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TlosgcuurensHad 3ammcka

YMK o6meobpazoBarenbHoil yueOHOH nuctuminabl Ou3nka npeaHa3sHadeH I U3ydeHUs
(Gu3HKN B MPOPECCHOHANTBHBIX 00pa30BaTEIBHBIX OPraHU3aAIUAX, PEATH3YIOMUX 00pa30BaTEILHYIO
IIpOrpaMMy CpeIHEro oodiero oOpa3zoBaHus B Ipejeiax OCBOCHMsSI OCHOBHOM MpodeccruoHanbHON
obpazoBarensHOi Tporpammbl CITIO Ha 6a3e OCHOBHOrO 00IIEro OOpa30BaHHUsS MPHU TOJATOTOBKE
obyuatormuxcs 1o npodeccusm: 43.01.09 Tlosap, konguTep.

YMK paspaboran Ha ocHoBe TpeboBanuit PI'OC cpeanero oOmero oOpa3oBaHws,
MPEIBSIBISEMBIX K CTPYKTYpE, COJICPKAHUI0O W Pe3ysIbTaTaM OCBOCHHS YYCOHOW IMCIMILTUHBI
®wusnKa ¥ B COOTBETCTBUH ¢ PeKOMEHIAIMSIMH 110 pealn3alnuy CpeaHero oomero oopa3oBaHus B
npejenax OCBOSHHUS 00pa3oBaTeIbHON MPOTrPaMMBI CPEeTHETO MPO(ECCHOHANTBHOTO 00pa30BaHus Ha
0a3e OCHOBHOT'O CpeIHEro (mporpamMm MOJArOTOBKM KBAJIM(UIMPOBAHHBIX pabOUYMX U CIYXKaIlIMX):
[MTucemo Munnpocsemenus:t Poccun ot 01.03.2023 1. Ne 05.592 «O HanpaBieHHH pEKOMEHIAIIAM»
(BMecTe ¢ PekoMeHmanusiMu 1o peann3aliy CpeTHEro o0IIero oopa3oBaHus B Ipejiesiax OCBOCHUS
00pa3oBaTebHON MPOrpaMMBbl CPETHETO TPOPECCHOHATILHOTO 00pa30BaHus).

MecTto MUCHMIUIMHBI B CTPYKTYpe OCHOBHOW MPOQEeCcCCHOHATbHON 00pa30BaTelbHON
porpaMMbl:  oOmieoOpa3oBaTeNbHBIA LUK, U3  00s3aTeNbHOM  mpeaMeTHOM — oOnactu
«EcrectBennbie Haykn» DI'OC cpennero oOuiero oOpa3oBaHus A Bcex MpodeccHil cpeaHero
npodeccuoHanbHOro 00pa30BaHMs €CTECTBEHHOHAYYHOTO PO,

COJEP)KAHHE

TlosicuuTenpHast 3amucKa

HopmaTuBHasi M y4eOHO-MeTOAMYECKAsI JOKYMEHTAIlU S
1. Ilpumepnas nporpamma Y /|

2. Pabouyas nporpamma yueOHOM THUCIIUTTAHBI

3. Ilepeuenn oOopyaoBaHus KaOUHETA

Y4yeOHO-MHPOPMAIIMOHHBIE MaTepHUAJIbI(IlepeYeHb):
1. VY4eOHuku

2. YdeOHbIe TOocoOus

3. JlomonHUTENbHBIE UCTOYHUKU

4. WuTepHeT — pecypchl

Y4eOHo-MeToaMYecKHe MaTepuaibl 10 Y/l (mepeveHs)

1. JlupakTudeckue cpecTBa OpraHU3aluy yUeOHbIX 3aHATUI (TIEpeYeHb);

2. Metoanueckue peKOMEH Ialliu 10 OpraHu3aluy J1ab0paTOPHBIX 3aHITUN 1O
y4eOHOU TUCIHUIINHE

KommuiekT maTepuaJioB (pOHI2 OLCHOYHBIX CPEICTB
1. KOMIUIEKT KOHTPOJIbHO-OLICHOYHBIX CPEACTB M0 TUCIUIUINHE

MeTtoau4ecKkuil KOMILIEKT JAJIsl OPTaHU3allMi BHEAYUTOPHOI CaMOCTOAITEIbHOI PadoThI
1.MeTtonndeckne peKOMEHAALNN IO BBIITOJIHEHUIO BHEAYIUTOPHOM CAaMOCTOSITEILHOM
paloThI CTYICHTOB.




Pabouas nmporpamma yueOHOH AUCHIUILUIMHBI pa3padoTaHa Ha OCHOBE MPUMEPHOUN POrpaMMbl
y4eO0HOU qUCHHUILTUHBI «DH3UKa», COCTABICHHON aBTOPCKUM KOJUICKTHBOM IO/ PYKOBOJICTBOM
Yuctakosoii JIroqMuiasl BacuiibeBHBI.

Opranuzanus-pa3padoruuk: ['ocynapcrBeHHOE TpodecCroHaTbHOE 00pa30BaTEILHOC YUPEKICHUE
«IlInnkuHCKUI MHOTONPO(UIBHBIN JTULIEH»

673370, 3abaiikansckuit kpaid, . [lunka, yn. Jleanna 1. 69, ten. 8(244)2-11-99

Astop: Komaposa Jlapuca AnekcanpoBHa, IpenogaBaTeb.

ABTOPCKHUM KOJIJIEKTHUB

PykoBouTes aBTOPCKOTO KOJUIEKTHBA!
Yuctaxkosa JIroomuia BacuinbeBHa

CopyKOBOJIUTEIb:
®omenko Mapuna HukonaeBHa

ABTOpCKHI KOJIJIEKTHB:

lNaibkyrene Enena MonacoBHa

CaxoBa Bepa BnagumupoBHa

[pirankoBa [lonuua Baagumuposna Ammna ['anvaa EBrenbeBHa

Perien3eHTnI:
Jronmua A.B. - kaHAMAAT MEeNarorMueckux Hayk, IOIEHT, 3aBeayromuid kadeapoit Gusuku u
TexHndeckux aucuuiuind @I'bOY BO «CMoneHcKkuil Tocy1apCTBEHHBIA YHUBEPCUTETY;

Hopman A.B. — mupektop I'BIIOY BO «BopoHexckuil aBHalMOHHBIA TeXHUKYM uMeHH B.II.
Uxkanosa»

DKCHEPTHBIC 3aKITIOUYEHUS 110 pe3yJIbTaTaM dKCIIEPTU3BI TPUMEPHOM paboueii IporpaMMbI
OYMO CIIO no YITIC 11.00.00 «2nekTpoHuka. PamnoTexHuka U CUCTEMBI CBSI3U»
oT «18» Hos6pst 2022 1.

DOYMO CIIO mo VITIC 18.00.00 « XuMHuUYeCKHE TEXHOIOTUN»
oT «24» Hos6pst 2022 1.



Jucm axmyanuzayuu npozpammol

Hara OTBETCTBEHHBIN 3a
Copnepxkanre OOHOBICHUS
OOHOBJICHHS OOHOBIICHHE
2023 r. CocraBnenue nporpaMmbl Ha ocHoBe | Komaposa JILA.
IIPUMEPHOM TPOrpaMMbl y4eOHOM npernoaaBarelb (GPU3UKU

JMCIATIINHEI «Du3nKay,
COCTABJICHHOW aBTOPCKHUM
KOJUIEKTUBOM I10]1 PyKOBOJICTBOM
YucTakoBoii JIroaMUIIBI
BacnnbeBHEI.

COAEP/KAHHUE

1. 1. OBLIAA XAPAKTEPHCTHKA IIPUMEPHOH PAFOYEH ITPOIPAMMBI
OBIIIEOBPA3OBATE/IBHOHU /ITHCHHIT/THHBI

2. CTPYKTYPA H COJAEPKAHHE YYEFHOH JJUCIHIT/IHHbI

3. YCIIOBHA PEATH3AL[HH ITPOT'PAMMbI YYEEHOH JIUCITUILTHHBI

4. KOHTPOJIb H OLIEHKA PE3YJIbTATOB OCBOEHHS YYEEHOH
JIACITHITTHHBI




1. OBLLIASI XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBI OBIIIEOBPA3OBATEJIbHOMU
JUCHUITVIMHBI ®U3UKA

1.1 MecTo qucCHMILVIMHBI B CTPYKTYpe o0pa3oBartenbHoi nporpammbl CITIO
O6meoOpazoBarenbHas  AUCHUIUIMHA — «DuU3MKa»  SBISETCS  00sA3aTENIbHOW  YacThlO
0011e00pa3oBaTeIpbHOrO IUKIa 00pa3oBarenbHOM mporpammbl B cootBeTcTBUU ¢ @I'OC CIIO mo
npodeccusiM eCTeCTBEHHOHAYYHOTO MPO(HIISL.
B cootBerctBun ¢ ®I'OC COO ¢usuka sBasercs: 00s13aTeNbHON JUCLMIIIMHONW HA YPOBHE
cpeaHero odImero oopa3oBaHMsL.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA JUCHUIIJIMHBI:

1.2.1. Heau AuCHUNJIMHBI:
Coneprkanue nmporpaMmbl 00111e00pa3oBaTeIbHON AUCHUIUTHHBI DU3KKa HAMIPaBICHO HA

JIOCTUKEHHE CIEAYIOMIUX Lese:
® (opmupoBaHue y OOYYaIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30oBaHUsl, 3HAUMMOCTHU

(bu3nyecKux 3HaAHUM I COBPEMEHHOI'O KBAIM(DULIMPOBAHHOIO CIIEUAINCTA IPU OCYLIECTBICHUN
ero npogeCCUuOHAIBHON JCSITEIHPHOCTH;

® (opmMupoBaHUE ECTECTBEHHO-HAYYHON TPaMOTHOCTH;

® OBJAJCHHE CHEIMU(PUUECKON CUCTEeMON (U3UYECKUX TIOHITHH, TEPMHHOJOTHEH U
CHMBOJIHKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJaJICHHE OCHOBHBIMH METOJAaMH HAYYHOTO ITO3HAHWS MPUPOIBI, UCIOIb3yEMBIMU B
¢usuke (HaOMIOACHNE, ONUCAHNE, U3MEPEHHE, BBIIBIKCHHUE TUIIOTE3, TPOBEICHHE SKCIIEPHUMEHTA),

® OBJaJICHHE yYMEHUSMH 00palaThIBaTh JAHHBIC IKCIIEPUMEHTA, OOBSICHSTH IOyUYCHHBIC
pe3yabTaThl, yCTaHABIMBATh 3aBUCHMOCTH MEXIy (U3MYECKMMH BEIMYHMHAMHU B HaOII0JaeMOM
SIBJICHHH, JICTIaTh BBIBOJIBI;

® (QopmupoBaHHE YMEHHS pemarh (pu3ndeckue 3a1au pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BHUTHUE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
B IIpOIECCe MPHOOPETCHUs] 3HAHUH C WCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH(POPMALUH |
COBPEMCHHBIX HWH(POPMALMOHHBIX TEXHOJOTHH, yMEHHH (OPMYIHpPOBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TO3UIIMIO MO0 OTHOIICHUIO K (pru3ndeckoil MHQPOpMAaIUK, MOTydyaeMON M3 pPa3HBIX
HUCTOYHUKOB;

® BOCIHTAHHE UYBCTBA TOPJIOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOCHHMS 0011e00pPa30BATEJbHONH JIMCUHUILIUHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO

Oco0oe 3HaueHue AucHUIUINHA uMeeT npu popmupoBanuu U passutuu OK u I1K.



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI N i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[ncummnnapnblel

OK 01. Berbupatp
CIIOCOOBI pereHus 3a1a4
npodeccuoHaTBHOM
JEATSIILHOCTH
MPUMEHHUTEIIHLHO K
pa3IMYHBIM KOHTEKCTaM

B yvactu TpynoBoro BocrnurtaHus:
- TOTOBHOCTb K TPY/ly, OCO3HAaHUE
[IEHHOCTH MacTEPCTBa,
TPYAOI00HUE;

- TOTOBHOCTH K aKTUBHOM
JIESITEIBHOCTU TEXHOJIOTHYECKOM
U COIMAIILHOW HANpPaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh,
MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TAKYIO JIEATEIbHOCTb;
- UHTEpEC K pa3In4HbIM chepam
npo¢eCCUOHAIBHON
JEeSITEILHOCTH,

OBnazneHue yHUBEpCaIbHBIMU
y4eOHBIMU MMO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHUE
JNIEUCTBUS:

- CAMOCTOSTENIHLHO
(dhopMynupoBaTh U
aKTyaJlu3UpoBaTh MpooIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYIIECTBCHHBIN
MIPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(pUKaIuy u
000011ICHHS;

- OTIPEACIIATh MENIN JIeATETLHOCTH,
3a/1aBaTh apaMeTPhl U KPUTESPUH
HX JTOCTH)KEHMS,

- BBISIBJISATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B
IEeITEIBHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OIICHUBATh PUCKHU
MOCJIENCTBUI IeITEILHOCTH;

- pa3BUBaTh KPEaTHBHOE
MBIIICHHUE TTPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE
JICVCTBHUSL:

- BJIaJICTh HABBIKAMH y4E€OHO-
MCCIIEI0OBATENILCKON U IIPOEKTHOM
JIeSITEIbHOCTH, HaBBIKAMH
paszpelieHus: mpoodem;

- BBISIBJIATH IPUUYUHHO-

- chopmMupoOBaTH IPEICTABICHUS O
poiu 1 Mecte GU3UKU U aCTPOHOMHH
B COBPEMEHHOM HAay4YHOH KapTHUHE
MHpa, 0 CUCTEMOOOpPa3yIoLel posn
(GU3MKHN B pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTMH, O BKJIAJIE POCCUUCKUX U
3apyOeXHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH; IOHUMaHUe
bu3nyecKoi CyIHOCTH
HaOJI0JaeMbIX SIBJIEHUI MUKPOMUPA,
MakpoMHpa U MeraMupa; IoHUMaHHe
pOJM aCTPOHOMHUHU B TPAKTHUECKOMN
JeSITeIbHOCTH YeJIOBEKa U
JaJbHENIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, POJIU (DU3UKH B
dbopMUpOBaHUU KPYro3opa 1
(GYHKIIMOHAIBLHOW IPaMOTHOCTH
YyeJioBeKa IS peleHus
IIPAKTUYECKUX 3a7ad;




CJIEJICTBEHHBIE CBSI3U U
aKTyaJIu3upoBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaxOJIUThb apPTyMEHTHI JJIs
JI0KA3aTeNbCTBA CBOMX
YTBEPKJICHUH, 33/1aBaTh
napameTpbl U KpUTEPUU PEIICHUS,
- AaHAJIU3UPOBATH MOJYUYCHHbBIC B
XOJIe PEIICHUS 3a1auu
pe3yabTaThl, KPUTHUECKH
OIICHUBATDH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
TO3HABATEIBHYIO U
MPaKTUYECKYI0 00acTh
KU3HEACSITCIIBHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 001acTeH;

- BBIJIBUTATh HOBHIE UJICH,
npejyiaraTh OpUrHHAIbHBIE
MOJXOBI U PEIICHUS;

- CIIOCOOHOCTh WX MCIIOIH30BAHUS
B MIO3HABATEIBLHOW U COIMAIBHOM
TIPAKTHUKE

OK 02. Hcnonp3oBaTh
COBpEMEHHBIE CpPE/ICTBA
MOKCKA, aHATIU3a U
HHTEpPIpETALNH
nHpopManuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a71a4
npodeccuoHanbHOM
JeSITeNbHOCTU

B o0nactu eHHOCTH HAy4YHOTO
MO3HAHUS:

- cOpMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOLECTBEHHON
IPAaKTUKH, OCHOBAHHOT'O Ha
JMajore KyJiabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEI'0 MECTa B MOJUKYJIBTYPHOM
MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOI
U YUTATEIbCKOM KYJIbTYpPbI KaK
CpeZCTBa B3aUMOJICHCTBHS MEXK Y
JIOIBMU U ITO3HAHUSI MUPA;

- OCO3HaHUE LIEHHOCTH HAay4YHOU
JeATeIbHOCTH, TOTOBHOCTh
OCYILECTBJISATh IPOEKTHYIO U
UCCIIeI0BATENbCKYIO
JeITeIbHOCTh UHANBHLYaTIbHO U
B IpyIIIE;

OBnajieHe YHUBEPCATIbHBIMU
y4eOHBIMH [TO3HABATEIbHBIMU
JEUCTBUSAMU:

B) paboTa ¢ uHpopmanueit:

- BJIaJICTh HABBIKAMHU IOJIyYEHUS

- YMETh YYUTHIBATH TPAHUIIBI
MPUMCHCHHS N3YYCHHBIX
(bU3HYECKUX MOJIENCH:
MaTepHaabHas TOYKa, HHePIIUATbHAS
CHCTEeMa OTCYETA, UcaIbHEIN a3,
MOJICJIM CTPOCHHUS T'a30B, KUIKOCTEH
Y TBEPJBIX TEJI, TOYCUHBIN
SIIEKTPUYCCKUI 3apsil, saepHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJICITh
ATOMHOTO SIJpa IIPH PEIICHUN
(bu3HYeCKUX 3a1a4




nH(OPMAIINK U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIILHO
OCYILECTBIIATH TIOUCK, aHAJIN3,
CHCTEMaTH3alHIO U
HMHTEPIPETAINIO HHPOPMAIIHH
Pa3ITUYHBIX BUIIOB B (opm
NPeICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX
(dopMarax ¢ y4eToM Ha3HAYCHUS
uHGOPMAITUHU U IIETICBOM
ayJJUTOpUH, BEIOHpast
ONITUMAIIBHYIO PopMy
MIPECTAaBICHHUS U BU3YaJTU3aIHH;
- OIICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTH WH(OPMAIINH, e¢
COOTBETCTBHE TIPABOBBIM H
MOPAIEHO-3THYECKHM HOpMaM;

- HCTIIOJIb30BaTh CPEJICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOT M
B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpTaHU3aIMOHHBIX 32149 C
cobmroienneM TpedoBaHUH
SPTrOHOMHUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepexeHns, TPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(POPMaIMOHHOMN 0€30MacHOCTH;
- BIIQJICTh HABBIKAMHU
pacro3HaBaHUs U 3aIIATHI
uHdopmaruu, nHGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OK 03. IltanupoBaTth 1
pealin30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
MpeaNPUHIUMATEIBCKY IO
JesITENLHOCTD B
npodeccuoHanbHOM
cdepe, UCIOIB30BATH
3HAHUS 110 PUHAHCOBOM
IrPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B o0nactu 1yxoBHO-
HpPaBCTBEHHOI'O BOCITUTAHUSA:

-- cpOPMHUPOBAHHOCTh
HpPaBCTBEHHOI'O CO3HAHMUS,
TUYECKOI'0 OBEJICHMUS;

- CIOCOOHOCTH OLIEHUBATh
CUTYAalMIO U IPUHUMATh
OCO3HAHHbIE pelIeHMs,
OPUEHTUPYSCh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U
LIECHHOCTH;

- OCO3HaHUE JIMYHOIrO BKJIa/1a B
IIOCTPOEHUE YCTOUUHUBOIO
Oymymero;

- OTBETCTBEHHOE OTHOUIEHUE K
CBOMM POAUTENSAM U (MIIH)
JPYTUM 4YJI€HaM CEMbH, CO3JJaHUIO
CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATHS LICHHOCTEH CEMEUHOU

- BJIQJIETh OCHOBHBIMH METOaMHU
HAYYHOT'O TIO3HAHWUS,
UCTIOJIb3YEMBbIMU B (PU3HKE:
MIPOBOJIUTH MPSIMbIE U KOCBEHHBIC
U3MEpeHUs: GU3NUECKUX BEITHYUNH,
BBIOMPAs ONITUMAJIBHBIN CITOCO0
U3MEPEHUS M UCTIOJIb3Ys U3BECTHBIE
METO/IbI OLEHKH ITOTPEITHOCTEH
U3MEPEHUH, IPOBOJIUTH
UCCIICIOBAaHHE 3aBUCUMOCTEH
(buU3NYECKUX BETUYHH C
MCIIOJIb30BAHUEM TIPSIMBIX
U3MEepeHUl, OObICHATD MOTyYCHHBIE
pe3yNbTaThl, UCMIONB3YS (PU3NYECKUE
TEOpHUH, 3aKOHBI U TIOHATHS, U JIeNaTh
BBIBOJIBI; COOIIOIATh MpaBUiia
0e30MacHOTo TpyAa MPH MPOBEACHUN




KU3HU B COOTBETCTBUH C
TpaauuusaMu HapooB Poccun;
OBnazneHue yHUBEpPCAIbHBIMU
PETYISTHBHBIMU JCHCTBHSIMH:
a) caMOOpraHu3aus:

- CAMOCTOATEIBHO OCYIIECTBIISTD
MI03HABATEJBHYIO IS TEILHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTH U
(dhopMyHpoBaTh COOCTBCHHBIE
3a/1a4M B 00pa3oBaTeIbHON
JESITETbHOCTH W KU3HEHHBIX
CUTYaIIUsX;

- CAaMOCTOSATEIBHO COCTABIISTh
IIJIaH pelIeHUs! TPOOIIEMBI C
YUETOM UMEOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHNH;

- IaBaTh OIICHKY HOBBIM
CUTYaIIUsIM;

croco6cTBOBaTh (HPOPMUPOBAHUIO
U MIPOSIBJIEHUIO IIUPOKOU
SPYIUINH B Pa3HBIX 001aCTIX
3HAHHHA, TTOCTOSHHO TIOBBIIIATH
CBOM 00pa3oBaTeNIbHBIN U
KyJIbTYPHBIA YPOBCHB;

0) CaMOKOHTPOJIb:
HCIOJIb30BaTh MTPUEMBbI
pedaexkcun s OTICHKA
CUTYaIlH, BEIOOpA BEPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh
pELICHUS 110 UX CHHKEHUIO;

B) AIMOLIMOHAJIbHBIA UHTEIJICKT,
MpeoIararonum
c(hOpMHUPOBAHHOCTH:
BHYTpEHHEH MOTHBALIUHY,
BKJIIOYAIOIICH cTpeMIIeHue K
JOCTUKEHHIO IIeJIU U YCIIeXY,
ONTUMM3M, UHUIIUATUBHOCTb,
yMEHHE JIeHCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEII;

- SMIIATUH, BKITIOYAOIIEH
CHOCOOHOCTH TOHUMATh
SMOLMOHAIBHOE COCTOSIHHE
JIPYTHUX, YYUTHIBATH €0 MpU
OCYIIECTBIIEHUU KOMMYHHUKAIIUH,
CIOCOOHOCTh K COUYBCTBHIO U
COIEPEXKHMBAHUIO;

- COIIMATbHBIX HABHIKOB,
BKJTIOYAOIUX CIOCOOHOCTh
BBICTPaNBATh OTHOIICHHUS C

UCCIIEIOBaHMI B paMKax y4eOHOT0o
IKCTIEPUMEHTA U Y4eOHO-
UCCIIEIOBATEIbCKON AEATEIBHOCTH C
UCTIOJIB30BAHUEM U(POBBIX
U3MEPUTEIIBHBIX YCTPOMCTB U
1abopaTopHOro 000pyI0BaHUS;
c(hopMUPOBAHHOCTD MPEACTABICHUN
0 METOJaxX MOJTYYCHHUsI HAyIHBIX
aCTPOHOMHUYECKUX 3HAHUU




JIPYTUMHU JIFOJbMH, 3a00TUTHCS,
MPOSIBISTH MHTEPEC U Pa3pelaTh
KOH(IJIUKTHI

OK 04. DddexTuBHO
B3aMMOJICMCTBOBATh U
paboTaTh B KOJJICKTUBE
Y KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U
CaMOOIPEIEIIEHHUIO;

-OBJIaJIeHNE HAaBBIKAMU y4eOHO-
MCCIIEI0BATEIIBLCKON, IPOEKTHOMN U
COIIMAIIbHOM JCSITEIIFHOCTH,
OBnazeHue yHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMA
JICUCTBUSMU:

0) coBMeCTHas IEeATEIbHOCTD:

- IOHUMATh M UCITIOJIb30BATh
MPEUMYIIECTBAa KOMAaHTHOW U
WHIMBHUIYaTBHON paObOTHI;

- IPUHUMATh LEIN COBMECTHOU
JEeSITeIIbHOCTH, OPTraHN30BBIBATh U
KOOPJIMHUPOBATH JACUCTBHS IO €€
JOCTUKEHHUIO: COCTABIIATh IJIaH
JENCTBUM, paclpeaeaTh POJIH C
y4eTOM MHCHHH Y9aCTHUKOB
00CyXJaTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOTHSITH
paboTy B yCIOBUSX peajgbHOTO,
BUPTYaJILHOTO U
KOMOWHHMPOBAHHOTO
B3aNMOJICHCTBUS;

- OCYILLIECTBIISTH TO3UTUBHOE
CTpaTeruyeckoe MoBe/IeHUE B
Pa3IUYHBIX CUTYAIUSIX,
IPOSIBIISATH TBOPYECTBO U
BOOOpaxxeHue, ObITh
UHUIMATUBHBIM

OBnazneHue yHUBEpCAIbHBIMU
PEryIsTUBHBIMU ACHCTBUSIMHU:

I') IpUHATHE ce0sl U APYTUX
JIIOIEH:

- IPUHUMATh MOTHUBBI U
apryMeHTHI APYTUX JIOACH Mpu
aHaJIu3e pe3yIbTaToB
NeSITeNIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO
JPYTHX JIIO/IeH Ha OIITHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH
MOHUMATh MUD C MTO3UIUH
JPYroro 4ejioBeKa

- OBJIaJICTh YMCHHUAMUA paGOTaTB B
T'pynarIie ¢ BBITOJIHCHUCM pa3JIMYHbIX
COLIMaJIBHBIX pOJIGfI, IJIaHUPOBATH
paboTy TpyIIIIbI, palliOHATBHO
pacnpenensarb AesITEIbHOCTD B
HECTAHJAPTHBIX CUTyalUsX,
aZICKBATHO OLICHMUBATh BKJIal
Ka)KI0ro U3 YYaCTHUKOB I'PYIIILI B
pelIeHnE paccCMaTpUBaAEMOM
POOIEMBI




OK 05. OcymiecTBisTh
YCTHYIO M TUCbMEHHYIO
KOMMYHHKAIMIO Ha
TOCYapCTBEHHOM SI3bIKE
Poccuiickon denepanun
C Y4ETOM OCOOCHHOCTEH
COIIMAJIBHOTO U
KyJIBTYPHOTO KOHTEKCTA

B oGnactu 3cTeTHYECKOro
BOCIIUTAHHS:

- 3CTETHYCCKOE OTHOILICHHE K
MUPY, BKIIFOUYasi ICTETUKY
Hay4HOTO TBOPYECTBA,
npUcymero pu3ndeckon HayKe;
- CIIOCOOHOCTh BOCIIPUHUMATH
pa3IUYHbBIE BUJIBI HCKYCCTBA,
TPaIUIIUU U TBOPUYECTBO CBOETO U
NPYTHX HAPOJOB, ONYIIATh
SMOIIMOHAILHOE BO3JICHICTBHE
UCKYCCTBA,

- YOSXKIEHHOCTh B 3HAYUMOCTH
JUIS JIMIHOCTHU M 00IIecTBa
OTEYECTBEHHOT'O U MUPOBOTO
HCKYCCTBA, 3THUYCCKUX
KyJIbTYPHBIX TPAIUIHNA U
HapOJHOT'0 TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPYKEHUIO
B pa3HBIX BUJaX UCKYCCTBA,
CTpEMJICHHE MPOSIBIIATH KauecTBa
TBOPYECKOU JIMYHOCTH;
OBnaieHuEe yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

a) oOmieHue:

- OCYHIECTBJISATH KOMMYHUKAITUU
BO Bcex cepax KU3HU;

- pacrio3HaBaTh HEBEpOAIbHBIC
cpencTBa OOIICHUS, TOHUMATh
3HAYCHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKH
KOH(DJIMKTHBIX CUTyaIuil U
CcMATYaTh KOH(MIUKTHI;

- pa3BEpHYTO U JIOTUYHO M3JIaraTh
CBOIO TOYKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CpelCTB

- YMETb paciio3HaBaTh (pU3NYECKHe
SIBIIEHUS (TIPOIIECChl) U OOBSICHATH
UX Ha OCHOBE U3YyYEHHBIX 3aKOHOB!
pPaBHOMEPHOE U PABHOYCKOPEHHOE
IPSIMOJIMHENHOE IBUKEHUE,
CcBO0OJIHOE TTaZicHUE TE,
JIBUKEHUE 110 OKPY>KHOCTH,
WHEpLUs, B3aUMOJICUCTBUE TEll,
KoJIcOaTeIbHOE ABHM)KCHHCE,
pE€30HaHC, BOJIHOBOE JIBUKEHUE;
g ¢ysusi, OpoyHOBCKOE
JBUKEHHUE, CTPOSHUE KUJKOCTEN U
TBEPAbIX T€J, U3MEHEHHE 00beMa
TeJ NPU HarpeBaHUU
(oxJ1aXAEHNUHN), TETIIOBOE
paBHOBECHE, UCIIAPEHUE,
KOH/ICHCaIus, TUIaBJICHUE,
KpUCTAJUIN3a1Usl, KUIIEHUE,
BJIQ)KHOCTh BO3/yXa, CBS3b
CpeaHEN KUHETUYECKON SHEPTUU
TEIJIOBOT'O IBM>KEHUSI MOJIEKYJI C
a0COIIOTHON TeMIepaTypoil,
MOBBILICHUE JTaBJICHUS raza mpu
€ro HarpeBaHUU B 3aKPHITOM
COCyi€, CBSI3b MEXTY
napaMeTpamu COCTOSIHUS ra3a B
M30MpoIeccax; AEeKTPU3ALUS Tel,
B3aUMOJICVCTBHE 3aPSAI0B,
HarpeBaHue MPOBOJIHUKA C TOKOM,
B3alMO/ICIICTBUE MAarHUTOB,
AJIEKTPOMAarHuTHasE HHAYKLHUSA,
JeiicTBIE MAarHUTHOT'O TOJIS Ha
MIPOBOJHUK C TOKOM U
JIBUKYIUNCS 3apsi,
3JIEKTPOMAarHUTHbIE KoJieOaHus u
BOJIHBI, PSIMOJIMHENHOE
pacnpocTpaHEHHE CBETa,
OTpakeHHe, IPeOMIICHUE,
uHTephepeHIus, Tudpakius 1
MOJIIpU3alvs CBETa, TUCTIEPCHUs
cBeTa; (POTOAIEKTPUUECKHIA
a¢ddexT, cBEeTOBOE MaBJICHUE,
BO3HUKHOBEHHUE JIMHEHYATOr0
CIIEKTpa aToMa BOJIOpO/ia,
€CTECTBEHHAs U NCKYCCTBEHHAs
pPaAMOaKTUBHOCTh

OK 06. IIposBisaTe
IpaXkJ1aHCKO-
NaTPUOTUYECKYIO
HO3ULUIO,
JI€MOHCTPHPOBATH
OCO3HAaHHOE MOBEJICHUE

- OCO3HaHHUE 00yYaIOIIMMHUCS
POCCHUICKON TpaKJaHCKON
UJECHTUYHOCTH;

- LIEJICHANPABIECHHOE Pa3BUTHE
BHYTPEHHEN NO3ULIMH JTUYHOCTH
Ha OCHOBE JYXOBHO-

- chopMUpOBaTh YMEHUS
OPUMEHSATH M0JTy4YeHHbIE 3HAHUS
U1 OOBSICHEHUS YCIIOBUI
NpOTEeKaHUs PU3NYECKUX SIBICHHUH
B IIPUPOJIE U /IS IPUHATHUSA
PAaKTUYECKUX pEIIeHUH B




Ha OCHOBE
TpaAUIIMOHHBIX
00IIEYCIIOBEUSCKHUX
LICHHOCTEH, B TOM YHCJIIC
C Y4ETOM IapMOHU3ALMHU
MEKHAITMOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOILUEHUN, IPUMEHSATh
CTaH1apThl
AHTUKOPPYILIMOHHOT O
MMOBEJICHUS

HPABCTBEHHBIX [[EHHOCTEH
HaponoB Poccuiickoi
denepaunn, ICTOPUUECKUX U
HallMOHAJBbHO-KYJIBTYPHBIX
Tpaguuui, GopMHUpOBaHUE
CHCTEMBbI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO
MHUPOBO33PEHUSI, PABOCO3HAHUS,
JKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTHU CTAaBUTH LICIH U
CTPOUTD KU3HEHHBIC IIJIAHBI;

B ygactu rpaxaHckoro
BOCITHTAHMSI:

- OCO3HAHHE CBOMX
KOHCTUTYIIUOHHBIX TMPaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIIOPSI/IKA;

- IPUHSTHE TPATUIMOHHBIX
HaIlMOHAILHBIX,
00IIIeYEeTTOBEYECKIX
TYMaHUCTUYECKUX U
JIEMOKPATHIECKUX IIEHHOCTEH;

- TOTOBHOCTH TIPOTHUBOCTOSITh
WJICOJIOTHH IKCTPEMHU3Ma,
HalMOHaJIU3Ma, KCeHOPOoOuH,
JUCKPUMUHAIIUMY 110 COLUATIbHBIM,
pPETUTHUO3HBIM, PACOBBIM,
HAIIMOHAJIBHBIM MTPU3HAKaM;

- TOTOBHOCThH BECTH COBMECTHYIO
JIEATEeIIbHOCTh B HHTEPECaxX
TpakJIaHCKOTO OOITECTBA,
y4acTBOBaTh B CaMOYyIIPaBJICHUH B
0011e06pazoBaTeIbHON
OpraHu3aIuu U JETCKO-
FOHOIIIECKUX OpraHu3aIusix;

- YMEHHUE B3aUMOJICHCTBOBATh C
COIMAJIbHBIMU UHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTAPHON U
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:

- cpOPMHUPOBAHHOCTH POCCUMCKOM
rPakJIaHCKOW UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH TEPE]
Ponunnoii, ropaoctu 3a cBoOi Kpaw,
cBoro Pouny, CBOM A3BIK U
KYJbTYpY, IPOLLIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapo/ia

IOBCEIHEBHON XKU3HU IS
oOecrieyeHus: 6€30MaCHOCTH MPH
oOpartieHnu ¢ OBITOBEIMU
npubOpaMu U TEXHUYECKHUMHU
YCTPOMCTBaMU, COXPAHEHUS
3/10pOBbs U COONIOIEHUS HOPM
HKOJIOTHYECKOTO MTOBEICHHS B
OKpYKaIoIle cpesie; TOHUMaHue
HEOO0XOUMOCTH IPUMEHEHUS
JOCTIDKEHUH (PHU3UKH 1
TEXHOJIOTUH [T PalMOHAIHLHOTO
PUPOIONIOIH30BAHNUS




Poccuu;

- IICHHOCTHOE OTHOIICHHUE K
roCyJJapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOTHOMY
HACJICIUIO, ITAaMSITHUKAM,
TpaguuusaM HapoJoB Poccun,
nocTkeHusiM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX
U TpYIE;

- ujeiiHas yOexKIeHHOCTb,
TOTOBHOCTH K CIIY>KEHHUIO U
3amuTe OTeUYeCTBa,
OTBETCTBEHHOCTb 3a €r0 CYIh0Y;
OCBOEHHbIE 00yJaroIUMHUCA
MEXKIPEMETHBIC TIOHATHS U
YHUBEpCalIbHbIC YUeOHbIE
nercTBUs (peryJIATUBHBIE,
MO3HaBaTeILHEIE,
KOMMYHHUKATUBHBIC);

- CITOCOOHOCTH MX MCIIOJE30BaHUS
B IIO3HABATEIILHOM 1 COITUAILHOMN
MPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
TJIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOI
NEeSTETLHOCTH, OPTaHU3alUN
y4eOHOTO COTPYTHUYECTBA C
MeIarornYeCKUMH pabOTHUKAMH
Y CBEPCTHUKAMHU, K yUaCTHIO B
MMOCTPOSHUH WHINBHUIYATBHOM
00pa3oBaTenbHON TPACKTOPHH;

- OBJIaJICHHE HAaBBIKAMU YUEOHO-
UCCIIEIOBATENILCKOM, MPOEKTHOM 1
COIMAIIbHOM ESITCIILHOCTH.




