCS K 0013aTEILHON YaCTH U ABJISIETCS HEOOXOIUMOM IS
U3YyYeHHUs] XMMHUYECKMX W MPO(UIbHBIX TUCHMIUIMH, KOTOpBIE IMPENOAAIOTCS MapayieIbHO C JaHHBIM
MIpeIMETOM WJIM Ha MociieAyromux Kypcax. OcBoeHne TuCHUIUINHBI «PU3KKa» JOHKHO MPEIIecTBOBATh
U3Y4YECHHIO TUCLUIUIMH: MaTEMAaTHKa, XUMUSL.

JIig n3y4yeHust JaHHOW y4eOHON JUCIMILTMHBI HEOOXOIMMBI 3HAHMSI, YMEHUSI U HAaBbIKU, OPMUDY-
€MbI€ B IIKOJbHBIX Kypcax (pU3MKH, MAaTEMaTHKH, XUMUU.

N3yyenne naHHOW MUCIMIUIMHBI HAIPAaBJICHO HA OCBOSHHE OOOOIICHHBIX TPYIOBBIX
byHKIMI
[1C «Ilenaror (memarormueckas IesTEIBHOCTh B chepe MOMIKOILHOTO, HAYaIbHOTO
00111ero, OCHOBHOTO OOIIET0, CpeHero 001mero oopa3oBanus) (BOCHUTATENb, YIUTENb)»
yTBEpKIeHHBIN npukazoM MunTtpyaa Poccun ot 18 oxtsi6pst 2013 r. N 544n OTO - Ile-
JaroruyecKas IeaTeIbHOCTh 10 MPOCKTUPOBAHUIO M Peali3alui 00pa30BaTeILHOTO TIPO-
1ecca B 00pa3oBaTeNbHBIX OPraHU3alUgX JOIIKOJIBHOTO, Ha4adhbHOTO 00IIEero, OCHOBHOTO
o0111ero, cpeHero 0o1ero oopa3zoBaHus



3. TpeboBanus K pe3yJibTATAM OCBOEHHS JHCIUINHBI

BbinyckHuK, OCBOMBIINI ITporpamMMy OakajiaBpHara, TOJDKEH 00J1aiaTh CIeIyIOMU o0ienpodec-
CHOHAJILHBIMH KOMITETEeHIUSIMM:

» TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMS O CTpOCHHUHM BCHICCTBA, IIPHUPOJLC XAMHYECKON CBSI3H B

Pa3IMUHBIX KJIaccaX XMMHUYECKUX COCIMHEHHWM I TTOHMMaHHUS CBOMCTB MaTE€pHAJIOB U MEXaHU3Ma
XUMHYECKHX MPOIIECCOB, TPOTeKaronux B okpysxkatomem mupe (OIIK-3, OIIK-4);

B pe3ynbrare nu3ydenus kypca "®@uszuka" CTyJIEHT JOHKEH

3HaTh:

YMCTh:

OCHOBHBIC 3aKOHBI IBYKEHHSI U B3aMMOJICHCTBHSI MAaTepPHAIBHBIX TOYEK;
OCHOBHBIC 3aKOHBI COXPaHEHHUS (MMITYIIbCa, JHEPTHUH, MOMEHTA UMITYJIbCA);
OCHOBHBIC 3aKOHBI IBU)KEHHS TBEP/BIX TEI;

OCHOBHBIE 3aKOHOMEPHOCTH JBM>KEHUS JKUIKOCTEH U Ta30B;
XapaKTePUCTHKH MEXaHUIECKUX KOJIeOaHM U aKyCTHUECKUX BOJIH;
OCHOBHBIE 3aKOHBI AJIEKTPOCTATUKH;

0COOEHHOCTH 3JIEKTPHUYECKOTO TMOJISl B BAKYYME U B PA3IMUHBIX CpE/Iax;
0COOEHHOCTH IEKTPUUECKOT0 TOKA B PA3IIMUHBIX CPelax;

MpaBHJIa pacyeTa CIOKHBIX JEKTPUIECKUX 1erei (3akoHbl Kupxroda);
OCHOBHBIC 3aKOHBI MArHUTOCTATHKH;

MarHUTHBIE CBOMCTBA Pa3JIMYHBIX BEIIECTB;

3aKOH JICKTPOMAarHUTHOW MHYKIIUH;

HIKaJTy 1 0COOEHHOCTH PaclpOCTPAaHEHHsI SJIEKTPOMArHUTHBIX BOJIH Pa3HOM JUIMHBL;
3¢ ekt HHTEpPEepeHINN U TUGPAKLINU BOJIH;

OCHOBHBIE 3aKOHBI F€OMETPUYECKOM U BOTHOBOI ONTHKH;

OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOH (pH3HKH;

OCHOBHBIE 3aKOHBI TEPMOIMHAMHKH;

OCHOBHBIE ITPHHIIAIIBI TEOPUH OTHOCUTEIIEHOCTH;

OCHOBHBIE ITPUHIIUIIBI KBAHTOBON MEXaHWUKH U SIIEPHON (Pr3HKH;

MIPUMEHSITDH MTOJIyYE€HHbIE 3HAHUS PU PELICHUH 3a/1ad 110 KaXJA0MYy U3 pa3/IesoB;
KOJIMYECTBEHHO OLICHUBATh 3HAUUMOCTb Pa3IUYHbIX (pU3NUecKuX 3pPEeKTOB B peaibHbIX MPO-
eccax;

CTPOUTH (PU3UYECKYIO MOJEIb IIpolecca, MPaBIIIbHO YUUTHIBas 3HaUMMBbIe 3 (eKTh U 0TOpa-
ChIBasi BTOPOCTEIICHHBIE;

pemaTh 3aJauu Ha OCHOBE IMOCTPOEHUS (PU3HMUECKUX MOJIENIEH.

pemats 3amaun IIC «Ilemaror (memaroruueckas OESTEIBHOCTh B cCdepe IOUIKOJIBHOTO,
HA4YaIbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpemHero oodiiero oOpa3oBaHus) (BOCHHTATENb,
YUUTENh)» YTBEPKACHHBIN npukazoM Muntpyaa Poccuu ot 18 oktsa6ps 2013 r. N 544u TO -
A/01.6 Obmenenaroruveckast pynkuus, A/02.6 BocriutatenbHas aestensHocth, A/03.6 Pa3-
BHBaromas aesarenbHocTh, B/03.6 Ilemarornueckast AesTeNbHOCTh MO peAIM3alliU MPOTPaMM
OCHOBHOT'O M CpeJHero o0miero o0pa3oBaHus



4. CopepskaHue U CTPYKTYpa AUCHUIIIIMHBI

4.1. COUEPXXAHUE PA3JIEJIOB JUCHUIIJIMHBI «®U3UKA», nepeuenv ouenounvix cpeocme u
KOHMPOAUPYeMblX KOMnEemeHyuil

Ne
paszerna

HaunmenoBanue
pazzaena

Coneprkanue pasnuena

Koa xonTponu-

pyemoii komie-

TeHIMH (WU €€
YacTH)

HaumMmeHnoBanue
OIEHOYHOI0
cpeacTBa

2

3

4

®dusznyeckue OCHO-
Bbl MexaHuku. Ku-
HEMaTHKa TOYKH U
TBEPJIOTO Tea.

Monenn B Mexanuke. CucreMa
orcuera. Temo orcuera. CHCTEMEBI
KOOpJIUHAT W CTEMEHU CBOOOJIEI.
Tpaektopusi, JJIMHA TyTH, BEKTOP
nepemenienusi. Ckopoctb. MrHo-
BEHHAas CKOPOCTb. YCKOPEHHE H
€ro COCTaBJIAIONIHE. YTIIOBas CKO-
POCTB U YIIIOBOE YCKOPEHUE.

OI1K-3;
OIIK-4

K,PK, T

Jlunamuka marepu-
aJIbHOM TOYKM U IO-
CTYyNaTEIbHOIO
JBU>KEHUS TBEPJOTO
Tena.

3akoH wHepuuH. MHepuuanbHas
cucrema orcuera. Macca. Cuia.
Bropoii 3akon Hsrorona. Tpernii
3akoH Hprorona. Cuibl TpeHus.
3aKOH COXpaHEHMs UMITYJIbCA.

OI1K-3;
OIIK-4

K,PK, T

Pabota u sHeprus.

DHeprus, paborta, mourHocTh. Ku-
HETHYECKass W  MNOTEHLHaJIbHAas
9HEprus. 3aKOH COXPAaHEHHUs DHep-
ruu. Yyaap aOCOJIIOTHO YNpYyrux M

HEYNpYTUX Tell.

OI1IK-3;
OIIK-4

K,PK, T

Mexanuka TBEpAO-
ro Tela.

Mowment unepiuu. Teopema
[Hreiinepa. MoMeHT MHEPLIMU HE-
KOTOPBIX TEJI OTHOCUTEIBHO UX
reoMeTpuueckoi ocu. Kunernue-
CKasl JHeprus BpauieHus. MoMeHT
CWIBL. YpaBHEHHUE TNHAMUKHU Bpa-
HIATEJIBHOTO IBUKEHUS TBEPAOTO
Tena. MOMEHT uMIyibca 1 3aK0H
€ro COXpaHEHHs.

TBepnoe Teno B MEXaHUKE. YIIpy-
ras ¥ TuiactTuueckas aegopMariu.
3axoH I'yka. Moayns FOnra. Ko-
s urment I[lyaccona [Ipenenst
YIPYTrOCTH U ITpOYHOCTH. [(na-
rpaMMa HanpsoKEeHUsl.

OIIK-3;
OIIK-4

K,PK, T

Taroreuue
DIIEMEHTHI
MOJIA.

TeJl.
TEeopuun

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsxectu u Bec. HeBeco-
MocTh. PaboTa B mosne TSIroTeHus.
Kocmuueckue ckopoctu. Hennep-
IMHUAJIbHBIC CUCTEMBI OTCUECTA.

OIIK-3;
OIIK-4

K,PK, T




MexaHuka KUOKO-
CTEH.

I'mapoaspomexanuka. [{aBienue B
KUJKOCTH U Taze. 3akoH [Tackais.
3akoH Apxumena. YpaBHEHHE He-
pa3pbIBHOCTH. YpaBHeHUs bep-
HYJUIH U CJeJICTBUA U3 Hero. dop-
Myna Toppuuesum. Bsaskocts. Jla-
MHUHapHOE U TypOyJIEHTHOE Teue-
HHE )XuAKocTel. Meton onpexene-
Hus BA3KocTu: a) meron CTokca;
6) merox Ilyazeitns.

OIIK-3;
OIIK-4

K,PK, T

Mexanuueckue Ko-
J1e0aHUs U BOJIHEL.

lNapmonnueckue KoneGaHus U UX
XapaKkTepuCTHKU. M300pakeHne
rapMOHHMYECKHX KojiebaHui. ['ap-
MOHHMYECKUN OCLIMILIATOP:
a)IPY>KUHHBIN MasATHUK; 0) QpU3u-
YECKUM MasITHUK; B) MaTeMaTH4e-
CKUI MasiTHUK. DHEpPrus rapMOHU-
4ecKHux KoJieOanuii. BeiHyx1eHHbIE
kosebanus. Pezonanc.

Bonnossie nponeccel. [Ipoaomns-
HbIE U MIOTIEPEYHbIE BOJIHBI. Xapak-
TEPUCTUKH BOJH. Y paBHEHUE Oe-
ryuiei BoiaHbl. BomHoBoe ypaBHe-
uue. [lonsarue naTEphEepeHINS
BOJIH. CTOsTYME BOJIHBI. 3BYKOBbIE
BOJIHBI U UX XaPaKTEPUCTUKH.

OIIK-3;
OIIK-4

K,PK, T

Crtpoenue Berie-
CTBa M 3aKOHOMeEp-
HOCTH B€IIIECTBA B
ra3o00pa3HoM co-
CTOAHUU

[Ipenmer MonexkynsipHO# pu3nku u
TEpPMOJMHAMUKH. MneanbHbIi ras.
3aKoHBI UIeanbHOTO ra3a. M3ompo-
1ecchl U ux rpaduxu. 3akoH ABo-
raapo. 3akoH [lansTona. Uneans-
HBII Ta3. YpaBHEHUE COCTOSHUS
UJealbHOTO rasza (ypaBHEHUE
Kuaitnepona-Menpeneera). Oc-
HoBHOe ypaBHeHne MKT uaeains-
HOTO Ta3a.

OI1IK-3;
OIIK-4

K,PK, T

MonexkyispHo-
KMHETHUYECKasi Teo-
pusl UACAIBHBIX Ta-
30B

3akoH MakcBeiuia Juisl pacrpeze-
JIEHUS MOJIEKYJI UACAIBHOTO rasa
110 CKOPOCTSIM. DHEPIrus TEMIOBOTO
nBHKeHns. bapomerpudeckas
¢dopmyna. Pacnipenenenue bomnbil-
MaHa. CpenHss 1IrMHa CBOOOIHOTO
npobera MoJIeKyJI.

OIIK-3;
OIIK-4

K,PK, T




10.

OcCHOBBI  TEpMOJIU-
HaMHUKH

Yuciio crernenei cBo000IbI MOJIE-
KyJbl. 3aKOH paBHOMEPHOTI'O pac-
MIpeieJICHHs SHEPTUHU 10 CTEIEHIM
cB0001BI MOJIEKYITEI. [lepBoe Hava-
70 TepMoauHamMuKku. PaboTa raza
pu U3MEHeHuu ero oovema. Ter-
noeMkocTh. [IpuMenenue neporo
HayaJjia TepPMOJIUHAMUKH K H30IPO-
neccaM. AnuabaTHYeCKui po-
uecc. [lonurponHslii mpouecc.
Tennoseie geurarenu. Kpyrosoi
nporuecc (uukin). [Hukn Kapho.
KIIJ nnst maeanpHOTO raza. Obpa-
TUMBIE U HEOOPATHUMBIE ITPOIECCHI.
Bropoe Hauano TepMOAMHAMUKHY.
a) o KenpBuny; 60) mo Kiaysuycy.
DHTPOIHUS U €€ CTATUCTHUECKOE
TOJIKOBaHue. TepMoauHaMuyeckas
BEPOATHOCTh. TpeThe HavasIo Tep-
MOJIMHAMUKH.

OIIK-3;
OIIK-4

K,PK, T

11.

PeanbHrble razel

OTKJIOHEHUE CBOMCTB I'a30B OT
naeanbHOCTH. CHUIIbI ¥ IOTEHLIU-
anbHasi YHEPTUs MEKMOJIEKYIISIP-
HOT'O B3aUMOJECHCTBUS. Y PaBHEHUE
Ban-nep-Baansca. U3oTepmbl
Ban-nep-Baansca u ux ananms.
®a3zosblie nepexonsl [ u Il pona.
JnarpamMma cocTostHus. Y paBHe-
Hue Kiaiinepona - Knaysuyca.

OIIK-3;
OIIK-4

K,PK, T

12.

CBoiicTBa XUIKO-
cTen

[ToBepxHocTHOE HaTskeHHE. Ilo-
BEPXHOCTHO-aKTUBHBIE BEIECTBA.
CmauuBanue. JlaBieHue moj wuc-
KPUBJIEHHON TOBEPXHOCTBIO JKH[I-
koctu. @opmyna Jlannaca. Kanun-
JISIPHBIE SIBJICHUSL.

OI1K-3;
OIIK-4

K,PK, T

13.

CaoiicTBa TBEPABIX
TEN

MOHO- W TOJIMKpPUCTAIUIBL. THIIBI
KPUCTAUIMYECKUX TBEPABIX TEN:
a)KpucTayuiorpadpuaeckuii mpu3HaK
KpUCTAJUIOB; 0) (Qu3MUecKuil mpu-
3HaK KPHUCTAUIOB: HWOHHBIC KpH-
CTaJUIbl; ATOMHBIE KPUCTAJUIbI; Me-
TAJTAYECKUE KPUCTAILIBI; MOJIEKY-
nspHble Kpuctamuibl. JlepexTsr B
KpucTajuiax. TermioeMKocTh TBep-
nbIx Ten. Mcnapenue, cyoaumanus,
TUTaBJICHHE W  KPUCTAJUTH3AIINSL.
AmopdHsle Tena.

OI1K-3;
OIIK-4

K,PK, T

14.

DJIEKTpOCTaTUKa

Onexrprueckuil 3apsaa. 3akoH Ky-
JIOHA. DneKTpuueckoe ToJIe.
Hanpsoxkennocts nosist. [lone snek-
TpU4eCcKoro  aumnonsd. Teopema

OI1IK-3;
OIIK-4

K,PK, T

8




laycca mis 31eKTpOCTaTUYECKOTO
noyis u ee npumeHeHue. [loreHnu-
al  AJIEeKTPOCTAaTUYECKOTO  MOJIS.
HamnpsikeHHOCTh Kak T'paJIueHT Io-
TEHIMaNa.  DKBUIOTEHIUAIbHbIE
IIOBEPXHOCTU. Bpluncienue pazHo-
CTH MOTEHIIMAJIOB 0 HANPSKEHHO-
CTH TIOJIAL.

Tunsl gusnexktpuxkoB. Ilonspusa-
UM AUANEKTPUKOB. [lonspuzoBaH-
HOCTb. HanpshkeHHOCTh MoJist B T1-
anektpuke. Teopema I['aycca mis
ANEKTPOCTATUYECKOTO TOJs B JIU-
anekTpukax. CerHeTo3JIeKTPUKH.
[IpoBogHMKK B 3JEKTpOCTaTHYe-
CKOM  moJie.  DJIEKTPOEMKOCTb.
Konpaencaropsl.

15.

IlocTosiHHBIN 27€K-
TPUYECKHUN TOK

Onektpuueckuii Tok. Cuia ToOKa.
Croponnue cunbl. DJIC u Hamps-
xeHue. 3akoH OMma s ydyacTka
uenu. ConpoTHBIIEHUE MPOBOJHU-
koB. PaboTa u momHocThs TOKa. 3a-
koH JIxoyns — Jlenua. 3akon Oma
JUISL HEOJHOPOJIHOTO y4JacTKa IEeH.
[IpaBuna Kupxroda nns pas3Bers-
JICHHBIX LIETIEH.

OIIK-3;
OIIK-4

K,PK, T

16.

DNEeKTpUUYECKHE TO-
KM B MeTaJllax, Ba-
KyyMe U Ta3ax

DOnemMeHTapHas Kjlaccu4eckasl Teo-
pusl DIEKTPOIPOBOAHOCTH METAJI-
70B. BBIBOJ OCHOBHBIX 3aKOHOB
NMEKTPUYECKOT0 TOKA B KjaccHye-
CKOH TEOPHUH JJIEKTPONPOBOAHOCTH
MeTaiioB: a)zakoH Owma; 0)3akoH
Jlxoyns- Jlenna; B)3akon Buaema-
Ha- @pania. PaboTa BbIxona smek-
TPOHOB M3 MeTauia. TepModJIek-
TPOHHasl HMuccus. 3akoH bory-
ciaBckoro- JIsanrmropa

OI1K-3;
OIIK-4

K,PK, T

17.

MarnutHoe 1oJe

MarnuTHOE T0JIe U €ro XapakTepu-
ctuku. 3akoH bwuo- CaBapa —
Jlantaca 1 ero nmpuMEHEHue K pac-
YeTy MarHuTHOTO TMIOJIsi: a) Mar-
HUTHOE TI0JI€ TMpPsSIMOTro  TOJIf;
0)MarHUTHOE IOJIe B IIEHTPE Kpy-
rOBOr0 MPOBOAHUKA C TOKOM. 3a-
KoH Amrmiepa. Bzanmopeiicteue na-
pajieNbHBIX TOKOB. MarnutHas
MOCTOSIHHASA. EAUHMIIBI MarHUTHOM
WHJYKUMA U HaOpsHDKEHHOCTH Mar-
HUTHOTO IOJISL.

MarauTHOE 1TIOJIE  ABMKYLIETOCS

OIIK-3;
OIIK-4

K,PK, T
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3apsga. Cuna Jlopenua. JIBukenue
3apsKCHHBIX 4aCTUIl B MAarHuTHOM
nosie. Llupkynsiuust BekTopa Mar-
HUTHOM MHIYKLHH IIOJII B BaKyy-
Me. MarauTHoe moJjie CoJeHOUIa U
topouaa. Teopema ['aycca s 1mo-

ns B. PabGora mo mepememeHuio
MMPOBOJIHMKA U KOHTYpa C TOKOM B
MAarduTHOM IIOJIE.

18.

DneKTpoMarHuTHas
WHIYKIUS

DNeKTpoOMarHuTHas WHTYKIHS.
OnbiTel Dapanest. 3akon Dapajes.
Bpamenue pamMkd B MarHMTHOM
none. BuxpeBble Toku (Tokm Dy-
ko). UanykTuBHOCTH KOHTYpa. Ca-
MouHAYKIUsA. TOku mpu pa3MbIKa-
HUU U 3aMbIKaHUM 1ienu. B3auMHuas
WHIYKIIHSL. Tpanchopmaropsl.
DHeprusi MarHuTHOTO MOJISL.

OI1K-3;
OIIK-4

K, PK, T

19.

MarauTtHele  CBOIi-
CTBa BEIIECTBA

MarHuTHbIE MOMEHTHI JIEKTPOHOB
1 aTtoMoB. /lua- ¥ mapamMarHeTu3M.
HamarandueHHOCTb. MaruuTtHoe
noje B BemecTBe. GeppoMarHeTu-
KM M uX cBoicTBa. [Ipupona dep-
pOMarHeTu3Ma

OIIK-3;
OIIK-4

K,PK, T

20.

OcHoBBI TEOpUHU
Makcsemia JUTS
3JIEKTPOMArHUTHOTO
TIOJISt

BuxpeBoe 3JeKTpUYECKOE IOJE.
Tok cmenienus. YpaBHenuss Makc-
BeJIIa U1 DJIEKTPOMArHUTHOIO I10-
T8,

OI1IK-3;
OIIK-4

K,PK, T

21

DNeKTpOMarHuTHBIE
KojeOaHus H BOI-
Hbl. [lepemenHsIi
TOK

CoOCTBEHHBIE  DIIEKTPUYECKHE
KoJiebaHus. 3aKphIThIA KoJieha-
TEJIbHBIN KOHTYp. 3aTyXarollue
AIEKTPUUYECKHUE KoJieOaHusI.
JlekpeMeHT 3aTyxaHusl.
HuddepenunanbHoe  ypaBHe-
HUE BBIHYXIEHHBIX DJIEKTPO-
MarHUTHBIX KOJEOaHUN M ero
peuieHue. DNEKTPUYECKUU pe-
30HaHC.

ComnpoTuBiieHHEe B LENU TEpe-
MEHHOTO TOKa. EMKOCTh B 1enu
MEePEMEHHOT0 ToKa. MHAyKTUB-
HOCTH B IIETIH TIEPEMEHHOTO TO-
ka. 3akoH Oma [y mepeMeH-
HOro Toka. Pe3oHaHc Hampsixke-
Huil. PaboTa W MOMIIHOCTH Tmie-
PEMEHHOT0 TOKa

K,PK, T

22

OJIEMEHTBl TE€OMET-
PUYECKON ONTUKHU

BBeaenne. OcCHOBHBIE  3aKOHEBI
T€OMETPUUYECKON OINTHUKHU. 3aKOHO-
MEpPHOCTH PacipoCTpaHEHUsl CBETA.
KopnyckynsipHasi 1 BOJTHOBasi T€O-

OIIK-3;
OIIK-4

K,PK, T

10




pun cBera. CkopocTh cBeta. OmnbIT
®u3zo. [Ipunnun Pepma. dyanuszm
cBeta. lllkana 3MeKTPOMarHUTHBIX
BOJIH.

Tonkue nuH3BL: a) hopmyna TOH-
KOH JMH3BI; 0) mocTpoeHue u300-
paxeHud B JIMH3aX; B) abepparuu
ONTHYECKUX cUcTeM. OnThdeckue
PUOOPHI: a) Jyma; 0) MUKPOCKOII.

23

doromerpus

@®otomeTpusi U (HOTOMETPUUYECKHE
BEJIMYMHBI: a)dHEpPreTUYecKue Be-
JUYUHBI; O)CBETOBBIC BEIMYUHBI.
3akon JlamOepra. 3akoHBI OCBe-
LIEHHOCTH.

OIIK-3;
OIIK-4

K,PK, T

24

WuTepdepenius
cBeTa

KopryckynsipHple 1 BOJIHOBBIE
npeAcTaBieHus o ceere. [IpuHnun
['tolireHca. 3akOHBI OTpaXeHUS U
MPEJIOMJICHUSI CBETa C TOYKHU 3pe-
HUs BOJHOBOM Teopuu. OnbiT FOH-
ra. KorepeHTHbIE HMCTOUYHUKH CBe-
Ta.

Metoner HaOmIOACHUS WHTEpQE-
penmun: a)meton FOnra; 6)3epkana
@®penens; B) ounpusma dpenens;
r) 3epkano Jlioina. MuaTepdepen-
USl TIPH OTPAXKEHHH OT Mpo3pad-
HOW TUTacTUHBI (MHTep(hepeHIHs B
TOHKUX MieHkax). Konbua HeroTo-
Ha. Ilpumenenue wunTephepeHIUn
cBeTa: a)uHTepdepeHIIMOHHAs
CIEKTpOCKONUs; 0) NMpOCBETIIEHUE
ONITUKH; B)MHOTOJTy4YeBasi WHTEp-
¢bepeHys; r) UHTEPHEPOMETPSI,
unreppepomerp MaiikenbcoHa.

OIIK-3;
OIIK-4

K,PK, T

25

Judpakius ceeta

[Ipuamun Troiirenca- ®penens.
Meron 30u ®penens. Hdudpakmms
®peHens Ha KpYyIJioM OTBEPCTUH U
nucke. udpakuus DpayHrodepa
ot menu. JudpaxknuonHas perer-
ka. Judppaknus Dpaynrodepa Ha
mupakuuoHHOW  pemierke. Ju-
¢bpakuuss Ha TPOCTPAHCTBEHHOM
pemerke. ®opmyna Bynbda- bpar-
roB. ["onorpadus.

OI1IK-3;
OIIK-4

K,PK, T

26

Jucnepcus ceera

Hucnepcus csera. HopmanbHas u
aHOMaJbHasl JIUCIEPCUU  CBETA.
ONEeKTpOHHAs TEopus OUCIIEPCHUHU.
I'pynnoBas u ¢azoBas CKOpPOCTH
ceeta. [lornomenue cera. 3akoH

byrepa.

OIIK-3;
OIIK-4

K,PK, T
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27

ITonspusanusa ceera

EcrecTBEeHHBIH M TOJISIPU30BAHHBIN
cBer. 3akoHn Mamoca. Ilonspusa-
LUs CBETa MpPH OTPAXKEHUH U TIpe-
JIOMJICHUM Ha TpaHule JABYX AU-
SJIEKTPUKOB. 3akoH  bproctepa.
JIBoiiHOE JIy4enpESIOMIICHUE.
OOBIKHOBEHHBI U HEOOBIKHOBEH-
HBbIM JTy4uu. AHaJIW3 MOJIIPU30BaH-
HOTO CBETa.

[Tonsipu3aniuoHHbIE TPU3MBI U T0-
nsipousipl. IcKyccTBEHHAst U OINTHU-
yeckas  aHM30Tponus.  DPQexT
Keppa. Bpamenue miockoctu mo-
nspuzanuu. ONTUYECKU aKTUBHBIC
BeniectBa. Dpdext Dapanes.

OIIK-3;
OIIK-4

K,PK, T

28

KBanToBas npupoa
W3IIy4deHUsT  CBETa.
dororpdext

W3nyueHne M MOIVIOIIEHHUE CBETA.
TemoBoe wusnydyenue. M3inyuyenue
a0COJIIOTHO YEpPHOTO Teja. 3aKOoH
Kupxroda. 3akonst Credana-
bonpumana u cmewmenus Buna.
®opmyna Panes- J[xunca. KBanTsbl
ceera. Popmyia [lanka.

SABnenne ¢oroadpdexra. ONbITH
CroneroBa. 3akoHbl (hoTOdPPEK-
Te1. @opmyna DitHmTeitHa 1ist do-
To3dexra. CBeTOBOE MAaBIICHUE.
OmnsiThl JleGeneBa. Dpdext Komn-
ToHa. /lyaimsm cera.

OI1K-3;
OIIK-4

K,PK, T

29

Teopusa aroma Bo-
nopoja 1o bopy

Mopgenu atoma TomcoHa u Pesep-
dbopna. 3aKOHOMEPHOCTH B aTOM-
HbIXx crnekTpax. Cepusi bambmepa.
[Tocrynater bopa. OnbiTel @panka
u I'epua. boposckas teopust atroma
BOJIOpOZa W BOJIOPOIOTOIOOHBIX
aTOMOB.

OIIK-3;
OIIK-4

K,PK, T

30

DIeMEHTHI KBAHTO-
BOM MEXaHUKU

KopnyckynspHo-BOJIHOBOM — J1ya-
JIN3M CBOMCTB BeElIECTBA. BOJHBI
ne bpoitns. BonnoBas ¢yHKIus.
Craructuueckass  MHTEpIIpETalUs
BOJTHOBOW (PyHKIIMU. YpaBHEHHE
[penunrepa. Jlunenyarslii rap-
MOHHMYECKHUI OCIIUIIISITOP.

OI1K-3;
OIIK-4

K,PK, T

31

DneMeHTHl PU3UKU
aTOMOB M MOJIEKYJI

ATOoM BOIOpOAAa B KBaHTOBON Me-
XaHHKE. 1S-COCTOSIHME DIIEKTPOHA B
aToMe BoJioposa. CIuH 3JIEKTpOHa.
[Ipunnnn Ilaynu. Pacnipenenenue
JJIEKTPOHOB B aTOME 10 COCTOSIHU-
aM. Ilepuonuyeckas cucrema sie-
MeHTOB Menaeneea. PeHTreHoB-
CKHE CHEKTpbl. XUMUYECKUE CBSI3U
B MoJieKynax. MoleKkynsipHbie

OIIK-3;
OIIK-4

K,PK, T
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cnekTpbl. CIIOHTaHHOE U BBIHYX-
JE€HHOe  u3nydeHus.  Jlasepsl.
CBoMCTBa JIA3€PHOT0 U3TYyYCHHUS.

32

DneMeHThl  (U3HKHU
aTOMHOTO si/Ipa

CocraB UM XapaKTEPUCTUKU aTOM-
HOTO si7Ipa: a) pa3Mep, COCTaB M 3a-
psan aroMHOro siApa; 0) medexr
MacChl M JHEPrusl CBs3U S7pa; B)
CIUH s/Ipa, MAarHUTHBIA MOMEHT
sapa. SAnepHsie cuibl. Moaenu s-
pa. PaguoakTuBHOCTD siiep. 3aKoH
pPaIuoaKTUBHOIO pacmaaa. o, [, y-
pacniagel. Metoasl HaOMIOICHUS U
perucTpainuu paguoaKTUBHBIX H3-
JIy4eHUH WU 4YacTUll. SlnepHble pe-
aKkuu 1 ux tunsl. [lennas suepuas
peakuus. TepmosinepHas peakiius.
YcekopuTenu 3apsyKEHHBIX YaCTHLL.
SlnepHbie peakTophl.

OIIK-3;
OIIK-4

K,PK, T

33

OneMeHTHl  (PHU3UKU
JNIEMEHTApHBIX Ya-
CTHII

Kocmuueckoe usnmydenne. MrooHsI
M uX cBoMcTBAa. ME30HBI U HX
cBoMcTBA. THIBI B3aMMOIECHCTBUSI
3JIEMEHTAPHBIX YACTHII.

OI1K-3;
OIIK-4

K,PK, T

4. CTPYKTYPA JUCLUITIJINHBI

OO01ast TpyA0€MKOCTh IUCHHUILINHBI cocTaBisieT 14 3aueTHbIX enquHul (5044acoB)

Bun pabotst Ne cemectpa
2 3 4 Bceero
OO6m1ast Tpy10€MKOCTh 180 144 180 504
KonrakTHas pabora: 80 108 90 272
Jlexyuu (J1) 32 36 36 98
Ipaxmuuecxue 3anamus (113) 16 36 18 72
Jlabopamopmuwie pabomul (JIP) 32 36 36 104
CamocrosTenbHas paboTa: 91 27 63 181
ITonroroBka u MpoxoXAeHUE MTPO- 9 9 27 45
MEKYTOYHOM aTTECTALINU
Bua HTOroBOro KOHTpOJIA 3ayer 3a4er 9K3aMeH
(3a4eT, IK3aMeH)

4.3 IABOPATOPHBIE PABOTbI

HanmenoBanme mabopaTopHbIx paboT




JIP | paznmena

- 1 BBognoe 3ansitue. OcobeHHocTH paboThl B maboparopun. Mero-
JKa 00pabOTKHU pe3ylnbTaTOB U3MEPEHHI.

- 1 ®ponranbHble paboThl: a) OnpeaenaeHne MIOTHOCTH TBEPABIX Tel
MpaBUIILHON TeoMeTpudeckoil dopmbl; 6) OnpeneneHue yckope-
HUsI CBOOOIHOTO NAJICHUS TE.

1 1 Omnpenenenye MIOTHOCTU TBEPABIX TEI METOAOM T'HApPOCTaTHYe-
CKOTO B3BEIIUBAHUS

2 2 N3ydyeHne 3akOHOB PaBHOYCKOPEHHOT'O JIBUXKEHUS U BTOPOTO 3a-
koHa HpioToHa Ha MammHe ATBy1a

3 3 OnpeneneHre CKOPOCTH JBUKCHHS IYJIH METOIAOM OaiicTh4e-
CKOTO MasiTHHKA

5 2,4 N3ydyeHne OCHOBHOTO 3aKOHA MHAMUKH BPAllaTEIbHOTO JIBUXKE-
HUS

6 4 Onpenenenne moxyns KOHra o u3rudy crepxHs

9 4 OmnpeneneHre MOMEHTa WHEPIMH Tela METOJO0M KPYTHUIbHBIX KO-
neOaHmit

10 4 Omnpenenenre K03PGUIMEHTA KECTKOCTU MPYKUHBI CTaTUCTHYE-

CKUM U JUHAMHWYCCKUM METOAaMU

21 8 OnpeneneHne TePMUIECKOTO KOIPPHUIMECHTA JaBICHUS BO3TyXa
IIPYU MOMOILM BO3JIyLITHOI'O TEPMOMETpa

22 8 OrnpeneneHue MIOTHOCTU KUJIKOCTEN U KOHIIEHTPAIIMU pacTBOpa
C MOMOILBIO MUKHOMETPA

23 12 Omnpenenenre BIaKHOCTH BO3/1yXa

24 13 Onpenenenre ko3 puueHTa TMHEHHOTO pacIupeHNs TBEPAbIX
TeN

25 10 Onpenenenne OTHOIIEHHS TEIUIOEMKOCTH IPU IOCTOSIHHOM J1aB-
JICHUHU K TEIJIOEMKOCTH IIPU IIOCTOSSHHOM 00beMe ( y=C, / C, )
MetonoM Knemana- Jlesopma

26 12 Onpenenenve ko3 puueHTa MOBEpXHOCTHOTO HATSKEHUS KU -
KOCTEN METOAOM OTpBIBA

27 12 Onpenenenne kor¢uLreHTa BI3KOCTH )KUJIKOCTEH METOI0M

Crokca

1 14 HccnenoBanus 37€KTPOCTaTUHYECKOTO MOJIT METOJIOM DJIEKTPOCTa-
THUYECKOW BaHHBI

2 14 Omnpenenenue uucna dapanes u 3apsaa AIEKTpoOHA

3 14 N3yuenne 3aBUCUMOCTH CONIPOTUBJIEHUS MIEKTPOIUTOB OT TEMITE-
paTypsbl

4 15 N3ydenue Mmocta YUHCTOHA

5 15 N3ydeHne 3aBUCUMOCTH COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATY-
pBI

6 15 Hccnenosanue 3aBucumoct nose3noi moutHocty v KIT akky-
MYJISITOpa OT €0 Harpy3Ku

8 16 HccnenoBanue 3akOHOMEPHOCTEN TEPMOIIIEKTPOHHON IMUCCHH
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10 16 OnpeneneHne ropu30HTAIBHON COCTaBIAIONIEH HAPSX)KEHHOCTH
MarHuTHOTO TOJI 3eMJIN

15 21 N3mepenne kodpduimerTa caMOMHIYKIIMHA, EMKOCTH U MTPOBEPKA
3akoHa OMa /1j1s1 IEPEMEHHOr0 TOKa

-- 22 BBoanoe 3anarue. O6mue npasuia padboTsl B 1a00paTOPHH ONTH-
ku. Pabora ¢ ontrnueckumu npudopamu

1 22 Omnpenenenne TIaBHOTO (POKYCHOTO PACCTOSIHHSI COOMpAIONIei u
pacceuBaromIel JMH3

2 22 Muxkpockor

4 23 Omnpenenenue CUibl cBeTa GOTOMETPOM

5 24 W3zyuenne natepdhepeHuy cBera ¢ moMoIbio koser; Herorona

7 25 HccnenoBanue qudpakiuy cBeTa ¢ MOMOIIBIO (P PaKIIHOHHON
peleTku

9 27 HccnenoBanne oNTHYECKH aKTUBHBIX BEILIECTB CaXapuUMETPOM

11 31 HccnenoBanue CTpyKTypbl KPUCTAILIOB JIA3€PHBIM HU3ITy4CHUEM

12 26 HccnegoBanue CieKTpOB UCITYCKAHUSA U MOTJIOLICHUS CIIEKTPO-
ckonoM. I'pagynpoBKa crieKTpockomna

13 14 Onpenenenue nokaszaTess MPeIoOMICHUS KUIKOCTEN

14 28 N3ydenne 3akoHOB BHemnHEro GoTodaddexra

15 23 N3ydeHne 3aKOHOB OCBEILIEHHOCTU

18 26 N3yuyenne nornomenys cBeTa BEECTBOM C IIOMOIIBIO KaJIOpH-
MeTpa

4.4 TIPAKTUYECKUE 3AHATUA (CEMIHAPBI
No Tema 3anaTHs
paznena
14 Bsaumopeiictue 3apsnos. 3akoH Kynona. HampsokeHHOCTB

anekTpocTtatuueckoro mnossi. Teopema Octporpanckoro-I'aycca.
Pabora mo mepemenieHuo 3apsiga B dJIEKTPOCTATUYECKOM TIOJIE.
IToreniuman. PazHocTh HOTEHIIUAIOB.

14 IIpOBOTHUKYN U JUAIEKTPUKHU B JIEKTpOCTaTHUYECKOM mose. Kon-
JIEHCATOPbI. DHEPTHUS DJIEKTPOCTATUIECKOTO MOJIS

15 [TocTosiHuBI AnekTpuyeckuit Tok. [IpaBuna Kupxroda

16 DNEKTPUYECKUH TOK B Ta3ax, )KMIKOCTSIX U MOJYIPOBOJHUKAX

17 MarnuTHoe 10j€ B BaKyyme

18 SIBnenne snekTpoMarHuTHOM MHAyKnMH. CamomHayknusa. B3an-
MOMHYKIUS. IHTYKTUBHOCTh. DHEPIHsl MATHUTHOTO NOJIS

21 IlepeMeHHBIN 3JIEKTPUYECKUN TOK. EMKOCTh M1 MHAYKTHUBHOCTH B

OCIu NMEpeMCHHOI0 TOKaA.

4.5 KYPCOBOW IMPOEKT (KYPCOBAS PABOTA)
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He npenycmorpen

4.6 CAMOCTOATEJIBHOE U3YYEHME JMCLHUITIIMHDBI

Ne
Borpocsl, BEIHOCUMbIE Ha CAMOCTOSITEIIBHOE N3yYEHUE
pazzena

1 2

1 Kunematuka mnpsSMOJMHEHHOIO W KPHUBOJMHEWHOIO  JIBUYKEHUS
MaTepuaibHOW Touku. IlyTh, mepemenienue, cpeaHsisi U MIHOBEHHas
CKOPOCTH, YCKOPEHHE, HOPMAIbHOE U TAHT€HLUAJIBbHOE YCKOPEHUs

1 KunemaTuka BpamaTeabHOTO ABUKEHUS

2 Junamuka. 3akonsl Herorona. Cunbl B Mexanuke. VMmyinbc. 3akoH

COXpaHEHHUsI UMITYJIbCa
3 Pabora. MomuocTs. Kunernueckas u noreHiyaibHas 3Heprun. 3aKoH
COXPAHEHHUsI SHEPIUHU B MEXAHUKE

4 Mexanuka TBEpAOTro Tea

6 DNEeMEHTBl MEXaHUKH KUAKOCTEN U ra30B

7 Mexanndeckue KojebaHus. ['apMOHUYECKU OCIIMILIATOP. MasSTHUKA

8 OCHOBHOE ypaBHEHHME MOJEKYISIPHO-KUHETUYECKON TEOpUU TIa30B.

OnbITHBIE 3aKOHBI U/I€AJILHOTO ra3a.
CrarucTrka ueanbHOro raza

9 SIBnenus nepexoca B rasax

10 IlepBoe Hauano TepmoauHamuku. M3onporneccs! B razax

10 Huknuyeckue (kpyrosble) mpoueccel. Mneansusiii mukn KapHo u ero
KIIJI. [lpuHuumn neicTBUs TEIIOBOM M XOJIOIMIbHOM MalllMHbI

10 OObpatumble U HeoOpaTUMBIE Ipoliecchl. BTopoe Havano TepmoauHa-
MUKH. DHTPOIHUS.

11 Peanbubie ra3sl. YpaBHenue Ban-nep-Baanwca. Kputnueckoe coctosi-
HUE BEIIEeCTBA. BHYTpEHHss1 DHEPIUs peabHOIO rasa.

12 CorictBa xuakocteid. [IoBEpXHOCTHBIE SBJIEHUS B JKHAKOCTAX. fABie-
HUA cMauuBaHusl U HecmauuBaHus. [laBnenue Jlannaca. Kanumnsphsie
SIBJICHUSL.