OK 07. CopeiicTBOBaTh
COXpPaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
IIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KJIMMAaTa,
MIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
NENCTBOBAThH B
Ype3BbIYaNHbIX
CUTYyaIHsIx

B o0nactu 3k0n0oruyeckoro
BOCIUTAHMSL:

- chopmMupOBaHHOCTH
9KOJIOTUYECKOH KYJIbTYPHI,
[TOHUMAaHUE BIUSHUS COLUAIBHO-
SKOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHME NIPUPOJTHON U
COLIMAJILHOM Cpe/ibl, OCO3HAHUE
IJ100aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

- IJIAHUPOBAHUE U
OCYILIECTBJICHHUE JICVCTBHIA B
OKpY’Karolllel cpejie Ha OCHOBE
3HaHUSA LENeN YyCTONYMBOrO
Pa3BUTHSI YEJIOBEUYECTBA;
AKTUBHOE HETPUITHE ICHCTBUM,
MIPUHOCSIIUX BPEJl OKPYIKAIOIIEH
cpene;

- YMEHHUE MPOrHO3UPOBAThH
HeOIaronpusTHbIE
9KOJIOTMYECKUE TIOCTIEICTBUS
NpEIITPUHUMAEMBIX JEHCTBUMH,
MpeI0TBPALATh UX;

- paciIMpeHue OIbITa
JeSITEIbHOCTH SKOJIOTMUECKOM
HaIIPABJICHHOCTH HAa OCHOBE
3HAHUH 10 (PU3HKE

-chopMupoBaTh yMEHHS IPUMEHSTD
IIOJIy4YEHHBIE 3HAHUS VIS
O0O0BSICHEHUS YCIOBHM MPOTEKAHUS
¢du3uueckux SABICHUI B IpUpOAE, U
JUISL IPUHATHUS IPAKTUYECKUX
pELICHUI B TOBCEAHEBHOW KU3HU;
Juis obecriedeHust 0e30acCHOCTU IIPU
oOpanieHny ¢ OBITOBBIMH MPHOOpaMH
U TEXHUYECKUMU YCTPONCTBaMH,
COXpaHEHHS 3/I0POBbSI U COOITIOCHUS
HOPM 9KOJIOTUYECKOTO ITOBEJICHUS B
OKpYKaIoIllel cpesie; TOHUMaHue
HEOOXOJUMOCTH IPUMEHEHUS
JTOCTIKEHUHN (DM3UKU U TEXHOJIOTUI
JUIsL paliiOHaIbHOTO
PUPOIONIOIB30BAHUS;

* [IpeaMeTHbIe KOMIIETEHIIUH:

II1. ChopMHpPOBAaHHOCTH TPEACTABICHHA O POJIM W MeCTe (PU3UKH B COBPEMEHHOW HAy4YHOU
KapTHUHE MHpa; MOHUMaHHe (PU3NUYECKON CYIIHOCTU HaOto/aeMbIX BO BceneHHOMN sBieHUMN, poiu
¢bu3uk B GOPMUPOBAHUU KPYyro3opa M (PyHKIHMOHAIBHON IpaMOTHOCTU YeJIOBEKa JJISi PElleHUs
MPAKTUYECKUX 3ajay;

II2. YMeHus BianeTh OCHOBOIOJIATAIOIIMMH (PU3NYECKUMU TOHSATHUSAMH, 3aKOHOMEPHOCTSIIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIIOIb30BaHUE (PU3NYECKONW TEPMUHOJIOTMH U CUMBOJIUKH;

I13. YMmenus BnaseTh OCHOBHBIMHU METOAAMM HAYYHOT'O IO3HAHMS, HCIOJIb3yeMbIMU B (DU3HKE:
HaOJI0/ICHUEM, OITMCAaHUEM, H3MEPEHUEM, IKCTIEPUMEHTOM;

II4. VYmeHus o0pabaTbiBaTh pe3yibTaThl H3MEPEHUH, OOHAPY>KUBATh 3aBHUCHUMOCTh MEXIY
(bu3MYECKUMU BETUYMHAMU, OOBSICHSITH MMOJYYeHHbIE Pe3yIbTaThl U JIENIaTh BHIBOIBI,

II5. ChopmupoBaHHOCTH yMEHUN pemiaTh GU3NYECKUE 3a1a4H;

I16. ChopMUpOBaHHOCTh, YMEHUH NPUMEHSITh MOJy4YEHHBbIC 3HAHUS ISl OOBSCHEHUS YCIOBUMN
npoTekanus (GU3NYECKUX SBICHUI B mpupoje, mnpodeccHoHanbHOU cdepe U AN MPUHATHSL
MPAKTUYECKUX PELICHUN B OBCETHEBHOM KU3HU;

I17. ChopmupoBaHHOCTh COOCTBEHHOU MO3WIIMK TO OTHOIICHHIO K (u3nyecko uHpopmanuu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCITATLIAHBI
2.1. O0béM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bun yueOHoii paboThl KoimuecTBo
4acoB
Oobs13aTesibHAs ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 144
B TOM YHUCIJIE:
71a00paTOPHBIC 3aHSTHS 12
KOHTPOJIbHBIE padOTHI 10

Hrorosas arrecraums B gopme IKrzamen




2.2. TeMaTH4YeCKHH IIaH U CoacpKaHue TUCHNIIJIUHDbI «Pusuka»

®opMupyemble 001IMe U

HaumenoBanue Coaepxxanue y4eOHOro0 MaTepHuaJia, JJad0paTOpHbIe U NPaKTH4YecKHe PadoThl
pa3aesoB U TeM b ’ nnnanzfya.nm;blﬁ HII))OCKE (ecnu npl:zchmompeHblI; ’ (‘)lgz):r Mpogeccuoatbibie
KOMIIeTeHIINH
1 2 3 4
Beenenue. Conep:xanue y4eOHOro MaTepuaja: 2 OK 03
®usuxa u MeToabl (Dusuka — (QyHIAMEHTaTbHAS HAayKa O MPHPOJC. ECTECTBEHHO-HAYYHBIH METOJ MO3HAHHS, €ro) OK 05
HAy4YHOr0 MO3HAHUS |BO3MOXHOCTH W TPaHMLBI NMPUMEHUMOCTH. OKCHEPUMEHT W TEOpHs B IPOIECCEe IO3HAHUS MPHPOJIBL
MojenupoBaHue GU3MUECKHX SIBICHUN ¥ IPO1ieccoB. POk SKCIiepUMeHTa U TEOPUH B MpoIiecce MO3HAHMS
npuponpl. @Dusmyeckas BenuuuHa. Dusnueckre 3aKoHBL. [ paHUIBI MPHUMEHUMOCTH  (DU3MYECKUX
3akoHOB W Teopuid. [Ipunin coorBercTBHs. [loHsATHE O (hm3nveckoll kapTuHe wmwupa. [lorpemHocTH
M3MepeHUil (U3NYECKUX BEITHYHH.
3nauenue usuxu npu oceoenuu npogpeccuii u cneyuanvnocmeii CIIO’. 2
Pa3nen 1. Mexanuka 30 OK 01
Tema 1.1 Coaep:xanue y4e0HOro MaTepuaia: 6 OK 02
OcHOBBI KHHEMATHKHM[MeXaHUUeCKOe JBIDKCHHE M €ro BHabl. MarepuanbHas To4ka. OTHOCHTEIBHOCTH MEXaHHYECKOTO OK 04
merokenns. Cucrema orcuera. [IpuHmum otHocutensHOCTH [anmuies. CrmocoObl ONMHMCaHUS IBMKEHUS. OK 05
Tpaekmopusn. Ilymo. Ilepemewsenue. PaBHOMEpHOE TIpsIMONIMHEHHOE ABMKeHNE. CKOpoCcTh. MTHOBEHHAS OK 06
1 cpeaHss CKOpOCTH. Y ckopeHue. [IpsaMoauHeHoe IBU)KEHUE C TIOCTOSIHHBIM YCKOpEeHHEM. JIBUXKEHHE C OK3O7
[TOCTOSTHHBIM YCKOpEHHEM CBOOOMHOTO maaeHus. LleHTpocTpeMuTensHOE YCKOPEHHE. 1 IIK....
Kontposibnasi padora Ne 1
Tema 1.2 Coaep:xanue yueOHOro MaTepuasa: 6
OcHoBbl fuHaMuku |(OcHOBHas 3afgada guHamMuku. Cuna. Macca. 3akonsl mexaHuku Hprotona. Cunbel B npupoge. Cuna
TSOKECTH M CHJIa BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOTO TATOTeHHs. [lepBas KocMudeckass CKOpOCTb.
JIBr>keHne mnaHeT ¥ Manbix Tea ColrHedHol cucTteMbl. Bec.
HesecomocTs. Cuibl ynpyroctd. CUiibl TpEHUS.
Tema 1.3 Coaepxanue yae0HOro MaTepruaa: 6
3akoHbl coxpanenus Mmmynse Tena. Mimmynbsc cuitbl. 3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOe nBuxenue. Mexanuueckas
BMeXaHHKeE paboma u mowgnocme. Kunemuueckasn snepeus. Ilomenyuanvnaa jnepeus. 3aKoH coxpaHeHUs




Mexanuyeckoil Inepzuu. Pabota cuibl TsKecTH U cuitbl ynpyroctu. KoncepBatuBHbie cuiibl. [[pumenenne
3aKOHOB cOXpaHeHusl. Mcronap30BaHre 3aKOHOB MEXaHUKU JAJIsl OOBSCHEHHUs NBWKEHHsSI HEOSCHBIX TeNl U
TUTS pa3BUTHUS KOCMUUYECKUX UCCIIE0BAaHUHM, IPaHUIbl IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.

KonTpoabHast padota Ne 2 1
JlagopaTopHas padora Nel «CpaBHeHHE paOOThI CHIIbI ¢ U3MEHEHHUEM KHHETHYECCKON SHEPTUn» 2
Tema 1.5 Copaepxxanue y4eO0HOr0 MaTepuaJa: 6
Mexanudeckne |KonebarenbHoe jaBrxkeHue. [apmoHudeckue Koiebanus. CBOOOJHBIE MeXaHHUECKHE KOJIeOaHusl.
KoJieOaHus [IpeBpaltieHre SHEPTUU TPU  KoJicOaTeibHOM JBWKeHHH. CBOOOJHBIC 3aTyXalONMEe MEXaHUYECKHE
kosieOanus. Maremarndeckuii MasTHUK. [IpyXKuHHBIH MasTHUK. BBIHYXJEHHbIE MEXaHUYECKHE
kosiebanus. Pesonanc.
[loniepednble M TPOAOJIBbHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBI. 3BYKOBBIE BOJHBL YJBTPa3ByK U €ro
[IPUMEHEHHE.
JlaGopaTopHas padora Ne 2. «/3ydyeHue 3aBHCUMOCTH TIepUOa KOJIeOaHU HUTSIHOTO (WM MPYKUHHOTO) 2
MasdATHHUKA OT JJIMHbBI HUTH (I/I.]'II/I MacCChI I'py3a»,
Pa3znen 2. MoJsiekyasipHasi GU3HKAa U TEPMOJIUHAMHKA 25 OK 01
Tema 2.1 Conep:xaHue y4e0HOro MaTepuaja: 10 OK 02
OcHoOBBI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. Pa3smepsl M Macca MOJIEKYJ M aTOMOB. OK 03
MOJIEKYJISIPHO BpoynoBckoe nBuxenune. Cunpl u IHEpeUA MEHCMONEKYIAPHO20 63aumooleiicmeus. CtpoeHue OK 04
- KMHETHYeCKOM ra3oo0pasHbIX, XUIKAX W TBepAbIX Ten. MneanmpHbiii ra3. JlaBnenme ra3za. OCHOBHOE ypaBHEHHE OK 05
TEOPHH MOJIEKYJIIPHO-KUHETUYECKOW Teopuu ra3oB. Temnepamypa u ee usmepenue. TepMoIMHaMHUYECKas OK 06
[IKaJla TeMIieparypbl. AOCOIIOTHBIA HyNb Temreparypbl. Temmneparypa 3Be3n. CKOPOCTH IBIKEHUS OK 07
MOJIEKYJI W WX H3MepeHHe. YPaBHEHHE COCTOSHHS HICAIbHOTO Trasza. M3omporiecchl M uX rpaduKw. IIK...
I'a3zoBbIe 3aKk0HBL. MosipHast ra3oBasi HOCTOSHHASL.
Tema 2.2 Coaep:kaHue y4e0HOr0 MaTepuaja: 10
OcHOBBI BuyTpennss sHeprus cucremMbl. BHyTpeHHsIs1 sHeprust uaeanpHoro raza. Padora u Ternora kak ¢opmbl
TepMOAMHAMUKH | TI€peadd DJHEPrHH. TemIoeMKOCTh. YIenabHas TEIUIOEMKOCTh. KOIMYEeCTBO TEIUIOTEL Y PaBHEHHE
teruioBoro Oamanca. llepBoe Hawano tepmomwHamuku. AnmabaTHBIE Tporiecc. Bropoe Hauamo
tepMoauHaMuku. Ilpunyun Oeiicmeusn mennoeoit mamunwl. Tennoevie osucamenu. KIIJ)[ mennoeozo
osuzamens. Xonoouavuvie mawiunvl. OXpaHa IPUPOIBIL.
KonTpossnas paGora Ne 3 2
Tema 2.3 Conep:xaHue y1eOHOro MaTepuaJja: 4
ArperatHble Mcnapenue u KoHJeHcanusl. HachlleHHBIA Map W €ro CBOMCTBA. AOconiomnas u OMHOCUMENbHASA
COCTOSIHUS BEIeCTBA g1axcHocmb 6030yxa. llpubopel Ui ompeneneHrs] BIXHOCTH Bo3ayxa. Touka pocbl. Kumenwe.
u (pa3oBbie 3aBUCHMOCTH TEMITEPATypPhl KHIIEHUS OT JaBIICHUSL.




nepexoabl

Paznen 3. DaexkTpoanHaMuka

60

Tema 3.1
DJIeKTpUYecKoe moJie

Conep:xkaHue y4eOHOro MaTepuaJia:

nnekmpuueckue 3apaovl. DICMEHTAPHBIA SJICKTPUUCCKUM 3apsl. 3aKoH COXpaHeHus 3apadd. 3aKoH
Kynona. Dnekrpuyeckass MOCTOSHHAs. JJeKTpuyeckoe Tmose. HampsokeHHOCTh 3JEKTPHUYECKOTO OIS,
[Mpuniun cynepro3unuu noineit. IIpoeoonuku 6 snexkmpuueckom none. /[urieKkmpuxu 6 3.1eKmpuiecKkom
none. Ilonapuzayusa ounekmpuxos. Pabora cun smekrpocrarnyeckoro moins. Ilorentnuan. Pasznocms
nomenyuanos. Ceasp mexcoy HANPAICEHHOCMBIO U PAZHOCHbIO NOMEHWHANL08 ITIEKMPUUECKO20 NOJIA.
Inekmpoemkocmo. Eounuyvt nexkmpoemxocmu. Konoencamopwvt. Coedunenue KoHOEHCAMOpos 6
bamapero. Duepzusa 3apANCEHHO20 KOHOeHcamopd. DHEprusl dyeKkrpudyeckoro moins. Ilpumenenue
KOHOeHcamopos

Tema 3.2
3aKOHBI HOCTOAHHOI'O
TOKA

Conep:kaHue yueOHOro MaTepuaJa:

Y croBuist, HEOOXOAMMBIE Il BOSHUKHOBEHHSI ¥ TIOJIIEPKAHUS SJIEKTPHUECKOTO ToKa. CHIaTOKa 1
[JIOTHOCTh TOKA. 3akon Oma 01a yuacmka yenu. 3a8ucumocms In1eKmpuiecKoz0 COnPOmueienus om
\Mamepuana, OnuUHBL U NIOUWLAOU NONEPEYHO20 CeUeHUA NPOBOOHUKA. 3A6UCUMOCHLL INEKMPUYECKO20
conpomuenienus nposooHuKoe om memnepamypul. Temnepamypnotit Koaghpuyuenm
conpomuenenusn. Ceepxnpogooumocme. Paboma u mouwgnocms nocmoannozo moka. Tennosoe
Oelicmeue moka. 3axon /[rcoyna—/lenua. Inekmpoosusricynian cuna ucmouHuxka moka. 3axkon Oma
0151 nonnoil yenu. Inekmpudeckueyenu. Ilapannenvnoe u nocnedosamenbHoe coeouHeHue
npoeoonukos. 3axonvt Kupxzogha ona yzna. Coeounenue ucmouHuKos IneKmpuieckoii Inepzuu 8
oamapeio.

JlaGopaTopHble 3aHATHS:

Vlabopamopuas paooma Ne 3 «H3zyuenue 3axkona Oma 01 yuacmka yenuy;

[\8}

Tema 3.3
JileKTpHYeCKH i
TOK B Pa3JIMYHbIX
cpegax

Conep:xaHue y4eOHOro MaTepuaJja:

JJIEKTpUYECKUN TOK B METaJUIaX, B 3JEKTPOJIMUTAX, ra3ax, B BAKyyMe. JsieKkmponu3. 3aKon 31eKmpoau3a
Dapaden. Inekmpoxumuueckuii IKeusanenm. Buowvl cazoevix pazpaooe. TepMO3NEKTPOHHAS IMUCCHSL.
[lna3zma. Inexmpuueckuii mok 6 noaynpoeoonukax. CoOCTBeHHass U IPUMECHash NMPOBOAMMOCTH. P-n
nepexon. IlIpumenenue noaynpogoonuxos. Illoaynposoonukogsie npuoopul

KonTpoJsbsHas paGora Ne 4

Tema 3.4

Conepxanue yaeOHOro MaTepuaa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK...

MarbuuTtHoe moJie

BeKTOp HWHAYKIIUU MAarHuTHOI'O ITOJIA. HaHpFDKGHHOCTB MAaravMTHOI'O ITIOJIA. I[eﬁCTBHG MAar"dmMTHOI'O IT1OJIA

Ha NPsSMOJIMHEIHBIN NPOBOJHUK ¢ TOKOM. B3aumoneiicteue TokoB. Cuna Amnepa. Ilpumenenue cunvt




Amnepa. MarautHeiii oToK. Pa®oTa 1o mepeMelieHuI0 MPOBOJAHWKA C TOKOM B MarHHUTHOM TOJIE.
JeiicTBMe MarHUTHOTO MOJS Ha ABWXKyumiics 3apsan. Cuna Jlopenya. Ilpumenenue cunwt Jlopenya.
Onpenenenue yaenbHoro 3apsna. Maznummnosie ceoiicmea eeujecmea. Maznumnas npoHUYAeMoCHb.
ConHeuHast aKTUBHOCTH U €€ BIMsHIE Ha 3eMir0. MarnutHble Oypu

Tema 3.5
JJ1eKTpOMAaruu
THas HHAYKI[HSA

Conep:xkaHue y4eOHOro MaTepuaJa:

HAenenue nexkmpomaznumnoui unoykyuu. IlpaBuno JleHna. 3aKkOH 3IEKTPOMArHUTHOW HHAYKIIMU.
Buxpesoe nekmpuueckoe none. OJIC WHAYKIMA B JBWKYIIMXCS TPOBOAHHMKAX. Senenue
camoundykyuu. Unoykmuenocme. IHepeus MazHUmMHO20 NOAA MOKA.

B3anmocBs3b QJICKTPUUCCKUX U MalrHUTHBIX TTOJIEH. 9H€KTpOMaFHI/ITHOG 10JI€

JlaGopaTopHble 3aHATHS:
Vlabopamopnasn paooma Ned Hzyuenue asnenus 31eKmpoMacHUmMHON UHOYKYUU
KonTposbHasi padora NeS

Tema 3.6  |Conmep:kaHue yueGHOro MaTepHuaJia: OK 01
DJIEKTPOMATHAT | CBOGOAHBIE DJIEKTPOMATHUTHBIE KoJieOaHus. IlpeBpalieHHe SHEPruM B KOJIEOATENHHOM KOHTYPE. OK 02
HbleKoeOanusi M | dopmyna ToMcoHa. 3aTyxaliomue DICKTPOMATHHTHBIE KoJeOaHUs. [ eHepaTop HE3aTyXaroIHX OK 04

BOJIHBI JJICKTPOMArHUTHBIX KoJeOaHwid. BBIHYXICHHBIE DJJIeKTpUYecKue KoneOanus. IlepemeHHblil MOK. OK 05
I'enepamop nepemennozo moxa. Emxocmuoe u uHOyKmueHoe CONpOMuGIEeHUA NEPEMEHHO20 MOKA. OK 06
Axkmuenoe conpomuegnenue. 3akon Oma 013 INEKMPUUECKOU Yenu nepemennozo moka. Paboma u OK 07
MOWHOCMb nepemennozo moka. Pesonanc ¢ nexmpuueckoi wenu. Tpanchopmamopwr. Toku IIK...
evicokou wacmomsl. Ilonyuenue, nepedaua u pacnpedenenue 31eKmpoInepeun. IIEKTPOMATHUTHOE
[10JIe KaK OCOOBI BHJA MaTepuH. OJEKTPOMAarHUTHbIE BOJHBL. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJH.
Bubparop I'epma. OTkpeITBIE KomeOarenbHBIN KOHTYp. M3obperenne paano A.C. IlomoBpim.
[onsaTtue o pagnocsszu. Hpunyun paouoceasu. Illpumenenue 31eKmpomMazHumHbIX 607H
Tema 3.7 Conep:xaHue y4eOHOro MaTepuaJja: OK 01
IIpupona cBera  (TouyeuHblii HCTOYHUK cBeTa. CKOpOCHb PACHPOCHMPAHEHUA CE6E€MA. 3AKOHbBL OMPAXNCEHUs U OK 02
npenomnenus ceema. ConHeunble W MyHHblE 3aTMeHUs. [Ipunnun [toiirenca. Ilonnoe ompasicenue. OK 04
JInnzel. [loctpoenne n3oOpakeHust B auH3ax. @opMysna TOHKOM JUH3BL. YBeIUMYEHHE JUH3BL. 171a3 Kak OK 05
onThyeckas cucreMa. Onmuueckue npubopwi. Teneckonsl. Cuna céema. Oceewsénnocms. 3aKonvl IIK...

oceeuwieHHocmu

JlaGopaTopHas padora NeS «Onpenenenne onTHUYECKON CHIIBI U (DOKYCHOT'O PacCTOSIHUSL COOMparoen
JTUH3BDY;




Tema 3.8 Copep:xanue y41e0HOro MaTepuaJa: 6

BosinoBbie Untepdepennns ceera. KorepeHTHOCTh cBEeTOBBIX Jiyueld. MIHTepdepeHtnsa B TOHKHUX MieHKax. Kombua
CBOiiCTBacBeTa Herotona. HMcnonbs3oBanne wHTepdepeHMU B Hayke M TexHuke. [udpakums ceera. Hudpakuus Ha
meiad B THapauledbHbIX JydaX. Judpaxnuonnas pemerka. [loisipu3anmst MOMEPEYHBIX BOJH.
ITonspuzanusa ceera. JBoitHoe nyuyenpenomiienue. llomsapounsl. Jducnepcusi cera. Buabl nsnydeHuid.
Bunei ciektpoB. CriekTpsbl ucrryckanusi. CexTpsl nornomeHus. CriekTpaabHblit aHanu3. CrieKTpanbHbIe
KJIacChl 3Be3/1. YibTpaduoneroBoe usinydcuue. Hugpaxkpacnoe usnyuenue. Pentrenosckue ayun. Mx
npupoja u ceoiictia. I1lkana 3;1eKTpOMarHUTHBIX U3y4EeHUN

JlabopaTopHast padota Ne 6 «3yueHune nHTEpHEPEHIMH U TUPPAKITUL. 2
Tema 3.9 Conep:xanue y4eOHOro MaTepuaja:
CnennaiabHas Teopusi/IBIKeHre cO CKOPOCThIO cBeTa. IlocTynaTel TEOPUH OTHOCHTEIBLHOCTU M CIEACTBUS U3 HUX. 4
OTHOCHTEJbHOCTH |[VITHBAapHAaHTHOCTH MOYJISI CKOPOCTH CBETAa B BAaKyyMe. DHEprust MOKos. CBSI3b MACChI M SHEPTHUH CBOOOIHOM
qaCTHUIIHI. DeMEHTBI peHﬂTHBI/ICTCKOﬁ JNHAMHUKHU
KonTpoasHas padora Ne 6 1
Pasznen 4. KBanroBasi puszuka u cTpoeHue aromMa 32
Tema 4.1 Conep:xaHnue y4e0HOro MaTepuasia: 15 OK 01
CgeToBbI€ KBAHTHI Ksanrosas runoresa [Tnanka. Temnosoe usnydenne. KopnycKkyaspHO-BOJIHOBOM Ayanu3M. DOTOHBIL. OK 02
l'mmore3a me bpoiiis 0 BONHOBBEIX cBoiCTBax dacTull. COOTHOIIECHUE HEOMPEACTIEHHOCTECH OK 04
[eiizenbepra. [laBnenue cBera. Xumuueckoe geiictBue csera. Omwitel ILH. JleGeneBa wu OK 05
H.W. BaBunoBa. @omorghghexm. Ypasnenue 3inwmeitna o0na pomoigppexma. Buewnuii OK 07
homoanexkmpuueckuii  Iphexm. Buympennuit pomorgpgpexm. Tunwvt gomornemenmos. IIK...
Ilpumenenue pomorgpgpexma
Tema 4.2 Conep:xanue yueOHOro MaTepuasa: 16
®u3uKa aTOMa HATOMHOTO| PaspuTHe B3IUIS0B Ha CTPOEHHE BEMIECTBA. MOIENM CTPOEHHS aTOMHOTIO si/1pa. 3aKOHOMEPHOCTH B
sapa aTOMHBIX CIIEKTpax Bogopoxaa. SmepHas monens aroma. OnbiTel O. Pezepdopma. Monmens aroma
Bojopoaa o H. bopy. KBantoBsie noctynatsl bopa. Jlazepsi. PannoakTMBHOCTS. 3akoH

paaroakTUBHOTO pacrana. PammoakTuBHble npeBpamieHus. CriocoObl HAOMIOACHNS M PETHCTPALH
3apsokeHHbIX dacTull. Oddext BaBuioBa — YUepenkoBa. CtpoeHue artomHoro sapa. Jedekr
MacChl, OJHEpPrusi CBS3M U YCTOMYMBOCTH AaTOMHBIX sijep. SlnepHple peakuuu. SlnepHas
JHEepreTHKa. OHEPreTHYeCKHH BBIXOX SIACPHBIX peakuuid. VIcKycCcTBeHHas PaguoakTHBHOCTE.
Henenune tsoxensix sinep. LlemHas snepHas peakuus. YopasisieMas LenHas peakuus. SaepHbIi
peakrop. TepmosinepHbiii cuHTe3. DHeprus 3Be3d. llomyueHne paguoOaKTHBHBIX H30TONOB U MX
npuMeHeHue. buonorudeckoe nelicTBUE paJnOAKTUBHBIX HM3IYYEHHH. DJeMEHTapHbIC YaCTHIIBL.




Pazpnen 7. Ctpoenue Beenennoii

10

Tema 7.1 Coaepxxanue yueOHOro MaTepuasa: OK 01
ConHeuHasi cucteMa. [1maHeTsl, ©X BUAUMOE ABHKECHHE. Malible Tena COJTHeUHOM cucTeMbl. Cuctema OK 02
Crpoenue Conneunoi Bemis—JIyna. Connue. Connedynas akTHBHOCTh. Mctounuk sneprun ConHa u 38371 4 OK 03
CHCTEMBI OK 04
Tema 7.2 Conep:xanue y4eOHOro MaTepuaja: OK 05
3BE3IBI, UIX OCHOBHBIE XapakTepUCTUKH. COBPEMEHHBIC TIPEICTABICHUS O IPOUCXOXKICHUN U OK 06
OBomonus Beenennow pBostonuy ComHIa u 3BE371. DTamnsl Ku3HH 3BE3. Mieunsiit [Tyt — Hamma [Namaktuka. Turmsl 5 OK 07
ranakTuk. PagnoranakTiky u kBasapel. Beenennas. Pacimpenue Beenennoit. 3akon Xao66ua.
Teopust bonpmioro B3peiBa. MacirabHas cTpykrypa Beenennoil. Meraranakrtuka
KonTpoabnas padora Ne 8 1
ITpomeskyTOoUHAs aTTECTANUA: DK3aMEH
Bcero: 144




3. YCJIOBUA PEAJIM3ALIMU [IPOI'PAMMBI YVYEEHOU JJUCLUITTUHBI
3.1. TpeOoBaHus K MaTepHAJILHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzanus nporpaMMel yueOHOM JUCHUIUIMHBI TpeOyeT HaIW4Hst yueOHOTo KabuHeTa «Du3nkay.
OO0opynoBanue yueOHOro kabuHeTa:

1. Hocka

2. CTon yYuTEIbCKUM

3. CTyn yuyuTeNIbCKUM

4. Croibpl ydeHUUECKUE

5. Crynps yueHUYECKHE
CpencrBa 00yueHus:

1.  Juaamometp n1abopaTOPHBIA

IToabEMHBIN CTOJIUK

JlepeBsiHHBIN OPYCOK C IIEPOXOBATON U TJIAKON MTOBEPXHOCTIMHU
10. CranbHas npyKnHa

11. CranbHble IApUKH

12. Ilapuk Ha HUTH

13.  CBHHLIOBBIE TUIMHAPHI C INIOCKAUMH TOPLIAMH
14. Mopenb OpOYHOBCKOTO JBYKCHUS

15. CrexnsnHas TpyOKa, 3anasaaas ¢ ogHoro koHma; d = 8-10 mm, 1 = 600 mm
16. umuanpudeckuit cocyn BeicoTor 600 Mm
17. BakyywmHas Tapeinka

18. Habop KpHCTAIITUYECKUX TEI

19. HaGop Mozeneil KpUCTaNIMYECKUX PEIIETOK
20. Mogaenb a1 IEMOHCTPAIIMU JABJICHUS Ta3a
21. [Ilanmouka u3 crekia

22. Ilamouka u3 300HHUTA

23. KoHaeHcaTtop nepeMeHHON EMKOCTH

24. CynTaH 3leKTpUYECKU

25. DAEKTpOMETp ¢ MPUHAIICKHOCTIMU

26. MHcrouyHuk Toka

27. Awmmnepmertp

28. BoapT™meTp

29. Brixkirouaresb OJHOMOIOCHBIN

30. Peocratsl (HabOD)

31. Pesucrop npoBOJIOYHBIH

32. Habop 1o 37eKTponu3y

33.  JIuon BaKyyMHbIM J€MOHCTPALIMOHHBIN

34. Habop moiynpoBOJAHUKOBBIX TPHOOPOB

35. HcTOYHMK MOCTOSIHHOTO TOKa

36. Peocrar

37. Kirou

38. CoenuHUTENBHBIE TPOBOJA

39. yrooOpa3HbIil MarHUT

40. MwimnamnepMerp

41. Karyuka ¢ cepIe4HUKOM

42. BeiknroyaTellb KHOMOYHBIN

2.  Tenexxa c KaneJbHULEH, PEIbCOBBIN MMyTh IS TEICKKU
3. Halop Ten ¢ pa3HbIMH MaccaMu

4.  Tenexku

5. Jluck Ha ocH BpalieHus

6. brok

7.  Ilpyxwuna

8.

9.