14 B3aumoneiicteue 3apsgoB. 3akoH Kynona. HanpskeHHOCTh 3JIEKTpO-
crarndyeckoro nois. Teopema Octporpanckoro-Iaycca. Pa6ora no me-
PEMEILICHUIO 3apsiia B 3JeKTpocTtathdyeckoM mnose. [lorenuman. Pas-
HOCTb [TOTEHIIUAJIOB.

15 IIpoBOTHUKYM M TUANEKTPUKH B JJIEKTpOcTaTH4YecKoM mose. KonaeHca-
TOPBI. DHEPIHsl TEKTPOCTATUUECKOTO MOJISI.

16 [ToctosiuubIi anekTpuyeckuii Tok. [Ipasuna Kupxroda

17 DNEKTPUYECKUN TOK B Ta3ax, )KUIKOCTIX U MOJYIPOBOJHUKAX

18 MaruutHoe 1noJie B BaKyyme

16




19

SBneHNE SJIEKTPOMArHUTHOW HMHAYKIMU. CamMoumHAyKuus. B3anmouH-
nykiusa. MHIyKTUBHOCTh. DHEPrusi MArHUTHOTO TOJIS.

21 IlepemMeHHBIN 3JIEKTpUYECKHUIT TOK. EMKOCTh M MHIYKTUBHOCTb B €U
IIEPEMEHHOI'0 TOKA.
22,23 ['eomeTpuueckast onTuka u GOTOMETPHS
24 HNurtepdepenius ceeta
25 Hudpakmaus ceera
28 TennoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroda. dop-
Mmyiia [limaHka.
28 KBanToBas mpupo/ia cBeTa U BOJHOBBIE CBOMCTBA YacThil. PoTod(deKT.
JlaBiieHue cBera.
29,30 | Atom bopa. PentrenoBckue gyuu
32 Crtpoenue sapa. ledext maccel. PannoaktuBHocTh. [IpaBuna cmerie-

Husl. SnepHbie peakiuu. Llennas peakuus

Hroro:

S. OHEHOYHBLIE CPEJACTBA JJIAA TEKYIHEI'O KOHTPOJIA YCIIEBAEMO-

CTU U MIPOMEXXYTOYHOMN ATTECTALIUUA

IIpomMeKyTOUHBIN KOHTPOJIb 3HAHUN CTYAEHTOB OCYILIECTBISAETCSA IO TPEM BUIAM 3aHATUMU: JICK-
LIMOHHBIM, JTJaOOPATOPHBIM U MPAKTHUECKUM. baiel Mo peMTUHIOBBIM TOYKAM pacHpelestoTes Tak: 23;

23; 24.

KonnokBuymsl npoBoastcss B ycTHOU dopme. Kpome 3Toro cryaeHTaM npeangararoTcst TeCThbl s
MIPOMEXYTOUHOTO KOHTpOJs. CofepskaHue KOHTPOJIbHBIX 3a/laHui COOTBETCTBYET IPOIPaMMHBIM TpeOo-

BaHHAM. TGCTI/IpOBaHI/Ie MIpOBOAUTCA HA Oaze KOMIIBIOTCPHOT'O KOMIIJICKCA KBI'Y.

5.1. KOHTPOJIbHBIE BOITPOCHI, BBIHOCHUMBIE HA 3AIIUTY JIABOPATOPHBIX PABOT (xon-

ONPEAEJIEHUE IVIOTHOCTHU TBEPABIX TEJI METOAOM I'MIPOCTATUYECKOI'O B3BE-

tponupyembie komnetenuuu: OIIK-3; OI1K-4)

HINBAHUWA

1) Yto HazbIBaeTCs MIOTHOCTHIO BEIIECTBA U OT YETO OHA 3aBUCUT?
2) Yro coyXHT Mepoil I1aBydecTH kopaliei? YciaoBus miaBaHHs TEIl.

3) Mosker nu cuiia IaBlIeHUs Ha THO cocyaa ObITh MeHbIIe Beca Tena? boinbie Beca Tena?

4) CdopmynupyiiTe 3aKOH COOOIIAIOIINUXCS COCYIOB.
5) Kaxkue metozs! onpeaeneHus INIOTHOCTH BEIIECTBAa BbI 3HaeTe?
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1)
2)
3)
4)
S)
6)

N3YUYEHUE 3AKOHOB PABHOYCKOPEHHOI'O IABM)XXEHMA 1 BTOPOI'O 3AKOHA

1)
2)
3)
4)
S)

HBIOTOHA HA MAIIMHE ATBYJIA
CdhopmynuposaTs 3akoHbl HpIOTOHA.
[TonsiTue 0 MmaTepuanIbHOU TOUKE.
[Tyt u nepememienre. CKOpOCTbh, €€ BETUYNHA U HAIIPABJICHHE.
Yckopenue. 3aK0HBI ITYTH /I PABHOYCKOPEHHOT'O U PAaBHOMEPHOTO JIBH)KCHHS.
Ot kakux (paKTOPOB 3aBUCUT YCKOpeHHE?

OINPEAEJIEHME CKOPOCTHU ABWXEHWA I1YJIM METOOM BAJUIMCTUYECKOI'O

1)
2)
3)
4)

5)

MASTHHKA
Kaxkue 3aKoHbI cCOXpaHEeHHs HCTIOIB3YIOTCS B paboTe?
Uto Takoe 3aMKHyTas cucrema’?
[Tokaxkute, 4yTO 3aKOH COXPAHEHHS UMITYJIbCA SIBJSIETCS CICACTBHEM TPETHEro 3aKOHA
HeroTona.
CpaBHHUTh KMHETHYECKYIO SHEPTUIO MYJIHU 10 COyJIapeHUs C KMHETHMYECKOW PHEepruei cu-
CTeMbl MasiTHUK —ITYJIs [1OCJIE€ COYIapeHusl.
[Toyemy B paboTe peKOMEHIYETCS CTPEIISATH TOJIBKO MO HETIOABUKHOMY LUITUHIPY?

N3YYEHUE OCHOBHOI'O 3AKOHA JTUHAMUWKUM BPAIITATEJIbHOI'O IBUKEHU A
MowmenT cunsl. [lnedo cuitbl. MOMEHT HHEPLIMM TBEPIOTO TENA.
OCHOBHOH 3aKOH IMHAMHMKHU BpallaTeJIbHOTO JIBUKEHUS.
Uewmy paBHa cuiia HATSKEHUS HUTU?
BriBecTH BpamatensHbIii MOMEHT CUJIBI B JAHHOM paboTe.
3aK0oH COXpaHEHUsI MOMEHTA UMITYJIbCA.
BriBecTH MOMEHT MHEPLIMU CTEPKHS 111 OCH BPAILIEHHUs], IPOXOAAIICH uepe3 LEeHTp Macc.

1)

2)
3)
4)
5)

OINPEAEJIEHME MOAVYJIA FOHI'A T10 U3T'BY CTEPXHA
Uto naswiBaetcs nedopmanueii? Kakue Bunbl nedopmanuii cymectByior? [lo xakomy
MIPU3HAKY TeJa JeTCs Ha yIpyrue U Heynpyrue?
KaxoB ¢usnueckuii cmbici moayins KOnra?
Uemy paBeH MOMEHT UHEPIIH CTEP>KHS (BBIBECTH (POpPMYIY).
Cdopmynuposath 3aKk0oH ['yka 17151 OCHOBHBIX BUJIOB JI€(OpMAIIUH.
Juarpamma pactspkenus. OCHOBHBIE MEXaHUYECKUE CBOWMCTBA TBEPIOTO TeMa.

OINTPEAEJIEHME MOMEHTA MHEPLIMN MAXOBOI'O KOJIECA 1 CHJIbl TPEHNA B

OIIOPE

Ot 4ero 3aBUCHUT MOMEHT 150:(570) 00705 Bpamalomeﬁwl CHCTEMBI?

1)

2)
3)
4)

1)
2)
3)

BriBectn dopmyny st pacyeTra MOMEHTa MHEPIIMHM OJHOPOIHOTO JHUCKAa OTHOCHUTEIHHO
OCH, TIEPIIEHIUKYIISIPHON K MIIOCKOCTU JUCKA U MIPOXOASIICH yepe3 ero UeHTp.

BriBo pacueTHol (OPMYITBI.

Cuna tpenusi. TpeHue nokos, CKOJIbXKEHUS U KAUCHHUS.

Kunernueckast sHeprust Bpamiarolierocs Tena.

OIMTPEAEJTEHME MOMEHTA MHEPIIMUN TEJIA METOJIOM KPYTUJIbHBIX
KOJIEBAHUIA
Hamucats 0CHOBHOM 3aKOH JAWHAMHKHU BPAIaTCIIbHOTO ABUXKXCHUSA.
CdopmynupoBaTh U HaNKMCaTh, YTO TAKOE MOMEHT MHEPIIMU, MOMEHT CHIIBI.
Uto Ha3bIBAETCS MOJYJIEM KpyYEHUS?
Teopema llIteiinepa, BEIBOA (hOPMYITHIL.
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5) Uemy paBeH MOMEHT MHEPLMH CTEPXKHS OTHOCUTEIBHO OCH, MEPHIEHIUKYISIPHONU CTEpXK-
HIO, TPOXOJIAILIEH Yepe3 LEHTp TsxecTu? Uepes KoHel CTepKHSI?

OINPEAEJIEHME KOOODOUIMEHTA XXECTKOCTU ITPYKNHbI
CTATUYECKUM U IMHAMUWYECKUM METOJJAMU
1) Kakoii Bug iMeeT ypaBHEHHUE JBHKCHUS IPY TAPMOHUYECKOM KOJIeOaHUH?
2) Kakwue koneGaHHs CHCTEMBI HAa3bIBAIOTCS COOCTBEHHBIMU M KaKHE BBIHYKICHHBIMH?
3) CkopoCTh U YCKOPEHHE KOJIeOATETbHON CHCTEMBI.
4) UYemy paBHa MOJTHAs SHEPTHsI KOJIEOATETLHON CUCTEMBI?
5) BbIYMCIUTH 1O MOJYYEHHBIM JaHHBIM U3MepeHull a3y mt cOOCTBEHHBIX KojeOaHui mpy-
YKUHHOT'O MasiTHUKA U CMELLEHHUE IPy3a X uepe3 3 ¢ OT Hayaja OTCYETa BPEMEHH.
6) Yro Takoe pe3oHaHC?

OITPEZIEJIEHME CKOPOCTHU 3BYKA B BO3/IYXE METOJIOM CTOAYMX BOJIH
1) Yto Ha3bIBAIOT MEXAHUYECKOMN BOJTHON?
2) IlomyduTe ypaBHEHHE CTOSUCH BOIHBI.
3) Yro Ha3bIBaeTCs 3ByKOM? YIbTpa3BykoM?
4) Tlepeuncnure XapakTEPUCTUKU 3BYKa
5) PeepOeparius

OIIPEJAEJIEHME KOOOOUINEHTA BA3KOCTU XXKMJAKOCTU METOZIOM CTOKCA
1) ®opmyna HetoToHa 1715 BA3KOCTH.
2) Koadpounuent Bsazkoctu. Ouzndeckuii CMBICT KO3PPHUIMEHTA BA3KOCTH.
3) EnuHuis uamepeHus BI3KOCTH.
4) Mertoxn Crokca. BerBoa pacueTHoi (hopMyITbL.
5) Metoas! onpeneneHust KO3pGUIMEHTa BI3KOCTH.

OINPEAEJIEHME TEPMHUYECKOI'O KOOODPUIMEHTA JABJIEHUA BO3/1Y XA I1PU T10-
MO BO3AYIIHOI'O TEPMOMETPA

1) Kakoii ra3 Ha3pIBaeTcs UAealbHbIM?

2) U3omporieccsl, UX YpaBHEHUS U IpadUKy.

3) Uro Ha3bIBaeTCs TEPMUUYECKUM KOIPPUIIMEHTOM JIaBII€HUS, KAKOB €ro PU3NYeCKuil cMbICi?
4) KakoB npuHIMI paboTel MaHOMETpa?

5) KakoB MoJIeKyIsIpHO-KMHETHYECKHUI CMBICIT 1aBJIEHUS U aO0COJIFOTHOM TeMIiepaTypbl?

OITPEAEJIEHME U3MEHEHUA SHTPOIINMU CUCTEMBI
1) OGpatumble 1 HEOOPATUMBIE TPOLIECCHI.
2) IlepBoe u BTOpOE Havasia TEPMOTUHAMHUKH.
3) DuTpomnus, ee U3MEHEHHE.
4) Huxnmmaeckue npouecchl. [k Kapho.
5) Tonsarue "tennoBoit cmepTu" BeeneHHoil.

OITPEAEJIEHUE BJIA’JKHOCTHU BO3AY XA
1) Yto HazbIBaeTCs aOCOMOTHOMN, OTHOCUTEIHHON BIAKHOCTHIO?
2) Kak ycTpoeH BOiOCSHOM rurpomerp?
3) UYrto Takoe ToYKa pOChl, KAKUM CITIOCOOOM €€ OIpPeICTUTh?
4) Kakum sBisieTcst BOASHOM MMap, HaXOSAITUICS BBIIIE TOYKHA POCHI, HUKE TOYKUA POCHI?
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5) Korga otHocuTenpHas BIaXHOCTb paBHA Hym0? Kak OINpeneianuTb OTHOCHUTEIbHYIO BIIAaXK-
HOCTb, 3Hasl TOUKY POCHI?

1)
3)
4)

5)

ONPEJAEJIEHUE KOOOOUINEHTA ITOBEPXHOCTHOI'O
HATSIKEHU S )KUJIKOCTEN METOJIOM OTPBIBA

UYT0 Takoe MOJIEKYJISIPHOE JABJIECHUE B )KUJIKOCTH?
[To xakoMy HarpaBJIEHUIO IEUCTBYET CUJIa TOBEPXHOCTHOTO HATSHKEHUS?
Uto Ttakoe k03P GUIMEHT TOBEPXHOCTHOTO HATsHKeHUA? DU3NUYecKuii CMBICT ©. B kakux
eAMHUIIAX OH U3MepseTcs?
Ot uero 3aBUCUT KOA(PGUIIMEHT MOBEPXHOCTHOTO HATsKeHUs (o)? MeTobl onpeeneHus
ITOBEPXHOCTHOI'O HaTsKeHUsA. [I0BepXHOCTHO-aKTUBHBIE BEILIECTBA.
Kanunnsipueie siBiieHus. fIBneHue cMaurBaHus.

OITPEJEJIEHUE KODOOUIMEHTA JIMHEMHOI'O
PACHIMPEHMA TBEP/IBIX TEJI

1) Yro HazpiBaercs K03 ummeHTomM TMHEHHOTO (00BEMHOT0) pacIIupEeHus?
2) U3o6pa3ute rpaguueckd 3aBUCUMOCTb MOTEHLMAIBbHOM 3HEPruM B3aUMOJECHCTBUS IBYX

YacCTHUILl OT paCCTOAHUA MCIKIY HUMHU.

3) Ilpoananuzupyite GU3MYECKYIO MPUINHY TETIOBOTO PACIIMPEHUS TBEPIBIX TeEIL.
4) B yem BbIpakaeTcsi aHU30TpoONuUs (PU3MUECKUX CBOWCTB TBEPABIX TEJ, KAKOBBI €€ NMPUYH-

HEI?

5) KakoB nopsiok BeMWYUHBI KOYQPHUIUEHTA THHEHHOTO PACIIUPEHUS TBEPBIX TEN?

OITPEJEJIEHUE IIJIOTHOCTH XXUJAKOCTEN Y KOHLIEHTPALIMU PACTBOPA C I10-

1)
2)
3)

4)
5)

MOUIbIO ITMKHOMETPA
Urto Ha3bIBalOT MJIOTHOCTHIO BellecTBa?
IloueMy MeTKa Ha MUKHOMETPE HAHOCUTCS HA Y3KOM T'OpJIBIIIKE?
[Touemy 00bEeM JKUIKOCTH B MUKHOMETPE Y3HAIOT Yepe3 MacCy BOJIbI, a HE O0epyT 00beM,
yKa3aHHBIM Ha TUKHOMETpe?
Konuentpanus. PactBops! (0IHOHOpMaJIbHBIHN, OAHOMOJISIPHBIN).
IIoBEpXHOCTHO-AKTUBHBIE BEIIECTBA.

OINTPEAEJIEHUE OTHOLUEHMA TEIVIOEMKOCTH ITPU ITOCTOAHHOM JABJIEHMHA K
TETUIOEMKOCTH 1PN [TIOCTOAHHOM OB BEME METO/I0OM KJIIEMAHA-ZIE3OPMA

1)
2)
3)
4)

N3onponecce U UX ypaBHEHHUS.

[IepBb1il TPUHIMTI TEPMOJUHAMUKHI

Kakwue nporieccbl Ha3pIBalOTCS 0OpAaTUMBIMU, HEOOPATUMBIMH?

TenmoeMKoOCTh Tena. Y AenbHasd TEIUIOEMKOCTb. Y IeJIbHasi U MOJISIpHAs TEIIOEMKOCTH.

5) Kaxoii Buj poriecca COOTBETCTBYET KaXKIOMY STaIly OMbITa?

OIIPEJEJIEHUE Y JEJIBHOU TEIUIOTHI IIEPEXOJIA BOJbI B TIAP ITPU TEMIIEPATY-

1)
2)
3)
4)
5)

PE KUIIEHU A
Hcnapenue u koHAEHCALUS.
PaBHOBECHE )KMIKOCTH M HACBIIEHHOTO Hapa.
Kpurtnueckoe cocrosiaue
[lepecehilieHHbIN Tap U MeperpeTast ) KUIKOCTb.
Kunenune. 3aBUCHMOCTb TEMITEPATypPbl KUIIEHUS OT AABJICHUS.

OIIPEJIEJIEHME MOJISIPHOM MACCHI BO3JITYXA

1) Ckonbko nmapamMeTpoB XapakTEpU3yeT COCTOSIHME JaHHOW Macchl ra3a?
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2) VYHuBepcaibHas ra3oBasi IOCTOSIHHAA, €€ (PU3NYECKHI CMBICIL.

3) Ywucno ABoraapo. 3aKkoH ABOrajipo.

4) VYpaBuenue MenneneeBa—Knaneipona.

5) OcHOBHOE ypaBHEHHE MOJIEKYISIPHO—KMHETUYECKOW TEOPUH HIeaIbHbIX ra30B.

OIPEJIEJIEHUE KOD®OUILTUEHTA JIMHAMUYECKON BSI3KOCTU BO3JIYXA
1) Yem oOycnoBieHa BA3KOCTh T'a30B?
2) @usnyecKuil cMbICI BA3KOCTH. EAMHUIIBI U3MEPEHNUS BA3KOCTH.
3) Kak 3aBUCHT BSI3KOCTh T'a30B OT TEMIIEpaTyphI?
4) Kak 3aBUCHT CpeaHsist JUIMHA CBOOOIHOTO Mpobera MOJIEKYII Ta3a OT TeMIIepaTyphl?
5) UYem o0bscHsAETCS 3aBUCUMOCTh 2Q(EKTUBHOTO IUaMeTpa MOJIEKYJ ra3a OT TeMIIepaTypbl?

NCCIIEAOBAHUE SJIEKTPOCTATUYECKOI'O ITOJIA METOAOM SJIEKTPOCTATHUYE-
CKOU BAHHBI

1) 3akon Kynona. B3aumopeiictBue 3apsaa0B.

2) TI'padumueckoe n3odpaxenue noseil. HanpsokeHHOCTD aiieKTpocTatndeckoro moiis. [lome
TOYEYHOI'0 3apsa.

3) Iorenmuan. Pa3HocTh MOTEHIIMATIOB. DKBUIIOTEHIIMATBHBIC IIOBEPXHOCTH.

4) CBs3b HANPSHYKEHHOCTH TOJIS C MIOTSHIIMATIOM.

5) Hupkynsius BeKTopa HAIpsHDKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.

6) Joxaxwure cienyromue MOHITHS:

a) IB€ HKBUIMOTEHIIHAIbHBIC TUHUH 3JIEKTPOCTATHUECKOTO TOJIS C PA3IUYHBIMU 3HAYCHHUSIMU
MOTEHIMaJa HE TIEPEeCeKaroTCs;

0) CUJIOBBIE TUHUU BCETa MEePIEHANKYISIPHBI IKBUITOTCHIIMATEHBIM MTOBEPXHOCTSM.