43. JlBa aqOMHMHHEBBIX KOJblla — OJIHO CIUIOLIHOE, APYTO€ pa3pe3aHHOE — YKPEIUIEHHOE Ha
KOPOMBICIIE

44. Ocmwmnorpad

45. HCcTOYHUK IEPEMEHHOI0 HalpsSKEHUS

46. AmnepmeTp J1eMOHCTPAILIMOHHBIN

47. BonbTMETp AEMOHCTPALMOHHBIN

48. Karymka

49. TpanchopMarop JEMOHCTPAIIMOHHBIN

50. IlpoekuuoHHbIN anmapaT
Texnuueckue cpescTBa 0Oy4eHUs:

1. Kommbrorep

2. TeneBu30p-MOHUTOP MJIA3MEHHBIH

3. HurepakTuBHas A0CKa

3.2. Hughopmayuonnoe obecneuenue 00yuenusn

Ilepeyenb pekoMeHayeMbIX YueOHBIX U31aHuil, UHTepHeT-pecypcoB, 10NOJHUTEILHOM
JUTEPATYpPbl

OCHOBHBIE HCTOYHHUKH:

1) B.®. Imutpuesa «®@u3uka uis Ipoeccrii U CrielManbHOCTEH TEXHUIECKOT0 TPOQuiIs. YUeOHUK» - M.:
OMULI «Axagemus», 2021;

2) B.®. Imutpuepa «Dusnka yis nmpodeccuii M cenuaibHOCTeH TeXHuIecKoro npoduis. COOpHUK 3a1a9»,
- M.: OULI «Axagemusi», 2021;

3) B.®. Imutpucea, JI.U. BacunbeB «Dusuka st npodheccuit v CreruanbHOCTEH TEXHHUECKOT0 MPOQHUIIs.
Kontponpabie MaTepuansy - M.: OUL «Axamemusy», 2021;

4) B.®. Imutpuena «Dusmka i mpodeccrii U crieluanbHOCTel TeXHUIecKoro npoduist. Meromudeckue
pexkoMeHmarumy, - M.: OUL «Akagemusi», 2021;

5) A.B. ®upcos (nox pen. T.U. Tpodumosoii) «CrpaBounuk o ¢puszuke» - M.: OUL «Axagemust», 2021;
JonoiHUTeIbHbIE HCTOYHUKH:

1) I'.5l. Msaxkumes, b.b. Byxosnes, H.H. Corckmit «®usnka—10 xi1.» - M.: [IpocBemenue, 2018;

2) I'.5l. Mskumres, b.b. byxosnes «®u3uka—11 iy - M.: [Ipocsemenune, 2018;

3) N.B. IN'omora «®u3znka. 10 xnacc. KontponsHbie paboTel B HOBOM hopmare»- M.:»HaTEmekT-LenTpy,
2018;

4) B. A. I'puboB «Camoe MMoTHOE U3IaHHe THIIOBBIX BapuaHTOB 3amanuii EI'D 2018. dusuka»- M.: ACT:
Acrpenb, 2018;

5) B.A. KacesaoB «®u3uka — 10 xir.» - M.: Jlpoda, 2018;

6) B.A. KacesHoB «®m3uka — 11 xi.» - M.: Ipoda, 2018.

CaiiThl M 3J1eKTPOHHBIE MOCOOHsT M0 (PU3uKe

1)OnexkrporHoe mpuioxkenue k yaeonuky 1'.51 Msxkumesa, b.b. byxosiiea, H.H. Cronkoro «®u3nuka 10
kiacey» (1DVD);

2)3nekTpoHHOE IpuIoxkeHne k yueonuky I'.51 Msakumea, b.b. byxoBuesa, H.H. Cromnkoro «®wu3mka 11
kiace» » (1DVD);

3)OtkporTas ¢pusuka. OusukoH._http:// www.physics.ru/;

4) Bce ans yuutens. http://www.uroki.net/ ;

5)O6yu4atomue TecTsl Mo ¢usuke B. M. Pereasmana. http:// physics-regelman.com/;

6)O6pazoBatenbublii moptan « YUEBAy. http://www.ucheba.com/

7) Buptyansabie 1adopaTopHbie padboThI Mo ¢u3mke a1 10 u 11

KiaccoB. http://phdep.ifmo.ru/labor/common/;

8) DnexrponHas Bepcus razetsl «Dusnkay. _http://fiz.1september.ru/;

9) Cepsep unpopmarmonHoi moyiepxkku EI'D, TUA. http:/www.ege.ru/;

10) Knaccuas dusuka. http://class-fizika.narod.ru/;

11) ®usuka B anumanuax. http://physics.nad.ru/;

12) HoBoctu 3 Mupa HayKd U TeXHUKH. http://www.pereplet. ru/nauka/;

13) Onucanue HHTEPECHBIX MPOCTHIX OMBITOB O ¢u3uKe. http://demonstrator.narod.ru/cont/html;

14) XXypran mo ¢pusuke, mMaTremMaTuke U HHQOPMATHKE /IS CTAPIISKIACCHUKOB U YUHATEIEH.
http://www.potential.ore.ru/bin/view/Home/WebHome/




4. Konmpons u oyenka pe3ynbomamog oceoenus yueonou Jucyuniunst

OO6pazoBarenbHOE YUPEKICHUE, peaTu3yolee MOAr0TOBKY M0 yueOHo# nucuumnine dusnka,
o0ecrieynBaeT OPraHU3aIUI0 U IPOBEICHUE TPOMEXYTOYHOM aTTeCTAIlMH U TEKYIIET0 KOHTPOJIS
WH/IMBUYaIbHBIX 00pa30BaTEIbHBIX JOCTHXKEHHI — IEMOHCTPUPYEMBIX 00yUYaIOIUMUCS 3HAHU,
YMEHH, HaBBIKOB.

Texynui KOHTPOJIb IPOBOIUTCS IIPENOIABATENIEM B IIPOLECCE IPOBEACHUS IPAKTUYECKUX 3aHATUN
1 J1abOpaTOPHBIX paboT, TECTUPOBAHMS, @ TAK)KE BBHITIOJTHEHUS 00YYarOIUMUCS WHANBHTYaTbHBIX
3alaHuM.

@DopMBbI U METOJIbI TEKYILIETO0 KOHTPOJIS 110 YYEOHOH IUCHUIUIMHE CAMOCTOSTEIILHO
pa3pabaTbIBarOTCs 00pa30BaTEIBHBIM YUPEKIACHUEM U JOBOISATCS JI0 CBEACHUS 00YUarOIUXCs HE
[I03/JHEE HayaJla ABYX MECSIEB OT Hayaiaa 00ydeHHUsl.

Jljig TekyIiero KOHTpOJs 00pa30BaTEIbHOIO YUPEKICHUS CO3/1at0TCsl (DOH/IBI OLIEHOUHBIX CPEJCTB
(DOC).

B pe3yJbTaTe OCBOCHUA NUCIHUIIJINHBI OﬁyanOlHHﬁCﬂ HOJIZKCH MPOACMOHCTPUPOBATH
NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUA y‘leﬁHOﬁ JUCHUILIMHBI «DU3NKa»:

Koasb! ¢popmupyembix
KOMIIeTEeHIIM I 1
pe3yJbTaToB 00y4eHust

Kpurtepumn onenku ®opmMbI U METOABI

KOHTPOJIA

INIK1 | ChopMupoBaHHOCTH
MPEJICTaBICHUN O POJIA U
MecTe (pU3uK B

COBPEMEHHON Hay4YHOI

IlepeyeHb KpuTEpUEB OLEHKHU
KOHTPOJIbHOM padoThI:
- ITy0OKOE U MOJHOE OBJIAJICHHE
cojiepkaHueM y4eOHOTO

O1ieHKa BBITIOJIHEHUSA U
3aIlUThI: KOHTPOJIBHBIX
pabort, 1abopaTOpHBIX
padoT, MPaKTUYECKUX

3a1ad4,
BCP — nokinanoB

KapTUHE MHpa;
MMOHUMaHKe (PU3NIECKOM
CYILIIHOCTH
Ha0JI0JTaeMBIX BO
Bcenennoii sBneHui,
posii pu3uKKU B

marepuana 40 0.

- yMEHHE peliath NpakKTHUeCKue
3amayu 20 0.

- ¢popMyIMpoBaTh U 0OOCHOBHIBATH
CBOIO TOYKY 3peHust 20 0.

- TPaMOTHOE, JIOTHYECKOe

hopmMupoBaHUHU uznoxenue orpera 10 6.
Kpyrosopa u - KQUeCTBEHHOE BHEIIIHEE
(yHKIIMOHATLHOM odpopmiienue 10 O.
rpaMOTHOCTHU Y€JIOBEKa Hroro:100 6.

JUIS pEIICHUS IlepeyeHb KpuTEpHEB OLIEHKH
MPAKTUYECKUX 3aa4 JAOKJIAI0B:

- yMeHue chopMyJInpoBaTh LElb U
3ajauu paboTer 9 0.

- YMeHue paboTath ¢ HAy4YHOU
AUTEpaTypoil (IIOJTHOTa HAYYHOI'O
0030pa, rPaMOTHOCTh
nuTupoBanusi) 9 0.

- [TonnHOTa M TOTMYHOCTH
packpsITus TeMbI 9 0.

- CreneHb caMOCTOSITENbHOCTH
MbluIeHus 9 0.

- KoppekTHOCTb BBIBOJIOB — 8 0.

- PeanbHas HOBU3HA pabOTHI -80.
- TpynoemkocTh paboThl 14 0.




- Kynerypa odopmienus tekcra
(cooTBeTcTBHE TPEOOBAHUSIM
0oOpMIICHHUS, CTHIINCTUKA
U3JI0KEeHUS, TPAMOTHOCTB) 14 0.

- OpyIMpOBaHHOCTH aBTOPA B
paccMarpuBaeMoit o0ractTu
(BmazieHre MaTepHalioM,
TEPMUHOJIOTHUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHUEM
npo6iems) 6 0.

- KagecTBO OTBETOB Ha BOIIPOCHI
(TmonHOTA, APTyMEHTHUPOBAHHOCTb,
YMEHHE pearupoBaTh HA KPUTHKY,
TOTOBHOCTH K JUCKyccHr) 14 0.
HToro:100 6.

K 2

YMeHus BnaaeTh
OCHOBOIIOJIATAIOIITUMHU
¢buznueckuMu
MTOHSATHSIMH,
3aKOHOMEPHOCTSMH,
3aKOHAMU U TEOPUSIMH;
YBEpEHHOE
WCTIOTH30BAHNE
(buzmveckoit
TEPMHUHOJIOTHH 1
CUMBOJIMKH;

IlepeyeHsb KpUTEPUEB OLEHKH
KOHTPOJIbHOI padoThI:

- IITyOOKOE U TIOJTHOE OBJIAJICHUE
cojiepkaHueM y4eOHOTO
Marepuana 40 6.

- YMEHHE pelrath MPaKTHIECKUE
3agaun 20 0.

- popMynMpoBaTh U 0OOOCHOBHIBATH
cBOIO TOUKy 3peHust 20 6.

- TPaMOTHOE, JIOTUYECKOEe
uznoxxenue orsera 10 0.

- KQUeCTBEHHOE BHEIIIHEE

odpopmienue 10 O.

Hroro:100 6.

Ilepeyenb KpUTEpUEB OLEHKHU
JAOKJIAI0B:

- ymeHue copMyaupoBaTh 1eib U
3ajauu paboTer 9 0.

- yMeHue paboTaTh ¢ HAyYHOU
JAUTEepaTypoil (OJTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh

nuTupoBanus) 9 0.

- [lonHOTa ¥ TOTUYHOCTH
packpbITUS TeMBI 9 0.

- CTeneHb caMOCTOSATEIbHOCTH
MblImieHus 9 0.

- KoppektHOoCcTh BBIBOJIOB — 8 0.
- PeanpHas HoOBH3HA paboTHI -80.
- Tpynoemkocth paboTsl 14 6.

- Kynerypa odopmienus texcra
(cooTBeTCTBUE TPEOOBAHUSIM
o OpMIIeHHUS, CTHIINCTUKA
U3JI0KEeHUs, TPAaMOTHOCTb) 14 0.
- DpyAUpPOBaHHOCTH aBTOpa B
paccMaTpuBaeMoil 006IacTH
(BMameHue MaTepraoM,
TEPMHUHOJIOTHEH, 3HAKOMCTBO C

O11eHKa BBITIOJIHEHUS U
3aTUTHI: KOHTPOJIBHBIX
paboT, 1abopaTopHbIX
paboT, MPaKTUIECKUX
3azad,

BCP — nokinanos




COBPEMEHHBIM COCTOSIHUEM
npobiems) 6 0.

- KagecTBO OTBETOB Ha BOIPOCHI
(mosiHOTA, APryMEHTUPOBAHHOCTb,
YMEHHE pearupoBaTh HA KPUTUKY,
TOTOBHOCTH K JUCKyccur) 14 0.
Hroro:100 6.

I1K3

YMeHue BiaseTb
OCHOBHBIMH METOJIAMH
HAY4YHOT'O TIO3HAHUS,
WCTIOJIb3yEeMbIMU B
¢dusuke: HAOTIOACHUEM,
OTIMCaHHEM,
HU3MEpEHUEM,
HKCTIEPUMEHTOM; YMEHHE
pemats pusnveckue
3aauu;

Ilepeyensb KpUTEPUEB OLEHKH
KOHTPOJIbHOI padoThI:

- IIIyOOKOE U TIOJIHOE OBJIAJICHUE
coJIep’KaHueM yueOHOro
matepuaina 40 6.

- YMEHHE pelrath MPaKTHIECKUE
3agaun 20 0.

- (opMynupoBaTh U 0OOCHOBHIBATH
CBOIO TOUKy 3peHust 20 6.

- TPaMOTHOE, JIOTHYECKOe
uznoxxenue orsera 10 0.

- KAYeCTBEHHOE BHEIIIHEE
odpopmienue 10 O.
Hroro:100 6.

IlepeyeHb KpUTEpUEB OLEHKHU
JAOKJIAI0B:

- yMeHue copMyIupoBaTh LENb U
3a1auu paboTer 9 6.

- YMmenue paboTaTh ¢ HAy4YHOH
JIUTEepaTypoil (OJTHOTAa HAYYHOTO
0030pa, TPaMOTHOCTh
nuTupoBanus) 9 0.

- [TomHOTA M TOrMYHOCTH
pacKphITHSI TEMBI 9 0.

- CTeneHb caMOCTOSATEIbHOCTH
MblIiieHust 9 0.

- KoppekTtHOoCcTh BBIBOJIOB — 8 0.

- PeanpHas HoOBU3HA paboTHI -80.
- Tpynoemkocth padoTsl 14 0.

- Kynprypa odopmienus texcta
(cooTBeTCTBUE TPEOOBAHUSAM
o OopMIIeHHUS, CTHIINCTUKA
U3JI0OKEHUS, TPaMOTHOCTh) 14 0.

- DpyAUpPOBaHHOCTH aBTOpa B
paccMaTpuBaeMoil 0061acTH
(B1ameHue MaTepuaiom,
TEPMHUHOJIOTHEH, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM
npobiems) 6 0.

- KauecTBO O0TBETOB Ha BOMPOCHI
(momHOTA, apTyMEHTUPOBAHHOCTb,
yMEHHE pearupoBaTh Ha KPUTHKY,
TOTOBHOCTb K JicKyccun) 14 0.
Hroro:100 6.

IlepeyeHb KpuTEpHEB OLICHKHU

O1reHKa BBITIOJIHEHUS U
3aITUTBI: KOHTPOIBHBIX
paboT, 1a6opaTopHbIX
paboT, MPaKTUYECKUX
3azad,

BCP — noknanos




J1abopaTopHOi padoThI:

- YMEHHE aHATU3UPOBATh 33][a9y
U BBIJICJSITh €€ COCTaBHBIE YaCTU
20 6.
YMEHHE pearnu30BaTh
cocraBieHHbI ian 20 0
- OIICHUBATH PE3YJIbTAT U
MOCJIEACTBHS CBOUX NEHCTBUI
(caMOCTOSITENTHHO WJIN C IIOMOIIBIO
npenoaasarens) 200.
- 3amuTa J1a00paToOpHOM PabOTHI
20 6.
Hroro:100 6.

I1K4

CdopmMupoBaHHOCTH
YMEHUH TPUMEHSITh
MIOJIy4E€HHBIE 3HAHUS [T
O0OBSCHEHHS YCITOBUI
MpOTeKaHUs (PU3NIECKUX
SIBJICHUN B IPUPO/IE,
npo¢eCCHOHAIBHON
cdepe U A1 IPUHITUS
MPAKTUYECKUX PEIIeHUN
B [TOBCE/IHEBHOM JKU3HH;

IlepeyeHnb KpUTEPUEB OLEHKH
KOHTPOJIbHOI padoThI:

- IITyOOKOE U TIOJTHOE OBJIJICHUE
cojiepKaHueM y4eOHOTO
matepuaina 40 6.

- YMEHHE pelraTh MPaKTHICCKUE
3agaun 20 0.

- (opMyIHpoBaTh U 0OOCHOBHIBATH
cBOIO TOUKy 3peHust 20 6.

- TPaMOTHOE, JIOTHYECKOE
u3noxkenue orsera 10 6.

- KAYeCTBEHHOE BHEIIIHEE

odpopmienue 10 O.

Hroro:100 6.

IlepeyeHb KpUTEpPUEB OLEHKHU
JAOKJIAI0B:

- yMeHue copMyIupoBaTh LENb U
3ama4yu padoTsl 9 0.

- YMenue paboTaTh C HAy4YHOMH
JAUTEepaTypoil (IOJTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanus) 9 0.

- [lonHoTa ¥ TOrUYHOCTH
packpbITUs TeMBI 9 O.

- CTeneHp caMOCTOSATEIbHOCTH
MblImieHus 9 0.

- KoppektHocTh BBIBOJIOB — 80.

- PeanpHas HOBU3HA paboOTHI -8 0.
- TpynoemkocTthb paboThl 146.

- Kynprypa odopmienus Texcra
(cooTBeTCTBUE TPEOOBAHUSAM
o(opMIIeHHUS, CTHIINCTUKA
U3JI0KEeHUs, TPAaMOTHOCTb) 14 0.
- DpyAUpPOBaHHOCTH aBTOpA B
paccMaTpuBaeMoil 006IacTH
(BrameHue MaTepuaiom,
TEPMHUHOJIOTHEH, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHHEM
npobiemsl) 6 0.

O11eHKA BBIITOJHCHUS U
3aITUTHI: KOHTPOJIBHBIX
pabor;

BCP — noknanos,
MIPOEKTA; MPAKTHICCKUX
pabot




- KagecTBO OTBETOB Ha BOIIPOCHI
(mosiHOTA, APryMEHTUPOBAHHOCTD,
YMEHHE pearupoBaTh HA KPUTHKY,
TOTOBHOCTB K JucKyccun) 14 0.
Hroro:100 6.
Ilepeuensb KpuTepues OLeHKH
JabopaTopHoii padoThbI:

- YMEHHE aHaJIU3UPOBATh 3aauy
U BBIJIEJSITH €€ COCTaBHbIE YaCTU
20 6.
YMEHHE pean30BaTh
COCTABJICHHBIN IIJIaH
20 6.
- OLIEHUBATh PE3yJbTaT U
IIOCJICICTBUS CBOUX IEHUCTBUU
(caMOCTOSITENIEHO UJTU C IIOMOLIBIO
npenonasarens) 20 0.
- 3aIIUTa IPAKTHYECKON paboThI
20 6.
Hroro:100 6.

I[IK' 5

YMmenus oOpadaThIBaTh
pe3yJIbTaThl U3BMEPEHUH,
oOHapyKUBaTh
3aBUCHUMOCTb MEXIY
¢buznueckuMu
BEJIMYUHAMHU, OOBICHATh
MOJTyYCHHBIE PE3yJIbTATHI
U JIeNaTh BbIBOABI;

Ilepeyenb KpuTEpUEB OLEHKHU

KOHTPOJIbHOM padoThI:

- ITyOOKO€ U MOJIHOE OBJIaJICHHUE
coJiepkaHueM y4eOHOTO
Marepuana 40 0.

- YMEHHE peliath NpakTHUeCKue
3amayu 20 0.

- (GopMynHpoBaTh U 0OOCHOBHIBATH
CBOIO TOUKY 3peHusi 20 0.

- TPaMOTHOE, JJOTHYECKOe
uznoxxenue orsera 10 0.

- KQUeCTBEHHOE BHEILIHEE

odpopmiienue 10 O.

Hroro:100 6.

Ilepeyenb KpuTEpUEB OLEHKHU
JAOKJIAI0B:

- ymeHue cpopMyaupoBaTh 1eib U
3a1auu paboTer 9 0.

- YMeHue paboTath ¢ HAy4YHOU
JIUTEepaTypoil (OJTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanus) 9 0.

- [lonHOTa ¥ TOTUYHOCTH
packpbITUS TeMBI 9 0.

- CTeneHb caMOCTOATEIbHOCTU
MbImeHus 9 6.

- KoppekTHOCTh BBIBO/IOB -80.

- PeanbHas HOBU3HA pabOTHI-80.
- Tpynoemkoctb paboTs! 140.

- Kynbrypa odopmienus tekcra
(cooTBeTCTBHE TPEOOBAHUAM
oopmIeHHs, CTUIIMCTHUKA

Or1neHKa BRITIOTHEHHUS H
3aITUTHI: KOHTPOJIBHBIX
pabor;

BCP — noxnanos,
MPOEKTA; MPAKTHICCKUX
pabor




U3JI0KEeHHUs, TPAMOTHOCTB) 140.
- OpyIMpOBaHHOCTH aBTOPA B
paccmaTrpuBaeMoi o0acTu
(BmazeHue MaTepHualiom,
TEPMUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHUEM
npo6iems) 6 0.
- KagecTBO OTBETOB Ha BOIPOCHI
(TmosHOTA, APTyMEHTHUPOBAHHOCTb,
yYMEHHE pearupoBaTh HA KPUTHKY,
TFOTOBHOCTb K JucKyccun) 14 6.
Hroro:100 6.
Ilepeyens KpuTEpHEB OLIEHKH
JabopaTopHoii padoThbI:

- YMEHHE aHAJIM3UPOBATh 3a7a4uy
U BBIJICTIATH €€ COCTaBHBIE YaCTH
20 6.
yYMEHHE pean30BaTh
COCTABJICHHBIN IJIaH
20 6.
- OIICHUBATH PE3yJIbTAT U
HOCJIENCTBUS CBOUX JNEUCTBUI
(caMOCTOSITENTHHO WITH C TTOMOIIBIO
npenogasatens) 20 6.
- 3aIIUTa TPAKTUUIECKON PabOTHI
20 6.
Hroro:100 6.

I1IK6

CdopmMupoBaHHOCTH
YMEHUH TPUMEHSITh
TIOJIyYE€HHbIE 3HAHUS [T
OOBSICHEHHS YCIIOBHI
MPOTEeKaHUs (PU3NIECKUX
SIBJICHUU B IPUPO/IE,
npo¢eCCHOHAIBHON
cdepe u A1 TPUHIATUS
MPAKTUYECKUX PEIIeHUN
B [TOBCE/IHEBHOM JKU3HH,

Ilepeyenb KpUTEpUEB OLEHKHU
KOHTPOJIbHOM padoThI:

- I1y0OKO€ U MOJHOE OBJIaJICHHE
coJiep>KaHueM yueOHOro
marepuana 40 0.

- yMEHHE peliaTh NPaKTHUeCKue
3agaun 20 0.

- (opMynMpoBaTh U 0OOCHOBHIBATH
CBOIO TOYKY 3peHust 20 0.

- TPaMOTHOE, JIOTHYECKOe
uznoxenue orpera 10 0.

- KQUeCTBEHHOE BHEIIIHEE
odpopmienue 10 O.
Hroro:100 6.

Ilepeyenb KpuTEepueB OLEHKHN
JAOKJIAI0B:

- ymeHue copMyIupoBaTh 1eNb U
3amaun pabotsl 9 6.

- YMeHue paboTath ¢ HAy4YHOU
JIUTEepaTypoil (MOTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanusi) 9 0.

- [lonHOTa M TOTUYHOCTH
pPacKpbITUs TEMBI 9 ©.

O1eHKa BBITTOJTHCHUS U
3aIIUTHI: KOHTPOJBHBIX
pabor;

BCP — noknanos,
MIPOEKTA; MIPAKTUUECKUX
pabort




- CTeneHb caMOCTOSATEIbHOCTH
MbIieHust 9 0.
- KoppexkTtHOoCTh BBIBO/10B-80.
- PeanpHas HOBU3HA paboTHI -80.
- Tpynoemkocts paboTsl 140.
- Kynerypa odopmienus tekcra
(cooTBeTCTBUE TPEOOBAHUAM
0 OpPMIICHHUS, CTHIINCTUKA
U3JI0KEHUs, TPaMOTHOCTb) 14 6.
- OpyIupOBaHHOCTH aBTOPA B
paccMmarpuBaeMoit 00racTu
(BmazeHne MaTepHaiom,
TEPMHUHOJIOTHEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHHEM
npobiiemMsl) 6 O.
- KagecTBO OTBETOB Ha BOIPOCHI
(TmonHOTA, ApTyMEHTUPOBAHHOCTb,
YMEHHE pearupoBaTh HA KPUTHKY,
TOTOBHOCTH K JIUCKyccHu) 14 0.
Hroro:100 6.
Ilepeyenb KpuTEpUEB OLEHKHU
JabopaTopHoii padoOThbI:

- YMEHHUE aHAJIM3UPOBATh 3a7a4y
Y BBIJICIISITH €€ COCTaBHBIE YaCTH
20 6.
yMEHHE pean30BaTh
COCTABJICHHBIN IJIaH
20 6.
- OLIEHUBATh PE3yJIbTaT U
MIOCJICICTBUS CBOUX NEHUCTBUU
(camMOCTOSITENNEHO UJTH C IIOMOIIBIO
npenonasarens) 20 0.
- 3amuTa J1abopaTopHO pabOThHI
20 6.
Hroro:100 6.

Ilepeyenb KpuTEpPUEB OLEHKHU
NMPaKTH4YeCKO padoThI:

- YMEHHE aHAIM3UPOBATH 33/1a4y
1 BBIJICNISTH €€ COCTaBHBIC YacTH
20 6.
YMEHHUE peallu30BaTh
COCTaBJICHHBIH IJ1aH
20 6.
- OLICHUBATh Pe3yJIbTaT U
MOCJIEACTBUS CBOMX JICHCTBUM
(caMOCTOSATENIbHO WJIH C IIOMOIIIBIO
npenoaasarens) 200.
- 3aIUTa TPAKTHYECKON paboThI
20 ©.
Hroro:100 6.




IIK7

CdhopmupoBaHHOCTH
COOCTBEHHOM MO3UIINU
110 OTHOIICHUIO K
(busnueckoit
uHpOpMaINH,
IIOJIy4a€MOM U3 Pa3HbIX
HCTOYHUKOB.

Ilepeuensb KpUTEPUEB OLIEHKH
KOHTPOJIbHOIi padoThI:

- r1y0OKOE U TIOJTHOE OBJIAJICHHE
coJiepKaHueM y4eOHOro
marepuana 40 0.

- YMEHHE peliath MPaKTHISCKUE
3anaun 20 6.

- (opmynupoBaTh 1 000CHOBBIBATH
CBOIO TOUKy 3peHust 20 0.

- TPaMOTHOE, JIOTHYECKOE
usnoxxenue orsera 10 0.

- KQa4eCTBEHHOE BHEIITHEE

odpopmiienue 10 O.

Hroro:100 6.

IlepeyeHnb KpUTEPUEB OLIEHKH
€o001IeHHMIi:

- yMeHHue cpopMyIUpOBaTh LENb U
3a1auu paboTer 9 6.

- YMeHue paboTath ¢ HAyYHOU
JIUTEepaTypoil (IOJTHOTAa HAYYHOTO
0030pa, TPaMOTHOCTh
uuTupoBanusi) 9 6.
- [TonHOTa ¥ TOTUYHOCTH
packpbITUs TeMBI 9 0.
- CreneHb CaMOCTOSITENLHOCTH
MBbITIUICHUS 9 0.
- KoppektHOocTh BBIBO/IOB-80.
- PeanpHas HoBU3HA paboOTHI -8 0.
- Tpynoemkocth paGotsl 140.
- Kynbrypa odopmienus tekcra
(cooTBeTCTBUE TPEOOBAHUIM
oopMIICHHS, CTHITCTHKA
W3JI0KEHUS, TPaMOTHOCTB) -140.
- DpyIMpOBaHHOCTh aBTOPA B
paccMaTpuBaeMoin 00JIacTH
(BiIazicHUE MaTepHaIoM,
TEPMUHOJIOTHEH, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHUEM
npo0semsl) 6 0.
- KauecTBO OTBETOB Ha BOIIPOCHI
(TOJTHOTA, apTYMEHTUPOBAHHOCTD,
YMEHHUE pearupoBaTh HA KPUTHKY,
TOTOBHOCTb K TUCKyccun) 14 6.
Hroro:100 6.
Ilepeyenb KpuTepUueB OLEHKHU
J1a00paTopHOM padoTHhI:

- YMEHHE aHaJIU3UuPOBATh 33729y
U BBIJICISITH €€ COCTaBHBIE YaCTU
20 6.

yMEHHE pean30BaTh
COCTaBIICHHBIH TUTaH
20 0.

OrieHKa BBITIOJIHEHUS U
3aIUTBI: KOHTPOIBHBIX
paboT, 1a00paTOpHbBIX

pabot, BCP — noxnanos




- OIICHUBATH PE3YJbTAT U
MOCJCACTBHS CBOMX ACHCTBUM
(camMOCTOSTENIbHO UM C IIOMOIIBIO
npernogasarensi) 20 0.

- 3aIUTa TPAKTHIECKON pabOThI
20 6.

Hroro:100 6.

OrneHka MHAMBUAYATBHBIX 00pa30BaTEIbHBIX JOCTUKEHUHN IO pe3ybTaTaM TEKYIIETO
KOHTPOJISI IIPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCATHHON IIKAIOH (Ta0iuIa).

Ipouent KauyecTBeHHasi OlleHKA HHANBUAYATbHBIX
Pe3yJIbTATUBHOCTH 00pa3oBaTeIbHbIX T0CTHKEHUI
(IpaBWJILHBIX 0TBETOB) | 6aJ1 (0OTMeETKA) BepOaJIbHBIH aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 =79 3 YAOBJIETBOPUTEITHHO
menee 70 2 HE yJIOBJIETBOPUTEIHHO

Ha sTane npoMexyTO4YHOM aTTeCTaluu 110 MEIMAaHE KAaY€CTBEHHBIX OLIEHOK MHAWBUIAYaJIbHbIX
00pa30BaTeNbHbIX JOCTHKEHUN IK3aMEHALlMOHHOW KOMUCCHEN ONpeeseTcss HHTerpatbHast
OLIEHKa OCBOCHHBIX CTy/I€HTaMU NPOoGeCCHOHATBHBIX U OOLTUX KOMIIETEHIINH KaK pe3yIbTaToB
OCBOEHUS yU€OHON JUCIUITITUHBIL.

Y4yeOHo-MeTOAMYECKHE MaTepuaJibl o Y /I:
1./luoakmuueckue cpedcmea op2anu3ayuu y4eOHvIX 3AHAMUIL:

1)

2)

3)
4)
5)
6)

7)
8)

Buneonpesenranuu no teMam: «Kunemarukay, «Jlunamuka», « Cuiabsl B MEXaHUKE», «3aKOH
COXpaHEHUs UMITYJIbCa», «3aKOH COXpaHEHUs SHEPTumn», «PaBHOBECHE aOCOIIOTHO TBEPIBIX
Tem», «OCHOBBI  MOJEKYISIPHO-KHHETHYECKOM  TEOpUM», «YPaBHEHHUE  COCTOSIHHS
uaeanbHOro rasza. ['a3oBeie 3akoHBI», «B3anMHbIE NpekpanieHuss XUIKOCTH W Ta30By,
«TBepapie Tena», «OCHOBBI TEPMOJUHAMUKNY, «DJIEKTPOCTATUKAY, «3aKOHBI MTOCTOSHHOIO
TOKa», «DJNEKTPUYECKUA TOK B  pasaWYHBIX  cpefax», «MarauTHoe  ToJiey,
«JnexkTpoMarHuTHas WHAYKIUs», «Komebanuss u BomHbD, «lIpon3BojacTBO, mepegada u
WCIIOIB30BAHUE AJIEKTpOdHEprum», «Ontukay, «M3mydeHue u crnekTpbl», «CBETOBBIC
KBaHTBI», «ATOMHas Gpusuka», « DU3rka aTOMHOTO SApay, « DIEeMEHTaApHbBIE YaCTHIIBD.
Kaprouku ¢ 3agaHusMu Uil KOHTPOJBHBIX paboT mo pasaenam (usuku: «MexaHHuKay,
«OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHN», «DIEKTPOCTaTHKa», « MarHUTHOE TOJIe»,
«Konebanus u BomHb, «Ontukay, «M3mydenue u cnektpel», «KBanToBas ¢usnkay,
«Du3rKa aTOMHOTO SJIpay.

Tabmuibl U CXeMBI 10 pazjaenaM (pU3uKH.

Kaprouku ¢ 3aianusiMu aj1s1 1a00paTOPHBIX padoT.

3ananus Mo PU3NYECKUM TUKTAHTAM.

KpoccBopabl 1o Temam: «TepMoauHaMuKay, «IJIEKTPOCTATHKA», «DJIEKTPOMArHUTHAS
WHITYKIIHS.

3amanus o GU3NYeCKUM BUKTOPHUHAM U OJIUMITHA/IAM.

JIabopatopHoe 000py/10BaHUE.
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MeToauyeckue peKOMeHIalHU
JJIS1 IpenoaBareJieil Mo NJIAHUPOBAHUIO, MOJATOTOBKE U MPOBEIEHUIO JIA00PATOPHBIX
(mnpakTHyeckux) pador (3aHATHI) MO MpeAMeTaM U IMCHUILIHHAM

1. Beegenue.

JlaGoparopHasi paboTa, MPaKTUYECKOE 3aHATHE - 3TO TAKOH METO] 00y4EHUs, IPH KOTOPOM
oOydarommuecs 1oJ pyKoBOJCTBOM IPENOAaBaTeNs U 110 3apaHee HAMEUEHHOMY IUIaHY
IIPOJIEIIBIBAIOT OIBITHI WIIM BHIIOJHSIOT ONpEAEICHHbIE IPAKTUUECKUE 3aJaHHs U B IIPOLIECCEe X
BOCIIPUHHMMAIOT U OCMBICJIMBAIOT HOBBIM y4eOHBIN MaTepual.