OIIPEJIEJIEHME UUCIIA ®APAJIEA U 3APAA DJIEKTPOHA
1) IlpoBomHHKH BTOPOro pofa (3JIEKTPOINUThI). MeXaHu3M MpOBOAMMOCTH
2) SJEKTPOJUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMSL.
3) Onexrponus. ChopmynupoBath U J0Ka3aTh 3akoHbl Dapajaes 175 3JIEKTpoIU3a.
4) ®usnueckuit cmpica yncia Papanes U IEKTPOXUMUYECKOTO SKBUBAJICHTA BEILIECTBA.
5) Hanumure 1 00bACHUTE peaklUy, IPOTEKAIOLIUE Y aHOa U KaToAa.

N3YYEHUE 3ABUCUMOCTU COITPOTUBJIEHU A
SJIEKTPOJIMTOB OT TEMIIEPATYPbLI
1) DnexkTponuTHYecKasi AUCCOLUAIIHS.
2) JIBmkeHue 3apsHKEHHBIX YaCTHUIL B 3JIEKTposinTax. [10ABHKHOCTH MOHOB.
3) TemmeparypHasi 3aBUCUMOCTb CONPOTHBIICHUS 3JIEKTPOJIUTOB. TemmnepaTypHblii ko3ddu-
LIUEHT COIIPOTUBIIEHUSI DJIEKTPOJIUTOB.
4) Tlouemy B naHHOI paboTe cxema MUTaeTCsl HIePEMEHHBIM TOKOM ?

N3YYEHUE MOCTA YUTCTOHA
1). PazerBnennsie nenu. [Ipasuna Kupxrodga.
2). BeiBecTH yciaoBue paBHOBECHUSI MOCTa Y UTCTOHA.
3). [locnemoBarensHOE U MapauICIbHOE COSTMHEHHUE TIPOBOHUKOB.,
4).IlpenmyniecTBa MOCTOBOM CXEMBI IO CPABHEHHIO C METOJIOM aMIIEpMETpa U BOJbTMETPA.
5). [louemy Ha peoxope BCeria MOXHO HAUTH Takyro TO4Ky "J[" , mOTeHIMaI KOTOPOM paBeH Mo-
TeHuuany B Touke E.

OIIPEJEJIEHUE T'OPU30OHTAJIBHOM COCTABJISIOIEN
HATIPSDKEHHOCTU MATHUTHOTO T10OJIS 3EMJIU
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1)  Cdopmynupyiite 3akon buo-Capapa-Jlannaca. Kak onpenenuts Hanpasnenue dB.

2)  MHaykuus MarHUTHOTO IOJIS IPSIMOTO U KPYTOBOT'O TOKOB.

3) HM3oOpasute rpadguuecKu KapTUHY CHIIOBBIX JIMHUM MarHUTHOTO TIOJIS JUIS MIPSIMOTO U KPY-
TOBOT'O TOKOB. DJIEMEHThI 36MHOI'O MarHeTu3Ma.

4)  OObsicHHTE YyCTPONCTBO M MPUHIIMII JSHCTBUS TaHTeHC-raibBaHOMeTpa. [loyemy u3mepe-
HUS BBITOJIHEE POBOAMTH IIpHU yriie 45 rpaaycos.

5) Ilouemy cienyer OpUEHTHPOBATh KaTYIIKy TaHIE€HC-TaJbBaHOMETpA BJIOJIb MAarHUTHOI'O
MepuraHa’?

N3YUYEHUE [TOJIYITIPOBOAHUKOBOI'O IMOJA U ITOJIYITPOBOAHUKOBBIX ITPUBO-
POB
1) B yem oTiMuue MOJYNPOBOJHUKOB OT METAJJIOB M JAUAJIEKTPUKOB IO UX DJIEKTPHUUECKUM
cBoiicTBam?
2) CobcTBeHHas U IPUMECHasi TIPOBOJAUMOCTH MOITYIIPOBOJIHHUKOB.
3) IlpuHiun AeiCTBUS MOTYITPOBOJIHUKOBOTO AMOJA. P-N- MEPEXO/I.
4) Ilpsimoii u oOpaTHbI TOK. KoaddurmeHT BoIpsIMIICHHS.
5) OOBsAcHUTE NPUHIMUN JIEHCTBUS NOJYIIPOBOJHUKOBBIX BBIIPIMUTEIEH.

CHATUE KPUBO HAMATHUYEHWS U ITETJIN TUCTEPE3UCA
C IIOMOLIbBIO OCHUJIJIOTPADA
1) XapaktepucTHKa MarHeTUKOB (JIna-, mapa- u (heppoMarHeTUKH).
2) Kaxk o0bACHUTD ABICHHE TUCTEpe3nca y (peppoMarHeTHKOB.
3) 3aBuCcMMOCTb MAarHMUTHOM MPOHUIIAEMOCTH OT HAMAarHUYMBAIOILEro MoJis s (peppomar-
HETHKOB
4) Yto Takoe KO3pUUTHBHAS CUJIA, OCTATOYHAs] HAMarHUYEHHOCTb

N3YYEHUE 3ABUCUMOCTHU COITPOTUBJIEHUA
METAJUUIOB OT TEMIIEPATYPbI

1) OcHOBHBIE MOJOKEHHS KJIACCHYECKOM 2JIEKTPOHHON TEOPUU METAIIOB.
2) BsiBop 3akona Oma u 3akoHa J[xoyns- Jlenna B auddepentmanbsHoi Gopme.
3) IlonsiTHEe O 30HHOW TEOPUM METAIIIIOB, MOJTYIPOBOIHUKOB, JUJICKTPUKOB.
4) 3aBUCHMOCTH COMPOTUBIICHHS OT TEMIEpaTyphl Y MeTaisioB. [IoHsATHE O CBEPXIIPOBOIUMO-
CTH.
5) Urto Ha3bIBaeTCs TEMIIEPATYPHBIM KOI(PPHUITMEHTOM COMTPOTUBICHUS U €0 Pa3MEPHOCTH?

MCCJIEJOBAHUE 3ABUCUMOCTH ITOJIE3HOM MOIIIHOCTH U KITJT AKKYMYVYJISTO-
PA OT EI'O HAT'PY3KHU

1) Yro nazeBaetcs DJIC u kak MoxHO u3meputh IJC ucrounnka?

2) Kakue cuibl Ha3bIBalOTCS CTOPOHHUMU?

3) Hate onpenenenus KI1J{ akkymynstopa, MOJHOM U MOJIE3HON MOIIHOCTH.

4) Tlomyuuts 3aBucumoctu KIIJI, moiaHON M MOJ€3HOI MOIIHOCTH OT CHJIBI TOKa B aHAJTUTHYe-
CKoil popme.

5) Kopotkoe 3ambIKaHuE.

N3MEPEHUE KOOO®OUITUEHTA CAMONHAYKIWHU, EMKOCTU U ITPOBEPKA 3AKO-
HA OMA JUIA ITEPEMEHHOI'O TOKA
1) Kakoe ¢pusnyeckoe sBI€HUE JIEKUT B OCHOBE MOIy4YE€HUS IEPEMEHHOI0 TOKa?
2) Pabota 1 MOIIHOCTh IEPEMEHHOTO TOKa?
3) Ilpupona BO3SHUKHOBEHHS] MHIYKTUBHOTO U EMKOCTHOT'O COMPOTHUBIICHUS.
4) Hanwucats 3akoH OMa AJ11 IEPEMEHHOTO TOKA.
5) T'eHepaTopbl MEPEMEHHOTO TOKA

22



UCCJIEJOBAHUE 3AKOHOMEPHOCTEN TEPMODJIEKTPOHHOU SMUCCUU

1) Onexrtpuueckuil TOK B BakyyMe. SIBlIeHHE TEPMOAIEKTPOHHON AIMUCCHH.

2) Ilonstue paGoThI BBIXOJA JIEKTPOHA U3 MeTailia. [loBepXxHOCTHAs Pa3HOCTh MOTEHLUAIOB
U KaK OHU OIPENEISAIOTCS.

3) OObsacHUTE MpoLecc BEIPbIBAHUS 3JIEKTPOHOB Ha IPAHULIE METAJUI-BAKYyM.

4) 3akon borycnasckoro- Jlenrmiopa

5) IloctpoiiTe U 0OBACHUTE BOJIBT- AMIIEPHYIO XapaKTEPUCTUKY BaKyyMHOI'O 1M0Ja IpU pas-
JUYHBIX TEMIEpaTypax KaToja

OITPEJEJIEHUE I''TABHOI'O ®OKYCHOI'O PACCTOSHMS COBUPAIOIIEN Y PACCE-

D
2)
3)
4)

5)

1))

2)
3)

4)
5)
1)

2)

UBAIOLIEN JINH3

JlaTb omnpejieneHne ONTUYECKOTO IIEHTPa, ONMTUYECKON ocH, (POKATBLHOM MIOCKOCTH, IIaBHBIX
(hoKycoB.

Haueptuth xox nmyueii B nymne. [Toctpoenne nzoopaxxeHuil B TNH3aX.

Ontuueckas cuiia JTUH3bL. Enunuia usmepenus.

[Ipn Kakux yclnoBHSX cHCTeMa U3 cCOOMparollell U paccenBarolleil JUH3 OyAeT naBaTh Jei-
CTBUTEIbHOE N300pakeHue?

Kakue ObiBatoT abeppauuu ontuueckux cucrem? Kak OHU MpOSBISAIOTCA U 4eM O0YCIOBIe-
HBI?

MUKPOCKOIT
KakoBbl Ha3HaueHUs U NPUHIMI ACUCTBUS JyIbl U MUKpockona? HauepTuTs xon nyueil B
3TUX IpuOOpax.
YeM MHUKPOCKOII OTIAMYAETCS OT 3pUTEIbHOM TpYyObI?
Kak yBenmnuuTh pa3pemaronryro CriocCOOHOCTh JIYIbl, MUKpockomna? Yem orpaHuueHa 3Ta Be-
Iu4uHa?
[ToueMy npu U3MepeHUH anepTypHOro yria Heodxonnma GoKycupoBka Ha nuadparmy?
MOHO JI1 C TOMOIIbIO MUKPOCKOIIA HAOII0JaTh OT/IENIbHBIE MOJIEKYIIbI?

OIIPEJIEJIEHUE CUJIBI CBETA ®OTOMETPOM
CseroBoil norok. Equnnnia ceeroBoro noroka. Cuna csera. OcBemeHHOCTh. SIpkocts. Enu-
HUIIBl U3MEPEHUSI 3THX BEMYHH.
@OTOMETPHI U UX IPUMEHEHUE.

N3YYEHUE MHTEPOEPEHIIMN CBETA C IIOMOUIBIO KOJIELI HBIOTOHA

1)
2)
3)

4)
S)

6)

7)

B 1eMm cocTouT n 00BACHSAETCS pa3nuuue B Kojibllax HeloTOHA mpu HAOMIOACHUN B OTPaXKEH-
HOM U MPOXOASAIIEM CBETE?

Kakoit Bug umerot kosblia HetoTona npu HabmoieHnH B 6e10M cBete? I'1e OHM_JI0KaIn30Ba-
HbI?

B yem oTiinune Mex 1y MHTEp(EpPeHIIMOHHBIMU MTOJIOCAMH PaBHOTO HAKJIOHA U TIOJIOCAaMH paB-
HOHM TOJIINHEI?

Kak uzmenutcs Bua kosen HproToHA, €C1M HEMHOTO IPUIIOAHSTD JIMH3Y MO IIJIAaCTUHKONW?
[Touemy Ha mepudepun HHTEPPEPEHIIMOHHON KapTHUHBI KOJIbLIA PACHOJIOKEHBI T'YIIIE, YeM B
1eHTpe?

MOo3KHO 7T TIOTYyYUTh Takue KoJiblla HproTOHA, YTOOBI UX MOKHO OBIJIO HaOMIOJaTh 06€3 MUK-
pockomna?

[Tonyuarores nu konbua HeioToHa, eciu BMecTo cpeprudeckoil TMH3bI UCII0JIb30BATh LUIMH-
OpryecKyro? MOXHO J1 IIPU 3TOM OIIPENEIUTh JUIMHY CBETa?
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N3YUEHUE [MPUHIUIIA 'OJIOTPAOUN
1) CriocoObl moTydyeHus JIa3epHOTO U3ITYUCHHUS.
2) Wurepdepenuus crera (31€KTPOMAarHUTHOW BOJHBI).
3) Judpakuus JeKTPOMarHUTHBIX BOJIH (CBETA).
4) Kak nomydaercs ronorpaduyueckoe n3oopaxeHue?
5) Kakum cnoco6oM BOCCTaHABIMBAIOT rojiorpaduieckoe n3odpaxenue?
6) Ilpumenenue roiorpadpum.

UCCJIEJJOBAHUE JUOPAKIIMN CBETA C ITIOMOIIBIO OIITUYECKON CKAMBU
1) ChopmynupoBars npuHmun [ oirenca-Openens.
2) Meton 301 @penernsi.
3) OOBsicHUTD BU TU(DPAKIIMOHHONW KAPTUHBI OT y3KOHU IIEIH U TU(DPAKITMOHHON PEIICTKH.
4) B ueMm paznuune 1u(ppakIHOHHBIX U IPU3MATUYECKUX CIIEKTPOB?

NCCIELOBAHUE CTPYKTYPbI KPUCTAJIJIOB JIASEPHBIM U3JIYUEHUEM
KaxoBbl pu3nueckre npUHIHUIIB paOOThl ONTHYECKUX KBAHTOBBIX T€HEPATOPOB?
N3 xaknX OCHOBHBIX YacTeil COCTOUT Jia3ep, UX HA3HAUCHUS?
KaxkoBbI cBOICTBA J1a3€pHOTO U3TyYeHUs?
OOBscHUTE N3MeHeHUe MTU(DPAKIMOHHON KaPTHHBI IIPU BPAIICHUH PEIIESTOK IPYT OTHOCHTEIBHO apyra?
JlromuHecueHus, BUbI JIIOMUHECUEHLIUH.

NCCIIEJOBAHMUE CIHEKTPOB UCITYCKAHMA U ITOI'JIOEHW A CIIEKTPOCKOIIOM
1) Yto Takoe nucnepcus ceera? HopmanbHas U aHOMaJIbHAsL JUCTIEPCHUS.
2) IlepeuncauTh BBl AUCIIEPCUOHHBIX CIIEKTPOB. J[aTh OonpeneseHus ClieKTpa H3JIy4YeHUs M CHEKTpa
MIOTJIOLEHUS BEILIECTBA.
3) B uem cocTOUT KOTMYECTBEHHBIN U KaUECTBEHHBII aHaIu3 BellecTBa?
4) Inst yero NpUMEHSIOTCS CIIEKTPOCKOI, ClIEKTporpad u MoHOXpomarop?

N3YUEHUE 3AKOHA OCBEILIEHHOCTHU
YeM oTan4aroTcsa OHCPICTHYCCKUEC U CBCTOBLIC BCJIMUWHEI B q)OTOMGTpI/II/I?
JlaTb ompeienieHns CBEeTOBOTO MOTOKA, CUJIBI CBETA, OCBEIIIEHHOCTH, SPKOCTH, TEJIECHOTO YTIIa.
CdopMynupoBaTh 3aKOH OCBEIIEHHOCTH.

N3YYEHUE BHEIHIHEI'O ®OTOODDEKTA
1) CchopmynupoBath 3aKOHBI BHEIIHETO (poTOrdeKTa.
2) 3anucarh ypaBHeHUe DiHIITEWHA 11 hoTodddexTa.
3) Urto Takoe kpacHas rpanuna ¢gotosdpdexra?
4) Yro Takoe 3aep>KUBAIOLIUI MOTEHIa?
5) Uto Ha3bIBaeTcs pabOTOH BBIX0/A AIIEKTPOHA U3 BellecTBa?
6) Uem oTinyaroTcs MEXIy cO00W BOJbTAaMIEPHbIE XapaKTEPUCTUKH (OTORIEMEHTA, OJy4YEeHHBIE MpU
€ro 00Jy4eHUU CBETOM pa3IMYHbIX UIMH BOJIH?

5.2.Bonpockl K MpakTHUECKUM 3aHATUAM (KoHTponupyemble kommneTenuuu: OIIK-3)

B3aumogeiictBue 3apsanoB. 3akon Kynona.

HamnpsokeHHOCTB 2JIEKTPOCTaTUYECKOTO TTOJTS.

Teopema Octporpaackoro-I'aycca.

PaboTta o nmepemernieHuto 3apsiia B 3JIEKTPOCTATHIECKOM TIOJIE.
[Torenmman. Pa3HOCTh NOTEHIUAJIOB.

[IpoBOIHMKYM U AMDIIEKTPUKHU B AJIEKTPOCTATUYECKOM ITOJIE.
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Konzaencaropbl. DQHeprus 371€KTpOCTaTHUECKOTO OIS

[TocTostHHBIN 3nekTpruyeckuid ToK. [IpaBuna Kupxroda

DNEeKTPUUYECKHUM TOK B razax, KUAKOCTAX U MOJYINPOBOJHUKAX

SIBrieHME AIEKTPOMArHUTHON MHAYKIMU. CamouHaykuus. Bzaumonnaykuus. MHIyKTUBHOCTb. DHEpPrus
MarduTHOTO MOJIS

[TepemeHHBIN EKTpUUECKUNA TOK. EMKOCTh M1 HHAYKTUBHOCTH B LIEMH IEPEMEHHOTO TOKA.

MarauTHO€ 10JI€ B BaKyyMe

5.3. Bonpoch! i1 caMOoCTOSTENbHOT0 n3ydeHust (KoHTposmpyembie komnerenuu: OITK-3; OITK-4)
1. Kunemaruka npsIMOJIMHENHOIO U KPUBOJIMHEMHOIO JBHXKEHUS MaTepuaibHOW Touku. IlyTh, mepeme-
LIEHUE, CPEIHASI U MTHOBEHHAsI CKOPOCTH, YCKOPEHNE, HOPMAJIbHOE U TAHT€HLIMAJIBHOE YCKOPEHUS

(98]

9]

10.
11.

12.
13.
14.
15.

2. Tunamuka. 3akoHsl Hetotona. Cuiibl B MexaHuke. Mimnynbc. 3aKoH cOXpaHEeHUs UMITyJbca

3. Pabora. MomHuocts. KuneTnueckas U nNoTeHIMaabHAs S3HEPTUH. 3aKOH COXPAHEHUs SHEPIUU B Me-
XaHHUKe

4. Mexannueckue kKoyiebanus. ['apMOHUYECKHI OCIUIUIATOP. MasTHUKH

5. SlBnenue anekrpomarHuTHOW HHAYKUMU. CamomHaykuus. BzanMmomnaykuusa. VHAYKTHBHOCTB.
OHeprus MarHuTHOTO T1OJIS.

6. UaTepdepenius creta

7. Ctpoenue sapa. Jledext maccol. PagnoaktuBHocts. [IpaBuna cmemenus. Snepusie peakuuu. Lemn-
Has peakuus

8. Atom bopa. PentrenoBckue j1yun

9. TemoBoe U3My4eHUe U ero Xxapakrepuctuku. 3akoH Kupxroda. ®opmyna [Tnanka.

5.4. SK3AMEHAILIMOHHBIE BOITPOCEHI (konTponupyembie komnereniun: OITK-3; OIIK-4)

Bonpocsl 1o mexanuke
[Ipenmer ¢pu3nKu U ee CBA3b C IPYTUMHU HayKaMu. MeTosibl pu3nueckoro ucciaeoBaHus: ONbIT, T'U-
10Te3a, SKCIIEPUMEHT, TEOPHSL.
Mexannueckoe ABmxeHHe. OTHOCUTENBHOCTh ABMKEHUs. Cucrema orcuera. KoopauHaTtHas M BEk-
TOpHas (OPMBI ONUCAHUS IBUIKEHUS.
Ilepemenienue, CKOpOCTh, YCKOPEHHE IIPH PAaBHOIIEPEMEHHOM ITPSIMOJIMHENHOM JABU)KEHUU.
Kunemaruka BpamareabHOro JBUKEHHUS. YTO0J IOBOPOTA, YIJIOBask CKOPOCTh U YCKOPEHUE, UX CBSI3b C
JMHENHBIMU XapaKTEPUCTUKAMM JBUKCHMUSL.
Jlunamuka MatepuanbHoi Touku. [loHsTHEe Macchl, cuibl. 3akoHbl HproTOHA.
Ilonstue 3aMkHyTOM cucTembl. MMmynbe Tena. MMmynbc cUCTEMBI MaT€pHaIbHBIX ToueK. LleHTp
Macc CHCTEMbI. 3aKOH COXpaHEHHS UMITYJIbCa.
Cuna tpenus. Koapduument tpenus. Tperue nokosi. Tpenne ckoibxeHus. JKuakocTHoe TpeHHe.
Hedopmarnus. Pactsokenue (cxxatue) u capur. Kpydyenne. M3ru6. 3akon ['yka. OcraTounas aegopma-
nus. J{narpamma pactsxenus. Moayns FOnra.
HanpsikeHHOCTh M MOTEHIIMAJ IPaBUTALMOHHOTO 1MOJIsl. 3aKOH BceMHpHOTro TsaroreHus. Bec. Heeco-
MocTb. KocMudeckue ckopocTu.
DHeprusi, padbota, MOITHOCTh. KoadduimeHT moae3noro aeicTBus.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIbl. KMHETHYECKasd U MOTEHIMAIbHAS SHEPTUU. 3aKOH CO-
XpaHEHUs JHEPTHH B MEXaHHKE.
Yupyrue u Heynpyrue coylapeHust ILapos.
MomeHT nHepuun TBepAoro tena. Teopema llteitHepa.
MOMEHTBI HHEPIIMK HEKOTOPBIX TBEPABIX TEJ C BEIBOJOM (OPMYIL.
Kunernueckas sHeprus BpamieHus. Pabora, coBepiiiaemast Ipy BpallleHUH Tena.
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16
17
18

. MomenT cuiiel. OCHOBHOE YpaBHCHHUC JUHAMUKHA BpallATCIIbHOTO ABUKCHUS.
. MomeHT nmmynbeca. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.
. CBolicTBa )xuakoctel u rasoB. I'mapocratuueckoe naBieHue. 3akoH [lackansa. 3akoH Apxumena.