[IpoBenenue mabopaTOPHBIX PAOOT M MPAKTUIECKUX 3aHITUH - C IENIbI0 OCMBICTICHHUS HOBOTO
y4eOHOTO MaTepHaia BKIIOYAeT B ce0sl CIeAyIOIe MeTOAMYeCKIe MPUeMbI: TIOCTAHOBKY TEMBI
3aHSTUN U ONpezieNIeHUE 3a/1a4 JJAOOPaTOPHbIX PpabOT U MPAKTUYECKUX 3aHATUH ONpe/esieHne
MOPSAJIKA WM OTAEIBHBIX €€ 3TANOB; HEIOCPEICTBEHHOE BBINOIHEHNE J1a00paTOPHBIX padoT U
MPaKTUYECKUX 3aHATUN CTYJEHTOB U KOHTPOJIb IIPEI0AaBaTENs 32 XO0M 3aHITUH U COOJIIOIEHUEM
TEXHUKHU 0€30M1aCHOCTH; MTO/IBE/IEHUE UTOIOB J1a00PAaTOPHO-NPAKTUYECKOW paboThl U
(dbopMyIHpoBaHHE OCHOBHBIX BBIBOJIOB.

2. CTpyKTypa M 3Tanbl BbINOJHEHNS J1a00paTOPHBIX (IPAKTHYECKNX) PadoT.

3amaHus, OpraHu3ylole NpuMeHeHHe 3HaHUuH JeTATCs Ha 4 TPYIbL: B Mpoliecce 0TpaboTKU
YMEHUH ¥ HaBBIKOB PEIICHUS 3a71a4; 10 IMOATOTOBKE K JJAOOPATOPHBIM paboTaM; MO BBHITOIHEHUIO
71a00PaTOPHBIX PadOT M MPAKTUYECKHUX 3aHATHH, IO MOJATOTOBKE K KOHTPOJIBHBIM paboTaMm.
Hennb 3apanHmii co31aTh YCJAOBHA JIsI: YCIICITHOTO TPUMEHEHHUS CTYICHTAMHU TEOPETUICCKUX
3HaHUH Ha PAKTUKE; GOPMUPOBAHUS AHATTUTUUECKUX CIIOCOOHOCTEH; (hOPMHUPOBAHUS
CIOCOOHOCTEH JIOTHYECKOT0 MBITIICHUS; (POPMUPOBAHUS YMEHHI UCIIOJIb30BATh 3HAHUS
MPUOOpPETEHHBIC HAa IPUMEPE, H3JT0KEHHOM IPEToIaBaTe]IeM B HOBBIX YCIIOBHSIX 3aJ1a4H;
(hopMHUpOBaHUE CTIOCOOHOCTEH 1O TTOCTAHOBKE I1€JIeH; BEIPAOOTKM YMEHUH TIIIaHUPOBAHUS
CIOCO0OB JOCTHIKEHHUS 1IeJIeH; CIIOCOOHOCTEN K pedIeKCUH 110 TTOBOAY CBOEH JCSATEIHHOCTH.
3amanus, OpraHu3yIonMe MpUMEHEHNE 3HAHUK B POIIECCe OTPAOOTKH YMEHHUI 1 HABBIKOB
pelIeHus 3a/1a4 UMEIOT CIIEeIYIONIYI0 CTPYKTYpY: KpaTkoe 000CHOBaHHE MPEATIOKEHHBIX BUI0B
NesITeNIbHOCTH;, TEKCT 3a/1a4; TJIaH peuIeHus; He0OXO0AUMbIN TEOPEeTUUECKUN MaTeprat:
onpeneneHus, Gopmysibl (OHM HaOpaHbI MPUPTOM, OTIUYAIOIIUMCS OT MPU(PTa OCHOBHOTO TEKCTA),
pacueTsl, IEHCTBUS C eqUHUIIAMH U3MEPEHUSI. [TpaxTuka
MIPOBEJICHUS] YPOKOB PEIICHUS 3a/1a4 C MCIOJIb30BAaHUEM 3TUX 33JaHUI MTO3BOJISIET IPETIOAABATEIIO
0TKa3aThCsl OT MHOTOKPATHBIX U HYIHBIX 00bsiICHEHUH. CTyIeHThl CAMOCTOSATENBHO, HCIIONb3YSI
IUIaH pEelIeHUs, IPEUI0KEHHbIN MperoiaBaTesieM, IEPEHOCUT CBOU ACUCTBUS B YCIOBHSI HOBBIX
3a/la4 U yCHELIHO UX PelIatoT. 3a/JaHus, OPraHU3yIoUIIe CAMOCTOSITeIbHYI0 padoTy 10
MOATOTOBKE K JJAOOPATOpHBIM paboTaM U MPAKTUYECKUM 3aHSATHUSM, COIEPKAT: aHATUTUYECKHE
BOIPOCHI OPraHU3YIOIINE MOTHBAIHMIO U LIeJIenoaraHue, Mpolecc MOCTaHOBKHA OCO3HAHHBIX
HCCIIEIOBATENLCKUX IIeNIel CBOEH pabOThl, OCMBICIIEHUE U MPUHSATHE IJIaHA 11O JOCTHXKEHUIO CBOUX
1[eJIeii; TEKCT pacueTHBIX 3a/a4, COJACPKAIIUX TEOPETUUECKIE BOIIPOCHI, TAIOIINX CTYyIEHTaM
BO3MOXHOCTh ()OPMUPOBATH CIOCOOHOCTH M pedIIeKCHH PE3YILTATOB CBOCH JESITENLHOCTH.
3amaHus 10 BBIMIOJHEHHUIO JIAOOPATOPHBIX PabOT M MPAKTUUECKUX 3aHITUN SBISIOTCS
uHCTpyKUUAMHA. OHU TPECTABIAIOT COOOH MIIaH MO AOCTHXKEHHUIO Y4eOHOM 11eJH, eMHON I BCeX
CTYJEHTOB, MUHUMYM JIEHCTBHUI1, KOTOPbIE HY)KHO OCYILIECTBISATh, YTOOBI IOCTUYD MOJIOKUTEIHHOTO
pesynbrara. J{ns 6osee BEICOKOTO pe3ylibTaTa paboThl, CTYAEHT JOIKEH CPOPMYITHUPOBATH CBOU
JUYHBIE 11eNTh pa0OoThl, HAIIPaBJICHHbIE Ha JOKA3aTeNbCTBO CBS3U TEOPHS - MPAKTHKA.

[Ipu oco3HaHHOM OCTAHOBKE IIeNiell CTYICHTaMU, TPOUCXOANT IUTAaHUPOBAHKE JEHCTBU,
KOTOpBIE MIPUBEAYT K yCIEUTHOMY pe3ybTaTy. OueHb Ba)KHBIM, 3aKIIOYUTEIbHBIM 3TallOM
BBITIOJTHEHUS JIAOOPATOPHBIX PabOT U MPAKTUYECKUX 3aHITUN SBJSETCS BHIBOJA. B HEM CTyIeHTHI
aHAIIM3HUPYET, MPOLECC HOCTHKEHHUS TOCTABICHHBIX 11eTieil, 00BACHSAET Pe3yIbTaThl CBOUX
M3MEpEHUH U pacuyeToB, TOKA3hIBAET X MPABUIBHOCTD, UCIIONB3Ys CIIPABOYHBIE MAaTEPUAIIHIL.



3. Cnenuduka NJIaHUPOBAHMS, OATOTOBKH U NMPOBeIeHNs JIA0OPATOPHBIX U MPAKTUYECKHX
3aHATHI B NPOeCCHOHATBLHOM YUHIINIIE
[Tnan 3ansTHS pa3padaThiBacTCs HA OCHOBE paHee COCTABICHHOTO KaJIEHAaPHO-TEMaTHIECKOTO
miada. B IHUPOKOM CMBICJIC - HY?KHO 'OTOBUTHCA HEC K KOHKPCTHOMY 3aHATHUIO, & K CUCTCMC
3aHATUN. YcHex Jeia pelaeT He AMU30ndecKas OAr0TOBKAa K TOMY WJIM MHOMY 3aHSTHIO, a
crcreMa paboThI IPEnoaBaTesi, KOTOpas BKIIOYACT: PETYJISAPHBIC 3aHIATHUS 110 TPENoJaBaeMOi
AUCHUIIIMHE, CUCTECMATHYCCKOC N3YUCHNEC aKTYAJIbHBIX BOIIPOCOB II€AArOr UK, IMCUXO0JIOIUH,
YaCTHOM METOJUKU; yIiIyOJIEHHOE U3YyUEHHE ITyTeH TECHOU CBSI3U TEOPUU U IIPAKTHUKHY;
O3HAKOMJICHHE C BaXKHESHIITIMH AOCTHXKCHUAMU HAYKU U TCXHUKH, CAMOBOCIIMTAHHUEC.
[IpemonaBaTens TOKEH BBIPAOOTATh ISl ce0s1 CUCTEMY PadOTHI, T.€. KOMIUIEKCHOE PELICHHE
T000T0 BOIIPOCa, KOTOPOE OCYIIECTBISIETCS C YI€TOM COBPEMEHHBIX JIOCTH)KCHUN HAYKH U
npakTuku. OnbIT nepeaars Heab3d. Ero HyxHo uzydars. Ero HeBo3MOXHO BHEpUTH. Ero Hy»)XKHO
CIPOEKTUPOBATH B KOHKPETHYIO MeJaroruueckyto cpeay. OH co3aaercss B IpoLEecce TBOPUYECKOIO
TpyJa.

N3y4deHHBIN «4yKOl» OIBIT MOKHO HUCIIOJIB30BaTh B KAYECTBE «CTPOUTEIIBHOIO MaTepraiay
B IIPOILIECCE CO3/IaHUs CBOEH cucTeMBbl pabOThI, CBOETO OIIBITA.

[Ipouecc pa3pabOTKU KOHKPETHOTO 3aHATHS MPEACTaBIsAET COOON CO3JaH1e MOAETH
IpescTosel yueOHO-T03HABATENbHOM 1€ATENbHOCTH CTYAEHTOB IO OBJIAJICHUIO
HpOCbeCCI/IOHaJ'II)HI)IMI/I 3HAaHUAMHU U )II/I)I&KTH‘—IGCKOﬁ ACATCIIBHOCTHU IMMPEIoaaBaTeId 110 YIIPAaBJICHUIO
3THM CJIO’KHBIM TporieccoM. [IpogymbiBast KOHCTPYKLUIO 3aHATHS, IPENoaBaTeib, 0€3yCIOBHO,
OpPUEHTHUPYETCS] Ha CBOH OMBIT MpernojaBaHusl, Ha COOCTBEHHOE TBOPUYECKOE BUIEHUE OyAyIIero
3aHATUSA, YUUTBIBACT cOoOCTBEHHbBIE neaarorn4yeCKue BO3MOXKHOCTH. O)]HaKO, TaKoH IoaXoa K
pa60Te, HC BCEraa MMPUBOJUT K YCTOﬁ‘II/IBBIM ITOJIOKHUTECIIBHBIM PE3yJIbTaTaM, T.K. HC YUUTBIBACTCA
OTIBIT KOJIJIET, HAYKH, NIeJarornyeckon nmpaktuku. [loaToMy npemnogaBarento HEOOXOAUMO MIPH
pa3pa60TI<e 3aHATUSA TOJB30BATHECA CYHICCTBYIOIIMMU MCTOANYCCKUMHA PEKOMEHJAIIUAMUA 10
MIPOBEJICHUIO 3aHATUSA MO JUCLUILINHE.

O0s13aTeNIbHO HYKHO YUUTHIBATh MMOATOTOBJICHHOCTh CTYJEHTOB, HAJIMYME U COCTOSTHUE
y4eOHOM, MaTepuaIbHOM U METOAMYECKOM 0a3 kabuHeTa win JadopaTopun. COBpEeMEHHOE 3aHITHE
COCTOMTCSI TOJIBKO TOTJIa, KOT/Ia OHO 3aKJII0YaeT B ce0e 371eMEHTHI HayKH, IIEPEeI0BOro
MeIarOru4ecKoro omnbiTa, C OJJHONH CTOPOHBI, & C APYTOU - AJIEMEHTHI TBOPUYECKOM, MOMCKOBOU
NeSITeNIbHOCTH TMpernoaBaTelis. Xopollee 3aHATHE - Pe3yJIbTaT MHOT'OJIETHEW TBOPUECKOIl paboThI
MpernojaBaTesis Mo MOCTOSHHOMY COBEPLICHCTBOBAHUIO €T0 CTPYKTYPHBIX KOMIIOHEHTOB,
COJIEpKaHusl, OPraHU3alMOHHBIX (JOPM U METOJO0B Pa3BUBAIOLIEIO 00y YECHHUS.

[Iporuiecc MOArOTOBKY K 3aHATUSAM MOKHO YCJIOBHO pa30UTh Ha JIBa ATara: MepPCHeKTUBHBIH,
BKJIIOUAIOUIUI TOJATOTOBKY K Y4eOHOMY IOy, ¥ TEeKYLIUH - MOArOTOBKA K U3yUEHUIO ONpeeNIeHHOM
TeMbI Y4eOHOI MporpaMMbl U OYEPEIHOMY YPOKY.

[ToaroroBka mpenojaBaTesis K HOBOMY y4eOHOMY I'0Jly BKJIIOYAeT MOJrOTOBKY Y4eOHOTO
KaOuHeTa U pa3paboTKy MIaHupyoniei nokymenrtanuu. Kak npasusno, yueOHbINH KaOHMHET
MOArOTABIMBAIOT K HOBOMY yue€OHOMY roJly 0 OKOHYaHMHU Tipeapiayero. [lepen Hauanom
3aHSTUI TPOBOAT paboyee UCIIBITAHNE BCEX TEXHUUECKUX CPEJCTB O0YyUEHUS M KOHTPOJIS st
oTpeAeNeHUs UX MPUTOJAHOCTH K SKCILTyaTalluu, a TAaK)Ke JJIs BOCCTAHOBJIICHHS] YMEHHUI U HaBBIKOB
WX JKCILTyaTaluu.

JlabopaTopHble padoThl 3TO MPOBEACHUE CTYICHTAMH I10 33JaHUIO MPENO0IaBaATEs
OTIBITOB C UCIOJIb30BAHUEM MTPUOOPOB, MPUMEHEHHUEM UHCTPYMEHTOB U JAPYTUX TEXHUYECKHX
MPUCIIOCOOTICHUH, T.€. 3TO U3YyUEHHSI CTYICHTaMH KaKHX-JIM0O0 SBJICHUH C IIOMOIIIbIO CIEIHATIBLHOTO
000pyI0BaHUSI.

IIpakTH4eckne 3aHATHA IPOBOJIATCS NOCIIE U3YyUEHUS KPYIIHBIX Pa3/ieoB, TEM U HOCAT
00001Iar0IIMHA 1 3aKperIstomuii Xapakrep. OHM MOTYT IPOBOJUTHCS HE TOJIBKO B KaOMHETax U
MacTepCKHX, HO U 3a IpeJeaMi y4eOHOr o 3aBe/IeHUs

O0mme Tpe0OBaAHHUA K COBPEMEHHOMY NPAKTHYECKOMY 3aHATHIO KPATKO MOXKHO
chopMyIIUpPOBaTh TaK: BOOPYKATh CTYJICHTOB CO3HATENLHBIMU, ITYOOKHUMH U MIPOYHBIMU
3HaHUSAMH; POPMUPOBATH YCTYJCHTOB IIPOYHbIE HABBIKK U YMEHHs, CHOCOOCTBYIOIIHME MO OTOBKE



WX K )KU3HH, MMOBBIIATH BOCIUTATENBHBIN 3 PekT 00yueHus Ha ypoke, GOpMUPOBATH y CTYACHTOB
B IIpo1iecce 00y4YeHUs YePThI IMUHOCTHU; OCYLIECTBIISATh BCECTOPOHHEE PA3BUTHE CTYICHTOB,
pa3BUBaTh UX OOIINE U CIIEHUAIbHBIE 0COOEHHOCTH; (POPMUPOBATH Y CTYICHTOB
CaMOCTOSITENIbHOCTb, TBOPUECKYH0 aKTUBHOCTb, UHUIIMATUBY, KaK YCTOMYMBBIE Ka4eCTBA IUYHOCTH,
YMEHHSI TBOPUECKH PEIIaTh 33/1a41, KOTOPbIE BCTPEUYAIOTCS B )KM3HU; BEIPAOATHIBATH YMEHH S
CaMOCTOSITENIbHO YUUTHCS, IPUOOPETaTh U YIIIyOJsATh WK NOMOIHATH 3HaHUS, paboTaTh C
TEXHUYECKOH M UHOM JINTEPaTypol, OBJIa1€BATh HABBIKAMU U YMEHUSIMU U TBOPUECKU IPUMEHSITh
UX Ha MPaKTHKe; (OPMUPOBATH Y CTYACHTOB MOJOKHUTEIHHbIE MOTUBBI Y4€OHOH e TeILHOCTH,
[I03HABATEIbHBINA UHTEPEC, KEIAHUE YUUTHCS, IOTPEOHOCTh B PAaCIIMPEHUH U IPUOOPETEHUU
3HAHUMN, IOJIOKUTEIBHOE OTHOLLIEHUE K YUEHHUIO.
T TpeOOBaHNS YCJIOBHO MOKHO MOJEJIUTH HA YeThbIpe IrPyNibl.
BocnuraresbHble TpeGoBaHus. BocnuThIBaTh MOpallbHbIE KaueCcTBA, (POPMUPOBATH 3CTETUUECKUE
BKYChI, 00€ecTIeunBaTh TECHYIO CBA3b O0YUYEHMUs C )KM3HBIO, €€ 3aIpocaMy U TpeOOBaHUSAMH,
(hopMHpOBaTh aKTUBHOE OTHOILIEHUE K HEMl.
JupakTudyeckue TpedoBanus. O0ecrieunBaTh NO3HABATENIbHYIO aKTUBHOCTD Ha J1a00OpaTOPHBIX
paboTax U NPAKTHUECKUX 3aHATUSAX, PALlUOHAIBHO COYETATh CJIOBECHBIE, HATJISIHBIE U
MIPaKTUYECKUE METO/IbI C IpolieMaMu, paboTy ¢ yueOHMKOM, pelIeHre O3HABATeNIbHbIX 33/1a4.
Peanu3oBeiBaTh TpeOOBaHUS €IMHCTBA O0yUEHUS, BOCIIUTAHUS U PA3BUTHS ITyTEM TECHOM CBSI3U
TEOPUH C MPAKTUKON, 00yUEHUS C )KU3HbIO, C IPUMEHEHUEM 3HAHUN B PA3IMYHBIX KU3HEHHBIX
cutyauusax. Heobxonumo ocymiecTBiIsTh CHCTEMAaTHUECKU KOHTPOJIb 3@ KAUECTBOM yYCBOEHUS
3HAHWH, HABBIKOB U YMEHHM U KOPPEKLHIO UX y4eOHbIX ycunuil. [locTosHHOE noxy4yeHne oopaTHON
CBSI3M MO3BOJISIET BIUATH Ha X0J1 yUeOHOI0 Ipolecca, Koppuruposars ero. [lpu obHapyxeHumn
MpoOEeIOB B 3HAHUAX HYKHO aHAIM3UPOBATh UX MPUYUHBI M HAXOUTh IIYTH UX YCTPAHEHHUS.
[IpuyyaTh CTyA€HTOB K CAMOCTOSITEIbBHOCTH U CAMOKOHTPOJIIO B ITPOLIECCE CAMOCTOATEIbHON
MO03HaBaTeNbHOM AedaTeabHOCTU. [locTosIHHOE TpUBIIEYEHNE CTYIEHTOB K aKTUBHOMN
MI03HABATEIbHOMN IESITEIbHOCTH U BBIITOJHEHUIO IPAKTUYECKUX 3a/laHUH Ha YPOKE CIIOCOOCTBYET
3aKpEIUICHUIO 3HAHWM, HABBIKOB M YMEHUH.
IIcuxonoruyeckne TpedoBanus. [IpenonaBarens KOHTPOIUPYET TOUHOCTD, TIIATEIBHOCTD U
CBOEBPEMEHHOCTb BBIITOJHEHMSI CTYJCHTaMH KaKJoro TpeboBanus. Bons u xapakrep neparora
IPOSIBJISIFOTCA Ha YPOKE BO Beeil ero aeaTesnibHOCTH. OcOOEHHO LIEHUTCS CTYIEHTAMHU €ro
TpeOOBATENBHOCTh B COYETAHUH CO CIIPABEUINBOCTBIO U 100POXKENATEIbHOCTbIO, YBAXKEHUEM U
[e1arOrMYeCKUM TaKTOM.
I'uruennyeckue TpedoBanus. CoOitoieHUE TEMIIEPATYPHOTO peKuMa B 1a00opaTopuH,
Ha/IIeKaIluX HOpM ocBerleHus. Crenyer n3beratb 0qH000pasus B paboTe, MOHOTOHHOCTH
U3JI0KEHMS], YePEI0BATh CIIylIaHHe yueOHOM NH(POPMALIMU C BBINIOJIHEHUEM ITPAKTUYECKUX PadoT.
Ilepemena BU10B paOOThI IPUHOCUT OT/BIX, IIO3BOJISET BKIIOYATH B II03HABATEIILHYIO
NEeATeIbHOCTh Pa3InYHbIC OpPraHbl YyBCTB.

Jliis MakcUMasibHOM 3aMHTEPECOBAHHOCTH CTYIEHTOB HEOOXOAMMO YCUIIMTh MOTUBAL[MOHHBIN
3 QeKT npu NpoBeJCHNN NpakTUUYecKuX 3aHATuil. [loOyuTenbHbIM HaYaIOoM aKTUBHOM
MBICIIMTEIBHON U IPAKTUYECKOH 1eATEIbHOCTH JIOJDKHO OBITh HE IPUHYKICHUE K aKTUBHOCTH, a
&KeJlaHue 00yyaeMoro pemuTs npodieMy. ToJabKo B 3TOM ciiyyae aKTUBHOCTh OyJIeT
MOTHBHUPOBAHHOU M MPOAYKTUBHOMN. [IpenmyIiecTBo Hao OTAaBaTh HE BHEIIHEH MOTUBALIUU
(moy4uIIb OLIEHKY), @ BHYTPEHHEH (CTaHellb HHTEpECHEE APYTHM JIFOASM, CTaHEIIb «KPYThIM»
poheCcCHOHATIOM, CMOXKEIIb TOCTUYb 4ero-1100). OnHuM u3 3G GEKTUBHBIX MOTHBALMOHHBIX
MEXaHU3MOB MOBBIIICHUS MBICIUTEIBHOW aKTUBHOCTH 00y4aeMoro sIBJISIETCS UTPOBOM XapakTep
yueOHO-I03HaBaTeNbHOH esTenbHoCcTH. O0yyaroliast Urpa UMeeT BaXXHYI0 3aKOHOMEPHOCTh!
IIEpBOHAYAJIbHAS 3aMHTEPECOBAHHOCTD BHEIIHEN CTOPOHOM SIBJIEHUH MOCTENIEHHO NIEPEPACTAET B
UHTEPEC K UX BHYTPEHHEU CYTH.
YcioBusi, cnoco0CTBYIONINE PA3BUTHIO TO3HABATEIbHOI0 MHTEPECa y CTY/ICHTOB
TeXHUYeCKOro NMpouisi: pa3BUTHIO T03HABATEIBHOTO HHTEPECA, JIIOOBH K U3y4aeMOMY
peaMeTy, Mpo(eccuy U K CaMOMy MPOLIECCY YMCTBEHHOT'O Tpy/a CIOCOOCTBYET TaKas
opraHu3zaius 00y4eHusi, Ipx KOTOPOH CTYAEHT BOBJIEKAETCS B MPOLIECC CAMOCTOSITEILHOTO MOMCKa



U «OTKPBITHS» HOBBIX 3HAHUH, pElIaeT 3a/1a4u MPOOJIEMHOT0 XapakTepa; JJis MOsIBICHUS HHTepeca
K U3y4aeMOMY IIPEIMETY HEOOXOANMMO MOHUMAHUE HYKHOCTH, BAXKHOCTH, 11€1€CO00pa3HOCTH
W3YYCHHSI PEAMETA B IIEJIOM M OTACIBHBIX €0 pa3/IesioB; YeM OO0JIbIIe HOBBIM MaTepHrall CBSA3aH C
YCBOEHHBIMH PaHbILIEC 3HAHUSIMU, TEM OH UHTEpECHEee /Uit CTYJAeHTOB. CBSA3b U3y4aeMoro ¢
HMHTEpEeCcaMu, y)Ke CYIIECTBOBABIINMH y CTYICHTA paHee, TAK)KE CIOCOOCTBYET MOBBIIICHHUIO
WHTEpeca K HOBOMY MaTepualy; HU CIUIIKOM JIETKUH, HU CJIIUIIKOM TPYIHBIA MaTepHal He
BBI3BIBAaeT MHTEpeca. O0yueHre J0KHO ObITh TPYAHBIM, HO MOCWIbHBIM.  [Ipu mpoBenenun
71ab0PaTOPHBIX PabOT M MPAKTUICCKUX 3aHATUN BKHBIM SIBIISICTCS MPUBJICUCHUE BO3MOKHO
OO0JIBIIIET0 YUCIIa OPraHOB YYBCTB CTYJICHTOB: CIIyXa, 3PCHHUS, OCSI3aHMsI, 0OOHSIHUSI.
MHOTrOKaHAJIBHOCTh TIOCTYIUICHUS HHPOPMAIH 00eCIIeYHBACT JYUIIYI0 aKTHBHOCTh MO3Ta, OoJee
npouHoe 3arnoMuHanne. Heo0Xxoammo Takxe yuYuThIBaTh, YTO CTYIEHTHI UMEIOT CBOU
WHJIMBHUIyAIbHBIC TOMUHUPYIOIIME KaHAIBI BOCIIPUATHS: yarie HHGOpMAaIHs YCBaUBAETCs Yepe3
opras 3peHus (BU3yaJIbHBIN KaHall), pexXe y MOJPOCTKOB B BOCTIPUSTUH IOMUHUPYET CITyX
(ayauanpHBIN KaHa), Y HEKOTOPBIX MPeo0IajaeT KHHECTETUUECKUH KaHal BOCIIPUATHS (Uepes
OCsI3aHMEe, MAaHUITYJTUPOBAHHE C NpeaMeTamMu). IMEeHHO Mo3TOMy HOBBIE TEPMUHBI HY>KHO HE
TOJILKO BHSITHO TTPOU3HOCHUTDH, HO M 3aMMCHIBATH B TETPA/IU. He
cienyeT 3a0bIBaTh O TICUXOJOTUYECKON aTMocdepe TadbopaTOPHBIX pabOT M MPAKTUYECKUX 3aHATHMN:
HEOOXOAMMOCTH MOJACPIKAHUS TTO3UTHBHOM IMICHUXOJIOTHYECKON aTMocdephl ypoka, BEIOOpa
JEMOKPATHIECKOTO CTHIIS TIEAArOrMYeCKOr0 B3aNMOICHCTBUS.
[Ipu n3yueHnn Kax10i1 HOBOW TEMBI, HEOOXOUMO TTPOAHATU3UPOBATH €€ crielu(puKy, U BHIOPATh
BHJI 00YUYEeHUS, JUTsI TAOOPATOPHBIX padOT M MPAKTUUECKUX 3aHATUH MO IaHHON TeMe. ITO CBSI3aHHO
C T€M, YTO, K COKAJICHUIO, OYEHB TPYIHO TOOBITH JOCTATOYHO YYEOHOTO MaTepuasa, 9To0bI
obecrieunth 100% 3aHATOCTH CTY/IEHTAMH OJHUMH M TEMH K€ dJIEMEHTAMHU U3y9aeMOU TEMbI
(Hampumep, TSDKEO MPeoCTaBUTh KKIOMY CTYACHTY OTACIbHBIN JBUTATENb BHYTPEHHETO
CTOpaHHUs).

B coBpemeHHOI auIaKTUKE OpraHU3aluoOHHbIE (OPMBI 00yUeHHUs, BKII0Yasi 00s3aTeIbHbIe
1 (akyIbTaTUBHbIE, KIACCHBIE U JOMAIIHUE 3aHATHUS, TIOPA3AEISAIOTCS Ha PPOHTANIbHEBIE,
IPYNIOBbIE U UH/IUBUyaJIbHBIE.

[Ipu ppoHTaILHOM 00yUEeHHMH TIPENOIABATENb YIIPABIISET yueOHO-TT03HABATEIHLHOM
NEeSTEHFHOCTHIO BCEH TpyMIbl (TOATPYIIH), padoTaoIme Ha equHoM 3aaadei. Jlannyto Gpopmy
MOYHO HMCIIOJI30BaTh, KOTJ]a KOJIMYECTBO AIEMEHTOB TeMbI (HapuMep, KapOropaTophl) B
nmabopaTopuu JOCTaTOYHO, YTOOBI OCHACTUTH MU Kaxkoro. [IpenogaBaTens opranusyer
COTPYJIHUYECTBO CTYJCHTOB U ONpEAEIseT SAUHBIN ISl BceX TeMI padoThl. Pe3ynbTaTUBHOCTH
3aHSITUS TTOBBILIACTCS, €CIIH MPENOoIaBaTeNI0 YAAeTCs CO3AaTh aTMOCc(epy TBOPUECKOM
KOJUJIEKTUBHOM pabOThI, MOAIEPKUBATh BHUMAaHUE H aKTUBHOCTD CTYIeHTOB. OiHaKo (ppoHTaIbHAS
paboTa He yUUTHIBAET UX UHAWBUIyaIbHBIX PA3JIMUMiA, OHA OPUEHTUPOBAHA HA CPEHETO CTYACHTA.
[ToaToMy OHM CTYIEHTHI OTCTAIOT OT 3a/IaHHOTO TeMIIa PadOThI, a JPYTHE U3HBIBAIOT OT CKYKHU.

[Ipu rpynnoBsix ¢opMax o0ydeHHs IPENoJaBaTeb YIpaBIseT yueOHO-I03HABATEIbHOM
JEeSITeNIbHOCTBIO TPYIII CTYAEHTOB. VX MOHO TOIpa3ieTuTh Ha 3BEHbEBbIE, OpUTa/IHbIC,
KOOTIEpUPOBAHHO-TPYIIOBBIE U AU PepeHTNPOBAHHO-TPYIIIIOBBIE.
3BeHbeBbIe (OPMBI 00YUECHHUS MTPEINONIAral0T OPraHU3aLNI0 YIEOHOM e TEIIbHOCTH MOCTOSHHBIX
rpynn ctyaeHToB. [Ipu OpuranHoit popme opranuzyercs AeATeIbHOCTh CIEIUAIBHO
c(hOpMUPOBAHHBIX IS BBHITIOJHEHUS ONPEICICHHBIX 3a/IaHUi BPEMEHHBIX IPYII CTYACHTOB.
KoomnepuposaHno - rpynmnosas popma npeanonaraer aejieHne Ha TPyIIbl, Kaxaas U3 KOTOPbIX
BBITIOJTHSET JIUIIb YaCTh 00IIero, Kak MpaBuio, 00beMHoro 3aganus. JuddepenupoBanHto -
rpynmnoBas popma 00ydeHHsI HIMEET Ty OCOOCHHOCTh, YTO KaK MOCTOSTHHBIE, TaK i BpEMEHHbBIE
rpynmnbl 00BEAUHSIOT CTYACHTOB C OJMHAKOBBIMU YUYEOHBIMU BO3MOKHOCTSIMHU U OJTHUM YPOBHEM
c(hOpMUPOBAHHOCTH Y4EOHBIX YMEHUN U HABBIKOB.

K rpynmoBsiM (hopMaM OTHOCAT TaKke MapHyro paboTy CTy/IeHTOB. [lesTenbHOCThIO
y4eOHBIX TPYIII MPernoaBaTesb pyKOBOJUT KaK HEMTOCPEACTBEHHO, TaK M OMOCPEIOBAHHO, Yepes
CBOMX MTOMOIITHUKOB - 3B€HbEBBIX M OPUTaAUPOB, KOTOPHIX OH Ha3HAUAET C Y4€TOM MHEHUS
cTyneHToB. bpurannas ¢oopMa mo3BoJsseT BHEPUTH IPUHIIUAIT BCECTOPOHHET0 00y4eHusl, KOTaa



CTYACHT MOXXCT U3YUaThb TCMY HC TOJIBKO I10 y‘-IGGHI/IKy " CJIOBaM IIPCriogaBaTeiid, a v 10 OIIbITY
JPYTUX CTYJCHTOB, C KOTOPHIMU OH paboTaeT B Opurase.

NuanBuayajibHoe 00yueHHe CTYJCHTOB He MpeAoiaraeT uX HEMOCPEACTBEHHOTO KOHTAKTA C
Apyrumu cryaeHtamu. [1o cBOE€i CyIHOCTH OHO €CTh HE YTO MHOE, KaK CAMOCTOSITEIILHOE
BBITTOJIHCHUEC OJWMHAKOBBIX IJIA1 Bcelt T'pyHIibL 3a;[aH1/1171. OI[HaKO CCJIM CTYACHT BBIIIOJIHACT
CaMOCTOSTENIbHOE 3aJJaHNe, IaHHOE NIPENOAABATEIEM C YIETOM y4E€OHBIX BO3MOXKHOCTEH, TO TaKyl0
OpraHU3aIMOHHYIO0 POopMYy 00yUEHHUs HA3bIBAIOT UHIMBUAYATH3UPOBAHHOMN. C 3TON 1EIhI0 MOTYT
IMPUMCHATHCS CIICHUAJIBHO pa3pa6OTaHHI>I€ KapTO4KH. Ecmm npenoaaBarTeyib yACIsICT BHUMAaHUC
HECKOJIbKMM CTYZEHTaM Ha YPOKE B TO BPEMsl, KOrjia Apyrue paboTaroT CaMOCTOATEIbHO, TAKyIO
¢bopmy 00yueHHs HA3BIBAIOT WHANBUYATBHO-TPYIIIOBOH. PaccMOTpeHHbBIE OpraHu3anOHHbIC
(bOpMI)I O6y‘IGHI/I$I SIBIIAKOTCS O6HII/IMI/II OHHU IMPUMCHAIOTCA KaK CaMOCTOATCIIbHBIC N KaK 3JICMCHT
71a00paTOPHBIX PadOT M MPAKTHYECKHUX 3aHSATHIA, CEMUHApa U IPYTHX 3aHITHH.

KonnexkTtuBHasi padora, BO3HUKAET TOJIBKO Ha Oa3e auddepeHupoBaHHOM rpynnoBoi paboThI.
ITpu 5TOM OHa NpHOOpETAET ClIEAYIOIINE IPU3HAKHU: TPYIIA OCO3HAET KOJJIEKTUBHYIO
OTBETCTBEHHOCTH 3a JaHHOE IPEnoJaBaTesIeM 3aJaHHe U MI0JIy4aeT 3a €ro BIIIOJHEHNE
COOTBETCTBYIOIIYIO COLIMATIbHYIO OLIEHKY; OPTaHM3alllsl BHIIIOJHEHUS 3aJaHHsI OCYLIECTBIISIETCS
IPYIIION ¥ OTJAEIBHBIMU IPYNIIaMU IO PYKOBOJICTBOM ITPENOIABATENIS; IEUCTBYET TaKOe
paszeneHue Tpy1a, KOTOpOe YUUTHIBAET HHTEPECH! U CIOCOOHOCTH KaXKJI0TO CTYAEHTA U MO3BOJISAET
Ka)KJIOMY JIY4III€ IPOSIBUTH ce0s1 B 001IIeH IeATETbHOCTH; €CTh B3aUMHBIA KOHTPOJIb U
OTBETCTBEHHOCTb KAXKJIOTO IIEpel T'PYIIIOM.

Hugpopmayuonnoe obecneuenue odyuenus

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuil, UHTepHeT-pecypcoB, 10NO0JHUTEIbHON
JIUTEPATYPbI

OCHOBHbIE HCTOYHUKH:

1) B.®. ImutpueBa «duzuka ajist mpodeccuii ¥ CIeuaIbHOCTEH TEXHUISCKOTO TTPOQHIISL.
Vuebnuk» - M.: OUL «Axamemus», 2021;

2) B.®. JImutpueBa «dusnka a1 mpoQeccuii U CrenuaibHOCTEH TEXHUUECKOT0 MPohuIIs.
COopHuuk 3amau», - M.: OULL «Akanemusi», 2021;

3) B.®. Imutpuena, JI.W. BacuibeB «Du3zuka 11 npodeccuii v criennalbHOCTEH TEXHUIECKOTO
npodwmisi. Kontpoasabie Matepuansy - M.: OULL «Axagemus», 2021;

4) B.®. JImutpueBa «Pusnka 11 Npopeccuii U CueruaibHOCTEH TEXHUUECKOTO MPOGHIIs.
Mertoauueckue pekoMeHaanum», - M.: OUL «Akagemus», 2021;

5) A.B. ®upcos (nox pexa. T.W. Tpodumosoit) «CrnpaBounuk no puzuke» - M.: OULL «Axkagemusi»,
2021;

Jlono/iHUTE/IbHbIEC HCTOYHUKH:

1) I'.51. Mskumes, b.b. byxosnes, H.H. Cotckuii «®uznka—10 ki.» - M.: [Ipocemenue, 2018;
2) I'.S. Mskumes, b.b. byxoBues «®uzuka—11 ki.» - M.: [Ipocsemenne, 2019;

3) .B. I'onoBa «®usuka. 10 xnacc. KonTpoasHbie paboThl B HOBOM dopmare»- M.:»HTeneKT-
Hentp», 2019;

4) B. A. I'pu6oB «Camoe moyiHOe U3/1aHue TUIMOBBIX BapuaHToB 3ananuit EI'D 2018. dusuka»- M.:
ACT: Actpenb, 2018;

5) B.A. KacesinoB «®usuka — 10 xi.» - M.: [Ipoda, 2018;

6) B.A. KacesaaoB «®usuka — 11 xi1.» - M.: JIpoda, 2018.

CaifTbl ¥ 3JIEKTPOHHBIE MOCO0Hs 0 pu3nke

1)DnexTpoHHoe npuiioxkenue k yueonuky I'.5 Mskumesa, b.b. Byxosuesa, H.H. Crormkoro
«®wuzuka 10 xmace» (1DVD);

2)DnexTpoHHOE NpuiokeHue Kk yueonuky I'.5 Mskumesa, b.b. byxosuesa, H.H. Crormkoro
«®wuzuka 11 xmace» » (1DVD);

3)OtxkpsiTas ¢puzuka. Gusukon._http://www.physics.ru/;

4) Bce ana yuurend. _http://www.uroki.net/ ;

5)O06yuatomue Tectsl 1o pusuke B. U. Perensmana. http:// physics-regelman.com/;




6)O6pa3oBarenbHbIi moptan « YHEBA». http://www.ucheba.com/

7) BupryansHsie naboparopHbie padoTsl 1o ¢usuke st 10 u 11

kjaccoB. http://phdep.ifmo.ru/labor/common/;

8) DnexTponHas Bepcus razersl «Dusukay. http://fiz.1september.ru/;

9) Cepsep undopmanmonnoii momnepxkku EI'D, TMA. http://www.ege.ru/;

10) Knaccnas ¢usuka. http:/class-fizika.narod.ru/;

11) ®uszuka B anumanusx. _http://physics.nad.ru/;

12) HoBoctn u3 Mupa HayKu U TEXHHUKH. http://www.pereplet. ru/nauka/;

13) Onmcanne HHTEPECHBIX POCTHIX OMBITOB O (pru3mke. http://demonstrator.narod.ru/cont/html;
14) XXypnan mo ¢usuke, MareMaTHKe U HHPOPMATUKE ISl CTAPLIICKIACCHUKOB U YUHTEICH.
http://www.potential.org.ru/bin/view/Home/WebHome/.

Ipunoscenue 1

Cxema
O0s13aTeIbHBIX 3JIEMEHTOB YPOKA NPAKTHYECKOI0 3aHATHSA
WIH J1a00paTopHOii padoThl
Hean sadopaTopHoii padoThI MM NMPAKTUYECKOT0 3aHATHS:
— TIOCTaHOBKA IIEJIU U 33744,
—  MOTHUBAIMS MPEACTOSIEN AeITeTbHOCTH.
Oobopynosanue:
— MaTepuanbHOe o0ecreueHue,
— TEeXHUYECKHe CpeACTBa U T.II.
Xoxa ypoka
I.BBOAHBIN MHCTPYKTAXK:
—  aKTyaju3alus TeOPEeTHUYECKUX 3HaHUMN, HEOOXOAUMBIX JUISl BHIIOTHEHUST pabOThI;
— TpOBepKa JOMAIIHETrO 3a/1aHus;
— TIOBTOpEHME M3YYEHHOI0 MaTepuaa,
—  OOBsCHEHHE 3aJaHUS;
—  TmoKa3 o0Opasiia pernieHus;
—  MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH U T.II.

II.CamocTosiTesibHasi pa0d0Ta M TEKYIIMii HHCTPYKTAXK:
—  QJITOPUTM BBINOJIHEHUS 3aJaHus,
—  KOHCYJbTAllMs CTYACHTOB,
— 00oO1IeHue U cucTeMaTH3alys MOTyYeHHbIX Pe3yIbTaTOB B BH i€ TaOIUIL , TpaUKOB U
T.II.

IILIToaBeaeHne UTOTOB: (BBIBOJIBI, pE3YJIbTAThI, OTYET, MPOBEPKA
Hpunoocenue 2

MeTtoauyeckue ykazaHusi 10 BbINOJTHEHHIO
JabopaTopHoii (MPpaKTHYECKO) padoThI
JMOJIKHBI COIEPKATh:

Howmep u Ha3zBanue paboThI;
enb paboTs;
[lepeueHb TEXHUYECKUX CPENICTB IS BHIOTHEHUS paOOTHI;
[Tepeuens mporpaMMHOTO OOecTieueH s 1711 BBITIOIHEHUs PaboThI;
3aiaHust 1 METOIMYECKUE PEKOMEHIAIMHU IO UX BBITTOJIHEHUIO
KoHTtponbHbI€ BOIIPOCH;
Crpykrypy otuéTa mo 1abopaTopHOM (ITpakTHUECKOil) paboTe.
[lepeyeHb UCNOIB30BAHHOM JIUTEPATYPHI.

PN W=



9. Howmep u Ha3BaHME PaOOTHI JOJDKHBI COOTBETCTBOBATH HOMEPY U Ha3BAaHHUIO pabOTHI B

paboueii mporpamMme TUCIUTUIHHBL.
Ilpunoscenue 3

TexHoJiornyeckasi Kapra J1adopaTopHoii (MIPaKTHYeCKOi) padoThI COAEPKUT:

1. Temy u3 nporpammsl 110 IPEeIMETY

2. Iens mabopaTopHOi (IPaKTHUECKOM) pabOTHI

3. Kparkue TeopeTruueckue MmojoKeH!s! U MOHSTUS

4. Tlopsaok BBIIIOJIHEHUS,

5. Kparkoe onucanue npuémMoB JeSTeIbHOCTH CTYACHTOB, (DOPMBI IPEACTABICHUS

pe3ynbTaToB (0Opaserr)
6. BeiBoas! o pabote
7. KoHTposbpHbIE BOIIPOCHI WM 3a/1aHUs

IHpunooscenue 4
IIpaBujia pykoBOACTBA A€ATEJBLHOCTHIO CTYJIEHTOB M0 MPAKTHYECKOMY MPUMEHEHH )
3HAHUM

* UYErko omnpenenarh 3aladyd MPEACTOSIIUX MPAKTUYECKUX JEHWCTBUN, C OJHOW CTOPOHBI, U
NOoOMBAaTHCSl OCO3HAHUSA UX CYTH CTYyJACHTaMH —C JPYTOM.

e [lpemymnpexmarb CTyJCHTOB O TUITUYHBIX OMHUOKAaX W BO3MOXKHBIX CIIOCO0aX WX M30SKaAHUSI.
* He omnekarb CTyJEHTOB MO MEJIOYaM, IMOMOIIb OKa3biBaTh CBOEBPEMEHHO, CTUMYJIHUPOBATH
MPOSIBJICHUE BOJIM, HACTOMYMBOCTH, CTPEMJICHHUSI CAMOCTOSATEILHO JOBECTH padOTy J0 KOHIIA.

e JloOuBatbcsi, 4TOOBI CTYNEHTHI CaMH TOHSJIA M OCO3HAIU JOIMYCKAEMYIO OIIHOKY, CaMH
HaIlUTH CII0CO0 €€ yCTpaHEHUs U TIPEAYTIPEKICHHUS.

e Hcmonp30BaTh aHajau3 OMUOOK, JOMYIICHHBIX CTYJACHTAMH, JUIsl HAXOXKICHHS MPABUIILHOTO
pELICHUS 3a1a4H.

e [locTOAHHO CTUMYJIHMPOBATH U MOOIIPATH MPOSBICHHUS TBOPUYECKOTO MOAXOJA CTYJCHTOB K
BBIIIOJTHEHUIO 3aJaHUH.

Ipunoycenue 5
IIpuMepbl MeTOANYECKUX YKA3ZAHUNA M 32JaHUH 110 BHINOJIHEHUIO
JJa0OpPaTOPHBIX (MPAKTHYECKHX) PadoT i npodeccuii eCTeCTBEHHOHAYYHOIr0 Npouiis

JlaGopaTtopnas padora Nel

«CpaBHeHHe pad0ThI CHJIbI C ©BMEHEHHEM KHMHETHYEeCKOH FHEPIruM Tejia»
Iens: na onbiTe yOSOUTHCS B CIIPABEAJIMBOCTH TEOPEMBI O KWHETHUECKON SHEPTHU, UCCIIEYs
paboTy CUIIBl yIIPYTOCTH.
Obopyoosanue: 2 mTaTiBa 1a00PATOPHBIX ¢ My(TaMH U JalKaMu, THHAMOMETD, 1Iap, HUTKH,
JUHEIKa, BECBI C pa3HOBECAMHU.
Iloozomoseumenshbie 60npocwl:
1. Kakue Tena o01amar0T KHHETUYECKON dHEpTrUeh?

2. OT yero 3aBUCUT KMHETHYECKasl YHEPrus Tena?

3. ChopmynupyiitTe TeopeMy 00 H3MEHEHNH KHHETUYECKOM SHEPTUH Tella

XO/[ PABOTBI
1. Cobepure yCTaHOBKY: YKpPENUTE TOPU3OHTAIBHO B JIANKE IITAaTHBA JMHAMOMETP U JIANKY JUIs



—_—
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I1apa Ha BTOPOM IITaTHBE Ha BbIcOTE h = 40 cM OT MOBEPXHOCTH CTOJIA.

2. OnpenenuTe Maccy 1apa ¢ MOMOIIbIO PIYaKHBIX BECOB.

3. K mapy npussixute HUTH AuHON 60-80 cM. 3akpenuTe map B Jianke 2-ro MITaTuBa, 3aleMuB
HUTB 32 KPIOYOK TMHAMOMeETpa 1-ro mrarusa.

4. 2-¥ mTAaTHB BMECTE C IIAPOM PACTIOJIOKHUTE OT 1-TO MITATHBA HA TAKOM PACCTOSHUU, YTOOBI

Ha 11ap aeWcrtBoBana cuia ynpyroctu Fynp = 2 H (nmokazanust [uHaMOMeETpa).

5. OtmyctuTe map ¢ Janku U OTMEThTE MECTO €ro IajieHus Ha crtose. OnbIT moBTOpUTe 2-3

pa3a u onpeAeauTe cpeHee 3HaYeHUE JAIbHOCTH MOJIETa 11apa s.

6. OnpenenuTe MOIYJIb CKOPOCTH I1apa, TPUOOPETEHHOM 1O AEUCTBUEM CHUJIIBI YIIPYTOCTH.

7. Ilon neicTBuEM CUIIbI YIPYTOCTH HIAp MPUOOPETAET CKOPOCTh U , @ €r0 KHHETUYECKast SHEPTHs
u3mensiercs ot 0 10 2,Toraa Juisd BIYMCICHUS U3MEHEHHS] KHHETUUECKOM 3HEepIrun
Boctonb3yemcs popmyinoit AEk
BriBona:

JlabopaTopnasi padora Ne 2
« 3yueHune 3aBUCHUMOCTH NePHOIA KOJIeOaAHUIT HUTAHOI0 (MM MPYKUHHOT0) MATHUKA OT
JJIMHBI HUTU (MJTH MACChI TPy3a)».

Hean padorbi: OnpenenuTs 3aBUCUMOCTD IEPUO/IA KOJICOAHUH OT TTMHBI MasiTHUKa.
Iloozomosumensvhule 6onpocol:
Ha nmpumepe kakoii kose0aTeIbHOM CHCTEMBI BBITIOJIHSIETCS JIabopaTtopHas padoTa?
Kaxune hopmysibl HCTIOIB30BAHMCH JIJIs1 OTIPEICTICHUST 3aBUCUMOCTH TIEpHUOJIa KOJI€OaHUN OT JJTUHBI
MasTHUKA?
Kakoi1 BEIBOJI MOJKHO CAeJIaTh U3 CBOET0 HUCCIEI0BaHUI?
Obopydosanue: MasgTHUK, 4achl, Ipy3, JUHEHKa.
Xo0 pabomeut:
Cobepute HUTSIHOW MasiTHUK, JUTMHOW HUTH 60 cM.
OTKIIOHUTE TPY3 Ha HEOOJBIIION YToJl U OTITYCTUTE €TO.
C nomoIpIo CEKyHI0MEPa U3MEPHTE MTPOMEKYTOK BPEMEHH, 3a KOTOPBIM MasiTHUK coBepini 20
TTOJTHBIX KOJICOaHMIA.
[ToBTOpUTE OMBIT P MEHBIIEH THHE HUTH. (30 cM)
CrenaiiTe BEIYMCICHUS U 3aTIOJIHUTE TAOIHILY.
CnenaiiTe BBIBOJI IO BAIIM HCCIICIOBAHUSIM.

Ne onbiTa | liimna uutu, L (M) | Yncsao koaedanmii (N) | Hlepuon T (¢)

20

20

Buiuucnenus:

Bwieoo:




JlaGopaTopnas paGora Ne 3
«M3y4yenue 3akona Oma JJis1 y4acTKa Henm»
Iens: vzyuuts 3axkoH Oma.
Pexomenodyemule npubopur:
1) ammnepmerp,
2) BOJBTMETP,
3) HUCTOYHMK IUTAHUA,
4) Habop PEe3UCTOPOB,
5) TpoBOJA COCIMHUTEIBHEIE.
Iloozomosumenvhvle 60onpocwvl:
Ot dyero 3aBUCHUT CHJIa TOKAa B Lienu?

Kak Bxirouaercst B 1emnb: a) amrepMmerp; 0) BoabT™MeTp. [louemy umenHo tak?

Enununel u3mMepeHus CUIIbI TOKa, HANpsHKEHUs?

Xo00 pabomut
Pabora genuTcs Ha ABE YacTH.
L Hccneoosanue 3agucumocmu cuibl moxka om HANPS*CEeHUst HA OAHHOM YYacmKe Yenu.
AmnepMerp 1.a.= I
Bonpr™merp 1.4.=
1. Co0patrh 3MEKTPUUYECKYIO IIETh TI0 CXEME. R
2. 3aMKHYTb ILIeTb U TIPU TOMOIIIM peocTara J0BECTH —|:|—"
HanpsHKEHUE Ha 3aKuMax pesuctopa a0 1B, 3atem 1o N
1o 3B. \VJ

3. 3. HN3Meputb COOTBETCTBEHHO CHJIY TOKA.
PesynbTaTsl u3Mepenuii 3anectu B Tabauiy. (ConpoTuBiieHHE y4acTKa MOCTOSIHHOE. )

2B u

Hanpsokenue U, B | 1 2 3 4 5

Cuma toka I, A

4. Tlo pe3yiibTaTaM I/ISMepeHI/Iﬁ IMOCTPOUTD Fpa(bI/IK 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSAKCHUS.

CrenaTth BBIBOJI.

I, A

A

T L 1L Hccneoosanue 3asucumocmu Cuivl
1 MOKa om COnpoOmMuBIeHUs yuacmKka yenu.

i 1. Cobpartb 1emnb 1o cxeme 1, BKIIOYUB B HEE PE3UCTOP,
| conporuBnenrem 1 Om.

1 2. Ilpu momoru peocraTa yCTAHOBUTh Ha KOHIAX y4acTKa
| HanpsbkeHue 2B.

s U B 3. W3meputsb cuily TOKa B LIEH.
0 1 2 3 ' 4. TIoBTOPHUTH OMBIT ABAXKAbI C PE3UCTOPOM

conpotusiieHneM 2 OM u 4 OMm, KaKJIplil pa3 ycTaHaBJIMBas pU



IIOMOIIM peocTara HanpspkeHue 2B.
5. Pe3ynbraTel H3MEpEeHUN 3aHECTH B TaOJINILY.
[Tocrosinnoe Hanpsikenue U = 2B.
CornpotuBieHune 1 2 3 4 5
yuactka R, Om
Cunatoka I, A

6. HOCTpOI/ITI) rpa(bmc 3aBUCUMOCTH CHUJIbI TOKA OT COIIPOTUBJICHHA YYaCTKa IIPU IMMOCTOAHHOM
HaIIps>)KCHUH.
7. CI[CJIaTI) BBIBO/J] O 3aBUCUMOCTH CHUJIbI TOKA OT COITPOTHUBIICHUA.

>

ﬁ Il Il Il | Il | | Il | | >
0 R, Om

I I I I I I I I ] ]
1 2 3 4 5
8. Cnenath BBIBOJ O TOM, COOTBETCTBYIOT JIH

pe3yabTaThl paboThl 3akoHY OMa ISl yJacTKa IeTHd.

JlaGopaTtopnas padora Ne 4
«A3yueHne siBJIeHMS 3J1eKTPOMATHUTHON MHAYKIMU»
eab padoThI: U3YUUTH SBJICHUE AICKTPOMArHUTHOU UHIYKIIUH.
IIpu6opskl: MUITHAMIIEPMETp, KaTYyIIIKa-MOTOK, MAaTHUT JTyTOOOpa3HbIA, MarHUT TTOJIOCOBOM.
IHlopaook evinonnenusn pabomot
L.Buiacnenue ycnosuti 603HUKHO8EHUA UHOVKUUOHHO20 MOKA.
1.TlogkmrounTe KaTylmKy-MOTOK K 3aKMMaM MUJLTMaMIIEpMeTpa.
2. Habmronas 3a moka3zaHus MU MILTHAMIIEPMETPa, OTMETHTE, BOSHUKAII JIH
WHyKUIHUOHHBIN TOK, €CIIU:
— B HENOJBHWKHYIO KaTyIIKy BBOJUTb MarHur,
- U3 HETOJBUKHOM KAaTyIIKH BBIBOJUTH MarHur,
—  MAarHUT pa3MeCTUTh BHYTPH KaTyIIKH, OCTABIISIS HEOABUKHBIM.
3. BeisicHuTe, Kak U3MEHSJICA MarHUTHBIA MOTOK @, MPOHU3BIBAIOIIMM KAaTYIIKY B KaXXJ10M
cinyyae. Crenaiite BBIBOJ O TOM, ITPU KaKOM YCJIOBHM B KaTyIIIKE BOZHUKAI UHIYKIIMOHHBIN TOK.
I1. A3yuenue nanpasienus uHOyKyuoHH020 MoKd.
1.0 HanpaBlIeHUH TOKA B KaTYLIKE MOYXHO CYJIUTh 110 TOMY, B KaKyl0 CTOPOHY OT HYJIEBOT'O
JICJIEHHS] OTKJIOHAETCS CTPEIKa MUIIIMaMIIEPMETPA.
[IpoBepbTe, 0OMHAKOBBIM JIH OyI€T HapaBiIeHUE WHIYKIIMOHHOTO TOKA, €CIIU:
—  BBOJMTH B KaTyIlIKy U YAQJIATh MarHUT CEBEPHBIM IOJIFOCOM;
—  BBOJUTb MAarHUT B KATYUIKy MarHUT CEBEPHBIM IOJIFOCOM U FOKHBIM
TIOJIFOCOM.
2.BbIsiIcCHUTE, YTO U3MEHSIIOCh B KaX10M ciryyae. Chenaite BbIBOJ O TOM, OT YEro 3aBUCHUT
HaIpaBJIEHUE UHIYKIMOHHOTO TOKa.
1. A3yuenue seruuurvl uHOVKYUOHHO20 MOKA.
1 .IIpubnumxaiiTe MarHUT K HEMOJABIKHOM KAaTYyIIIKE MEJIJICHHO U ¢ OOJIbIIIel CKOPOCTHIO,
oTMeuasi, Ha cKobko feneHuid (N1, N2) OTKIOHSIeTCSl CTpesKa MUJLTHaAMIIepMeTpa.




2. [IpubnwmxkaiiTe MarHUT K KaTyIIKE CEBEPHBIM MOIIOCOM. OTMEThTE, Ha CKOJIBKO
nesneHnii N1 OTKIIOHSETCs CTpeNKa MUJUIMAMIIEpMETpa.

K ceBepHOMY mostocy 1yroo0pa3HOro MarHuTa NpUCTaBbTE CEBEPHBII MOIIOC MOJI0COBOTO
MarHuta. BeisicHuTe, Ha CKOJIBKO AefieHuid N> OTKIOHSIETCS CTpeika MUJITHaMIIepMeTpa Mpu
MPUOTKEHUH OTHOBPEMEHHO JIBYX MarHUTOB.

3.BeisicHuTe, KaK U3MEHSJICS MarHUTHBIN MOTOK B KaxK/10M ciyuae. Cremnaite BbIBOI, OT
Yero 3aBUCUT BeJIMYMHA UHIYKIIMOHHOTO TOKA.

Omeemvme Ha 6onpocwi:

1. B xaTymky U3 MeIHOT0 PoBoJia CHayaia ObICTPO, 3aT€M MEJIEHHO BJIBUTalOT MarHur.
OaMHAKOBBIN JIM AIEKTPUYECKU 3apsii IPU ITOM EPEHOCUTCS YEPE3 CEUEHUE MPOBOJIA KaTyIIKNU?
2.BO3HHMKHET JI1 MHIyKIIMOHHBIN TOK B pE3MHOBOM KOJIbIIE ITPU BBEICHUU B HETO

Maruura’?
JlabopaTropnasi padora Ne 5
«OnpenesieHne ONTHYECKON CHIIBI cOOUparolIeil TUH3bD»

Ilens pabomui: onpenenuTh GOKYCHOE PACCTOSHUE M ONTUYECKYIO CHUITY COOMparomiel JTMH3BL.
Oobopyoosanue:
JUHEelKa, 1Ba MPsAMOYTOJIbHBIX TPEYTOJIbHUKA, ITUHHO(OKYCHAsi coOuparolias JIMH3a, JaMIIoYKa Ha
MIOJICTABKE C KOJIMAYKOM, COJepKaIIUM OyKBY, HCTOUYHUK TOKa, KJIt0Y, COEAMHUTEIbHbIE TPOBOAA,
SKpaH, HaAIIpaBJIAONIas perKa.
Tpenuposounvie 3a0anus u 60nPoOCHL:

1. JIunH30l Ha3bIBaeTCS

2. Tonkas nuH3a — 3TO

3. TlokaxuTe X0/ JTy4el mocie MPEJIOMIICHUS B COOMPAIOIIEH JINH3E.

»
>

—

—

3anummTe GopMyITy TOHKOH JIMH3BI.

Onrtrueckas cuiia JUH3bI — 3TO D=

Kak uzmenutcs pokycHOe pacCTOSIHUE JIMH3bI, €CIIU TeMIIepaTypa €€ MOBBICUTCS?

[Ipu xakoM ycioBUH H300pakeHHe MPeAMETa, MOdydaeMoe C IOMOILBIO cOOUparomiei

JIUH3BIL, SIBIIETCS MHUMBIM?

8. HcTouHuK cBeTa MOMEIIECH B IBOWHOM (hOKYC coOuparomiei JMH3bI, OKYCHOE PacCTOSTHUE
koropori F =2 M. Ha kakoM paccCTOSITHUUM OT JTMH3bI HAXOJUTCS €ro n300pakeHue?

9. TloctpoiiTe n300pakeHue B coOMparole J1H3e.

t ]
I

[[aﬁTe XapPaAKTCPUCTUKY ITOJTYUYCHHOMY I/I306pa)KeHI/II-O.

Nowns

Xoa padoTbl
1 CobepuTe IEKTPHUECKYIO IIEMb, TOIKIIOYHB JaMIOYKY K HCTOYHHUKY TOKA Yepe3 BBIKIIOYATEIb.
2. [TocTaBbTe TaMIIOYKY HA OJMH Kpail CTOJA, a 9KPaH — y APYroro Kpas. Mex 1y HUIMU IIOMECTHTE
COOMparoILyIO JIUH3Y.
3. BrirounTe 1aMIIOuKy U TIepeBUraiTe IMH3Y BJIOJb PEUKH, TOKa Ha SKpaHe He Oy/IeT MOoIydeHo
pe3Koe, YMEHbIIEHHOE N300pakeHUe CBETSAIIEHCs OYKBBI KOJITAauKa JIAMITOYKH.

4, I/IBMepLTe pacCToAHUC OT 5KpaHa A0 JIMH3bI B MM. d=



5. 3MephTe pacCTOSTHHE OT JTUH3BI IO U300PaKEHHS B MM.

f =

6. IIpu Hen3smeHHOM d MTOBTOPUTE OMBIT €11le 2 pa3a, KaX/Ibli pa3 3aHOBO MOJIyYasi pe3Koe

n300pakeHue.

f.=

2

 f,=

7. BoluncnuTe cpeiHee 3HaYeHUE pAacCTOSHUS OT U300paKeHUsI 10 JIMH3BI.

_ St hHt S _
@» 3 3 o
1 1
8. BBr4uciuTe ONTHYECKYIO CHIlY IHH3BL D = —+ — D, =—+-=
1 1
9. Beruuciute pokycHOE pacCcTOSHUE 10 JTUH3BL. — =—=
D,
P
10. Pe3ynbTaThl BHIYMCIEHUI U U3MEPEHUI 3aHECUTE B TAOJIUILY.
Ne f-10 2, f,- 107, | d-107, D,, AD, .
OIbITa M y M T TP M

11. 3mepbTe TOMUMHY JIUH3BI B MM.
12. Beruuciaute abCONMIOTHYIO MOTPEHIHOCTh U3MEPEHUS ONTHUECKOM CUIIBI JIMH3BI 110 PopMyJIe:

h

AD =

h

+t—

AD =

2d*  f.
13. 3ammmmure pesynprar B Buge D=D 4+ AD D=

JlabopaTopnasi padora Ne 6

«Habaonenne uaTeppepeHunu U TUPPAKIUUA CBETA»
Heab paGoThl: H3yYUTH XapaKTepHbIe 0COOEHHOCTU UHTEpPEepeHITNHN U TUPAKIINHI CBETA.
OobopynoBanue:
[1nacTuHBI CTEKJIIHHBIE — 2 IIIT., JIOCKYTHI KAaIIPOHOBBIE MJIM OaTHCTOBBIC, 3aCBEUCHHAs
(doToIIIeHKA C IPOPE3bI0, CACTAHHON JIe3BUEM OpUTBBI, FPAMILJIACTUHKA (MM OCKOJIOK
IPaMILIACTUHKH), JIa3€PHBII TUCK, IITAHT€HIIMPKYJIb, JJaMII1a C MPSIMON HUTHIO HaKalla, uria.
Teopernueckas yactb: MHTepdepeHirs CBETOBBIX BOJIH — CIOXKEHHUE IBYX BOJIH, BCIE/ICTBUE
KOTOpOTro HaONI0AaeTCsl yCTOMUMBasi BO BpEMEHH KapTHUHA YCUJICHUSI UITH OCIIa0JIeHUS
PE3YNBTUPYIOIINX CBETOBBIX KOJIEOAHUI B pa3IMYHBIX TOUKaX MPOCTpaHCTBa. Pe3ynprar
UHTEp(EpPEHIINHN 3aBUCUT OT YyIJIa MaJeHUs Ha MIJICHKY, €€ TOJIIIMHBI U JJIMHBI BOJHBIL. Y CUJICHHE
CBETa MPOMU30IIET B TOM CiIy4ae, eClId MPEIOMIIEHHAs! OTCTAaHET OT OTPAKEHHOM Ha IEJI0e YHUCIIO0
JUIMH BOJIH. Eciii BTOpas BOJIHA OTCTAHET OT MEePBOil HA MOJIOBUHY JUIMHY BOJHBI WJIM HA HEYETHOE
YHCIIO MOJYBOJIH, TO MPOU30KIET ocnadnenue ceera. Judpakius — orubanue BoIHAMU KpaeB
MPENATCTBUM.
[IpoBens ombIT MO HAOMIOACHIIO HHTEP(EPEHIIMH CBETA C IIOMOIIBIO IBYX TUIACTUH Mbl 3aMETHUIIH,
YTO C U3MEHEHHEM HakuMa M3MeHseTcs popMa U pacioyioskeHre HHTepPEPEeHIIMOHHBIX MT0JI0C. DTO
CBSI3aHO C TEM, YTO MPU U3MEHEHUU TOJILIMHBI IUNIEHKH, MEHSETCSl Pa3HOCTh X0/1a BOJIH.
MaxkcuMyMBbl MEHSIOTCS MUHUMaMU U Ha000poT. [Ipu mpoxosiieM cBeTe KapTHUHY
uHTepdepeHInN Ha0II0AaTh Helb3s, TaK KaK JUIs STOr0 HEOOXOIMMBbI COTJIACOBAHHBIE BOJHBI C
OJIMHAKOBBIMH JUTHHAMH U TIOCTOSTHHOM pa3HoCThIO (ha3. [Tonyuntsh nHTEp(hEepeHIIMOHHYIO KapTUHY
C TIOMOIIIBIO JIBYX HE3aBUCHMBIX HCTOUHUKOB CBETa HEBO3MOXHO. BKiltoueHue ele o1HoM
JAMTIOYKH JIUIIb YBEINYUBAET OCBEIICHHOCTh, HO HE CO3/IaeT YepeJOBAaHIE min U max



OCBEILEHHOCTb.
2. Mudpaxius [Ipumenss pa3iudHble METOABI Mbl HAOMIOAAIH SBIICHUE TU(PPAKIIUN CBETA,
n3MeHeHne TU(PpaKIMOHHBIX CIIeKTPoB. [lanHas paboTa SABISETCS SIKCIIEPUMEHTATBHBIM
MOJTBEPKACHUEM TEOPUH JU(PPAKIIUH CBETA.

Hao0aronenne nurepgepeHunu

1. CrexIsHHBIE IJIACTUKY TIIATEIbHO IPOTEPETH, CJIOKUTH BMECTE U CXKATh MMaJIbL[aMHU.

2. PaccmarpuBath IIACTHHBI B OTPAYKEHHOM CBETE HAa TEMHOM (OHE (pacroaratb UX HaJo Tak,
9TOOBI Ha TOBEPXHOCTH CTEKJIa HE 0OPA30BBIBAIHCH CIUIIKOM SIPKHE OJMKU OT OKOH MJIH OT OEJIbIX
CTEH).

3. B oTaenpHBIX MeCTax CONPUKOCHOBEHHUS IIACTUH HAOIIOAATh SIPKHE Paly’KHbIC
KOJIbLIEOOpa3HbIe WM HEMPABUIBHON (POPMBI MTOJIOCHL.

4. 3ameTuTh U3MEHEHHsI (POPMBI U PACTIONOKEHUS ITOTyIEHHBIX HHTEP(HEPEHITHOHHBIX MOJIOC €
M3MEHEHHEM HaXXUMa.