VcaoBus naBaHus TEII.

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

26.

27.

[Tonsitue uneansHOM xxuaKkocTU. JInnuu Toka. TpyOka Toka. YpaBHEHHE HEPA3PHIBHOCTH.
CranuroHapHO€E TeUEeHHUE UICaTbHOM )KUJIKOCTU. Y paBHEHUs bepHyn U caeACTBUS U3 HETO.
Bsskoctb. Pexxumebl Teuenus xxuakoctu. Yucino PeiiHosnbaca.

Onpenenenue Bsa3koctu MetooM Ctokca u Ilyazeitns.

JIBr>KeHue Tel B )KUJIKOCTSIX U ra3ax.

Heunnepuunanehbie cuctemsl oTcuera. CHIIbI MHEPLIMH.

MexaHnnueckue KojaebaHusi U UX XapaKTePUCTUKU. YPaBHEHHS CBOOOJHBIX TapMOHHUYECKUX KojeOa-
HUM.

I"apmonmnueckuit ocrmuaTop. [IpyXKuHHBIHA, U3NUECKU U MaTeMaTHUECKUH MasTHUKHU. [lepuossl
UX KoJieOaHUH.

Bounel. Pactipoctpanenue BosH B ynpyroit cpene. [IpuHnun cymepro3unuii. 3ByKOBbIe BOJHBL D¢-
¢ext Jlomepa B aKyCTUKe.

Bonpocsl o MonexkynspHol GU3HMKe ¥ TePMOTUHAMUKE
1. OCHOBHbIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTpoeHMs BemiecTBa. KommnuecTBo
BEILIECTBA, MOJISIPHASI Macca, IOCTOsIHHAss ABOraJpo, Macca OJIHOM YaCTHIIbL.
Wneanwusiii raz. OcuoBHoe ypaBHenue MKT uneansHoro rasa.
TennoBoe paBHOBecue. [loHsATHE TEPMOIMHAMUYECKOW TEMIIEPATYPHI.
VYpaBHEHHE COCTOSIHUSA UACAIBHOIO rasza. Msomnpoueccsl.
Bbapomerpuueckas gopmyna. Pacnpenenenue bonpiimana.
3axoH MakcBesia 0 pacipeieIeHMH MOJIEKYJ UI€aIbHOIO T'a3a 10 CKOPOCTSIM.
SIBnenus nepexoca. Y paBHEHHUs IIEPEHOCA.
Bszkocts. Ypasuenue Hetotona. KoaddunmeHnt Bs3koctu. MeTobl onpeneneHus BI3KOCTH (Me-
toabl Ctokca u [lya3eiins).
9. BuyTpeHHss 3Heprus u crnocoOsl ee u3mMeHeHus. [leppoe Hauano TepMOAMHAMUKHY.
10. TenmoeMkocTh ra3oB. YpaBHeHue Maiiepa.
11. IIpumeHeHne epBOro Hayajla TEPMOJIMHAMUKH K H30IIPOLIECCAM.
12. AnnabGatuueckuii npouecc. YpasHenue Ilyaccona. PabGora npu agunabatuyeckoM mporecce.
13. DHTponus U ee CBA3b C TEPMOAMHAMHUECKON BEPOATHOCTHIO (COOTHOIIEHHE bospiiMaHa).
14. Bropoe Ha4ayo TepMOJIMHAMUKH.
15. Tennossle asuratenu. [{ukn Kapro. KIIJ[ TernnoBoi MamyHBL.
16. PeanbHeble rasel. YpaBHeHnue Ban-nep-Baansca.
17. U3oTepmbl Ban-nep-Baanbca. Kputnueckoe cocTosiHUE U €ro mapamMeTphl.
18. BHyTpeHH:s 3HEpPIUsl pealIbHOTO Tasa.
19. CroiictBa xuakocrteil. [loBepxHoctHoe HaTskeHne. KanwspHele siBiienus. JlaBneHune noma mu3o-
THYTOM MMOBEPXHOCTHIO )KUAKOCTH. CMaunBaHue.
20. Tepasble Tena. MOHO- ¥ MOJUKPUCTAIUIBL. THUIBI KPUCTAIUIMYECKUX TBEPBIX TEIL.
21. JledexTsl B KpUCTaILIAX.
22. ®a30Bble TIEPEXOAbl MEKY arperaTHbIMM COCTOSAHUSAMM BemiecTBa. PazoBbie nepexonbl [ m II
poxna. Jluarpamma cocrosiuus. TpoiiHas TOUKa.

e A o

Bonpocsl 110 3JIEKTPOMarHeTu3mMy

1. DmekTpuyeckuil 3apsia U €ro TUCKPETHOCTh. 3aKOH COXPaHEHUS AIEKTPUUECKOTo 3apsia.

2. Dnextpuueckoe none. Bzaumopeiicreue 3apanoB. 3akoH Kynona.

3. HampsoxeHHOCTB anekTpudeckoro noss. [Tpunnun cynepnosunuii. [lone Toueunoro 3apsiga u 1u-
TIOJISL.
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10.
11.
12.
13.
14.
15.

16.
17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

Teopema ['aycca nmmist 3J€KTpOCTATHUECKOTO IMOJISI B BaKyyMe M ee mpuMeHeHue. ['paduyeckoe
M300pakeHNe JIEKTPOCTATUUECKOTO MOJIS.

Pabora no nepemenieHnio 3apsaaa B 3JIEKTPOCTaTHIeCKOM rose. [loTeHman u pa3HoCTh NOTEHIIH-
anos. [lorenunan ToueyHoro 3apsza.

CBs13p HAIPSPKEHHOCTH M MOTEHIMAJIA JIEKTPOCTaTUYECKOTO 10JIsl. DKBUIIOTEHLUAIbHBIE JINHUU U
MTOBEPXHOCTH.

Tuns! quanekTpukoB. [lonspuzanus JU3IEKTPUKOB B AIEKTPOCTATUUECKOM T0JIE. DIEKTPUUECKOE
cmenienue. Teopema ["aycca 11 3I€KTPOCTATUUECKOTO TOJISA B IUAJIEKTPUKE.
CerHeToaIeKTpUYECTBO U IIbE30AIEKTpUYECTBO. [ludekTpudeckas BOCIPUUMUYUBOCTD U MIPOHU-
L1a€MOCTb BEILECTBA.

[IpoBOIHHK BO BHELIHEM 3JIEKTPUUECKOM IOJIE. ABIEHUE 3IEKTPOCTATUUECKON UHIYKIIUU.
OnekrpoeMkocTb. Konnencatopsl. CoeiMHEHUST KOHIAEHCATOPOB.

OHeprus MeKTpocTaTuyeckoro nois. [InoTHocTs aHepruu.

Onektpuyeckuil Tok. Cuiia U MIIOTHOCTh TOKA.

Croponnue cunbl. /1C u HanpsixeHue. ICTOUHUKH TOKa.

3akonbsl Oma u JIxxoyns-JIeHua B unTerpasibHoil u quddepeHnuansHoi Gopmax.

ConpotuBienue npoBoaHUKOB. [lapaienbHoe U 1OCiieI0BaTEIbHOE COEIMHEHUS. 3aBUCUMOCTh
CONPOTHUBIICHUS TPOBOJHUKOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

3axon OMa U1 HEOIHOPOAHOI'O y4acTKa LEeMH.

PasBerBnennsie nenu. [Ipasuna Kupxroda. Peoxopausiii MocT YuHCTOHA.

DnemMeHTapHas KJIAcCUYecKasi 3JIEKTPOHHAsI TEOPUsI METAJIOB. BhIBOJ OCHOBHBIX 3aKOHOB 3JIEK-
TPUYECKOTO TOKA B KJIACCMYECKON TEOPUM 3IJIEKTPOIPOBOJHOCTH METAJUIOB. 3akoH Bunemana-
®paHua.

DOMuccuoHHbIe siBJIeHHs. PaboTa BhIXO/Ia AJIEKTPOHOB M3 METauia. TepMORIIEKTPOHHASI SMUCCHSL.
3akoH borycnasckoro-JIsHrmropa.

ONEeKTpOIUTHI. DIeKTpoauTHueckas aucconuanus. [IpoBogumocts anexTponutos. 3akoH Papa-
Jest JUIsL DJIEKTPOJIN3a.

[TonmynpoBonHuku. CoOCTBEHHAs U TPUMECHAsI TPOBOJIUMOCTH MOJIYIIPOBOAHHUKOB.

KoHTakT 1BYX mOJIyIPOBOJHUKOB p U n-TUmna. [101ynpoBOIHUKOBEIE THO.

MarauTHoO€ 1oJe U €ro XapakKTEPUCTUKH.

3axon buo-Casapa-Jlamaca. MaruuTHoe 1osie mpsiMoro u KpyroBoro TOKOB.

B3aumopeicTBue napanienbHbIX TOKOB. 3aK0OH AMIiepa.

JleficTBHEe MarHUTHOTO TIOJIS HA MBIKYyIIHiics 3apsia. Cuna Jlopenna.

JIBM>KeHHE 3apsSKEHHBIX YaCTHUIl B MArHUTHOM TI0JIE€. Y CKOPUTENH 3aPSKEHHBIX YaCTHULL.

TeopeMa 0 HUPKYJIALMY BEKTOPAa MATHUTHOW MHIYKIMN. MarauTHBIE 1TOJIS COJIEHOMAA U TOPOU/IA.
IToTok BekTOpa MarHuTHOM MHAYKIMHU. Teopema ["aycca 11t MarHUTHOTO MOJISI B BAKyyME.
SIBnenue anekTpomMarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuno Jlenna.

WNupyktuBHOCTh. CaMonHaykuus. Bzaumonnaykuus. Tpanchopmatop.

Toku npu 3aMbIKaHUM U Pa3MBbIKaHUH LIETTH. DKCTPATOKH.

OHeprus MarHUTHOTO TOJIS.

Maruetuku. Bektop HamarHn4yeHHOCTH. MarHuTHOE MOJIe B BEIIECTBE.

Jua- u mapamarnetuku. eppoMarHeTuk 1 ux cBorctsa. [letns rucrepesuca. Touka Kropu.
Konebartenbubiit kouTYyp. AuddepeHunanbubie ypaBHEHUSI CBOOOIHBIX FAPMOHHYECKUX Kojeba-
Hui B KOHTYpe. Dopmyna TomcoHa.

3aryxaromue koneOaHusi B KOHType. BoiHyKaeHHbIe Kosle0aHus. DIeKTPUUECKUIM pe30HaHC.
IlepemenHsbIi TOK. 3akoH OMa C aKTUBHBIM U PEAKTHUBHBIM CONIPOTHUBIIEHUEM.

MomHOCTh B IeNH NEPEMEHHOT0 TOKa. [IefCTBYyIOIME 3HAYEHHSI CUIIBI TOKA U HATIPSKEHUS.
VYpaBHenust MakcBeria JUis 3JIEKTPOMarHUTHOT'O 1OJIs B MHTETpalbHOM popme

Bonpockl o onTuke
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N

13.
14.

15.
16.
17.
18.

19.
20.

21

Pa3Butne B3rsa10B Ha npupony cBera. CkopocTh cBeTa. OCHOBHBIE 3aKOHBI T€OMETPUYECKON
OIITHKH.

JIunsel. @opmyna ToHKOM JMH3BL. [locTpoenne n3o0pakeHnii B TOHKUX JIMH3aX.

OcHOBHbIE (OTOMETPUYECKHE BETMUMHBI U UX €AMHULIBL.

KorepeHTHOCTH 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH. MeETOABI NOJYy4EHHS] KOT€PEHTHBIX
BOJIH.

WuTepdepennys. Y cioBust MaKCHMyMa 1 MUHUMyMa UHTEp()EepEeHIMOHHON KapTHUHBI.

Pacuer unTepdepeHInOHHOM KapTUHBI OT IBYX KOI€PEHTHBIX HICTOUHUKOB CBETA.
WuTepdepeniys B TOHKHUX IIeHKaX. [1010Ck paBHOTO HAKJIOHA U PABHOM TOJIIMHBL.
IIpumeHeHune uHTEpHEpEeHIINN CBETA.

Hudpaxmus csera. [Ipunnun Iolirenca-Openens. Meroxa 300 Openens.

. Audpakuus Openens Ha KPYTJIOM OTBEPCTHH U JIUCKE.
11.
12.

Hudpaxius Opaynrodepa na ognoit menn. Audpaxuust Ha 1upaKIIMOHHON peleTKe.
Judpakius peHTreHOBCKUX Jydeid Ha Kpuctaiudeckod pemietke. Popmyna Bynbda-
bparros.

[Tpuntmn romorpaduu.

EcrecTBenHbIl U nonsipu3oBaHHbIil cBeT. CTeneHs noisipusanuu. Bunbl nonsipusanuu. 3akoH
Mautroca.

[longpuzanus cBera npu OTPaKEHUH U IPEIOMIICHUN Ha TPAHULE ABYX AUAJIEKTPUKOB. 3aKOH
bprocrepa.

SIBenue nBoiHOTO JTydenpenomienus. MickyccTBeHHOE BOIHOE stydenpenaomienue. et
Keppa.

OnTHuecku akTUBHBIE BellecTBa. Bpaiienue miockoctu nomnsipuzaunu. CaxapumeTpus.
Hucnepcus cera. HopmanbHast 1 aHOMasbHas JUCIEPCUU. DIEKTPOHHAS TEOPUS JUCTIEPCHH.
[Tornomenue u paccesHue cBera. 3akoH byrepa. Bunpl criekTpos.

TennoBoe n3nmyyeHne U ero XxapakTepucTuku. 3akoH Kupxroda.

. 3akonsl Ctedana-bonpiiMana u 3aKoH cmernieHus: Buna.
22.
23.
24,
25.
26.

®opmyna Panesd-/Ixunca u 3akoH u3nydeHus Buna.

KBanToBas Teopus uznydenus csera. Popmyna Ilnanka.

®oTo3ddext. 3akoHbI BHEMIHETo GpoTodddexra. YpaBHeHue DHHIITENHHA.
JlaBnenue cBera. Macca u ummyinbsc oToHa.

Dddext Komnrona.

Bonpocs! 110 aTOMHOM U siaepHON Qusnke

1. Omnsitel Pezepdopaa. Anepnas Mmoaens atoma.

3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. CIEKTp aromMa BOJOpOJIa.

[Tocrynater bopa. OnbiTel @panka u ['epua.

OneMeHTapHast 00pOBCKasi TECOPHsI aTOMa BOJIOPO/JIa.

I'unorese ne-bpoitnsa. BonHoBbie cBoiicTBa BemecTBa. COOTHOIIEHUE HEOTIPEAETIEHHOCTEN.

BonnoBast pyHkius u e€ cratuctuueckuit cMbicn. Ypasaenue Ilpeaunrepa.

ATOM BOAOpO/Ia B KBAHTOBOM MEXaHUKE.

Is-cocTosiHME 2€KTpOHA B aTroMe Boxopoaa. CriuH anektpoHa. [Ipunnun [Taymu. Pacnpe-
JieJIeHUE 3JIEKTPOHOB B aTOME IO COCTOSTHUSIM.

9. Ilepuoaunueckas cuctema 31eMEHTOB MeHeneena.

10. PeHTreHOBCKME CIEKTPHI.

11. Xumuueckue cBsi3u B MOJIEKYyJ1aX. MOJIEKYIISIPHBIE CIIEKTPHI.

12. CnoHTaHHOE M BBIHYXJAEHHOE n3irydeHus. JIazeprl. CBOKMCTBA J1a3€pHOTO U3ITyYEHUS

13. Cocras siipa aToMa. SliepHble CuIlbl M UX CBOMCTBA. [leeKT Macchl ¥ SHEPTHsI CBSA3H sJIED.
14. PaguoakTMBHOE W3JIYYE€HHE U €ro BHUIbI. 3aKOH paJMOaKTUBHOro pacmnazaa. I[lpaBuia
CMEILEHUS.

15. SAnepubie peakiuu. Llennas peakius aenenus. Mcnonb3oBaHue s1epHON SHEPTUU.
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16. MeToap1 HAOMIOICHUSI M PETHCTPAINH SJICMEHTAPHBIX YaCTHII.
17. Knacchl 371eMEHTapHBIX YaCTHUIl U BUJIbI B3aUMOJICHCTBUS.
18. Kocmuueckoe uznydeHue

6. MeToanueckue MaTepualbl, onpeaejJasiiomue nmpoucaypbl Oi€CHNBaHUA 3H3HI/II7[,
yMeHHﬁ, HABBIKOB H OIIbITA J€ATCJIBHOCTH

MakcumanpHas cymma (100 6amioB), Habupaemasi CTYIEHTOM IO AUCIUILINHE BKIIFOYAET JBE CO-
CTaBJIAIOILILE:

— nepsas cocmasnawas — OIeHKa PerysipHOCTH, CBOEBPEMEHHOCTH U KayeCTBA BBIMOJHEHUS
CTYZIGHTOM y4eOHOH paboThl MO M3y4YCHUIO IUCLUUIUIMHBI B TCUYEHUE MEPUOAa U3YYCHHS TUCIMILIHHBI
(cemecTpa, WM HECKOJIBKUX CeMecTpoB) (cymMma — He Oosiee 70 OayoB). bamipl, xapakTepusyromuye
yCIIeBaeMOCTh CTYACHTA MO TUCIUIUIMHE, HAOUPAIOTCS UM B TEUCHHE BCEro Neprojia 00ydeHHUs 3a u3yde-
HUE OTJEJIbHBIX TEM U BBIIIOJIHEHUE OTJEIbHBIX BUOB paboT.

— eémopas cocmasnAowas — OICHKAa 3HAHWW CTYJEHTa 1O pe3yibTaTaM MPOMEKYTOYHOH aTTe-
cranuu (He 6osiee 30 —0aioB).

Llenvto npomesrrcymounslx ammecmayuii 10 JUCUUILTIHE SIBISETCS OILICHKA Ka4eCTBAa OCBOCHUS
JTMCUIUTUIAHBI 00yYarOIIUMHUCS.

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpETUUECKOE COAEPKAHUE Kypca OCBOEHO I0JI-
HOCTBI0, 0€3 Mpo0enoB, HEOOXOIUMbIE TPAKTUYECKUE HABBIKU Pa0OThI C OCBOCHHBIM MaTepraaoMm cop-
MUpOBaHbl. Bee nmpenycMoTpeHHbIe TpOorpaMMoii 00ydeHus yueOHbIe 3aJaHuUs BBIMIOJIHEHBI, KAYeCTBO UX
BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB, OJIM3KUM K MakcuMalibHOMY. Ha 9K3aMeHe CTyIeHT 1eMOHCTPH-
pyeT riy0oKre 3HaHUS PETyCMOTPEHHOTO MPOrpaMMoii MaTepuasa, yMeeT YeTKO, TAKOHUYHO U JIoTHYe-
CKH TIOCJIEZIOBATEIIbHO OTBEYATh Ha IMOCTABJICHHBIE BOIPOCHI.

Ouyenka «xopouwto» — om 81 0o 90 6annoe — TeopeTnvecKoe CoAepKaHUE Kypca 0CBOEHO, HE00-
XOJIMMBIE TTPAKTUYECKIE HABBIKH PabOThI c(hOPMUPOBAHBI, BHITIOJHEHHBIC YUeOHbIE 3aJaHHUS COJIEPKAT
He3HauuTeNbHble oMOKU. Ha sK3aMeHe cTyIeHT IeMOHCTPUPYET TBEpAOe 3HAHUSI OCHOBHOT'O (TIpO-
rpPaMMHOT0) MaTepualia, yMeeT 4eTKO, TPaMOTHO, 0€3 CyIIECTBEeHHBIX HETOYHOCTEH OTBEYaTh Ha IMIOCTAB-
JICHHbIE BOTIPOCHI.