5. IlombITaThCsl yBUAETh UHTEPPEPEHIIMOHHYIO KAPTUHY B IPOXO/ISIIEM CBETE.

6. Crienatb MbUIBHBIN pacTBOP U MOJTYYUTh MBUIbHYIO IUIEHKY C TIOMOIIbIO IIPOBOJIOYHOM paMKH
WM BBIOYTh MbUIbHBIE ITy3bIpu. HaOmroaate nutepdepenimo.

Hao0aronenne nudgpakuun

1. YcTaHoBUTH MeX Ay TYOKaMu IITaHT€HLIUPKYJIS MIeNb mupuHoi 0,5 Mm.

2. IIpucTaBuTh 1I€7b BIULIOTHYIO K IJIa3y, PACIOJIOKHB €€ BEPTHUKAIBHO.

3. CMOTpsI CKBO3b IIEJTh HA BEPTHKATBHO PACTIONOKEHHYIO CBETSIIYIOCS HUTH JIAMIIbI, HA0IFO1aTh
10 00e CTOPOHBI HUTH pady HbI€ MOJIOCHI (IU(PAKIIMOHHBIE CTIEKTPHI).

4. M3menss mmpuny menn ot 0,5 1o 0,8 MM, 3aMETUTh, KaK 3TO U3MEHEHUE BJIMSET Ha
TU(PPaKIIMOHHBIE CIIEKTPHI.

5. Habnronats mudpakimoHHbIE CIEKTPhI B MPOXOJISAIIEM CBETE € MOMOUIBIO JOCKYTOB KalpoHa
uu 0aTHCTa, 3aCBEYCHHON (POTOTIIICHKU C TIPOPE3bIO.

6. [IpoBectu HabmOeHNE TU(GPAKIIMOHHOTO CIEKTPa B OTPAKEHHOM CBETE C TOMOLIBIO
IPAMIUIACTUHKYU WM JIA3EPHOI0 JUCKA, PACIIOJIOKHB €€ TOPU30HTAIBHO HAa YPOBHE IJ1a3.

7. Habmonath audpakinoOHHYIO KapTUHY Ha MaJOM OTBEPCTHH B HETIPO3PAYHOM JIHCTE,
PAaCIIOJIOKEHHBIM HAIIPOTUB JIAMITBI WJIA CBEYH.

8. Habmronath audpakiinio Ha KOHYUKE UTIIbI, PACIIOJIOKEHHON MEXTy TJIa30M U CBEUOM.

BeiBoOn:
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1. HaCHOPT KOMIIJICKTA KOHTPOJBbHO-0IICHOYHLIX CPEACTB

B pesynbrate ocBoeHus yueOHOM aucunianHbl Ou3nKa CTYICHTHI JODKHBI 001a1aTh
npenycmorpenbiMu OI'OC cnenyromumu yMEHUsIMU, 3HAHUSIMH, U OOIIUMH KOMIIETCHIIUSIMH:
* INYHOCTHBIE!

— YyBCTBO T'OPJIOCTH M YBOKEHUS K HCTOPUH U JIOCTHKEHHUSIM OTEYECTBEHHOH (PM3MUECKON HAYKH;

(bu3nYecKr TPaMOTHOE TIOBEICHNE B TPO(EeCCHOHABHON AEATEIBHOCTH U OBITY MU OOPAIICHNH C
npubOpaMu U yCTPOWCTBAMH;

— TOTOBHOCTB K IIPOJIOJKEHUIO 00pa30BaHMs U TIOBBIIICHHUS KBATU(HUKAIIMKA B M30paHHOM
po(heCCHOHATIBHOMN AEATEIILHOCTH U 0OBEKTHBHOE OCO3HAHUE POJIH (PU3MUYECKIX KOMIIETCHIINN B
3TOM;

— YMEHHUE UCIIONB30BATh JOCTHKEHHSI COBPEMEHHOM (pr3MuecKor HaAyKu M (PU3HYECKIX
TEXHOJIOTUH /1715l TIOBBIIIEHNS COOCTBEHHOI0 MHTEUIEKTYaIbHOTO Pa3BUTHS B BBIOpAaHHOMN
PO eCCUOHAIBHON JIEATETbHOCTH;

— YMEHHE CaMOCTOSTENbHO J100bIBaTh HOBBIE 1S ce0s1 (PU3MUECKre 3HAHUS, UCTIONb3YS ISl 3TOTO
JOCTYTHbIE UCTOYHUKU HHPOPMAIUH
* MeTanpeIMeTHbIE:

— HCII0JIb30BAHUE PA3JINYHBIX BUJIOB IO3HABATEILHOM JIEATEIBHOCTH JUISl peIIeHUs] (PU3NUEeCKUX
3aJ1a4, MPUMEHEHNE OCHOBHBIX METO/I0B MO3HAHMS Ul U3YUYEHMsI pa3JIMUHbIX CTOPOH
OKpY>Kalolllel JeNCTBUTEIbHOCTH;

— HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalliii: MOCTAHOBKHU 3aJ1auH,
(hopMyITHUpOBaHUS TUIIOTE3, AHAJIN3A M CHHTE3a, CpaBHEHUsI, 0000IIEeHHS, CHCTEMAaTH3alllH,
BBISIBJICHUS] IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIUPOBAHUS BHIBOJIOB JIJIsS
M3YYEeHUsI pa3JIMUYHbBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBIIEHUH U MPOLIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPOodecCHoHAIBHOM cdepe;

— yMEHHEe reHepUpOBaTh UICH U ONPEACIATh CPEICTBA, HEOOXOAUMBIE TSl UX pealu3alliu;

— yMEHHE UCII0JIb30BATh PA3IMYHbIe HCTOYHUKHU JJIs OJTydeHus Gpuznyecko nupopmaimu,
OLICHUBATh €€ JOCTOBEPHOCTb;

— yMEHHE aHaJIU3UPOBATh U NMPEACTABIATh HH(GOPMAIUIO B PA3IMYHBIX BUAAX;

— yMeHHe MyOJIUYHO MPECTABIATh PE3yIbTaThl COOCTBEHHOTO MCCIEA0BAaHNUS, BECTH TUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO cOueTasi coJepKaHue v (GopMbl IpeICTaBIsieMON HH(POpMALINH;

* IpeAMeTHbIE:

— c(hopMHPOBAaHHOCTH MPECTABICHUN O POJIU U MeCTe GU3UKHU B COBPEMEHHON HAay4YHON KapTHUHE
MUpa; TOHUMaHUE PU3NYECKON CYIIHOCTH Hab0aeMbIX BO BceeneHHOM sBIEHUH, poiu PU3UKU B
(dbopMupoBaHUH KPYro30opa U GyHKIIMOHATBHON I'PAMOTHOCTH YE€JIOBEKA ISl peIIeHuUs
MPaKTUYECKUX 3ajay;

— BJIaJICHHE OCHOBOMOJATAIOIUMU (GU3NYECKUMU MMOHATUSMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPUSAMHU; YBEPEHHOE UCIIOIb30BaHNE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKU;

— BIIaJICHHE OCHOBHBIMU METOAAMH HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIMU B (DU3HKE:
HaOII0ICHUEM, OMTMCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

— yMeHHs 00padaTbIBaTh Pe3yabTaThl U3MEPEHUI, 00HAPYKUBATH 3aBUCUMOCTD MEXKIY
(bu3MYeCKUMU BETUYMHAMU, OOBSICHSITH MOJIYYEHHbIE PE3yJIbTaThl U JeNIaTh BBIBOIBI;

— c(hopMHUPOBAHHOCTh YMEHUS peliaTh GU3NYecKue 3a1a4u;

— ¢(hopMHUPOBAaHHOCTh YMEHUSI IPUMEHSTh MOJIyYEHHBIE 3HAHUS JIsI OOBSICHEHUS yCIOBHIA
MpoTeKkaHus (GU3NYECKUX SBJICHU B IPUPOJIE, MPpoPecCUOHANBHOMN cdepe U s TPUHATHS
IIPAKTUYECKHUX PEIIEHUI B [IOBCETHEBHOM KU3HU;

— c¢(OPMHPOBAHHOCTh COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K (PU3UUECKOM HH(pOopMaIuy,
I10JIy4aeMOM U3 pa3HbIX HCTOUHUKOB
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
2. Pe3yabTaThl 0CBOECHHS TUCHHUILINHBI, MO/JIEKALME TPOBEPKe
B pesynbrare arTecranuu no yueOHON AUCHUIIIIMHE OCYIIIECTBIISIETCS KOMIUIEKCHAS TPOBEPKa
CIIEAYIOIINX YMEHHUH U 3HAHUH, a TakKe JUHAMUKA (OPMHUPOBAHUS OOIINX KOMIIETEHIIUA.
dopmoii arTecTaluy 1o yueOHOH TUCIUITIHHE SBIseTcs MU epeHIIMPOBaHHBIN 3a4erT.



3. OneHka ocBOeHUs] YMeHMI U 3HAHUI y4eOHO# JTMCIUIIJIMHBI.

[IpenqmeToM OIEHKH CTy)KaT yMEHUs U 3HaHus1, npeaycmorpennsie @I'OC no auciuminnnae pusnka,
HarpaBJeHHbIC Ha pOopMUpOBaHHE OOIIMX U MPOPECCHOHATBHBIX KOMIIETSHIIUHA.

Pa3znen (Tema)
y4eOHoi
AUCHHMILINHBI

XapaKTepl/ICTl/lKa OCHOBHbBIX BU0B
ACATECJIbHOCTH CTYJICHTOB

®opMBbI 1 METObI
KOHTPOJIS

Ne 1 «BBenenue»

*YMEeHHS IOCTAHOBKHU I1IEJICH ACATECIIbHOCTH,
IUTAHUPOBATh COOCTBEHHYIO JCSITEILHOCTD IS
JIOCTHOKEHMS IIOCTABJICHHEIX 1CJICH,
MPEABUACHUS BOBMOXHBIX PE3YJIbTAaTOB 3TUX
JEUCTBHM, OPraHU3aluy CAMOKOHTPOJIS U
OIICHKH TOJYyYEHHBIX Pe3yIbTaTOB.

*Pa3BUTH CIOCOOHOCTH SICHO M TOYHO H3JIaraTh
CBOHM MBEBICIIH, JIOTHYECKH OOOCHOBEIBAaTH CBOIO
TOYKY 3peHusl, BOCIIPUHUMATh u
aHAJIM3UPOBATH

MHEHHS COOECEeTHUKOB, TPU3HABAS ITPaBO
JPYToro 4YeloBeKa Ha NHOE MHEHHE.
[Tpoun3BouTh U3MEPEHHS HUZTIESCKUX
BEJINYMH U OI[CHUBATH T'PAHUIIBI
MTOTPEITHOCTEN U3MEPEHU.

*[IpencTaBiasiTh rpaHUIIBI MOTPEUTHOCTEN
W3MEPEHUH TIPH MMOCTPOCHUH TPAPUKOB.
*BrICKa3bIBATh TUIIOTE3BI I OOBICHEHMUS
HaOJIFOJaeMBIX SBJICHUH.

*[IpemyiaraTe MOJICIIH SIBJICHHI.

*YKka3pIBaTh TPAHUIIBI TPUMEHUMOCTH
(hM3UYIECKUX 3aKOHOB.

*M3naraTh OCHOBHBIC ITOJIOMKEHHUS
COBPEMEHHOM Hay4YHON KapTUHBI MUpA.
*[IpuBOIUTH IPUMEPHI BIUSHUS OTKPHITHI B
(hM3uKe Ha MPOrpecc B TEXHUKE U TEXHOJIOTUU
MIPOU3BOCTBA.

*Hcnonbp3oBath IHTEpHET 15 TOUCKA
uHpopmaIuu.

Tect: «OCHOBHEIE
OTpEeIeTICHUS U TTOHSTHUS B
duzuke»

Ne 2 «Mexauuka»

*[IpencraBiasaTh MEXaHUYECKOE IBUKEHUE TeJa
YPaBHEHUSMHM 3aBUCUMOCTH KOOPAMHAT U
IIPOEKLUN CKOPOCTH OT BPEMEHHU.

* IlpenctaBnaTh MEXaHUYECKOE JBMIKEHUE
Tena

rpaduKamMy 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKLUN CKOPOCTH OT BPEMEHHU.
* Onpenensarb KOOPIMHATHI,
yTb,

CKOpOCTh M YCKOPEHHE Telia 1o rpadukam
3aBUCUMOCTM  KOOpJAMHAT ¥ IPOEKLIHH
CKOPOCTH

oT BpeMeHH. OnpenensaTh KOOPAUHATHI,
IIPOMJACHHBIA I1YyTh, CKOPOCTb M YCKOpPEHUE

MIPONAEHHBIN

KP Nel «OcHoBbI
KUHEMaTUKN»;

KP Ne 2«3akoHbl cOXpaHEHUS
B MEXaHHUKE;

JIP Ne 1 «CpaBHeHue paboThl
CHUJIBI C U3MEHEHHEM
KMHETUYECKOU SHEPT U
Tenay;

JIP Ne2 «M3yuenue
3aBUCUMOCTH NIEPHOJA
Kose0aHuil HUTSIHOTO (WITH
MPYXKUHHOT0) MasiTHUKA

OT JUTMHBI HUTHU (MJIK MaccChl

rpysa);




Tena

10 YpaBHEHMSIM 3aBUCUMOCTH KOOPAMHAT U
IIPOEKLMH CKOPOCTU OT BPEMEHH.

* IIpoBOUTH CPAaBHUTEIILHBIN aHATIH3
PaBHOMEPHOT'O ¥ paBHOIIEPEMEHHOTO
JIBVKCHHH.

*Vkazarh UCII0JIb30BAHUE [TOCTYATEILHOTO U
BpalllaTeIbHOIO JBM)KEHUN B TEXHUKE.
*[IproOperaTh ONBIT pabOTHI B TPYIIIE C
BBIIIOJTHEHUEM Pa3JIMUHbIX COLIUAIbHBIX POJIEH.
*Pa3paboTaTh BO3MOXKHYIO CHUCTEMY JCUCTBUI
u

KOHCTPYKLHUIO JUISl SKCTIEPUMEHTAIbHOTO
ornpezeNeHus] KHHEMaTHYECKUX BEJTUYHH.

* [IpencraBisiTh MHPOPMALIHIO O BUAAX
JBUKEHUS B BUJI€ TaOJTHUIIBL.

* IlpuMeHSTh 3aKOH COXpaHEHMsI HMITYJbCca
JUI BBIUMCJIEHHUS] U3MEHEHUIl CKOpocTeil Teln
MIPH UX B3aUMOJECUCTBHUSIX.

* 3mepsTh paboTy CUII M UI3MEHEHHE
KUHETHUYECKON SHEPIrUuu Tena.

* BpraucnsaTh paboTy CUJl U U3MEHEHHE
KUHETHUYECKON SHEPIrUuu Tena.

* BbIuuCasATh MOTEHIIUAIBHYIO SHEPTHUIO TEJ B
IPaBUTALIMOHHOM TIOJIE.

*  OmnpenensiTh NOTEHLUUAJIbHYIO 3HEPTHUIO
yIpyro

ne(OpPMUPOBAHHOTO TeJla M0 U3BECTHOM
nepopmariu 1 KECTKOCTH Tea.

* [IpuMeHATh 3aKOH COXPaHEHUS
MEXaHWYECKOM SHEPTUHU MPU pacuérax
pe3yJIbTaTOB B3aUMOICHCTBUM Tell
rPaBUTALMOHHBIMU CWJIAMH U CHJIAMU
YIOPYTOCTH.

[IpuMeHATh 3aKOH COXpaHEHUSI MEXaHUUYECKOU
SHEpPrMM  OpU  pacu€rax  pe3yJIbTaTOB
B3aUMOJCHCTBUI  TeJl  I'PAaBUTALIMOHHBIMHU
CUJIaMU U CWJIAMH YIIPYTOCTH.

*  Vka3plBaTb  TIpaHUIBl  [PUMEHUMOCTH
3aKOHOB MEXaHUKHU.

* Vka3zaTh yuyeOHble JTUCHMIUIMHBIL, IIpH
U3YYEHUU KOTOPBIX HCIHOJIB3YKOTCS 3aKOHBI
COXpaHEHHUS.

* HccnenoBarh 3aBUCUMOCTD IIEpro/Ia
KOJIeOaHUI MaTeMaTHYeCKOro MasiTHUKA OT €ro
JUTMHBI, MacChl U aMIUTUTY/1bI KOJeOaHHH.

* MccnenoBaTh 3aBUCUMOCTh NTEPHOAA
KoJIeOaHull rpy3a Ha MPYKMHE OT €ro Macchl U
XKECTKOCTHU MPYKUHBL. BBIUnCIATH Iepuo
KOJIeOaHUI MaTeMaTUYeCKOro MasiTHUKA O
U3BECTHOMY 3HAUEHUIO €0 JJINHBI.

Boruucnare  nepuosp  KosnebaHM  rpy3a  Ha




MIPYKUHE 110 U3BECTHBIM 3HAUYEHUSAM €r0 Macchl
U KECTKOCTU

TPY’KHHBI.

* BpipaOoTaTh HABBIKM BOCIPUHUMATD,
aHaM3UPOBaTh, NIepepadaThIBaTh U
PEAbABIATH HH(OPMAIIHIO B COOTBETCTBUH C
IIOCTaBJIEHHBIMHU 33J]a4aMU.

* [IpuBOIUTH IPUMEPHI aBTOKOJIE0ATEIbHBIX
MexaHuyeckux cucreM. IIpoBoauts
KJIaCCH(HKAINIO KOJICOaHUH.

W3mepaTe IMHY 3ByKOBOU BOJIHBI 110
pe3ynbpTaTaM HaOrOIeHUH HHTep(hEpEHITIH
3BYKOBBIX BOJIH.

* HabmonaTh 1 OOBACHATD SBJICHUS
nHTEpPepeHN U TUPPAKIIUN MEXaHUUYECKUX
BOJIH.

[IpencraBnsaTe oOnactu IIPUMEHEHUS
yJIbTpa3ByKa u MIEPCTIEKTUBBI ero
WCIIOJIb30BaHUSA B PAa3JIMYHBIX  00JACTIX
HayKHU,TEXHUKU, MEAUIIMHE.

* M3narath CyTh 9KOJIOTMUECKUX MPOOIeM,
CBSI3aHHBIX C BO3/ICHICTBHEM 3BYKOBBIX BOJIH Ha
OpraHHu3M YeJIOBeKa.

No 3 «MonekynsipHas
¢duzuka.
TepMoauHamMuka»

* BBINOJTHATH KCIIEPUMEHTHI, CITYKallue
000CHOBAaHHUIO MOJIEKYJISIPHO-KHHETUYECKON
teopun (MKT)

* Perathb 3a/1a4u ¢ MPUMEHEHUEM OCHOBHOTO
ypaBHEHUS MOJIEKYJISIPHO-KUHETHUECKOM
TEOpPUU T'a30B.

* Onpenenarb napamMeTpsl BeIecTBa B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHUU
YpaBHEHHUSI COCTOSIHUS UEATBLHOTO rasa.

* Onpenenars napamMeTpsl BelecTBa B
ra3000pa3HOM COCTOSIHUH U, TPOUCXOSIINE
npoiiecchl 1o rpadukam 3aBucumocts p(T),
V(T), p(V).
* Uccnenosatsb JKCIIEPUMEHTAIBHO
3aBUCHUMOCTHU

p(T), V(T), p(V)). [IpeacraBnsats rpadukamu
U30XOPHBIN, U300apHBIN 1 U30TEPMHUUECKUN
IPOLECCHI.

*  BbIUMCIATH  CPEOHIOID  KUHETHYECKYIO
SHEPTHUI0

TEIUIOBOTO JIBHKEHHUS MOJIEKYJI 110 U3BECTHOU
TEMIEpaType BELIECTBA.

* BpICKa3bIBaTh TUIIOTE3BI U1 O0BSCHEHUS
HAOII0JaeMbIX SIBJICHHA.

* YKazaTh rpaHUIbl IPUMEHUMOCTH MOJIEIN
«HAAeaNbHBIA Ta3» U 3akoHoB MKT.

M3mepsaTh KOMMYECTBO TEIUIOTHI B Mpolieccax

KP Ne 3 «MonekynsipHas
¢usuka. TepMoanHaMHIKaY)




TEIJIONEepe1auH;
*PaccunTHIBaTh KOJMYECTBO TEIIOTHI,
HEOO0XOIMMOM JJIsl OCYIIECTBIICHHS 3aJaHHOTO
rpolecca ¢ reronepeaadeii. Paccunteisarsh
M3MEHEHHs] BHYTPEHHEH >HEPruM Tein, padoTy
U
IIEPENAHHOE KOJIMYECTBO TEIUIOTHI €
VCIIOJIb30BAaHNEM IIEPBOI0 3aKOHA
TEPMOJUHAMUKH.
*PaccunThIBaTh paboTy, COBEPIIEHHYIO ra30M
1o rpa¢uky 3aBucumocti p (V).
*BpIauciiaTh paboTy ra3a, COBEPIIEHHYIO TIPU
W3MEHEHHUH COCTOSIHUSA 10 3aMKHYTOMY LIUKITY.
* Bpruncnsats KIIJI npu coBepiienuu razom
paboTHI B Ipolieccax U3MEHEHUs COCTOSHUS 10
3aMKHYTOMY HUKITY. OOBSCHITH MPUHIUIIBI
JEUCTBHS TEIUIOBbIX MamKH. [loka3aTe poib
(U3HMKH B CO3/IaHUU U COBEPILIEHCTBOBAHUU
TEIJIOBBIX JBUTATENEH;
*M3narath CyTh 9KOJIOTMYECKUX MPOOIIeEM,
00yCIIOBJIIEHHBIX pabOTON TEIIOBBIX
JBUTATENeH U Mpeagarath NyTU UX pelieHusl.
*VYkazarh rpaHullbl IPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKH.
*YMeTh BECTH JUAJIOT, BBICIYIINBATH MHEHUE
OIIIOHEHTA, y4aCTBOBATh B IUCKYCCHUH,
OTKPBITO BBIPAXKaTh U OTCTAUBATH CBOIO TOUKY
3peHUs.
*¥Yka3aTh y4eOHbIC TUCIUIUIMHBI, TIPH
U3y4YE€HUH KOTOPBIX UCHOJIb3YIOT YUEOHBIH
Marepuai «OCHOBBI TEPMOJUHAMUKNY.
*M3MepATh BIaXXHOCTh BO3yXa.
*PaccunThIBaTh KOJUYECTBO TEIJIOTHI,
HEOOXOIMMOM AJIs1 OCYILIECTBICHUS ITpoliecca
IIepexo/ia BEIIECTBA U3 OQHOIO arperaTHOro
COCTOSIHUS B IPYTO€.
*HccnenoBaTh SKCIIEPUMEHTAIBHO TEIJIOBBIE
CBOIiCTBa BellecTBa. [IpuBoauTs mpuMepsl
KaIWUIPHBIX SIBIICHUH B OBITY, IPUPOJIE,
TEXHHUKE.
*WccnenoBatb MEXaHUYECKUE CBOICTBa
TBepablx  Tena.  [lpumensats  dusznyeckue
HOHATUS M 3aKOHbl B y4yeOHOM Marepuaie
npogecCHOHaNbHOTO XapaKTepa.
*Wcnonb3oBate  MHTEpHET U1  TOHUCKA
UHpOpMaLUU O pa3paboTKax M MPUMEHEHHSX
COBPEMEHHBIX  TBEPAbIX W aMOP(HBIX
MaTepuanax.

Ne 4
«DNEKTPOTMHAMHKAY

*BBIYMCIIATH CHIIBI B3aHMO/JICHCTBUS TOYCUHBIX
QJICKTPUYCCKHUX 3apsa0B.
*BBIYUCIIATE HaHpﬂ)KéHHOCTB SJICKTPUUICCKOTI'O

KP Ne4«3axoHEbl
IMOCTOSTHHOT'O TOKa;




IoJIA OJHOIO UM HECKOJBKHX TOYEYHBIX
anekTpuueckux 3apsaoB. Mamepsats I3/C u
BHYTPEHHE COIIPOTUBJICHHE HCTOYHUKA TOKA,
CWly TOKa W  HampsbkeHue B LEMsX
IIOCTOSIHHOTO TOKA.

*BbIYMCIATh HOTEHIUAI AIEKTPUYECKOTO MOJIS
OJIHOTO Y HECKOJIBKUX TOYEUHBIX
NIEKTPUYECKUX 3apsAaoB. 3mMepsaTs pa3HOCTh
HOTEHLUAJIOB.

*M3MepATh SHEPTUIO SJIEKTPUUECKOTO OIS
3apsHKEHHOrO0  KOHJAEHcaTopa.  Beiuucndars
SHEPTUI0 AIEKTPUUECKOIO OIS

3apsKEHHOT0 KOHJEHCAaTOopa.

*Pa3paboTaTh IIaH U BO3MOXKHYIO CXEMY
JENUCTBUN SKCIIEPUMEHTAIBHOIO ONPEACIICHHUS
AJIEKTPOEMKOCTH KOHJIEHCATOpa U
JTUBJIEKTPUUECKON MPOHUIIAEMOCTH BEIIECTBA.
*[IpoBOAUTH CPaBHUTENBLHBIN aHATN3
IPaBUTALIMOHHOTO U 3JIEKTPOCTATHUECKOTO
TIOJIEH.

*M3MepsATh MOIIIHOCTb JIEKTPUUYECKOTO TOKA.
N3mepsaTte O/1C v BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHUKA TOKa.

*BpINONHAT,  pacué€Thl  CHJIBI  TOKa H
HaIpsHKEHUN

Ha  y4acTKax EKTPUYECKUX nenemn.
OOBACHATD

Ha IIPUMEpE ICKTPUUECKOMN LIETIH ¢ JBYMs
ncrounrnkamu Toka (9J1C), B kakoM ciydae
HCTOYHHMK 3JIEKTPHUECKON SHEPTUU paboTaeT B
peXMME FeHEpaTopa, a B KAKOM B PEXKUME
noTpeOuTeN.

*OnpenensTs TEMIIEPATYPY HUTH
HaKaJIuBaHUS.

*M3MepsTh NIeKTPUUYECKUIA 3apsijl AJIEKTPOHA.
*CHuUMAaTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY
I1oJa.

*IIpoBOIUTH CPAaBHUTEJIbHBINA aHAIU3
IOJIyTIPOBOJIHUKOBBIX JUOJOB U TPHOJOB.

* Mcnonib30BaTh MHTEPHET JUIs TIOMCKA
UH(POPMALIUHU O IEPCIEKTUBAX Pa3BUTHS
IIOJIyTIPOBOIHUKOBOM TEXHUKHU.
*¥YcraHaBIMBaTh NPUYUHHO-CIIECTBEHHBIE
CBSI3H.

*M3MepaTh UHTYKIIMIO MarHUTHOTO TOJISL.
*BBIUUCIIATH CUJIBI, IEHCTBYIOIINE HA
IIPOBOJAHMK C TOKOM B MArHUTHOM IIOJIE.
*BBIUMCIIATH CUJIBI, IEHCTBYIOIIME HA
IEKTPUUECKUH 3apsill, ABMOKYIIHICS B
MarHMTHOM II0JI€.

*WccnenoBarh SIBICHUS JIEKTPOMArHUTHON
VMHIYKIMH, CAMOWHTYKIMH.

KP Ne5 «DnexrpoMarnutHast
WHIYKIUS;

CBETOBBIEC BOIHEL;

JIP Ne 3 «M3yueHue 3akoHa
OmMa 15 yuacTka 1emmy;

JIP Ne 4: «M3yueHue siBieHus
IEKTPOMATrHUTHON
WHAYKIHN»;

JIP Ne 6: «HaOmronenune
uHTephEepeHITNU 1
nudpakIuy CBETa




*BBIUUCIIATH SHEPTUIO0 MATHUTHOTO TTOJIS.
*M3MepsATh MHAYKIIUIO MATHUTHOTO TOJISL.
*BBIYHCISATH CHIIBL, ICHCTBYOMINE HA
IIPOBOJHUK C TOKOM B MarHUTHOM II0JIE.
*BBIYHCIIATH CHIIBL, ISHCTBYONINE Ha
JNEKTPUYECKUH 3apsifl, ABUKYILIUNCS B
MarHMTHOM I10JI€.

*WccnenoBarh sIBIEHUS AIEKTPOMArHUTHOM
WHIYKIIUW, CAMOUHIYKITUH.

*BbIYMCIATh JHEPT U0 MArHUTHOTO ITOJIS.

* Habmonats OCLIMJUIOTPaMMBI
rapMOHUYECKHUX

KoJie0aHUM CHJIbI TOKA B LEMH.

* 3MepsATh 21eKTPOEMKOCTh KOH/IEHCATOPA.
N3mepsaTh MHIYKTUBHOCTH KaTYIITKH.
*HccnenoBarh sIBICHUE JIEKTPUUYECKOTO
pe30oHaHca B MOCJIEI0BATEIBbHOM LIETH.
*[IpoBOAUTH aHAJIOTHIO MEXYy (PU3NUECKUMHU
BEJTMYMHAMH, XapaKTEePHU3YIOIUMU
MEXaHUUYECKYIO U 3JIEKTPOMAarHUTHYIO
KOJIeOaTeIbHBIC CHCTEMBI.

* PaccunThIBaTh 3HAUEHUS CUIIBI TOKA U
HaIpsDKEHUS Ha 3JIEMEHTax ey MepeMeHHOr o
TOKa.

* MccnenoBarh NPUHIUI JEHCTBUS
Tpancopmaropa. MccnenoBaTs NpuHIUI
JIEHCTBHUSI T€HEpaTOpa MEPEMEHHOTO TOKA.

* Mcnonp30BaTh UHTEPHET M1 TOMCKA
“H(pOpPMAIIUKA O COBPEMEHHBIX CIIOCO0axX
repeaadn MeKTPOIHEPTUH.

* Ocy1ecTBIsATh paaguonepenaqy u
panuonpuEM.

HccnenoBath CBOMCTBA 3IEKTPOMATHUTHBIX
BOJIH C IOMOIIIbIO MOOMJIBHOTO TenedoHa.

* Pa3BUBaTh LIGHHOCTHOE OTHOILIEHUE K
U3y4aeMbIM Ha YpoKax GU3MKH 00bEKTaM U
OCBaMBAEMbIM BUJIAM JIEATEIbHOCTH.
OOBACHATH MPUHIMIIUATIEHOE PA3INIne
IPUPOJBI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH.
N3narath cyTh 3KOJOTHYECKHUX MTPOOIIEM,
CBSI3aHHBIX C JIEKTPOMArHUTHBIMU
KOJIEOaHUSIMU ¥ BOJTHAMH.

* OOBACHATH POJIBb PJEKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX UCCIEAOBAHUAX.

* [IpuMeHSTh HA MIPAKTUKE 3aKOHBI OTPAKCHHUS
u

MPEJIOMJIEHUS CBETA NP PEILICHUHU 3a/1a4.

* Onpenensarh CrieKTpalbHbIE TPAHHIIBI
YyBCTBUTEIBHOCTH YEJIOBEYECKOTO TJ1a3a.

*  CrpouTh  M300paXeHUs  IPEIMETOB,
JlaBaeMble

JIMH3AMH.




*PaccunTHIBaTh PACCTOSIHUE OT JIMH3BI 10
M300paKeHus IpeIMeTa.

* PacCUMTHIBATh ONTUYECKYIO CHITY JIMH3HI.

* MI3mepATh POKYCHOE paCCTOSIHUE JIMH3BI.

* VcribITHIBATh MOJICIIM MHUKPOCKOTIA
TEJIECKOIIA.

*HaOnronath siBieHue nHTEphEpeHINH
AIIEKTPOMArHUTHBIX BOJIH.

* HaGmronmath siBeHHE JUQPPaKIIH
AJIEKTPOMArHUTHBIX BOJIH.

* 3MepsATh NJIMHY CBETOBOW BOJIHBI 11O
pe3ysbTataM HaOIOICHUS SIBICHUS
untepdepenuu. Habmonate siBneHue
madpaxun cBera. Habmonate siBjeHne
MOJISIPU3AIIAY U UCTIepcru cBeTa. Haxomutp
pa3IMYMs U CXOJICTBA MEXKAY TU(PPAKINOHHBIM
Y JIUCTIEPCUOHHBIM CHIEKTPaMH.

* IIpuBONTH IPUMEPHI TIOSBIICHHUS B TIPUPOJIE
Y VICTIOJIB30BaHUS B TEXHUKE SBICHUH
nHTepPepeHun, TudpaKuuy, NOIIprU3alui u
aEcriepcuu cBeta. [lepeuncisate MeTo bl
MO3HAHUS, KOTOPHIE UCTIONB30BaHbI IPH
W3YYECHUH YKa3aHHBIX SIBIICHHA.

No 5 « Crpoenne
aToMa U KBaHTOBAas
buzuka»

* HaGmrogath doTodnekTpudeckuid dhdexr.
OO0bsacHATh 3aKoHbI CTOJIETOBA HA OCHOBE
KBAaHTOBBIX MPEICTABICHHUIA

* PaccUMThIBAaTh MAKCUMAIIBHYIO
KHHETHYECKYIO

SHEPTHIO AIEKTPOHOB MPH
(hOoTOIIEKTPUIECKOM

ahdexre.

* Onpenenstb padoTy BbIXO0J1a 3JICKTPOHA IO
rpaduKy 3aBUCHMOCTH MaKCHMaJIbHON
KUHETHYECKOW PHEPTUU (POTOIIEKTPOHOB OT
94acTOTHI CBETA.

* [lepeuncnaTh mpuOOPHI YCTAHOBKH, B
KOTOPBIX

pUMEHSIETCS OC3MHEPIIMOHHOCTD
dhoTtoardexra.

OOBACHATH KOPIYCKYJISIPHO-BOJTHOBOM

Ty aJIi3M

CBOKMCTB (POTOHOB.

* OOBACHATH PO KBAHTOBOW ONTHUKH B
pa3BUTUU COBPEMEHHON (pu3nKu

* HabmogaTh MTMHEHYAThIE CIIEKTPHI.

* PaccuMThIBATh YaCTOTY U JUTHHY BOJIHBI
UCITyCKaeMOro CBETa MpH Mepexojie aToMa
BOJIOPOIa U3 OJJHOTO CTAI[MOHAPHOTO
COCTOSIHUS B IPYTOE.

*OOBIACHATH MPOUCXOXKCHHE JTMHEHUATOTO
CIIEKTpa aToMa BOJIOPOJIa U PA3IUUHS

KP Ne 7«®du3uka aToMHOr0o
SIpay




JMHENYATBIX CIIEKTPOB PA3JIMYHBIX [A30B.
*WccnenoBaTh TMHEHYATHIN CIEKTP.
*WccnenoBaTh MPUHLIUI paObOTHI
JIIOMMHECLICHTHOM JIAMIIBI.

* HaOmronath U OOBSICHATH IPUHITHIT ACHCTBUS
nasepa.

* [IpuBOIUTH IPUMEPHI UCIIOIb30BAHMSI J1azepa
B

COBPEMEHHOMN HAYKE U TEXHHUKE.

* Ncnonp3oBate HTEpHET 1715 IOMCKA
UH(POPMALIUU O IEPCIEKTHBAX MPUMECHEHUS
nasepa.

*HaOmrogaTh Tpeku anb(ha-4acTuil B Kamepe
Bunscona.

* PeructpupoBath Sii€pHbIE U3JIy4YEHUS C
MOMOIIbIO cueTyuKa [ eitrepa. KP Ne 8 «ToroBas

* PaccuuThIBaTh SHEPTUIO CBSI3U aTOMHBIX KOHTpOJIbHAs paboTa»
aaep.

* Onpenensarsb 3aps] 1 MAaCCOBOE YUCIIO
aTOMHOTO 51/pa, BO3HUKAIOUIETO B pe3ysbTarTe
PaZMoOaKTUBHOTO pacraja.

*BIuuCasSTh SHEPTUIO, OCBOOOK TAIOTIYOCS
npu

paZAvoaKkTUBHOM pacmaje.

* Onpenensars NPOIyKThI AEPHOMN peakuu.
Bbruncnare 3Hepruto, 0cBOOOKAAOLIYIOCA IPU
ANEepHBIX peakuusax. [lonnmars npeumyniecTsa
U HEJOCTATKHU MCIOIb30BaHUS AaTOMHOU
SHEPrUU U HOHU3UPYIOIINX U3IIyYEeHUN B
IIPOMBIIIJIEHHOCTH, MEIULIUHE.

* N3marath CyTh 9KOJIOTMYECKUX MPOOIIEM,
CBSI3aHHBIX ¢ OMOJIOTMYECKUM JEHCTBUEM
PaZMOaKTUBHBIX U3JIy4YCHUH.

*[IpoBOIUTH KJIaCCU(UKALIMIO 3JIEMEHTaPHBIX
YacTUI] 110 UX PU3NYECKUM XapaKTEepUCTHKaM
(macce, 3apsiy, BPEMEHH KU3HH, CIIMHY U T.[1.)
* IloHuMaTh HEHHOCTH HAyYHOI'O MIO3HAHUS
MUpa He BOOOILE /7Sl UeJIOBEYECTBA B LIEJIOM, a
JUISL KQXKJI0T0 00y4aroIierocs JMYHO, LIEHHOCTh
OBJIAJICHUS METOJOM HAay4YHOIO ITO3HAHUSA JJIs
JOCTHIKEHUS ycrexa B JII0OOM BHJe
IIPAKTHYECKOM EATENbHOCTH.

3. OueHka ocBoeHMS Y4eOHOM AUCHUIIMHBI:
3.1. ®opMbI M METOAbI OLICHUBAHUSA

OCHOBHO IIENTBI0 TEOPETUUECKOT0 Kypca yueOHOM qucuuIuinibl Ousnka sSBIiseTcs OlleHKa
YMEHUU U 3HAHUM.
IIpenmeToMm OLIEHKH CiTy>XKaT yMeHHs U 3HaHus, npeaycmoTrpenHsie ®I'OC no nucrunintae
®dusnka, HanpaBJIeHHbIe HAa POPMUPOBAHHE MPEAMETHBIX KOMIETEHIIUM.
O1eHKa TeOPeTUYECKOro Kypca yueOHOM qucuuIuinabel GU3uKa OCyIIecTBISETCs C
HCIOJIb30BAHUEM CIIEIYIOMUX (POPM U METOJIOB KOHTPOJIS: YCTHBIN ONpPOC, TECTUPOBAHUE,
nabopaTopHasi paboTa, KOHTPOJIbHAs paboTa, 3a4erT.




3.2. MarepuaJibl Il TeKyllell NPOBEPKH U OLEHKHU 3HAHUM W YMeHHIi:
KonTpoJsbHbie padoTsi:

KonTtpoabnas padora Ne 1
1o TeMe «OCHOBbI KHHEMATHKI)
esib: OlIeHUTH YPOBEHb 3HAHUH yUaIIUXCs B YCBOCHHH MaTepuaiia mo temMe "OCHOBBI
KHHEMaTUKH"
I BapuaHnr:
1. 3anucarb ONpe/esieHue nepeMelieHus.
Ilepemewienue — sexmop, nposedenHbvlll U3 HAYAILHO20 NOLONCEHUSL MAMEPUATIBHOU MOYKU 8
KOHeuHoe.
2. 3anucartp onpeseneHue u Gopmyay myTH.
Ilymp — 5mo onruna yuacmka mpaexmopuu, npotoeHH020 MAmepuaIbHoU Mo4KoU, 3a OAHHbIL
NPOMENCYMOK 8PEMEHU.
3. 3anucarh ONpe/esieHne PABHOMEPHOI0 NPSIMOJIMHEHHOT 0 ABH/KEHH .
Pasnomepnoe npamonuneiinoe osudxcenue — 0gudicenue, npu KOMmopom meo 3a 1i0ovie pasHvle
NPOMENCYMKU 8peMEHU NPOXOOUM 0OUHAKOBbLE NYMIU.
4. 3a0aua: Hatimu mooyne u nanpasnenue cKOpocmu mouku, eciu npu pagHoMepHOM OBUNCEHUU NO
ocu OX eé koopounamvl 3a epems t = 4c¢ usmeHunuco om X1 = 5M 10 X2 = -3M
Pewenue: Mopaynp 1 HanpaBJI€HUE HAUAEM I10 €ro MPOEKIUHA Ha OCU KOOPAUHAT; T.K. TOUKA
JIBIKETCS PABHOMEPHO, TO MPOEKIINIO CKOPOCTH Ha ock OX Haiaém no Gopmyie:
X2 = X1+ Vx+t1
Vx* t1 = X2 X
Vx= (X2 —X1) i ti= (-3M - 5M) : 4c =-8Mm : 4c = -2 M/C
(oTpHLIaTETBHBINA 3HAK MPOEKIINN 03HAYAET, YTO CKOPOCTh TOUKH HAMpPaBJICHA IPOTUBOIOIOKHO
MOJIOKUTEITLHOMY HarpasiieHnto ocu OX);
MOJIyJTb CKOPOCTH paBeH: v = |vx| = |-2m/c| = 2 m/c
Omeem: v=2m/c
5. 3aoaua: Touka osudicemcs pagHOMEPHO U NPAMOTUHENHO 8 NOJOHCUMENbHOM HANPABIIEHUU OCU
OX. B nauanvHulli MOMEHM 8peMeHU MoUKa umeem Koopounamy Xo = -10m. Hatimu koopounamy
mouKu X yepes t = 5c om Hauana omuema, eciu Mooyl ckopocmu pagen v = 2m/c. Yemy pasen
nymo S, NPOUOEHHbIU MOUKOU 3d DO 8pems?
Pewenue:
X=Xo+vpt
x =-10m + 2m/c * 5¢=-10+10=0
s=v*t=2Mm/c * 5c =10m
Omeem: x=0,s=10m
II Bapuanr:
1. 3amucath onpenaeneHue u GopMyTy CKOPOCTH PABHOMEPHOI0 MPSIMOJIMHEIHHOT 0
ABHKEHMS.

Cropocmb pagHOMEPHO20 NPAMOSIUHENHO20 OBUIHCCHUS — GEIUYUHA, PABHASL OTMHOULEHUTO

nepemewjenusi MmoyKu K NPOMeNCYmKy 8pEMEHU, 8 meyeHue KOmopo2o 5mo nepemeujeHue

NPOU3OULTIO.

2. 3amnucaTh ONpENEICHUE PaguycCc-BeKTOpPA.

Paouyc-eexmop — HanpasieHHblll OMpe30K, NPOBEOEHHbIU U3 HAUALA KOOPOUHAM 8 OAHHYIO

MOUKY.

3. 3anucaTh ONpeneicHNEe PABHOYCKOPEHHOIO ABUKCHHS.
4. Touka IBUKETCA PAaBHOMEPHO U MPSMOJIMHENHO MPOTUBOIOIO0KHO MOJIOKHUTEIBHOMY
HanpasiyieHHt0 ocu OX. B HayanpHbIM MOMEHT BpEMEHH TOYKA UMeJIa KOOpauHaTy Xo =12M. Haiitu
KOOpJMHATY TOUYKHU cIycTd t = 6¢C OT Havasia OTUETa BPEMEHH, €CIIM MOYJIb €€ CKOPOCTH PABEH Vo =
3m/c. UeMy paBeH MyTh S, IPOIIEHHBIN TOUKOI 3a 3TO BpeMsi?



Pewenue:
X=Xo-Vo*t
X = 12m — 3m/c*6¢c = 12m — 18m = -6Mm
s = v¥t = 3m/c*6c = 18m
Omeem: x = -6M; s = 18Mm
5. Ilpu paBHOMEPHOM JIB>KEHHMU TOYKH IO MPAMOM, coBnagaromieii ¢ ocbto OX, KoopauHaTa TOUKH
M3MEHMJIACh OT X1 = -8M 710 X2= 8M. HaiinuTe Bpems t, B TeueHUE KOTOPOro IPOU30IILIO U3MEHEHHE
KOOPJMHATEHI, €CITH MOJyJIb CKOPOCTH TOYKHU paBeH vV = 4 M/c. Kakol myTh § IpOW/JICH TOYKOM 32 3TO
Bpems?
Pewenue:
X2=X1-V*t
X2—XI=v¥t t=(X2—X1): Vo
t=8—(-8):4m/c=16Mm : 4m/c =4c
s=v*t=4m/c * 4c = 16m
Omeem: t =4c; s=16m
KonTpoabHnas padora Ne 2

0 TeMe: «3aKOHbI COXPAaHEHHS B MEXaHUKE
Henab: oneHNTs YpOBEHb 3HAHUHN yUallIMXCs B YCBOEHUU MaTepuaa 1o reMe "3aKkOHbl COXpaHEHUSI
B MEXaHUKE).

Bapuant Ne 1
Nmmynbe Tena (Hanucath onpeseneHue, GopmMyiy, eAMHUIIBI H3MEPEHNS)
Hmnynvcom mena nazvigaemcs npousseoenue Maccol meid Ha e20 CKOpoCmb.:
p = m¥v, e0. usmepenus - ke m/c
PaGora cunbl (HamucaTh ornpeneneHue, Gopmyity, eTUHUIBI U3MEPEHUS)
Paboma cunwt — 5mo npouszeederue Mooynel CUlvl U nepemeuierus U KOCUHYCa yena Mexcoy HUMU:
A =F*Ar *cos a, eo. usmepenus — /Jic
Kunerndeckast sHeprusi (Hamucarth onpezaeneHue, Gopmysy, €IUHUIBI H3MEPEHUS)
Kunemuueckas snepeusa — eenuuuna, pagHas noiosune npou3sedetusi Maccol Ha Keaopam
cKopocmu mena:
Ex=m*v? /2, eo. usmepenus — JIx
3aodaua: na mnatdhopmy Maccor mi=500KT, IBYKYIIIEHCS 110 TOPU3OHTAITHBHOMY ITyTH CO
ckopocthio V1 = 0,2 m/c, Haceimanu 100 kr mebHs. Kakoii crana ckopocTh miiatrGopmel va?
Pewenue:
mi*vy = ( mi+mpz)*vz
v2 = (mi*vy) 1 ( mi+my) = (500kr * 0,2m/¢) : (500kr +100kr) = 0,17 m/c
Omeem: v>=0,17 m/c
3adaua: Haiitn uMIyJbC TPy30BOTro aBTOMOOMIISI( p1) Maccoit my =101, IBHXKYIIIETrocs co
CKOPOCTBIO V1 =36 KM/4, 1 JISTKOBOTO aBTOMOOMIIS (P2) Maccoit mz =1T, ABHKYIIETOCs CO
CKOPOCTBIO V2 = 25 KM/u.
Pewenue:
pr=my * vi =10* kr * 10 M/c = 10° xr M/c
p2=m * vo= 10 kr * 25 M/c = 2,5%10* xr m/c
Omeem: pi=10°kr M/c  p2=2,5%10* kr m/c
Bapuant Ne 2

Wmnynbce cuitbl (HanmucaTh onpezeneHue, Gopmyy)
Hmnynbcom cunsl Hazvisaemcs npousgeoerue Cuvl, Oelicmsayroujell Ha meio, Ha 8pems eé
oeticmeusi:
Ap = F*At, eo. usmepenus - ke m/c
MortHocTh  (HamucaTh ornpeneneHue, GopMyIy, eAMHHUIIBI H3MEPESHHS)
Mowinocms —5mo omHouleHue pabomul K UHMEPSATY 8peMeHtl, 3a KOMopblil oma paboma
cogepuiena:
N=A/At, eo. usmepenus — Bt



3.

[ToTennmanpHas 3HEprUs (HAMKCATh ONpEIeIeHNE, GOPMYITy, SAMHHUIIBI H3MEPCHHS)
Ilomenyuanvnan Inepeusa — GeUYUNA, PABHAS NPOU3BEOEHUIO MACCHL Meld HA YCKOpeHUe
€80000HO20 U HA 8bICOMY MeNA HAO NOBEPXHOCIBIO 3eMIU!

Ep = m*g*h, eo. usmepenus — Joic

3aoaua: C xakoil CKOPOCTHIO (V) OJKHA JIETETh XOKKeiHas 1maiiba maccoit m = 160r, 94To0bI eé
MMITYJIbC OB PAaBEH UMITYJIBCY ITYJIM Maccoil m = 8T, JeTsmeil co ckopocteio v = 600m/c?
Pewenue:

p1=p2

mip=Vvy =mp =Vvp

vi=(mz «v2) : my = 8r * 600m/c : 160r = 30 m/c

Omegem: vi=30 m/c

3aodaua: lloe3n maccoir m = 2000 T, ABUTAsICh MPAMOIUHENUHO, YBEIIUYUI CKOPOCTh OT Vo = 36 110
v = 72 xM/u. HaliTu uamenenue nmmysbca Ap.

Pewenue:

Ap =p2 - pi

p1 = m*vp

p2 = m*v

Ap = m*V - m*vo=m*(v — vo) = 2*¥10° kr * (20 M/c — 10 m/c) = 2*107 kr*m/c

Omegem: Ap =2*10" kr*m/c

Konrpoabsnas padora Ne 3
«MoJuekyasipHasi pU3MKa U TEPMOAMHAMHUKA»

A

Bapuanr Nel

1. Ha rpadwuke npencraBieH ITUKIAYECKUH MPOIIECC, P (ITa)

MPOUCXOAAIIUIN C IBYMSI MOJISIMU UJI€aJIbHOTO Ta3a, 2p 1
A. Haiitu TemmiepaTypy B COCTOSIHHSIX
2, 3, 4. Temneparypa B coctostnuu 1 T1 =500 K. p ‘5

B. Bbrueptuth 1aHHyo auarpammy B koopauHarax PT. | L,

C. Haiitu paboTy, COBEpIIEHHYIO Ta30M. 0 \4 2v. V(md)

2. IIpu uzob6apraom HarpeBanusi 800 MoJIb a30Ta, HMEIOIIETO HavdalbHYO Temrepatypy 300 K,
ero o0bEM yBeIMUMIICS B TPH pasa.

A. HaiiTu 3HaueHue BHYTpPEHHEW SHEpruu B Hayalle Mpolecca U TeMIepaTypy Mmocie
HarpeBaHus.

B. Bbruuciauth u3MeHeHHe BHYTPEHHEH dHEprun, padoTy, COBEPIIEHHYIO Ta30M U KOJIMYECTBO
TEIUIOTHI, IEPEJAaHHOE CUCTEME.

3. TIlpu kakoMm JaBIEHMH ra3, 3aHUMaBIIKi 06beM 2,3 10 M>, Gyaer cxat 10 oovema 2,25 107
M>, ecrn Temmepatypa rasa ocraHercs Heu3MeHHOH. IlepBoHauanTbHOE JABIEHUE Ia3a PABHO

0,95 10° I1a
Bapuant Ne2 P(IIa)
1. Ha rpaduk npeacraBineH MUKIMYECKHI TIPOIecC, 2 L 3
MIPOUCXOJISIINNA C IBYMSI MOJISIMU HJICaJIbHOTO Ta3a, 4p

A. CocraBuTh TaOIMIly U3MEHEHHS TEPMOJANHAMHYECKUX
napamMeTpoB 3a Luki. Halitu Temneparypy B COCTOSHUSIX 2p—---

1,2,3. Temneparypa B cocrossnuu 4 T4 =750 K. 1 i4
B. Berueptuth 1aHHyO 1uarpammy B koopauHatax VT. i | i -
C. Haiitu paboTy, BHELIHUX CHJI. >V (mY)
0 v 3v

2. JlaBnenue kucnopoza Maccoit 160 r, Temnepatypa kotoporo 27° C, Hpu M30XOpHOM
HarpeBaHWH YBEJIWYMIIOCH BJIBOE.
A. HaiiTn HayanpHOE 3HaUEHNE BHYTPEHHEN SHEPTUU U TEMIIEpaTypy MOCie HarpeBaHUsL.



B. Haiitu usmeHeHue BHyTpeHHEN 3HEPTUH, pabOTy, COBEPIIEHHYIO [a30M U KOJIMUYECTBO
TEIUIOTHI, IIEPEIAHHOE CUCTEME.

3. B mwmnape noa nopmHeM Haxomutes 6 10 M rasa npu temmeparype 323 K. Jlo kakoro

o0beMa He0OX0IMMO U300apHO CXKaTh ATOT ra3, 4TOOBI €ro Temieparypa nonusuiack a0 220 K?

KonTtpoabnas padora Ned
«OCHOBBI 3JIEKTPOAMHAMH KM
Bapuant Nel.
1. DnexTpoH, IBUTAsACh B D3JICKTPUYECKOM IIOJIE, M3MEHSET CBOIO cKopocTh oT 200 km/c a0
10000xm/c. UeMy paBHA pa3HOCTH MOTCHIIMAIOB MEXAY HaYaIbHOM U KOHEUYHON TOYKAMHU ITyTH?
2. B OAHOPOJHOM »3JIEKTPUYECKOM I0J€ HaxXoAWTCs NblIMHKAa Maccoil 40¢10-8 rp. obnamaer
3apsaoM 1,6 #10-11Kn. Kakoii qomkeH ObITh 110 BEIMUMHE HANPSHKEHHOCTH I10JIs1, YTOOBI MbUIMHKA
ocrajiach B IOKOE.
3. 1Ba ToueuHsIx 3apsana 6,6 *10-9Kn u 1,32¢10-8Kn Haxoautcs B BakyyMe Ha pacctosiHuu 40 cm
apyr ot apyra. KakoBa cuna B3auMoaelcTBUS MEXTy 3apsiiaMu’?
4. TloueMy KOHAEHCATOpbI, UMEIOIIME OJUHAKOBBIE EMKOCTH, HO pACCUMTAaHHbIE Ha pa3HbIE
HaIpsDKEHUS, UMEIOT HEOJMHAKOBBIE pa3Mephl?
5. Kakyroo mniomaab J0JKHBI MMETh IUJIACTUHBI IUIOCKOTO KOHJEHcATopa s TOro 4YTOObI €ro
ANEKTPOEMKOCTh OblIa paBHAa 2 MK®D, eciu MEXIy IUIACTUHAMH ITOMEIIACTCS CJIOW  CITIOJIBI
tommuHOoK 0,2 MM? (g =7).
Bapuant Ne2.
1. Kongencarop snekrpoeMkocthio 0,02 mMx® umeer 3apsan 10-8 Ki. KakoBa HampsikeHHOCTBH
ANIEKTPUYECKOr0 TOJIsI MEXKIy €ero OOKIaJkaMH, €CIM pacCTOSIHME MEXIYy IUIACTUHKAMHU
KOHJICHCATOpa COCTABIISET 5 MM.
2. Ha xakoM pacCTOSIHUM HAXOAATCS ApYr OT apyra TouedHsle 3apsaasl S HKi u 8 HKu, ecniu oHu B
BO3/yX€ B3aUMOJACHCTBYIOT APYT ¢ ApYyrom c¢ cuiioit 2¢10-6H?
3. Kaxkoit moikHa OBITh HANTPSHKEHHOCTD TOJISI, YTOOBI TTOKOSIIITUNACS 3JICKTPOH TOJIYYHII YCKOPEHHE
2:10' m/c?.
4. Kak pa3HOCTb MOTEHIIMAJIOB MEXIY IBYMS TOYKAMU MOJIS 3aBUCHUT OT pabOThI 3JIEKTPUUECKOTO
noJist?
5. Kakyio pa®oTy HE0OXOJMMO COBEPIIUTH IS YJAJICHUS IUDJIEKTPUKA C JUAJIEKTPUUYECKOU
MPOHHUIIAEMOCTBHIO 6 U3 KOHAEHCATOPA, 3apsHKEHHOr0 10 pazHocTy norenmnuanos 1000 B ? ITnomans
mactud 10 cM2, paccTosiHUEe MEXIy HUMU 2 C.
KontposbsHnas padora Ne 4
1o TeMe «3aKOHBI OCTOSIHHOTO TOKA)
BapuanT Nel.
1.0mpenenure cuily Toka B MPOBOJHUKE, €CIIU YEpe3 €ro MonepeyHoe ceueHue 3a Bpems 2,5 MUH.
nporen 3apsan 420 K.
2.Kakas pabora ObL1a COBEpIIICHA B MPOBOJAHKUKE JIEKTPUUCCKUM TOKOM cuioit 800 MA 3a Bpems 2
MUH, €CIi HalpsDKEHUE Ha KOHIAX MPOBOJHUKA cocTaBiseT 20 B?
3.HuxpoMoBasi IpoBOJIOKA ATUHON 5 M. U IJIOWIaAbI0 monepeyHoro ceyeHus 0,8 MM? BKIIOYEHA B
uens ¢ HampsbkeHueM 10 B. Ompenenurte cuily TOKa B MPOBOJIOKE. YENbHOE COMPOTHUBIICHUE
Huxpoma 1,1 Om* Mmm?/m.
4.]IBa mocienoBaTeIbHO COSTUHEHHBIX MIPOBOJHUKA C CONPOTHUBICHHEM Ri =2 Om u Ro= 12 Om
MIPUCOEAVHWIN K MCTOYHMKY TOKa C HanpsbkeHueM 28 B. Onpenenute cuily ToKa B LIETIH.
5. Yemy paBHO CONPOTHUBIIEHUE CHOUPAJIM DIIEKTPUYECKON JaMmmbl, ecinu 3a Bpemsa 10MuH.
AIEKTPUYECKUM TOKOM B HEH BblaEAeTCs KonuuecTBO TennoTel 60x/x? Hanpskenue cetn 220B.
BapuantNe2.
1.Kakast MOLTHOCT TOKa OyJIeT BBIACATHCSA B IPOBOJAHUKE conpoTuBieHneM 12 OM npu cuie Toka
4 A.
2.UeMy paBHO HalpspK€HHE Ha CIUPAIM JAMIIOYKH, CONpPOTHUBIEHHE KoToporo 484 Owm, ecnu 3a
BpeMms 2,5 MUH TOK coBepIni paboty B nammouke 9 kJDK?



10.

11.

12.

14.

3./Ise nammnbl conpotuBieHueM 130 OM kaxgas COEAMHEHbI MapajUIeIbHO WU BKIIOYEHBI B
OCBETUTEJbHYIO ceThb. KakoBO Hampspke€HHE B CETH, €CJIM CHJIa TOKAa B MOABOJIALIMX IIPOBOJAX
cocraBisieT 5 A?
4.Kakoii 1uHBl KOHCTAaHTAaHOBYIO IMPOBOJIOKY HEOOXOAMMO B3ATh JJISi M3TOTOBJICHHS peocTara Ha
15 Owm, ecnu momanas cedeHust mpoposjoku 0,2 Mm*? VaenpHoe conpoTUBIeHUs KoHcTaHTaHa 0,5
Om-MM?/M.
S.Hanpsoxenue Ha koHuax nposoanuka 0,2 kB, a cuna toka B Hem 10 A. KakaBo conpoTuBieHue
IIPOBOHUKA?
KonTposabnas pabora Ne S
no reme: «MarsutHoe 1moJie»

. Kakue 3apspkeHHbIE 4acTULIBI TPUTSATUBAIOTCSA?

A. O1HOMMEHHEIE.

b. PazHOMMEHHBIE.

B. JIto0ble 3apsKeHHbIE YaCTUIbI IPUTATUBAIOTCS.

I'. JIroOble 3apsKeHHBIC YaCTHIBI OTTATKHBAIOTCS.

2. DeKTpU4ecKoe HallpsHKeHHe MPUHATO 0003Ha4YaTh OyKBOIL...
A.p B.U I''LL I. P E. A.

3. HazoBute eauHMUIly 3JEKTPUUECKOTO COMPOTHUBIICHUS.

A. Ixoyne. b. Bart. B. Om I'. Bonet J[. Amniep

. 3akon J[xoyns - JIenna Beipakaercs hopmyoit?

A. A=UIt. b. P=UI B.I=U/R T.Q=I’Rt.

. DNEKTPUYECKNN TOK B METAJUIAX CO3/1a€TCsl YIOPSIJOUYECHHBIM JABUKEHHUEM...

A. MOJIOKUTENBHBIX HOHOB. b. oTpuIIaTeIbHBIX HOHOB. B. D5eKTpOHOB ['. MOJOKUTENBHBIX U
OTPHIIATEIBHBIX HOHOB U AJIEKTPOHOB.

. UeMy paBHO MMOJHOE HAIIPSKEHHUE HA YUACTKE LIEMH C

TIOCTICIOBATEIIbHBIM COSAMHEHUEM JBYX MIPOBOJHUKOB, €CITH
Ha KaXJIOM M3 HUX Hanpsikenue 3 B?
A.1,5B.5.9B.B.3B.T. 6B.

. Kak cienyer BKJIIOYNTH MO OTHOIIEHUIO K PE3UCTOPY aMIIEPMETP U BOJIBTMETP, UTOOBI

U3MEPUTH CUIIY TOKA B PE3UCTOPE U HAIPsHKEHHE HA HEM?
A. AMriepMeTp U BOJIBTMETP MOCIEA0BATENbHO. b. AMIepMeTp U BOJIbTMETP NMapaJLIEIBHO.

. AMIIepMeTp MOCIIEeI0BATEIbHO, BOJILTMETP MapaienbHo. . AMnepmerp napamiesnbHo, BOJILTMETP

IIOCJIICOOBATCIILHO.

. Hanpsbxenue Ha kKoHI1ax npoBoaHuKka 12B, ero conporusienue 6 Om. YeMy paBHa cuiia Toka?

A.05A.5.3A.B.72A. T.2 A.

9. Onpegnenute paboOTy IEKTPUUECKOr0 TOKA HA YYacTKe LIeNH 3a 5 ¢ mpu HanpsokeHuu S5 B u cune
ToKa 4 A.

A. 4 Ix. b. 6,25 JIxx. B. 1,25 JTx. I'. 100 [Ix.

[To ycnmoButo npeapiayiei 3aaud HailIMTe MOIIHOCTh TOKA HAa y4acTKe ILIeMH.

A. 1,25 Br. b. 0,8 Br. B. 25 Br. I'. 20 Br.

Kaxkoe konnuecTBo TensnoTsl Bbiaenurcs 3a 10 ¢ B peoctare conporusienueMm 10 Om npu
cuie Toka 2 A?

A" 4 JIx. b. 20 dx. B. 80 [Ix. I'. 200 Ox. 1.400 Ix.

YeMmy paBHO 3JIEKTPUUECKOE COIPOTUBIECHHE MpoBoAa mHOi 10 M u ceueHneM 2,0 MM>?
VenbHOe conpoTupieHue nposoaa 0,50 OM-MM*/M.

A. 0,025 Om. b. 0,1 Om. B.0,40mMm.. T.2,50M. .10 Om.

13. MarnurtHoe 1oJje co3J1aeTcsl. ..

A. Tenamu, o0nagaOIIUMU Maccoil. b. IBWXKymuMucs yacTUIlaMU.

B. HENOABMKXHBIMU 3JIEKTPUUECKUMU 3apsaaaMu. ['. IBMKYIIUMHUCS 3JIEKTPUUECKUMU
3apsilamMmH.

[ToBOPOT MarHUTHOM CTPEJIKH, PACTIOI0KEHHOMN MapaiieibHO NPSIMOJIMHEHHOMY MPOBOJIHUKY,
OOHapyXUI...



15.

A. DOpcren. b. Kynon. B. Amnep. I'. Om.

[To nBym napasienbHO paclolOKEHHBIM IIPOBOJHUKAM IPOXOAAT TOKU B OJTHOM
HaIpaBJICHUU, IIPU 3TOM MPOBOJAHUKH. ..

A. mputsarusarorci. b. He B3aumopelictBytor. B.Orrankusarorcs

I'. pasBopauuBarorcs.

1. Kakue 3apsikeHHbIE YaCTULIbI OTTAJIKUBAIOTCA?
A. Onnoumennsie. b. PasHoumenHsle.
B. JIto0b1e 3apspKeHHbIe YacTULbl NpUuTAruBatorcs. [. JIroObie 3apsHKeHHbIC YacTULIBI
OTTAJIKUBAIOTCH.
2. Cuity TOKa MpUHSTO 0003HAaYaTh OyKBOM...
A.P. b.U. B.R. I'p. A. 1. E. A.
3. Kak Ha3bIBAIOT €IMHUILY MOIITHOCTH JIEKTPUUECKOTO TOKa?
A. Jlxoyns ([Ix). b. Barr (Bt). B. Om (Owm). I'. BonsT (B). 1. Ammiep (A).
4. Kakas u3 npuBeJIeHHbIX HIKE (OpMYJT BhIpakaeT 3akoH OMa JiJ1s yyacTka 1enu?
A. A=Ult. B.P=UI. B. I=U/R.T. Q=I’Rt.
5. Kak BKIIIOYAOT TJIaBKHUI MPEIOXPAHUTENh HA DJIEKTPUYECKOM IIUTE MIPH MOIKITIOYCHUN
ANEKTPUYECKOTO pudopa?
A. MoxHO nociie10BaTeIbHO, MOKHO U napayuiesibHo. b. He3aBucuMo ot 351eKTpruyecKkoro
npubopa. B. [locnenoBarensho. I'. [TapannensHo.
6. UeMy paBHO MOJHOE HANIPSHKEHUE HA yYaCTKE MENMU ¢ MapaylIebHbIM COCTMHEHUEM JIBYX
MPOBOJTHUKOB, €CJIM HAa KaXKJ0M U3 HUX HamnpspkeHue 3 B?
A.1,5B. b.9B.B.3B. I'. 6 B.
7. J1ns u3MepeHus CUJIbl TOKA B PE3UCTOPE U HANIPSDKECHUS HA HEM, B DJICKTPHUECKYIO IIeTTh
BKJTFOYAIOT aMIlepMeTp U BoJbTMETP. Kakoit u3 aTux mpuOopoB JODKEH OBITh BKIIOUEH
MapajlIeIbHO PE3UCTOPY?
A. Tonbko amnepmerp. b. Tonbko BoabTMeTp. B. AMiepmMerp U BOIBTMETP.
I'. Hu amnepmeTp, HU BOJTBTMETP.
8.ConpoTuBiieHne cnupaiu siekrpudeckor Mtk 20 Om. Cuna toka B Hel 4 A. Tloa kakum
HaIpsKEHUEM HaxOUTCS CIIUPAIIb?
A. 0,2 B. b.5B. B.80B. TI.32B.
9. Hanpspxenue Ha anektpuyeckoit namme 10 B, a cuna toka 5 A. Onpenenute paboTy
3JIEKTPUUYECKOI0 TOKa 3a 4 ¢
A. 1000 Ix. b. 200 [Ix. B. 12,5 [Ix I'. 2000 Dx.
10. Tlo ycioBuio npeapiayiei 3ajauyu HalJuTe MOITHOCTh TOKa B JIAMIIE.
A. 0,5 Br. b. 20 Br. B. 50 Br. I'.2Br
11. Kakoe KoJMuecTBO TEMJIOTHI BBIACIUTCS 32 2 ¢ B MPOBOJIOYHOM crivpaivi conpotusiieHuem 100
OM nipu cuie Toka 2 A?
A. 80 JIx. b. 800 Ix. B. 40 dIx. I'. 400 Ix. [1.200 [Ix.
12. YeMy paBHO 3/IeKTPHUUECKOE COMPOTUBIECHHE IPOBOAA JUIMHOW 9 M 1 ceueHueM 3,0 Mm>?
Y 1eNnbHOE CONPOTHBIIEHHE MpoBoaa 2 OM«MM2/M.
A. 0,67 Om. b. 1,5 Om. B. 6 Om. I'. 13,5 Om.
. 54 Owm.
13. Bokpyr npoBOAHHKA C TOKOM CYHIECTBYET ... TI0JIE
A. TOJBKO AnekTpuueckoe. b. TOnbKO MarHuTHoE.
B. anexTpuueckoe, MarHUTHOE U TPaBUTALlMOHHOE. ['. TOJNBKO IpaBUTALIMOHHOE.
14. Vcropuyeckoe 3HaUEHHE OMbITa JpCTe/ia 3aK0YaeTcs B 00HAPYKEHUH. .
A. cui B3auMOACUCTBHS MEX/Y IBYMs IPOBOJJHUKAMH C TOKOM.
b. B3aumoaeiicTBUs ABYX TOUEUHBIX 3apAI0B. B. cui B3auMoJielicTBUS ABYX NPOBOJHUKOB.
I'. cBsI3M MeX 1y 3JIEKTPUYECKUMU U MAarHUTHBIMU SIBIICHUSIMHU.
15. Ilo AByM mapaJijieibHO pacloI0KEHHBIM MPOBOJHUKAM MPOXOAST TOKUA B IPOTUBOMOIOKHBIX
HaNpaBJICHUSX, IPU ITOM MPOBOAHUKH. ..