Ouyenka «yoosnemeopumenvho» — om 61 0o 80 6annoe — TeOpeTUUECKOE COJEpPKAHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE HABBIKK PaOOTHI C(HOPMHUPOBAHBI YACTUYHO, BBI-
MIOJTHEHHBIE yUeOHbIe 3a/1laHusl coepKaT rpyosie ommoOku. Ha sx3amMeHe CTyJeHT JeMOHCTPUPYET 3HaHUE
TOJIBKO OCHOBHOI'O MaTepuaia, OTBEThI COJepkKaT HETOUHOCTH, CJIab0 apryMEHTHUPOBaHbI, HapyllIeHa Io-
CIIEZIOBATENIFHOCTh M3JIOKEHUS MaTepraa

Ouyenka «neyooenemeopumenvno» — om 36 0o 60 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE IPAKTHUECKUE HABBIKM padOThl HE c(POPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHbIE
3a/laHus coiepKar rpyObie OMUOKH, TOTOTHUTENbHAS CAaMOCTOATEIbHAs paboTa HaJl MaTepralioM Kypca
HE TPHUBENET K CYIIECTBEHHOMY TIOBBHIIICHUIO KauyecTBa BBIOJNHEHHs ydeOHBIX 3amanuid. Ha sk3amene
CTY/IGHT JEMOHCTPHUpYET HE3HaHHE 3HAYMTEIbHON YacTH MPOrpaMMHOI0 MaTepHala, CYIIEeCTBEHHbIC
omuOKH B OTBETaX Ha BOIPOCHI, HEYMEHHE OPUEHTHPOBATHCS B MaTepuaie, HE3HAHWE OCHOBHBIX TOHS-
TUW AUCUIUILTUHBL.

Tunossle 3ananus, obecneunBatonye Gopmuponanue komnereHuun OIIK-3, OIIK-4 mpencras-
JieHbl B TabmuIe 7
Taonuya 7. Pezynomamot oceoenus yueonou Oucyuniunsl, noodaexcaujiue npoeepke

Koo u naumenosa- Buo ouenounozo
Pe3ynomamut 00y- OcHogHble nokazamenu
HUe UHOUKAMOpPOs Mamepuana,
yeHus OUeHKU
00CMUMCEHUA KOM~ obecneuusarouiue
(Kkomnemenyuu) pe3yivmamoe 00yuenus
nemenuuu dopmuposanue

29



KomnemeHuui

OIIK-3 Cnocoben
MPUMEHSTh pacyueT-
HO-
TEOPETHUYECKHUE Me-
TOJIbI JJISl U3YYEHUS
CBOMCTB BEIIECTB U
MPOIECCOB C UX
Y4aCTHEM C UCTOJIb-
30BaHUEM COBpE-
MEHHOM BBEIUMCIIH-
TEIHLHON TEXHUKH

OIIK-3.1. [Ipumens-
€T TEOPETUUYCCKUE U
MOJTYDMITHPUYECKUE
MOJICJIH TIPH perie-
HUH 33]1a9 XUMHUYe-
CKOM HampaBJICHHO-
CTH

3HaTB: METOJbl MaTeMaTH-
YEeCKOro aHajiu3a M Moje-
JUPOBAHUS, TEOPETHUYECKO-
o M 3KCIEPUMEHTAIbHOIO
HCCIIEIOBaHUS

YMeTb: HCHOJIB30BATh OC-
HOBHBIE 3aKOHBI €CTECTBEH-
HOHAy4YHBIX JUCLMIUIMH B
npodeccnoHabHON  Jes-
TEJIBHOCTH, IPUMEHSTh Me-
TOJIBI MaTEeMaTHYECKOTO
aHaJIu3a U MOJEIMPOBAHUS,
TEOPETUYECKOI0 M DJKCIIe-
PUMEHTAJIBHOTO  MCCIEN0-
BaHUs; padOTaTh ¢ KOMIIbIO-
TEPOM  Kak  CpPEICTBOM
yIpaBiieHUs! HHopMarei
Baanerb:  cnocoGHOCTBIO
WCIOJIB30BaTh WH(pOpPMAIH-
OHHbBIE TEXHOJIOTUH  JJIs
peIIeHHs] TeXHOJIOTHYECKUX
3aja4 o U3yUYEHHIO
CBOMCTB BELIECTB MMaTEpH-
aJIoB

OreHOYHBIC MaTepH-
aJIbl K 1JaOOpaTopHBIM
paboram (pa3zen
5.1.);

K npaktnyeckum 3a-
HATHYM (paszzaen 5.2.);

CaMOCTOSTENIbHOM
paboTHI (THITOBBIE
3amauu pasmen 5.3.);
BOIIPOCHI 411 Py-
OC)KHOT'O KOH-

TpOJIA (pasznen 5.4);

OIIK-3.2. Victions-
3yeT CTaHIapTHOE
nporpaMMHoe o0ec-
TICYCHNUE TP pellie-
HUH 3aJa49 XUMHUYC-
CKOM HaIpaBJIeHHO-
CTH

3HaTh: OCHOBHBIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JIHC-
LUUIUIMH B NPOQECcCCHOHANb-
HOU JIeATEIIbHOCTH

YMeTb: METOIBI MaTeMaTH-
YECKOT0 MOJEIUPOBAHUS U
JIPYTHX CTaHIAPTHBIX TIPO-
TPaMMHBIX TMPOIYKTOB TMpHU
aHaJIN3€ CBOICTB BEIIIECTB
Baagerb: CTaTHCTHYECKH-
MU MeToAamMH 00paboTKu
OKCIIEPUMEHTANBHBIX  JaH-
HBIX JUIS aHaJIn3a TEXHOJIO-
THYECKUX TMPOIECCOB TpHU
pelleHny 3a7ad  XUMHYe-
CKOI HaNpaBJICHHOCTH

O1cHOYHBIC MaTepH-
aITBl K 1a00paTopHBIM
pabotam (paznen
5.1.);

K mpaktudeckum 3a-
HATHYM (pazzen 5.2.);
CaMOCTOSITENIbHOM
paboTs! (TUIIOBBIE
3amauu pasmen 5.3.);

BOIIPOCHI IS PY-
0€KHOTO KOH-
TpOJIA (paznen 5.4);

OIIK-3.3. IIpoBoauTt
UCCIIEI0BaHUS
CBOWCTB BEILIECTB U
MaTepHaloB ¢ UC-
MOJIb30BaHNEM HayU-
HOTro 000pyIOBaHUS

3HATh: OCHOBHBIE METOJTH-
KH aHaJIn3a CBOMCTB Be-
1IecTB, 00JaCTH IPUMEHE-
HUSI pa3JIMYHBIX METO/IOB.
VYwmers: [lonbupats B 3aBH-
CHMOCTH OT OCOOCHHOCTEH
peraemMsbIX 3a/1a4 METOJIbI
HCCIICIOBAHMS CBOMCTB Be-
IIECTB

Biajers: HaBbIKaMU Mpo-

OneHouHbIEe MaTepH-
abl K 1a00paTOPHBIM
paboTam (pazaen
5.1);

K npaktuyeckum 3a-
HATHYM (pa3zmen 5.2.);

CaMOCTOSITENIbHOM
paboTh! (TUIIOBBIE
3ama4u pasnen 5.3.);

BOIPOCHI IS PY-
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BEICHUS UCCIICNOBaHNI
Hay4YHOM 000pYJOBaHHUHU 110
HU3BECTHON METOIUKE

OC)KHOTO KOH-
TpOJIA (pasznen 5.4);

OIIK-4 Cnocoben
IJIaHUPOBATh pabdo-
TBI XUMHYCCKOU
HaIpaBJIECHHOCTH, U
o0OpabaTeIBaTh U UH-
TEPIPETUPOBATH I10-
Jy4E€HHbIE PE3YJib-
TaThl C UCHOJIL30Ba-
HUEM TeOpeTHhye-
CKMX 3HAHMHU U
MIPAKTUICCKHIX
HaBBIKOB PEIICHUS
MaTeMaTUYECKUX U
(bU3UYEeCKUX 3a71a49

OIIK-4.1. Ucnonb3y-
er 0a30BbIc 3HAHHS B
00JIaCTH MaTeMaTUKU
u pusuku mpu 1Ia-
HUPOBaHUU pabort
XMUMHAYECKON Harpag-
JICHHOCTH

3HaTh:  MaTeMaTHYeCKUi
amnmapar, HeOOXOIUMBIN IS
peuieHus TpodeCcCUOHATb-
HBIX 3a7a4 B OO0JIaCTH XU-
MU U MaTepPUAIOBEACHHUSI,
OCHOBHBIC  TCOPETUUYECKHE
[OJIOKEHUS  CMEXKHBIX C
XUMHEH €CTeCTBEHHOHAY4-
HBIX JUCIUILIAH

YMerb: pemarb TUIIOBBIE
yueOHbIe 3a7auu 10 OCHOB-
HBIM paszjieramM MaTeMaTHUKH

u €CTECTBEHHOHAYYHBIX
JTACIIUILIAH
Baagerp: HaBbIKaMU HC-

MOJIb30BAHHUS ~ TEOPETUYC-
CKMX OCHOB 0a30BBbIX pa3-
JICJIOB MAaTEMATUKH U €CTe-
CTBCHHOHAYYHBIX JAUCHU-
IUIMH TPU  PELICHUH KOH-
KPCTHBIX XUMHWYCCKUX u
MaTepHUaIOBeTYECKUX 3a/1a4

O1eHOYHBIC MaTEPH-
aIbl K 1a00paTopHBIM
pabotam (pa3men
5.1.);

K npaktuyeckum 3a-
HATHYM (pa3zmen 5.2.);
CaMOCTOSTENIbHOM
paboTh! (TUIIOBBIE
3a1a4yu pasnen 5.3.);
BOMPOCHI IS PY-
OC)KHOTO KOH-

TpOJIA (paznen 5.4);

OIIK-4.2. O6paba-
THIBaeT JaHHBIC C
HCIIOJIb30BaHNEM
CTaH/IAPTHBIX CITOCO-
OOB anmpoKCUMAaIuN
YHCIIEHHBIX XapaKTe-
PHUCTHK

3HaTB: TEOpEeTHUECKHE U
METOHOJIOTHYECKHE OCHOBBI
CMEXHBIX C XMMHUEH MaTe-
MaTHYECKMX U €CTECTBEH-
HOHAYYHBIX JUCIHHUILUTUH U
CIIocOoOBI HMX HCIIOJB30Ba-
HUS TIPpH PEUICHUH KOH-
KPETHBIX XUMHYECKHX U
MaTepHUaIOBEeTYECKUX 3a/1a4
Ymerb: omnpenensTh HEOO-
XOJUMOCTh  TIPUBIICUYCHUS
JIONIOJTHUTEABHBIX  3HAHUH
U3 CHEIHMAbHBIX Ppa3JIeioB
MaTeMaTUYEeCKUX U ecTe-
CTBEHHOHAyYHBIX  JHCIIH-
IUTMH  JUIS PEIIeHUs Tpo-
(heccruoHaIbHBIX 3a1a4,
MIPUMCHSIT MOJTy9YCHHBIC
TEOPETUYECKHE 3HAHUS U
MaTeMaTUYECKUd  ammapar
JUISL CaMOCTOSTEIILHOTO
OCBOEHUS CIIeIHATbHBIX

Or11eHOYHBIE MaTepH-
anbl K 1a00paTOPHBIM
pabotam (paznen
5.1);

K mpaktudeckum 3a-
HATHYM (pa3men 5.2.);

CaMOCTOSATEIHLHOM
paboTHI (THUIIOBBIC
3amauu pasmen 5.3.);

BOTIPOCHI JJIS PY-
0€KHOTO KOH-
TPOJIA (paznen 5.4);
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pa3esioB  MaTeMaTUKd |
CCTCCTBCHHOHAYYHBIX JUC-
[UIUTAH, HEOOXOJIMMBIX B
npodeccuoHabHON  Jes-
TEILHOCTH, PUMEHSTh
3HAHUA MAaTEMAaTUKU U €CTEC-
CTBEHHOHAYYHBIX  JTUCIIU-
IUTMH U1 aHanu3a u oOpa-
O0OTKHM pe3yJbTaTOB XHMHU-
YECKHUX 3KCIIEPUMEHTOB

Biaagern: HaBbIKaMH HC-
MOJIb30BAHUS ~ TEOpeTHuye-
CKHX OCHOB 0a30BBIX pa3-
JICIIOB MaTEeMaTHKU U ecTe-
CTBEHHOHAYYHBIX  JHCIIH-
IJIMH TIpU 00paboTKe 1aH-
HBIX XHMHYECKUX DIKCIIe-
PUMEHTOB

OIIK-4.3. Nutepnpe-
TUPYET pe3ybTaThl
XAMHUYECKHUX HaOJIIO-
JICHHI C HCIIOJIb30Ba-
HUEM (pU3NYECKHUX
3aKOHOB W MPEJICTaB-
JICHU M

3HATB: OCHOBHBIE TEOPETH-
YECKHUE MOJIO0KEHUS U TUIIO-
BBIE METOJBl pEUICHMs 3a-
a4 U3 OTIENbHBIX CIELU-
IBHBIX PA3JelIOB MaTeMa-
TUKM M €CTeCTBEHHOHAy4-
HBIX JUCLMILINH

YMmerb: 1pOBOIUTH KOp-
PEKTHYIO  MOAM(DUKALHUIO
Mojiesie U MeTOAMK o0pa-
OOTKM JAaHHBIX OKCIEpHU-
MEHTa, IPAaBWJIBHO OINpee-
JSATh 00JIaCTh NMPUMEHUMO-
CTH HCIIOJIb3YEMbIX METO-
TTUK

Bnapgers: HaBblkaMHM HC-
MOJIb30BAHUS B3aUMOCBSI3U
TEOPETUYECKUX M METOJI0-
JIOTUYECKMX OCHOB CMEX-
HBIX C XUMHEW MaTemaru-
YEeCKUX U €CTECTBEHHOHa-
YUHBIX JHUCLHUIUIMH, IpH
pelIeHuN KOHKPETHOM XH-
MUYECKOW WM MaTepualo-
BEeIUECKOH 3a1auu

Or1ieHOUHBIE MaTepU-
aIbl K 1Ja0OPaTOPHBIM
pabotam (pazmen
5.1);

K npaktuyeckum 3a-
HATHYM (pa3men 5.2.);
CaMOCTOSATEIBHON
paboTs! (THUIIOBBIE
3ama4u pasnen 5.3.);

BOIIPOCHI ISl PY-
0OEeXHOTO KOH-
TPOJIA (pasnen 5.4);

TakuMm o0pa3oMm, BHITIOJHEHHE TUIIOBBIX 3aJaHU, IPECTaBIECHHBIX B pa3zene 5 «O1eHouHbIe Ma-
TEpUabl U TEKYLIETO U PyOEKHOr0 KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluuy» 03~
BOJIUT 00€CHEUUTh CIIOCOOHOCTh UCIIOIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodeccuonanbHoi nestensHocTd (OITK-3, OITK-4).
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7. YAEBHO-METOIUYECKOE OBECIIEYEHUE MOAY JIsA
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7.1. OCHOBHAS JIUTEPATYPA
Tpodumona T.U. Kypc obmeit pusuku. M. 13-Bo «Akagemusi», 2012, 560c.
CagenbeB 1.B. Kypc o6mieit pusuku. B 4-x tomax. T.1,2,3,4. M. U3-Bo «KHoPyc», 2012.
Tpodumona T.1. COopHuK 33134 110 Kypcy pusuku. M. N3-Bo «Beicmas mkonay, 2008, 408c.
Bonwskenmreitn B.C. CoopruK 3a1a4 1o Kypcey oomieit pusuku. M. U3-Bo «Kumwkubiit mup, [Ipo-
dbeccusnn, 2008, 328c.
MarseeB A.11. MexaHuka 1 Teopus oTHocutesbHOCTH. M. M3-Bo «Jlauby, 2009, 336¢.
MarseeB A.W. Monekymnsipuas ¢usuka. M. M3-Bo «bunoM. JlabopaTtopus 3uanuii», 2010, 368c.
Kanamnukos C.I'. DnektpuyectBo. M. N3-Bo «Duzmatiauty, 2008, 624c.

7.2. JOIIOJIHUTEJIbBHAA JIMTEPATYPA
CuyxuH /I.B. O0mwmii kypc ¢usuku. B 5-tu tomax. M. U3-Bo «®Puzmariaur, MOTU»
T. 1,2,3,4,5, 2006-2010.
MartgeeB A.U. DnekrpudectBo u maruetusm. M3-Bo «Jlaub», 2010, 464c.
MarseeB A.W. Onruka. Yue6Hoe mocooue. M. M3-Bo «Briciias mkoiay, 1985
bepkneeBckuii kypc ¢puszuku. B 5-tu tomax, T. 1,2,3,4,5, M. U3-Bo «Hayka», 1983-1985.
Tenecuun P.B. Monekynsipuas ¢usuka. M. U3-Bo «Jlauby», 2009, 368c.
Jlancabepr I'.C. Ontuka. M. U3-Bo «Haykay, 1976
Mapuon JIx. ®uzuka u puznueckuit Mup. M. U3-Bo «Mup», 1975
[Ipuroxun U. Ot ocymiecTBi€HHOT0 K Bo3HuKamemy. M. 13-Bo «Mup», 1985
Enudanos I'.1. ®usnka tBeproro tena. M. 13-Bo «Jlans», 2011, 288c.

. 'eBopksin P.I'. Kypc ¢usuku. M. U3-Bo «Briciias mkona», 1979.
. IunoB X.b., Kypmesa P.b., I'eraxee K.A. JlaboparopHblii IpakTUKyM 0 MexaHuke. J{is He-

¢usnueckux cneunanbHocTedl. Hanpuuk. KBI'Y. 2000

. MunoB X.b., Kypmesa P.b., Kypmes O.1. JlabopaTopHblii MpakTUKyM IO MOJIEKYJISIpHOH (u3u-

ke. [l nepumsuueckux cnenuanpHocted. Hanpunk. KBI'Y. 2001

. Temyxyes .M., llunos X.T., OpkBacoB T.A. JIaGopaTOpHbIi NPaKTUKYyM MO 3JIEKTPOMArHEeTH3-

my. Hanpuuk. KBI'Y. 2000
AszmzoB UK., TinynoBa M.M. Ontuka, ATomMHas ¢usuka. Jlabopatopusliii npaktukym. Hanpuuk.
KBI'Y. 2002

TemykyeB U.M., llununoBa A.X., llle63yxoBa M.A., Azuzo N.K. Obmas ¢usuka (MexaHuka).
Bonpoce! 1 3aianus 1 NpoBeieHUs] pEUTUHIOBBIX M CEMUHApCKuX 3aHsATHH. [l Hedusmueckux
cnernuainbHocteil. Hampunk., KBI'Y. 2003

TemykyeB .M., [{uniunoBa A.X., Ille63yxoBa M.A. OOmas ¢usnka (MojeKyIsipHas Gu3uka).
Bonpoce! u 3amaHus Uisl NPOBEACHUS PEUTHUHIOBBIX UM ceMUHapckux 3aHaTtui. Hanpuuk. KBI'Y.
2003

7.3. IEPUOJUYECKUE N3JAHUA
He ucnonb3yrorcs

7.4. UHTEPHET-PECYPCBHI
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O6pa3zoBarenbHblil mopTan «OTKpbITIN Kosutemk»
(http://www.college.ru/) —npoext komnanuu OU3INKOH.

B «OTtxpsiTom Komtemxke» B CBOOOTHOM JOCTYIIE pa3MeEIIeH
MOJIHOCTBIO MYJIbTUMEIUNUHBIN Kypc «OTKpbITas Pu3nka, Bbl-
IIyCKaeMbIi Ha KOMITAKT-IUCKaX.

OnHuM U3 caMbIX MOJIE3HBIX CANTOB SIBISETCS CalT

«Duszuka i mkon yepe3 MarepHer»CankT-IleTepOyprckoro rocy1apcTBEHHOTO
YHUBEPCUTETA.

Ha sTtom cepBepe UMErOTCs pa3iensl, COOTBETCTBYIOLIME OCHOBHBIM Pa3enam Kyp-
ca QU3HUKHU:

MoXHO HaWTH M BONPOCHI M Oojiee y3KOW TEMaTHKH, HAIPUMEpP, MK JEKIHHA
«"paButanus. Pazputre B3risioB oT HploTOHA 10 DHIITEHAY.

OTOT LUK JIEKIHUM, BXOASIINX B MIEPBBIM TOM MYJIbTUMEIUINHOTO U3ganus «Pu3u-
Ka: MOJIEJIb, SKCIIEPUMEHT, PEalbHOCThY, MPEACTABISIONUM c000i ceprto cOOpHHU-
KOB TI0 OCHOBHBIM pa3JielaM COBPEMEHHOH (pyHIaMeHTaIbHON (U3NKH, UMEET pa3-

IIpuHIUIT OTHOCUTEIBHOCTH

Db dext Jomnepa

Pacmmmpsromasics Beenennas

W ckpuBieHne npocTpaHCcTBa-BpEMEHU

DaZRUTUE BRIMANOE g JIBr>KeHUE TeJl B HCKPUBIIEHHOM ITPOCTPAHCTBE

et
»
A0 dNHIWITeHHa =

Caiit «HTepHEeT-MecTO «DU3nKa»
Hmnepuem-fﬂecmo (http://ivsu.ivanovo.ac.ru/phys/index.htm) sBnsercs pecyp-
(D WIUKAQ COM, KOTOPBIH MMOMOKET YUUTEIIO B TOUCKAaX MHPOPMAIHH.
Nmerorcs pyopukn «Pusuka B mkosie» U «dusmuka B BY-
3e». 31ech XOpoIInii MOA00P CCHUIOK MO METOAMKE MPOBEACHUS YPOKOB B IIKOJIE, TECTUPOBAHUIO, JTU-
CTaHIIMOHHOMY 00pa30BaHMUIO.

00

Caiit «®uzuka B UHTEpHET» — ABISAETCA KIACCU(PUKATOPOM HHPOPMAIIMOHHBIX PECYPCOB IO (HU3HKE.
DTOT caliT OoJbllle OPUEHTUPOBAH Ha BhICIIee 00pa30BaHKe U MpeIHAa3HAaYeH JIIsl CTY/IEHTOB.

Caiit «Annmanus ¢uszndeckux mnporeccon» (http://www.infoline.ru/g23/5495/physics.htm) siBnsiercst pe-
KJIaMOM MPOTPaMMHO-TIEIarOTMYECKOT0 CPECTBA «AHUMAIU (PU3MUECKUX TporieccoBy. Ho HeKoTophie
aHUMAIMK paboTalOT B ICMOHCTPAITMOHHOM pexuMe. Tak MOKHO TOJIh30BaThCS B CBOOOTHOM JIOCTYIIS
CIIEYIOIIMMHU TPEXMEPHBIMH aHUMALUSIMH U BU3YAIIU3AIHSIMHE:

| I JlmuHa cBOOOIHOTO TIpOOera MOJIEKYIIbI B Ta3e.

| I XaoTHueckoe BIKEHUE MHHHATIOPHOM YaCTHIIbI, TIOJBEIICHHON B )KUAKOCTH UK rasze (bpoyHoBckoe
JIBIKEHUE).

| I Pacnipenenenue bonbivmana. [IBukeHHe MOJIEKYI ra3a B TpaBUTAIMOHHOM TIOJIE.

| I TerutoBble KOJCOAHUS OCIMILIATOPA. JIeMOHCTpaIHs TeOPEMbI O PAaBHOMEPHOM pacIpeIeIICHIH KIHEe-
TUYECKOU SHEPTUU TIO CTEMEHSIM CBOOO/IBI.

| I Pacnpenenenne MakcBesia. Mcronbs3ys aHMMaIMM 3TOTO CaiiTa MOKHO CO3/1aBaTh HMHTEPECHBIE MO-
Jieny ypokoB. Bce aHMMaInu COmpoBOXKIA0TCS TEOPETUIECKIME OOBSICHEHUSIMU U CCHUTKAMU Ha y4e0-
HUKH.

34


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
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WMHCTUTYT HOBBIX TEXHOJIOTHI MIPOBOIUT CEMUHAP-TIPAaKTUKYM «HbopMaImonHbie
e TEXHOJOTuH B npenojaaBanuu dhuszukuy. Ha caiite UHT moxHO HaliTH cBeneHus o
KOMITBIOTEPHOU NPOEKTHOM cpene «KuBasg Pusukay», npeJHa3sHa4eHHOU JUIs CO-

lni 3manus puznueckux Mozenen. «Kusas Ousuka» — pycckas BEpCHs OJTHOHN U3
= ) HanboJiee M3BECTHBIX 00ydaroUMx nporpaMm no ¢usuke Interactive Physics, pas-
paboranHol amepukanckoi pupmoit MSC.Working Knowledge. [Iporpamma
IIPEICTABIISIET COOOM KOMIIBIOTEPHYIO IPOEKTHYIO CPEY, MAaKCUMaIbHO IPUCIIOCOOIEHHYIO AJIs1 UCIIOJIb-
30BaHHUA B KAUECTBE MPOTrPaMMHO-IIEATOTHYECKOT0 CPEICTBA I JOTIOJIHUTEILHOTO 00pa3oBaHus U
JTUYHOCTHO-OPUEHTUPOBAHHOTO 00y4YeHHs (PU3UKe, KOTJa yJalluecs: CO3/1al0T COOCTBEHHBIE MOAeTH (Hu-
3UYECKUX SIBJICHUN U MPOBOJAT YHCICHHBIA AKCIIEPUMEHT C aBTOMAaTHYECKUM O0TOOpakeHHeM Ipolecca B
BUJIE KOMIIBIOTEPHON aHUMAINH, TpaduKoB, TabauLl, AuarpamMmm, BekTopoB. Kommbrotepayro cpeny «Ku-
Basg OuU3KKa» peKOMEHYeTCsl UCIIONIB30BaTh AJIs MPOBEACHHU 1TaOOPaTOPHBIX paboT, MPU 3TOM Ha calTe

WHT MOHO MO3HAKOMUTBCS € IEMOBEPCHAMHU, paOOTaMH y4YaIllUXCsl, MaTepHajJIaMi METOAMYECKOTO CO-
IIPOBOXICHNUS1, TOTOBBIMU KOMIIBIOTEPHBIMU MOJEIISIMH.

B MockoBckom nientpe denepannu Mutepuer O6pazoBaHusi MOKHO HaWTH OYEHB MOJIE3HYIO CTPAHHUILY,
Ha KOTOPOM pa3MeIlleH aHHOTHPOBAHHBIN TeMaTudyeckuil katanor MHTepHeT-pecypcoB 1o usuke
(http://center.fio.ru/method/ RESOURCES/KAVTREV/2002/04/INDEX AC.HTM).

371€ech JOCTATOYHO IOJIHAS [10100pKA PECYPCOB IO CIAEAYIOUIEH TEMaTHKeE:

KommnbrorepHsie mporpaMmmsl

AHUMAILMK ¥ aIIeThl

Onumnuajsl o Gpusnke

Meroanueckue EHTPbI, O0bEAUHEHUS, CANUTHI

Metoauka ucnonszoBanusi T Ha ypokax gpusuku

Hayka 1 TexHHKa CeroiHs — HOBOCTH U 0030pbl

Hayka u TexHuka — uctopusi, My3€eu, SHIIUKIIONIEIUN

[Tepuonnueckue n3ganus, SIEKTPOHHBIC )KYPHAIbl U KHUTH

JlucTaHIIMOHHOE 00pa30BaHue, TECTUPOBAHUE, K3aMEHBI, YPOKH, KOHCYJIbTAIUH.

KOCHEIMAIM3UPOBAHHBIN calT «ludpakiusy coaepKuT JEKIUH 10 J1-
dbpakuuu B BUJE TUIIEPTEKCTA, aHUMAIINH, BUI€0(DparMeHThI, 3a/1aHHS,
TEPAaKTUBHBIE IPOTrPAMMBI.

1oJaBaTesb MOXKET MOIY4YNUTh KBATU(DUIIMPOBAHHBIN OTBET, 33/1aB BO-
Ipoc Ha crenraibHoM HayuyHoM (opyme (http://www.physics.nad.ru/) kadenpsr obmeit puznxku MOTU.
Tam xe pa3menieHs! GopyMbl:

Hayxa u o6pa3zoBanue

®opym 1o pusmke

@opyM MO BOJIOKOHHOM ONTHKE

®opym 1o pusmke u o0Cyk1eHNe HOBBIX Teopuil pusuku, popym no teme «Hayka u oOpasoBanue
31ech 00CYKIat0TCsl BOMIPOCHI €CTECTBEHHOHAYYHOTO 00pa3oBaHus: mocTyrienne B BY3b1, cnaua sk3a-
MEHOB, IUCTAaHIIMOHHOE 00pa30BaHUE.

Cogpemennas npogpeccuonanvnas 6a3a OAHHbIX:

CTOB JIMCCEPTANUi U aBTOpedepaToB u3 GoHIa
Poccutickoii rocyaapcTBeHHOM OHOIHOTEKH

JIu

Nen/m HaumenoBanue Kparkas xapakrepucruka Anpec caiita Ycaosus gocry-
3J1eKTPOHHOIO pe- na
cypea
1. 3B PI'b OnextpoHHbie Bepcuu 885898 nonHbIx Tek- http://www.diss.rsl | ABTOpHU30BaHHBIHA

JIOCTyN u3 6uob-
JINOTEKH
(x. 112-113)
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«Web of Science»
(WOS)

ABTopuUTeTHAs MOJIMTEeMaTHUeCKas pedepa-
THBHO-OMONIHOTpaduIecKas 1 HayKOMeTpruIe-
ckast 6a3a JIaHHBIX, B KOTOPOIl HHACKCUPYIOTCS
okoyo 12,5 Thlc. )KypHaIOB

http://www.isikno
wledge.com/

Hoctyn no IP-
agpecam KbBI'Y

Sciverse Scopus
U3/1aTeNbCTBA
«Omp3eBup. Hayka
Y TEXHOJIOTHUI»

PedeparuBHas n ananuTHdeckas 6a3a gaH-
HBIX, COZlepIKaIIas
21.000 peneH3UpyEMBbIX KYpHAJIOB;
100.000 xaur; 370 KHUKHBIHA cepuit (IPOIOI-
JKAIOLIMXCS U3IaHUN);
6,8 MITH. JOKJIa0B U3 TPYIOB
KOH(epeHIui

http://www.scopus.

com

Hoctyn no IP-
agpecam KbI'Y

Hayunast 3j1ek-
TpoHHast OudIHo-
Teka (HOb
PODON)

OrekTpoHHast OMOJIMOTEKa HAYYHBIX ITyOJIHKa-
UH - MOJHOTEKCTOBBIE Bepcuu okoio 4000
nHOCTpaHHBIX U 3900 0Te4eCTBEHHBIX HAY4-
HBIX )KypHaJIOB, pedepaTsl myOnukanumii 20
TBICSY J)KyPHAJIOB, a TAKXKe OnMucaHus 1,5 MITH.
3apyOeXHBIX M POCCUHCKHX AUCCEPTALIUH.
2800 poccuiicKuX )XypHAJIOB Ha 0€3BO3ME3 I~
HOW OCHOBE

http://elibrary.ru

ITonue1it noctyn

Ba3za nannbix Sci- | HanmonansHas nHGpOpMAaIMOHHO- http://elibrary.ru ABTOpPU30BAHHBIN
ence Index aHAJTUTHYECKAsl CHCTEMA, aKKyMYJIHPYIOIas JIOCTYIL.
(PUHII) Oosiee 6 MUJUTHOHOB MTYOJIUKAIIUI POCCHICKUX [To3BomsieT no-
ABTOPOB, a TaKKe MHPOPMAIHIO 00 UX IIUTH- MOJIHATD U YTOY-
poBanuu u3 6onee 4500 poccuiickux KypHa- HSTh CBEACHUS O
JIOB. yOIUKanusIX
yuensix KBI'Y,
HMEIOINXCS B
PUHIT
HanuonanbHast OOBbeTMHEHHBIN 3JIEKTPOHHBIN KaTanor GpoH- https://H36.pd Hoctym ¢ amek-

3JIEeKTpOHHAas1 0uo-
aunorexa PI'b

JIOB POCCHUHMCKMX OMOIMOTEK, CONepKAINI

4 331 542 3neKTpOHHBIX JOKYMEHTOB 00pa30-
BaTEJIHHOTO M HAYYHOTO XapakTepa I10 pas-
JMYHBIM OTPACIISIM 3HAHUH

TPOHHOTO YUTAITh-
HOTro 3aJia Ono-
ymoteku KbI'Y

7.5. METOINYECKHUE YKA3AHUA K JTIABOPATOPHBIM PABOTAM

Beinonnenue 1abopaTOpHBIX PabOT CKIIABIBACTCS U3 CIEAYIOMIUX 3TAIlOB:
1.
2.

No L AW

N3yueHne TeopeTHyeckoro Marepuania no Teme padboThbl
Onpoc CTyAeHTOB JUIsl HPOBEPKU UX TOTOBHOCTH K BBIMOJIHEHUIO padoT (A0MyCcK K J1a00paTOpHBIM
pabotam).
[IpoBeaeHME SKCIIEPUMEHTATIBHOM YaCTH.
ITpoBenenne HEOOXOAMMBIX PACUETOB.
O6paboTka pe3yIbTaTOB M UX aHAJU3.
Odopmnenue oTuéra.

3amuTa paboThI.

BrinonHenue 1a60paTopHBIX pabOT 3aBEpIIAECTCS UX 3aIUTON, OPraHM3yeMOi BO BpeMs ayIUTOPHBIX

1.
2. DKcrpecc-onpoc U3y4EeHHOr0 MaTepuaia
3. Penrenune TeCTOBBIX 3aaay 110 HaHHOﬁ TEMC 3aHATHUA
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7.6. METOIMYECKUE YKA3AHUA K ITPAKTUYECKUM 3AHATUAM
IIpoBeneHNE NPAKTUYECKUX 3aHATUM CKIAABIBACTCS U3 CIIEIYIOLIUX DTAIlOB:
N3yuyenue TeopeTuyecKoro Marepuana o TeMe 3aHATUs

3aHSATUN U TPOBOAMMOM B (hopMe TEKYIIero KOHTpois. B mponecce BeinmoiaHeHus! padoT CleayeT BBINOJI-
HATH TpeOOBaHUS IPAaBUJ TEXHUKU O€30MaCHOCTH.



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/

4. CaMocCTOATENIbHOE PeIlIeHHE 3a4a4 110 JAHHOU TeMe

7.7. METOJIMYECKUE YKA3AHUSA K CAMOCTOSTEJILHON PABOTE CTYJEHTOB

Bomnpockl, BBIHOCHUMBIE Ha CaMOCTOSITEIIEHYIO TIPOPAOOTKY, JOJKHBI CBOCBPEMEHHO 3aKPEIUIATHCS B
9achl CaMOCTOSITENIbHON paboThl. [y obecrieueHus: M3ydyeHHs! AUCHUILTUHBI CTYACHTAMH B 4achl Camo-
CTOSITENIbHOU paboThI B OMOIMOTEUHOM (POH/IE UMEETCsl BCSl OCHOBHAS JTepatypa. JlomoiHuTensHas Jin-
Teparypa uMeeTcs B GOHIaX TOPOJACKON OMOIMOTEKH.

OOyuaronre KOMITBIOTEPHBIE IPOTpaMMBbl, UMEROIIUecs Ha Kadeape, a Takke ydeOHble (DUIBMBI U
ACMOHCTPAaIMOHHBIC CTCHABI MOI'YT HCIIOJb30BATHCA CTYACHTAMH KAaK B OCHOBHOC BpPEMs, OTBCACHHOC
IUIsL ayJIUTOPHOU pabOThI, TaK U ISl CAMOCTOSITEIILHOW Pa0OThI B LEJSIX 3aKPEIJICHUS TIPOUICHHOTO Ma-
TCpHraia. KpOMe TOro, CTYACHTHI MOT'YT I10JIb30BAaTbC OCHOBHBIMU UCTOYHHUKAMU PECYPCOB I/IHTepHeT 10
JMCLUTUINHE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI

s peanu3anuu pabodel mporpaMMbl JUCHUIUIMHBI UMEIOTCS CHIELUAIbHbIE MOMELCHUS Ul IPOBeJie-
HUS 3aHATHN JIEKHMOHHOTO M CEMMHApCKOr0 THUIIA, IPYIIIOBBIX M MHIWBHUAYAIbHBIX KOHCYJIbTAllUH, Te-
KYILEro KOHTPOJIS M MPOMEXYTOYHOM aTTeCTalluH, a TAK)KE MOMEIIEHUS JJIsl CAMOCTOATENIbHOM paboThl U
MOMEIICHUS JJIsl XpaHEHHs U IPOPHUIAKTHIECKOTO 00CTy)KMBaHUsl 000pynoBaHus. CrienuaibHbIe TTOMe-
IIEHUs] YKOMIIJIEKTOBaHbI CIIELUAIN3UPOBAHHON MEOEIbI0 M TEXHUYECKUMH CpeJICTBA 00yUeHHsl, CIIyKa-
LIUMHU JUISl IPEACTaBIEHUS HHPOpMAIKU OO0JIbILION ayIUTOPUH.

Jlns mpoBeZieHHs 3aHATUH JIEKIIMOHHOTO THUIIA MMEIOTCS JeMOHCTpPAallMOHHOE 00OpyIOBaHUE U
yueOHo-HaraaHbele mocobus. [lo aucuunnune «Pu3nKa» UMEIOTCS MPE3EHTALUHU 10 OTJEIbHBIM TEMaM
Kypca, o3BoJisitonye Hanoosnee 3¢ (heKTUBHO OCBOUTDH MPEACTABICHHBIN YUeOHbIN MaTepuall.

HpI/I IMPOBCACHNN 3aHATHH J'IeKI_II/IOHHOFO/ CCMHUHApPCKOI'0 TUIIa 3aHATHH HCIIOJIB3YIOTCH:
JAUUECH3UOHHOE npOZDAMMHOE obecneuenue:

IlepedyeHb TMLIEH3HOHHOTO NPOrpaMmMHOro odecneuenuss KbI'y 2022

Ne IIpaBoobaanarenn HaunmenoBanue nporpammsl, npa- | OcHoBaHue s
n/n BO HCIOJIb30BAHUS KOTOPOW HCNOJIb30BAHUSA
NpeaocTABJIsAETCS
1. | Microsoftirelandoperationslimited | [TakeT npaB asns ydamuxcst Ha o0ec- Jlorosop
neueHue gocryna k cepsucy Office Nel3/2A-223
365 ProPlusEduShrdSvr ALNG 01.09.19
SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlabopatopus Kacnepcko- [IpaBa Ha mporpamMmHoe obecrieue- Jlorosop
ro» HUE Ha nporpaMMmHoe oOecrniedeHue | Nel3/DA-223

KasperskyEndpointSecurity I E: 01.09.19
o6usHeca — CtanaaptHbiii Russian

3. | OO0 IIpaBa Ha ncnosap30BaHKE TIPO- Jorosop
«loxTop BeO» TpaMMHOTO o0ecIieueHus Nel3/9A-223
Dr.WebDesktopSecuritySuite AnTH- 01.09.19
Bupyc + LlenTp ynpaBnenus Ha 12
Mmec., 200 TIK

OBPA3OBATEJIBHBIE TEXHOJIOI'MH
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NHTEPAKTHUBHBIE ObPA30OBATEJIBHBIE TEXHOJIOTYH, UCITOJIb3YEMBIE B AYIUTOP-

Kommnbiorepnass mpesenranuss no teme: OCHOBBI TEOpUU

HBIX BAHATHAX
Bup 3a- Komnye-
Hcnonb3yemble HHTEPAKTUBHbBIE 00pa30BaTENIbHbIE TEX-
Cemectp HATUSA CTBO
(JI, JIP) HoJoTHH 4acoB

J KomnproTepHass M aHMMalMOHHAs INPE3CHTalUus 10 TEMeE: 4
@usnueckue OCHOBbI MexaHUKM. KuHemaTuka TOYKH H
TBEPAOrO TEJIA.

J KoMmmnbrorepHass ¥ aHMMAalMOHHAs NpPE3CHTaUUs II0 TEMeE: 4
JuHamyKa MaTepuanbHOW TOYKHM M IIOCTYNATEJIBHOIO IBU-
JKEHUs TBEPJOTO TeJIA.

J KomnproTepHass M aHMMalMOHHAs INPE3CHTalus 10 TEMeE: 4
Pabora u sHeprusl.

J KomnploTepHass M aHMMalMOHHAs IPE3EHTalus 10 TEMeE: 4
MexaHuka TBEpAOro Tena.

J KomnproTepHass M aHMMalMOHHAs IPE3EHTalus 10 TEMeE: 4

2 Tsarorenue ten. D1eMeHTbl TEOPUU MOJIS.

J KoMmmnbrorepHas ¥ aHMMalMOHHAs NpPE3EHTaUus IO TEMeE: 4
MexaHuKa JKUIKOCTEH.

JI KomMmmnbrorepHas u aHUMalMOHHAs IIPE3CHTALMs II0 TEME: 2
Mexannueckue KojaeOaHus U BOJIHBI.

JI KoMmmnbrorepHas ¥ aHMMalMOHHAs NpPE3EHTaUUs IO TEMeE: 2
CrpoeHue BeniecTBa M 3aKOHOMEPHOCTH BELIECTBA B ra3o-
00pa3HOM COCTOSIHUU

J KomnproTepHass M aHMMallMOHHAs TPE3EHTAlus 10 TEMeE: 4
MoueKyIIpHO-KMHETHYECKAst TEOPUS UACAIBHBIX Ia30B

J KoMmnploTepHass M aHMMallMOHHAs TPE3EHTAlUs 10 TEMeE: 4
OCHOBBI TEPMOJAMHAMUKHI

2 J KomnbroTepHass M aHMMAalMOHHAs TPE3EHTAlUsl 10 TEMeE: 4
PeanbHbIe Ta3bl

J KoMmmnbrorepHass ¥ aHMMalMOHHAs NpPE3EHTaUUs IO TEMe: 2
CBolicTBa )KMJIKOCTEN

J KoMmmnbrorepHass ¥ aHMMalMOHHAs NpPE3EHTalUs IO TEMe: 2
CBolicTBa TBEPBIX TEI

J KoMmnbrorepHass M aHMMalMOHHAs NPE3EHTauus IO TeMe: 4
DneKTpocTaTHKa

JI KomnberoTepHas W aHUMalMOHHAs TpE3eHTauus MO0 TeMe: 4
ITOCTOSIHHBIN DIIEKTPUYECKUN TOK

J 2
KomnploTepHass ¥ aHMMalMOHHAsl IPE3EHTAlUs MO0 TEME:

3 DJIEKTpHYECKHE TOKH B METAJIIAX, BAKYyMe M razax

J KomMmnbrorepHass M aHMMalnMOHHAs NPE3EHTaUs IO TEMeE: 4
MarsuTHoe 1nosue

JI KomnberoTepHas ¥ aHUMalMOHHAs TpE3eHTauus MO0 TeMe: 2
DNEKTPOMAarHMTHAsI NHIYKIIHS

J KomnbloTepHass ¥ aHMMalMOHHAs IPE3EHTAlUs MO0 TEME: 4
MarauTHbIE CBOMCTBA BEIIECTBA

J 2
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Makcaeima JJIs1 SJICKTPOMArHuTHOI'O I10JIA

J KoMmnbrorepHas M aHMMalMOHHAs INPE3EHTaUUs IO TEMe: 4
OJeKTpOMarHUTHbIE KOJICOAHUs M BOJIHBI

J KoMmnbrorepHas M aHMMalMOHHAs INPE3EHTaUuUs IO TEMeE: 2
DIEMEHTBI T€OMETPUYECKON ONTUKU

JI KomnsrorepHas npesenranus 1o reme: Goromerpus 2

J KomnploTepHass ¥ aHMMalMOHHAs NPE3CHTaluust 110 TeMe: 4
Wutepdepennms ceera

J KoMmnploTepHass ¥ aHMMalMOHHAs IIPE3EHTAlUs 10 TEME: 2
Judpakuus ceera

4 J KoMmnbrorepHas M aHMMalMOHHAs INPE3EHTaus IO TeEMe: 4

Hucnepcus ceera

JI KoMmmnbrorepHass M aHMMalMOHHAs INPE3EHTaUUs IO TEMeE: 2
ITossspuzanus ceera

1 KomnbloTepHass ¥ aHMMalMOHHAs IIPE3EHTAlUs 10 TEME: 2
KBanToBas npupoza nzmyuenus csera. Dotorpdext

J KomnerorepHast npezeHTanus 1o treMe: Teopus aroma BOJo- 2
poaa no bopy

J KomnbroTepHasi npe3eHTanus Mo Teme: JJIEMEHThl KBaHTO- 2
BOU MEXaHUKH

JI KomnbloTepHass ¥ aHMMalMOHHAs IPE3EHTALUs 10 TEME: 2
DneMeHTH! (U3UKHA aTOMOB U MOJIEKYIT

JI KoMmmnbrorepHass M aHMMalnMOHHAs NpPE3EHTaUUs IO TeEMeE: 2
DneMeHTh! PU3UKU aTOMHOTO sJIpa

JI KomnbroTepHas npeseHTanus Mo Teme: DJIeMEeHThl (U3UKU 2
AJIIEMEHTApHBIX YaCTHUIL

Hroro: 98

0.

b=

INEPEYEHbD CITEHUAJIM3MPOBAHHOI'O OBOPY IOBAHU A
Mammna ATByna
bannuctnueckuit MasTHUK
Mastauk O6epOeka
Hacoc Komosckoro
JHuctumisarop
VYHusepcanpHbIi MocT THIa MBY-49
Tanrenc-ranbBaHOMETP
Caxapumetp
[TonsipusaTopsl
[Honspuckon ITCK-500

I[NEPEUEHBb JIABOPATOPHOI'O OBOPYJIOBAHUMA
Cnextporpad
I"a3oBbIii J1a3ep
3BYKOBBIE T€HEPATOPHI
DJEeKTPOHHBIE OCIUIIIOTpadbI
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S. MuninuBoIbTMETPBI, BOJIBTMETPBI

6. MukpoamMiiepMeTpbl, MUJUIMAMIIEPMETPBI, AMIIEPMETPBI
7. l"anbBaHOMETPBI

8. TepmomeTrpbl

9. MarasuH conpoTHBIEHUN

10.  Mara3uH eMKocTen

11.  Muxkpockon

12.  JIudpakuuoHHas perieTKa

13.  Konopumerp

14.  YHuBepcaJbHBII UCTOYHUK MUTAHUS

15.  Boupsmurens

16.  Manometpsl

17.  T'urpomerpsl

18.  Jlpyroe BcioMoraTtenbHOE 000py10BaHUE

KOMIIBIOTEPHBIE KYPChI
Otkpsitas ¢pusuka 2.5. Yactsl
OtxkpsiTas ¢pusnka 2.5. YacTs2

YUYEBHBIE BUJEO®UJIBMBI (Bcero 146)
3aKOHBI COXpaHEHUs U TIPEBpAICHUS SHEPTUU
PeaktuBHOC ABHKCHIE
OCHOBBI TUIPO- U APOJUHAMUKHI
N3mepenne pa3inuHbIX CKOPOCTEN
Bs3K0oCTh ra3oB U XXUIKOCTEH
VY nap
3aKOHbI COXpPAHEHUSI MOMEHTa UMITYJIbCa
MexaHuka KaKk HayKa
MexaHuka nnepeMeHHON MacChl
Cunbl uHEpLUUU
OcHOBHBIC 331241 MEXaHUKH
JIeKUMOHHBIE IEMOHCTPALIMYU IO MEXAHUKE
Pab6ora u sHeprus
JIBr>KeHWE TBEPIOTO Tesla
Jlex1inoHHBIE IEMOHCTPAIIUY 0 MOJIEKYIIAPHOU (pr3mke
OCHOBBI MOJIEKYJISIPHO KHHETUYECKON TEOpUH
OHTponus
OCHOBHBIE Ta30BbIC 3aKOHBI
SIBiieHus nmepeHoca B rasax

" T.J.

JAUATIO3UTHUBLI
JlaBiieHrEe HACBIIEHHBIX TAapoB BOAbI. [[ITIOTHOCTH BOABI M Mapa Ha JIMHUW HACHIIICHUS.
TpoitHas TOYKa HEKOTOPBIX BElIECTB. Jlnarpamma COCTOSIHUS BOJbI B TPOMHOM TOUKE
[ToBepXHOCTHOE HATSKEHUE KUIKOCTH
Huxn Kapno
DKoJoru4ecKue npoOaeMsl siAEPHON SHEPTeTUKU
Y auBUTENbHBIA MUP QUBUKU

SIS
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JNADUJIBMbI
3aKOHbBI COXPAHEHHUS B MEXaHUKE
Pabora cuibl
BHemrnue v BHyTpeHHUE CHIIBI
JIBr>KeHue TBEPOro Tella MapajuieIbHO MIOCKOCTH
TemnoBoe nznyuenue
OcHOBHBIE NPOLIECCH U3MEHEHUS COCTOSHUS UJI€aTbHBIX Fa30B
[TepBblii 3aKOH TEPMOAMHAMUKHU
Bropoii 3ak0H TepMOJIMHAMUKHU
9. Tpexdasznas cucrema
10. MarauTHoe JIeicTBHE TOKA
11. I'azopa3psiaHbie TPUOOPHI
12. DnexTpon3MepuTeIbHbIE TPUOOPHI
13. BonHoBas ontuka
14. [lormomieHue u paccessHue CBeTa
15. ITonynpOBOJHUKOBBIE OB
16. D1eKTponpOBOAHOCTh METAUIOB U MOIYIPOBOAHUKOB

PN R

[TJIAKATBI
Nmeetcs 230 mrakaToB MO BCEM M3y4aeMbIM pa3zesiaM (HU3HKH.

OIIBbITHI
WMmeroTcst B HAIMYUU OIBITHBIE IEMOHCTPALIUU B KOJIMYECTBE:
10 MeXaHHuKe — 84;
10 MOJIEKYJISIPHOM (prsmke — 26;
I10 DJIEKTPOMAar"HeTusmy — 86;
o ontuke — 30
10 aTOMHOM (u3uke — 2

8.2 Oco0eHHoCTH peaJM3auMy JUCHUILUIMHBI VI HHBAJIWAOB U JIUI ¢ OTPAHUYEHHBIMH BO3-
MOKHOCTSIMH 310POBbSI

Jl1s CTy[IEeHTOB ¢ OTpaHMYEHHBIMM BO3MOXHOCTSIMU 3[0POBBSI CO3/IaHbl CIIEHUAIbHBIE YCIOBUS
Ui TIOJTy4eHHsI oOpazoBaHMs. B 1ensx JOCTYNMHOCTH MOJIydeHHsI BBICIIErOo 0Opa3oBaHMs 1O 00pa3oBa-
TEJIbHBIM MPOrpaMMaM MHBAIMJIAMU U JIMLAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI YHUBEPCH-
TETOM 00ecreunBaeTCs:

1. AnpTepHaTUBHAS BepcHs OpHUIIHAIBHOTO caiiTa B ceTu «IHTepHET» M5 CITa00BUISAINX;

2. 1711 MHBAJIUIOB C HAPYIIEHUSMU 3peHHs (CI1a00BUASIINE, CIICBIC)

- IPUCYTCTBHUE aCCUCTEHTA, OKA3bIBAIOIIETO 00yUaromeMycsi HEOOXOIMMYIO TTOMOIIlb, TyOIupoBa-
HUE BCIyX CIPaBOYHOW WH(GOPMAIIMU O PACIHCAHUN YYSOHBIX 3aHSATHI; HATMYUE CPEJICTB JUIS YCUIICHUS
OCTaTOYHOTO 3peHHs, OpaillieBCKONH KOMMBIOTEPHON TEXHHUKH, BUJICOYBEIMUUTEIEH, IPOrpaMM HEBH3Y-
QJIIBHOTO JIOCTyNa K WH(OpPMAIIUU, MPOTPAMM-CHUHTE3aTOPOB PEUYH U JIPYTUX TEXHUYECKUX CPEJCTB MpHe-
Ma-riepefaun yueOHoi nHpOopMaluu B JOCTYIHBIX (JOpMax /sl CTYA€HTOB C HAPYLIEHUSIMU 3PEHMUS,;

- 3aJ1aHUS JJI BBIIOJTHEHUS HA YK3aMEHE 3aYUThIBAIOTCA aCCUCTEHTOM;

- IMCbMEHHBIE 3a/IaHUs BBITOIHIIOTCS Ha OyMare, HaJUKTOBBIBAIOTCS] ACCUCTEHTY 00yYarouMCes;

3.1 MHBAJIMIOB U JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI 110 CIyXY (ciabocbliia-
ue, TIayxue):
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- Ha 3a4eTe/’K3aMeHe MPHUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIIMN CTYACHTY HEOOXOAMMYIO TEXHU-
YECKYI0 [TOMOILb ¢ Y4€TOM MHIMBHyaJbHBIX OCOOCHHOCTEN (OH ITOMOIaeT 3aHATh pabouee MecTo, nepe-
JBUTATHCSI, IPOYUTATh U OQOPMUTH 3a/1aHUE, B TOM YHUCIIC 3AIHICHIBAs 1101 AUKTOBKY);

- 3a4eT/3K3aMEeH MPOBOJUTCS B IMCbMEHHON (opMme;

4. JIns MHBaJIMIOB U JIMII C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3/J0POBbS, UMEIOIIMX HaPYIICHUS
OIIOPHO-JBUTaTEILHOIO aIlapara, Co3/1aHbl MaTepUAIbHO-TEXHUUECKUE YCIOBUS 00eCIeYnBatolIe BO3-
MO>KHOCTh O€CHPEISATCTBEHHOTO JTOCTYIa 00yJYaroMUXCs B y4eOHbIE TTOMEIIEHUS, 00BbEKTYy MUTaHMsA, Tya-
JIETHBIC U JpyTUe MOMEIIEHUS YHUBEPCUTETA, a TAK)Ke IPeObIBaHMsI B YKa3aHHBIX IOMEILEHUAX (Haaudue
pacIIMpeHHbIX JBEPHBIX MPOEMOB, TOPYYHEN U IPYTUX MPUCTIOCOOIICHUI).

- IUCbMEHHBIE 3aJJaHUs BBIIOJHAIOTCS HA KOMIIBIOTEPE CO CIELMAIN3UPOBAHHBIM IIPOrPaMMHBIM
o0ecrieYeHneM MM HaJUKTOBBIBAIOTCS ACCHCTEHTY;

- 10 XKEJIaHUIO CTYJCHTa YK3aMeH ITPOBOUTCS B YCTHOM hopme.

OOyyaromuecs U3 4ucia JHUIL ¢ OFPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbsl 00ECIIEUEHBI AJIEK-
TPOHHBIMHU 00pa30BaTeIbHBIMU pecypcamMu B (hopMax, alalTUPOBAHHBIX K OIPAaHUUYEHUSIM UX 310POBbSL.
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Ipuioxenue 1
JIMCT UBMEHEHMI (JIOIIOJIHEHWI)

B pabouyto mporpamMmy o gucuuruinie «Ous3uka» no HanpaBICHUIO
noarotoBku 04.03.01 — Xumus; [Ipoduns BreicokomonekymnspHbie coeauHeHuss Ha 2022/2023
y4eOHBIH roj

IlepeyeHb BHOCUMBIX

Neni/n DaemenT (mynkr) PIIJI u3Menenuii (TonoHenuii)

IIpumeyanue

OOcyxeHa 1 peKOMEHI0BaHa Ha 3aceaHuu Kapeapbl PU3NKK HAHOCHCTEM MPOTO-
Ko Ne or" " 2022r.

3aBenyromuii kaheapon / /
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Ipuioxenue 2

Pacnpeue.ﬂe}me 0ajL10B TEKYLIEro U pyﬁexmoro KOHTPOJIAA

Cymma 6annos

Nen/n Bud xonmponn Obwan cymma | 1-1 mouxa 2-3 mouka | 3-1 mouka
1- | IHocewenue 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.
HenonHblil NpaBUIbHBINA OTBET ot 3 1015 6. orl 1050.| or11056.| or1 mo56.
OtBeT, copeprKalii HETOYHOCTH, OIINOKH 06. 06. 00. 00.

Buinonnenue camocmosmenvHvix 3a-

danuni (peuienue 3adau, Hanucawue
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.
KOJUJIOKBUYM ot 0 o 186. or0m066.| or0m066.| or0 1m0 606.

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

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

He MeHee 36 0.

He menee 12 6.

He Menee 12 6

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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Ipuioxenue 3

IlIxana oyenuganus nAAHUPYEMBIX PE3YTbMAMOE 00yUeHUS

Texyuuii u pyoexkHbIN KOHTPOJIb

CemecTp IIxana oneHnBAHUSA
0-35 6amoB 36-50 6an10B 51-60 6ans0B 61-70 6ann10B

Bropoii | Hactuunoe  mnocewmenue | [lonnoe wunu  yactuuHoe | Ilonnoe wim yactuu- | [lonHoe mnocere-
ayIUTOPHBIX 3aHATHH. | MOCEIEHUE  ayIUTOPHBIX | HOE IOCELICHUE ayllU- | HUE ayJIUTOPHBIX

HeynosnerBopurensHoe 3aHATHN. YacCTUYHOE BBI- | TOPHBIX 3AHATHM. 3aHATUMN.
BBIMIOJTHEHHWE JOMAIIHETO | MOJHEHWe JomainHero 3a- | [lonmHoe BwimonHeHue | [lonHoe  BbIMOI-
3aganus. [lnoxas moaro- | ganud. YacThyHOE BBINOJ- | JOMAIIHETO 3aJlaHUS. | HEHUE JOMallHe-
TOBKa K OalTbHO- | HEHWE 3alaHui JUIsl camo- | BeimonHeHne 3amaHuil | To 3ajmaHusl. BeI-
PEUTHHTOBBIM MEpOIpPHS- | CTOSTEIBHOW pPabOThI, Te- | Ui CaMOCTOSTEIbHOH | MOJHEeHUe 3ana-
tusiM. CTyJIeHT He JIOMycC- | CTOBBIX 3aJaHWii, OTBETHI | paboTHI, TECTOBBIX | HUH JUIsL  CaMo-
KaeTcsl K MPOMEKYTOYHOM | HAa KOJUIOKBUYME Ha OLEH- | 3aJaHUi, OTBEThl HAa | CTOSTEIbHOH pa-
aTTecTaluu KY «YIOBIETBOPUTEIBHO». | KOJUIOKBUYME Ha | OOTBI, TECTOBBIX
OLIEHKY «XOpOIIO». 3aJlaHUil, OTBETHI
Ha KOJUIOKBUYME
Ha OLEHKY «OT-

JJUYHO».

IIpome:kyTOUHAs aTTeCTALMS
Cemectp [xana oueHuBaHUA
HeynosneTBopurenbHo Y 10BIIETBOPUTEIIHLHO Xopomio OTnuanHo
(36-60 GaoB) (61-80 6amoB) (81-90 6amoB) (91-100 6amroB)
Bropoit Crynent umeer 36-60 | Ctyaenr wumeer 36-50 | Ctynent umeet 51-60 | Ctynent umeer 61-70

0aJIOB MO0 WUTOTaM Te-
KYIIEro U PyOekKHOro
KOHTpOJISI, Ha DJK3a-
MEHE HE Jaji IOJIHOTO
OTBETa HHM HA OIUH
BOIPOC.

Crynent umeetr 36-45
0aJlIOB MO WUTOTaM Te-
KyIIeTo U PyOEeKHOTO
KOHTpPOJII, Ha 93K3a-
MEHE JIall TIOJIHBIH OT-
BET TOJBKO Ha OIUH
BOIIPOC

0aJUIOB MO0 UTOTraM TEKY-
ero U pyOeKHOTO KOH-
TPOJIs, Ha SK3aMEHe Jaj
MOJHBIA OTBET Ha OJMH
BOIIPOC W YaCTHYHO OT-
BETHJI HA BTOPOI.

Crynenr wumeer 46-60
0aJUIOB MO0 UTOTraM TEKY-
ero U pyoeKHOTO KOH-
TpOJIs, HA JK3aMEHe Jaaj
MOJHBIA OTBET HA OIHH
BOIIPOC MJIM YaCTUYHO
OTBETHJ Ha 00a Borpoca.
CTyaeHT uMeeT 10 HTO-
raM TEKyLIero U pyoex-
HOro KoHTpons 61-70
0ayIoB Ha JK3aMEHE HE
JlaJl TOJIHOTO OTBETa HU
Ha OJTUH BOITPOC.

0a/uIOB IO HWTOTram
TEKYIIEro M pyOex-
HOTO KOHTpPOJS, Ha
9K3aMEeHE JIaJl OIHBIN
OTBET Ha OJFH BOTIPOC
M YaCTUYHO OTBETHUII
Ha BTOPOM.

Crynent umeer 61 —
65 OaJIOB II0 UTOraM
TEKyIIero M pyOex-
HOTO KOHTpPOJS, Ha
SK3aMeHEe JIaJT ITOJTHBIA
OTBET Ha OJMH BOTIPOC
A YaCTUYHO OTBETHII
Ha BTOpoH. CTyneHT
nMmeer 66-70 OGamnoB
[0 MTOraM TEKYIIEro
U pyOeKHOTO KOH-
TPOJs, Ha DJK3aMeHe
Iall TIOJHBIA OTBET
TOJBLKO HAa OJIWH BO-
Tpoc.

0aJIJIoB MO HMTOTaM Te-
KyIlIero u pyOexHOro
KOHTPOJISA, Ha dK3aMeHe
Jajl TOJHBIM OTBET Ha
o0a Bormpoca.
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