A. mputsaruBaroTci. b. He B3auMoaeCcTBYI0T. B. oTTankusarorcd. I'. pazBopaunBarorcs.

Kontpousnas pabora Ne 6

«JIeKTPOMArHUTHBIE KOJIeOAHUS»
Bapuant 1
1.B konebarenbHOM KOHTYpE eMKOCTh KOHZEHcaTopa paBHa 3 MK®D, MakcHMaIbHOE HAMPsDKEHUE Ha
4 B. Onpenenute 3HEPTUIO IEKTPUUECKOT0 MO KOHJIEHCaTopa.
2. Ilo nepBuuHOil oOMoOTkKe TeueT Tok 0,6 A, Hampspkenue Ha Hei 220 B. HanpsbkeHue Ha
BTOpUYHOI 00MoTKe 11 B. Brruncnure Tok BropuaHON 00MOTKH?
3.KonebarenbHbIii KOHTYpP COCTOMT U3 KOHAEHcaTtopa eMKocThio 1,2 H® u KaTymku
WHAYKTUBHOCTBIO SMKIH m comporuBienuem 0,5 Om. Kakyioo MONIHOCTH ODKEH MOTPEOIIATH
KOHTYp, 4YTOObI B HEM NOJACPKHUBAIMCH HE3aTyXalol[ue TapMOHHUYECKHE KoJieOaHUus ¢
HarpsbKeHueM Ha KoHjieHcarope 10 B?
4.PackpbITh GU3NYECKUI CMBICH SBJIEHUSI CAMOUHAYKLINH.
5. Onpenenenust IbIpOYHON MPOBOIUMOCTH.
Bapuanr 2
1.MIlHIyKTUBHOCTDh U €MKOCTh K0JIE0aTeIbHOTO KOHTypa cooTBeTcTBeHHO paBHbl 70 ['H u 70 Mk®.
Onpenenure nepuoj KojaedaHuit B KOHTYpE.
2.Tpanchopmatop , ¢ koapdunueHtToM TpaHchopmanuu 10 U CONpOTUBICHHEM BTOPUUYHON
oomMoTku 1 Owm, BkitoueH B ceThb HampsbkeHueM 220 B. Bpiuucnure HampspkeHHE Ha BTOPUYHOMN
00MOTKe, eciii IoTpeduTeNb UMEET corlpoTuBieHne 4 Om.
3.Cuna Toka B mepBUYHOM 0OMOTKe TpaHchopmaropa 0,6 A, HampsbkeHue Ha ee koHmax 220 B.
Curna Toka BO BTOPHYHOM 00MOTKe TpaHchopMaropa 16 A, Hanpspkerne Ha ee koHiax 10 B. Haittu
KIIJI rpanchopmaTopa.
4.0numuTe 0COOCHHOCTH 3aKOHA AJICKTPOMAarHUTHON WHIYKITUH.
5. Onpenenenne Kojie0aTeIPHOTO KOHTYpA.

KonTpoasHnasi padora Ne 7
1Mo TeMe «JIeKTPOMATrHUTHBIE BOJIHBD.
Bapuant 1

1.Haiitu HEpru0 MarHUTHOTO MOJISl COJICHOU A, B KOTOpOM TpH cuiie Toka 10 A BO3HHKaeT
MarduTHeIN motok 0,5 BO.
2. Tpanchopmarop mnossimaer Hanpsokerue ¢ 120 B mo 220 B u comepxut 800 ButkoB. Kakos
koadpunmeHt Tpanchopmanuu ? CKOIBKO BUTKOB COJIEPKUTCS BO BTOPUYHOM 00MOTKE?
3.06motka TpaHchopmaTopa , uMerImas HHAYKTABHOCTh 0,1 I'H W MOJIKIIOYEHHBIH K HEH
KoHaeHcaTop eMkocThio 0,1 Mk® mnoxacoenquHeH K uUCTOYHUKY ¢ OJIC W BHYTpPEHHUM
conpotuBiienueMm 10 OM. HalimuTe HanpspkeHre, BO3HUKAIOIIETO Ha KOHACHCATOPE OOMOTKH, IO
oTHomeHuto k DJIC ncrouHuka.
4. Tlo mepBuuHoii oOMoTkKe TeueT Tok 0,6 A, Hanmpshokenue Ha Hedt 220 B. Hanpsbkenwe Ha
BTOpUYHOI 06MOTKe 11 B. BhIuncinte Tok BTOpHUHON 0OMOTKH
5. Onpenenenue 3akoHa Papajes- Makcsena.

Bapuant2
1.Kakoif momxHa ObITH cHjla TOKa B OOMOTKE Apoccelis ¢ MHAYKTUBHOCTBIO 0,5 T'H, uTOOBI SHEprus
10JIs1 OKazanach paBHOM 1 JIxk?
2.Ilonwxkaromuit  Tpancopmatop ¢ kodpdunuentom Ttpanchopmarmu 10 BKIIOUEH B CeTh C
HanpsbkeHueM 230 B. KakoBo HamnpsbkeHue Ha BbIXOJlE TpaHC(hOpMaropa , €ClU CONpPOTHUBIICHHE
BTOpU4HOM 00MOTKe 0,2 OM , a CONPOTUBIIEHHUE MOJIE3HON HArpy3ku 2 Om?
3. B xontype ¢ xonaencatopom 0,1 Mk® mpoucxoasaT KoiedaHus ¢ MaKCUMalbHBIM TOKOM 20 MA u
MaKCUMaJbHBIM HamnpspkeHrneM 20B.11o naHHbIM HaiiiuTe MHAYKTUBHOCTH KOHTYPA.



4.0nuummTe NPUHIMIMAIBHYIO CXEMY Mepedauyd M paclpoCTpaHEHHs]  3JIEKTPOIHEPrMH Ha
pacCTOsHUS.

5. B karymike ¢ nuaayktuBHocThIO 0,61'H cuna Toka paBHa 20 A. KakoBa sHeprusi MarHUTHOTO I0JIS
JTOM KaTyIIKEK.

KonTpoabHnas pabora Ne 8

no Teme «Ontuka. CBEeTOBbIE BOITHBI»
Bapnanr 1
1.PaccmaTrpuBas npeameT B COOMpPAIONIyIO JUH3Y, M pacrioiaras €ro Ha pacCTosIHUU 4 cM OT Heg,
MOJIyYar0T €ro JUHEeHHOEe n300pakeHue, B 5 pa3 Oosbine camoro mpeaMera. KakoBa onrtudeckas
cuJia JINH3bI?
Omeem: 20 (anTp)
2. B marasune B otnene “Omrruka’ BeIcTaBiIeHbI 04K, OKOJI0 HUX HAaXOIATCS TaOJINYKHU C
Haanucsmu +2 qutp, — 4 nntp. Kakue HenocTaTKky 3peHus UCTIPABIISIIOT 3TH OYKU?

Omeem: Ouku D =+ 2 quTp UCHpaBIsIOT AaJbHO30PKOCTb, B OUKaX MCIOJB3YIOT COOMpAIOIINe
JUH3BL Y JaIbHO30PKOTO 1a3a (Gokyc 3a ceryaTkoil. YToObI M1300paykeHne Monaio Ha CeTYATKy
IJ1a3a, yCWIMBAIOT ONTUYECKYIO CHITY, IPUMEHSIOT coOMpatrolytocs JInH3y. Ouku — 4 nntp
HCIPABIIAIOT OJIM30PYKOCTh, B OUKAX MCIOJIb3YIOT PACCEUBAIONIYIO JTMH3Y, YMEHBIIAIOT
ONTUYECKYIO CUITY. Y OJIM30PYKOro riia3a n300pakeHue MoydaeTcs BIepeid CeTYaTKU, YTOObl OHO
MEePE/IBUHYJIOCH Ha CETYATKY, ONTUYECKYIO CHITy YMEHBIIAIOT, IPUMEHSIOT pacCEMBAIOLIYIO JIMH3Y.
3.B TpyOKy BCTaBJICHBI JIBE€ COOMpArOIIUECs JUH3bI Ha paccTossHuH 20 CM OJTHA OT JPYTOM.
®oxycHOe paccTostHuE nepBoi JIMH3bI 10 cM, BTOpoi — 4 cM. IpeaMeT HaXOAUTCS HAa PACCTOSHUA
30 cM oT nepBoi auH3blI. Ha KakoM pacCTOSTHUM OT BTOPOM JIMH3BI ITOJIYYUTCS JEUCTBUTEIBHOE
n3o0paxeHue?

Omesem: > =0,2 m.

4.1loyemy cufs y TOPSILEro KOCTPa, Mbl BUIUM MPEIMETHI, PACTIOJI0KEHHBIE IO IPYTYIO CTOPOHY
KOCTpa, KoseOmomumucs?

Omeem: BCneACTBUE U3MEHEHUS TEMIIEPaTyphl BO3IyXa, U3MEHSETCS ero MoKa3areib
MIPEIOMIIEHHUS, CIIEIOBATEIbHO, U3MEHSETCS U cama CpeJia.

KontposbHnas padora Ne 8
« Sinepuasi pusnka.
Bapuanr 1.
1. }Izlpo aToMa COCTOHUT U3 ...
A. ... IPOTOHOB;
b. ... 21eKTpOHOB ¥ HEUTPOHOB;
B. ... HEUTPOHOB ¥ IPOTOHOB;
I.. - KBaHTOB.
2. Hepnon noJtypacnaa paJuoaKTUBHBIX sIIEp — 3TO .
A. ... BpeMmsl, B TeUeHHE KOTOPOT0 YHCIIO PaJHOaKTUBHBIX Aiep B 0Opasiie ymenbiaetcs B 10 pas;
b. ... Bpems, B Te4eHHE KOTOPOr0 YKCIIO PAJUOAKTUBHBIX siiep B 00pasiie yMeHbIaeTcs B 2 pasa;
B. ... BpeMsi, 110 HCTEUCHHH KOTOPOTO B Pa[HOAKTHBHOM 00pasiie OCTaHeTCst V2 pagHoaKTHBHBIX SIEp;
I'. ... Bpems, B Te4eHHE KOTOPOTO YUCIIO PAIMOAKTUBHBIX siiep B 00pasiie ymeHbInaetcs B 50 pas.
3. HaI/II[I/ITe YMCJIO NPOTOHOB M HEHTPOHOB, BXOAAIIMX B COCTAaB M30TONOB Maruus > Mg; 2 Mg;
Mg.
4. Dnement “X ucmbItan aBa o- pacnaaa. Haiiaure aToMHBIN HOMEp Z M MacCOBOE YMCIIO A y HOBOTO
aTOMHOTO sapa Y.
5. Hanumute HepocTaroiye 0003HaYE€HUS B CIEIYIOIUX PEAKIIUAX:
19F+p_) 160+ o
Al+n— *He+..;
4N + no ¥C +



6. Boluuciute yenbHYIO SHEPTUIO CBA3U sipa aToma reaus ¢ He.
7. Haigure SHEPreTUYECKHU BBIXO/ SIIEPHBIX PEAKILIMA:

H+ *H— p+°H;

°Li + °H —2-“He.

8. B HauanbHbI MOMEHT BpeMEHHU PaMOaKTHBHBI 06pasel coaepxkan Ny H30TonoB pajgoHa *2’Rn.
CrycTs BpeMs, paBHOE HepHOJy MoNypacnaja, B oopasie pacnanocs 1,33 -10° u30Tonos pajoHa.
Omnpenenure nepBOHAYaIbHOE YMCIIO PAJUOAKTUBHBIX U30TOIOB PajioHa, KOTOPOE COAEPKAIOCH B
oOpa3iie.

9. MomHocTts asuratensa atomHoro cyasa 15 MBr, KIIJ] 30 %. Onpenenute MecsiuHbIi pacxon
SIEPHOT0 TOPIOYETO MPU pabOTE ITOrO ABUTATEINSL.

Bapuanr 2.
1.  Yro npencrasnser coOoil o — u3ityueHue?
A. DIeKTpoMarHuTHBIE BOJIHEI,
b. IIoToK HEHTPOHOB;
B. IloTox npoTOHOB;
I'. IToTok simep aTOMOB renus.
2. 3aMeIUTENsIMU HEUTPOHOB B JIEPHOM PEAKTOPE MOTYT OBITS ...
A. ... TsDKenast BoJa wiu rpadur;
b. ... 6op unu KaaMuii;
B. ... Kene30 uim HUKEb;
I'. ... 6eToH WK MECOoK.
3. HaiiguTe uncI0 TPOTOHOB U HEMTPOHOB, BXOJAIIMX B COCTaB M30TOMOB yriepoaa ''C; 12C;
13C.
4. Dnement “X ucnblTan aBa - pacnana. Haiiaure aToMHBI HOMEpP Z U MAacCOBOE 49UCIIO A y
HOBOT'O aTOMHOTO sijipa Y.
5. HanmmmuTte Henocraromue 0003HAYCHUSI B CIEIYIOUINX PEAKLUAX:
... +p — “He + Na;

T Al+*He —»p+...;

SMn + ... — %Fe +n.
6. BblunciuTe yIeNbHYI0 SHEPTHIO CBA3M sIpa aToMa Kuciopoaa 0.

7. Haiinute 3HEpPreTUUYEeCKU BBIXO SICPHBIX PEaKIIUii:
°Be +°H — B + n;

“N +“He —» "0+ 'H.
8.  Ompenenure, Kakas 4yacTh paAMOAKTUBHBIX AJIEp paclagacTcs 3a BpeMsl , paBHOE TPEM Ieproiam
noJtypacraja.

9. Kakoe konnuecTBo ypaHa B3y pacxojyeTcsi B CyTKM Ha aTOMHOM AJIEKTPOCTAHLIUY MOIIIHOCTHIO
5-10° Br? KIIJI ctanmuu 20%.

4. KOHTPOJIbHO-0II€HOYHbIE MATEPHUAJIbI IJIsl NTOTOBOI aTTeCTAIMHU 110
yueOHOM THCUHMIINHE
[IpenMeToMm OlleHKHU SBISIOTCS YMEHUS U 3HaHUS. KOHTPOIb U OlleHKa OCYIIECTBISIOTCS C
MCIOJIb30BaHMEM CIEIYIOMNX (GOpPM U METOIOB: TECTUPOBAHKE, YCTHBIN OIMpPOC, JJabopaTopHas
paboTa, KOHTpOJIbHasA paboTa.
OueHka OCBOEHHUSI TUCHMILIMHBI IPEyCMaTPUBAET UCIIOJIb30BAHUE HAKOIIUTEIbHON CUCTEMBI
OLICHUBaHUSI U TIpoBeaeHNe MU HepeHIIMPOBAHHOTO 3a4YeTa.

I. ITACITIOPT




—_—

Ha3znauenne: KOM mnpenHazHadeH I KOHTPOJISS M OLEHKH PE3YJIbTaTOB OCBOCHUS y4eOHOMU
IUCcUUIUIHBL PHU3UKa (€CTeCTBEHHOHAYYHBIH MPO(UIIh)
YMEHHUA:

1. ommchiBaTh M O0BSACHATH (PU3NYECKUE SBICHUS U CBOICTBA TEII;

2. Jenarth BHIBOJIBI HA OCHOBE 3KCIICPUMEHTAIBHBIX JIAHHBIX;

3. NPUBOAMUTH MPHUMEPHI MPAKTUYECKOrO HCIOIb30BaHMS (DU3NYECKUX 3HAHUM: 3aKOHOB
KJIACCHUYECKOM, KBAHTOBOM M PEIATUBUCTKON MEXAHUKHU

4. IpUMEHSTH MOJIyYEHHbIE 3HAHUS JUIsl pelieHns (PU3NUecKuX 3ajau;

5. u3MepsTh psAa PU3NUECKUX BEIUUNH, IPEACTABIIsASA PE3YIbTaThl U3MEPEHUN C YUETOM UX
IIOIPEIIHOCTEN.
3HAHMA:

1. cmbich GU3NYECKUX MTOHATHIH;
2. cMbIch (PU3UYECKUX BEJINYMH;
3. cMbIca GU3NYECKUX 3aKOHOB;
4. BKJIaJ pOCCUMCKHMX U 3apyOEKHBIX YUEHBIX, OKa3aBLINX HauOOJIbIlIee BIUSHUE HAa Pa3BUTHE
HayKH.

| 1. 3AJIAHUE JUISI UTOTOBOM ATTECTALIMU

®u3uka (17151 IOBApPOB)
buaer 1.
Onekrpuyeckui Tok. Cuna Toka. 3akoH OMa JyIst yJacTka IeMu.
Omnpenenute cuiry Toka B nenu I, ecnmu 3/1C snemenra 1,5 B, BHyTpeHHEEe CONpPOTHBIICHHE
r = 0,5 Owm, BHemHee conmpoTtusiieHne nenu R= 1 Om.

buuer 2.
1. Pa6ora u momHOCTh mocTOsTHHOTO TOKa. D/[C. 3akon OMa JIs IMOJTHOM IICTIH.
2. Cuna toka I B nenu paBualO A, nanpspkenne U = 320 B. Onpenenuts COnpoTUBICHUE
npoBoJHUKA R.
buaer 3.
1. Kunernueckas sneprusi. IloTeHunanbHas sHEprus. 3aKOH COXPaHEHHSI MEXaHUYECKOM
SHEepPruu.

2. Haiitu nmepnoa cBOOOTHBIX JEKTPUUCCKUX KOJICOAHHI B KOHTYPE C TapaMeTPaMH:
L=5wmkln, C=80nud.
buner 4
1. 3akoH BcemupHoro taroteHus. Cuma Tsxkectu. Bec Tena, HEeBECOMOCTb.
2. Omnpenenuts HanpsKeHHOCTH ot E Ha paccTositHuu r =5 cM. oT paspsija,
pasHoro q = 9¥10° Ku, k = 9¥10° Hw/Kn?
buaer 5
1. 3akoH coxpaHeHUSs dIEKTPUYECKOro 3apsaa. Diekrpusaius ten. 3akoH Kynona.
2. Kakyro maccy (m) umeer nojika, ecnu noa aeiicteueM cuibl F = 100H, ona nBuxkercs ¢
yckopenuem a = 0,5m/c??
buaer 6
1. Dnekrpuueckoe none. HanpsxkenHocts. [lotennman. CBoiicTBa 3JIE€KTPUUYECKOTO MOJIS.
2. Tpaxkrop, cuna Tsaru kotoporo Ha kptoke F =15 kH, cooOmraer npuiieny yckopenue
a =0,5m/c. Kakoe yckopeHue coOOUIUT TOMY ke MPUIIETY TPAKTOP, PA3BUBAIOIINUNA TITOBOE
ycunue F =60 kH?
buaer 7
1. DnekrpoemkocTh. KoHIeHCATOPHI U UX IPUMEHEHHE.
2. C kako# CUJIOW MarHUTHOE MOJIE IEUCTBYET HA IEKTPOH, IBWXKYILIUNCSA B MATHUTHOM T10JIE
CO CKOpOCThIO 5 M/c ox yrioM 30 rpaaycoB K IMHUASAM WHAYKIUHA. MHAYKIIMS MarHUTHOTO
mois 0,02 Ti?



Bbujer 8

1. Ocnosubie nonoxkenuss MKT. OcnoBHoe ypaBaenne MKT. AGcontoTHas TeMmeparypa.
CpenHss KBaapaTU4Has CKOPOCTh. 1'a30BbIe 3aKOHBI.
2. Haiitu paboty Toka B Teuenue 1 MunyThI, eciu cuia Toka 10A, a HanpspKeHue Ha

koHmax uenu 20 B.
buier 9
1. DnekTpuyeckuil TOK B )KHAKOCTSX. 3aKOH dJeKTposin3a. [Ipumenenue anekrponusa.
2. TlopoxHuii rpy30Boii aBTOMOOMIIb Maccoi 4 TOHHbBI Hayajl IBUKEHUE C YCKOPEHUEM
0,3 m/c. KakoBa macca rpy3a, IpUHSATOTO aBTOMOOMIIEM, €CJIH IPU TOH K€ CHJIC TATH OH
Tporaercs ¢ Mecta ¢ yckopenuem 0,2 m/c?

Bujer 10
1. CBoOomHbBIC U BBIHYK/JICHHBIC MEXaHHMYCCKHE KOJICOaH s, AMIUTUTY /I, IIEPHO/T, YaCTOTa
KOJIeOaHUIA.

2. Hackonbko n3MeHuTcst BHyTpeHHss 3Heprus 200 rp. renust Ipy yBEIMUYEHUN TEMIIEpaTypbl

Ha 20 rpamycoB C?
Bbuaer 11

1. TlpousBoacTBo, nepesaya U UCHOIb30BaHUE eKTpodHeprun. Tpanchopmarop. I'eneparop.

2. Ckonbko KojeOaHuM IPOUCXOANUT B AEKTPOMArHUTHOM BOJIHE ¢ JUInHOM BOHBI 300 M 3a
BpeMsi, paBHOE MEepUO/ly 3BYKOBBIX Kosiebanuii ¢ yacrotoi 2000 ['1

buiser 12

1. 3akoHBI OTpakeHUs U IpesioMileHus cBeTa. [loHoe oTpaxeHue.

2. OmnpenenuTs C KAKOW CHIION OTTAJIKHUBAKOTCSA JABA 3apsia, KOTOPbIE HAXOAATCS APYT OT

npyra Ha paccTosHuu T =20 cM q1=q2=10" K1, k=9*10" m*m*/Kn?.

buaer 13

1. MaruautHoe none Toka. MarautHas uaaykuus. Cuiia Amnepa. Cuna JlopeHua.

2. Kakas cuna geiictByeT Ha IpoBOA AIMHON 10 CM. B OJHOPOJTHOM MarHUTHOM TIOJIE C
MarHuTHOM MHayKuuen 2,6 Ti, ecinu Tok B mpoBojie 12 A, a yron Mexay HanmpaBJI€HUEM
TOKa Y JIMHUSAMHU MarHuTHOM UHAyKIuu 30 rpamgycoB?

buaer 14
1. Uzo6perenue pagno A.C. [TonoemM. [Ipunnmn paanocssizu. [Ipocreiimmii mpueMHUK.
2. TlopoxxHuit Tpy30BOI aBTOMOOUITE Maccoit 4 TOHHBI Haval IBWKEHHE ¢ yckopeHueMm 0,3
M/c. KakoBa macca rpysa, IpHUHSITOr0 aBTOMOOMIIEM, €CIIU IIPU TOU e CUJIE TSITU OH
Tporaercs ¢ Mecta ¢ yckopenuem 0,2 m/c?
Buaer 15

1. SIBieHME AJIEKTPOMArHUTHOM MHAYKIIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKIuK. [IpaBuio
Jlenua. [IpumeneHnue sBIECHUS 3JE€KTPOMArHUTHON UHTYKIUH.

2. Jloaka xadaeTcsi Ha BOJIHAX, PACIPOCTPAHSIOUINXCS CO CKOpocThio 1,5 M/c. PaccrosiHue
MeXAy ABYMsl OmKalMu rpeOHsMU BOJIH paBHO 6 M. Onpeaenute nepuo1 KoneOaHuit
JIOJIKU.

Buaer 16
1. Baytpennss sueprus. KonnuectBo TemioTel. 3aKOHbI TEPMOJIMHAMUKH.
2. HamnpshxeHue nepeMeHHOr0 ToKa u3MeHseTcs mo 3akoHy: u=140 sin314t. Onpenenutsb
4acTOTY MEPEMEHHOI0 TOKA, MEPUOJ] U aMILTUTYTHOE 3HAUYCHUE HAMPSIKCHHUSL.
Bbuaer 17
1. 3axonsl mexanuku Hrrotona. Macca. Cuina.
2. Omnpenenuts cuily TOKa B eny, eciau IJC snemenra 1,5 B, BHyTpeHHee conpoTHUBIIEHNE
0,5 Om, BHemIHee conpoTuieHue uenu 1 Om.
Bbuaer 18

1. Nmnynsc Tena. 3aKk0H COXpaHEHUS UMITyJIbca. PeakTHBHOE ABHKEHHUE.

2. Haiitu paboty Toka B TedeHue 1 MUHYTHI, eciu cuiia Toka 10A, a HanpsbkeHHe Ha KOHIax
uernu 20B.

Buaer 19



1. Jucnepcus cera. Marepdepenuus crera. Judpakuus cera.

2. M4 yman ¢ BBICOTBI 3M, OTCKOYHJI OT TI0J1a U ObII noiimMaH Ha BbicoTe 1M. Haiitn myTh u
IepeMeEIEHUE Msua

Buaer 20

1. ®oroaddekr. Teopus poroaddekra. [Ipumenenue Gotorddexra.

2. Teno maccoit mi=4 kr nox aeicTBreM HeKOTOopoil cuibl F nprodpeno yckopenue aj =2
M/c2 . Kakoe yckopenue mpuobperaer Teso Mmaccoit my =10 Kr moj; IeCTBUEM TaKoM ke
CHJIBI?

Buaer 21
1. BHyTpeHHSss SHEPTHs U CIIOCOObI ee u3MeHeHus. KonuecTBO TenmnoThl. 3aKOHbI
TEPMOJUHAMUKU. TeraoBbIe IBUTATEIN.
2. Cuna toka I B nenu paBaalO A, nanpspkenue U = 320 B. Onpenenuts conpoTUBIEHNE
poBOJHMKA R.
Buaer 22

1. Bunbr mexanudeckoro aswxeHus. [1yTs. [lepemenienne. CkopocTh. YCKOpeHHE.

2. Kakas cuna neiictByer Ha npoBoJl AMHOM 10 cM. B OJTHOPOJTHOM MarHUTHOM TIOJI€ C
MarHuTHoOM uHAyKIuei 2,6 T, ecnu Tok B mpoBoje 12 A, a yroy Mexay HarpaBlieHHEM
TOKa U JTUHUSMH MarHuTHON MHAYKIuH 30 rpaaycoB?\

buaser 23

1. Dnexrpuueckuii TOK B razax. HecamocTosiTenbHBINA U CAMOCTOSITENBHBIN pa3psabl. [1nazma.

2. 3a kakoe BpeMs MpH AIeKTpoau3e Bobl BeiaeauTcs 10 T Bomopoaa (k=0,001 kr/kim ) eciu
cuia Toka paBHa 1A

buuner 24.

1. Mexanundeckue BoHBI. JJnrnHa BosiHbL. CKOPOCTH BOJIHBI. PacripocTpaneHue BOJIH B
Pa3IMYHbIX cpenax. 3BYK. YIbTPa3BYK U €ro MpUMEHEHHE.

2. Haiit umiyssc rpy30Boro aBTomoomisi( p1) mMaccoit my =10T, ABMKYIIETOCs CO
CKOPOCTBIO V1 =36 KM/4, ¥ JIETKOBOTO aBTOMOOMJIS (P2) Maccoit mz =1T, ABHKYIIETOCs CO
CKOPOCTBIO V2 = 25 m/c.

Buaer 25.

1. Crpoenue atoma. PagnoaktuBHOCTE. Anbda-, 6eTa-, raMma-u3nydenus. [Ipumenenne
SJICPHOI PHEPTUU U PATMOAKTUBHBIX H30TOIOB.

2. Omnpenenuth cuiy Toka B 1enu, eciu J/]C anementa 1,5 B, BHyTpeHHEEe CONPOTUBJICHUE
0,5 Owm, BHelIHee conpoTuBieHue uenu 1 Om.

@DopMoii aTTECTANUM 10 YYeOHO TUCUUIJIMHE SABJISIETCHA IK3AMEH.

III. ITAKET S5K3AMEHATOPA

1. Uncrpykuus
1. BuumatenbHO U3yunTe HHPOPMAIIMOHHBIHN OJIOK MMakeTa 3K3aMeHaTopa
2. O3HaKOMBTECH C 3aJIaHUEM JIJISl IK3aMEHYIOIIMXCS (TpuioxeHue 1)
3. KonudecTBOo BapHaHTOB 3aJaHUil I SK3aMEHYIOLUXcs: 25 O1iIeToB 1mo 3 Bompoca B
KaK70M Omiiere (mpuioxenue 1)
4. VYcnoBus BBHIMOJTHEHHs 33/IaHUI: 3a]JaHKE BBITIOIHSAETCS B yueOHOM KaOMHETe.
JlutepaTypa a7 K3aMeHyromuxcs (1 1p.)
6. JlomomHuTenbHas IUTEpaTypa Ul SK3aMeHaTopa (CpaBoOvHasl, MeToindeckas, yueOHas,
JOTIOJTHUTEIbHAS ).
7. llepedyeHb MUTEPATYpHI, TOMYIIEHHOH TSl HCTIONB30BAHMSI HA DK3aMEHe, IIPUIaraercs.
PexoMeHanuu 1o oleHUBaHUIO OTBETOB yUaIINXCsl HA BOMPOCH! OUIIETOB:
OueHka yCTHBIX OTBETOB:

bt



Ounenka «5» cTaBUTCS B TOM CIIy4dae, €CIU CTYCHT:

a) 0OHapy’KMBAET MOJIHOEC TOHUMaHKUE (PU3UUECKOM CYITHOCTH PACCMaTPUBAEMBIX SIBICHUHA U
3aKOHOMEPHOCTEM, 3HAHUE 3aKOHOB U TEOPUIi, yMEET NOATBEPANUTH UX KOHKPETHBIMU
IIpUMEpPaMu;

0) 1aeT TOYHOE ONpE/IEICHNE 1 UCTOIKOBAHNE OCHOBHBIX MMOHITHH, 3aKOHOB, TEOPHA, a TAKXKe
[IpaBUJIBHOE OIpe/ieieHne (PU3NUECKUX BEIMUUH, UX €IMHUI] U CIIOCOOOB U3MEPEHUS;

B) IIPAaBWJIBHO 3aMMCBIBAET (POPMYIIBI, OIB3YSICh MPUHATON CHCTEMOM YCIOBHBIX 0003HAYCHUH.

Ouenka «4» CTaBUTCS B TOM CIIy4ae, €CIIM OTBET YAOBJIECTBOPSET HA3BAaHHBIM BBIIIE TPEOOBAHUSIM,
HO YYaIllluiCs JOMYyCKaeT OJHY HerpyOyro ommOKy Win He 0ojiee TBYX HEJ0YETOB U MOXKET HX
HCIPABUTh CAMOCTOSATEIbHO, WM IIPU HEOOJIBIION TOMOIIHU [TPENoaBaTels.

Ounenka «3» cTaBUTCS B TOM Cllydyae, €CI yJalluiics IpaBUIIbHO MOHUMAET (PU3HUECKYIO

CYIIIHOCTb pacCMAaTPUBAEMBIX SIBJIEHUI U 3aKOHOMEPHOCTEHN, HO IIPU OTBETE:

a) 0OHapy’KMUBAeT OT/eJIbHbBIE MPOOEIBl B YCBOCHNUH CYIIIECTBEHHBIX BOIIPOCOB Kypca (PU3HUKH, HE
MPENSITCTBYIOLINE NalbHENIIEMY YCBOSHHUIO POTPaMMHOI0 MaTepHara;

0) UCIBITHIBACT 3aTPyAHEHUS B IPUMEHEHUHU 3HAHUM, HEOOXOIUMBIX JJIsl peLICHUS 33134
Pa3IMYHbIX TUIIOB, IPU OOBSICHEHNN KOHKPETHBIX (PU3MUECKUX SIBJICHUH HA OCHOBE TEOPHUHU U
3aKOHOB, WJIM B IOJITBEPK/IEHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOT0 MPUMEHEHHS TEOPHH,

B) OTBEUYAET HEMOJIHO, JOIMYyCKas OJIHY-/IBE IpyOble OLIHOKH;

Ouenka «2» CTaBUTCA B TOM CIIy4ae, €CJIA y4Yalluncs:

a) HEe 3HACT U He TIOHUMAET 3HAYUTEBHYIO WM OCHOBHYIO YacTh MPOTPaMMHOT0 MaTepuaia B
mpejenax MoCTaBICHHBIX BOIIPOCOB,

0) uiu umeet caabo chHopMyIMpOBaHHBIE U HETIOIHBIC 3HAHUS M HE YMEET MPUMEHATh UX K
pEIIeHII0 KOHKPETHBIX BOIIPOCOB U 33134,

B) WIH IPH OTBETE JAOMYCKAET CYIIECTBEHHbBIC OIMOKH, KOTOPhIE HE MOKET UCTIPABHUTh JaXKe TPU
HABOJISIIMX BOMPOCAX MPENoIaBaTessl.

JK3aMeHAUMOHHAS BeIOMOCTD 10 y4eOHOoil Juciuiuinie Pusnka

d.1.0.
oOy4aromierocst Ha Kypce 1o npodeccuu mpoIes Kype
y4eOHOU aucuuminHbl @usnka. DK3aMeH 1Mo yueOHO! JUCIMILTMHE CIal Ha

Ox3amenarop ©.1.0. HOJMNUCH marta

Ilepeyennb pexoMeHayeMbIX y4eOHBIX H3JaHuil, IHTepHeT-pecypcoB, JONOJTHUTEIbLHON
JINTepaTypsbl VISl CTYAEHTOB:

OcHOBHBIC HICTOYHHMKH:

1) B.®. Imutpuea «Pusuka ais npodeccuii u crenuanabHOCTeH TEXHUYECKOTO MPOQUIIs.
VYuebnuk» - M.: OUL «Axamemus», 2021;

2) B.®. ImutpueBa «Puzuka g npodeccuii u crenuaibHOCTeH TEXHUYECKOTr 0 IpOoQHIIs.
COopHuk 3amau», - M.: OULL «Akanemus», 2021;



3) B.®. Imutpuena, JI.1. BacunseB «Pu3nka uist npodeccuii U CrienuaibHOCTEH TEXHUYECKOTO
npoduns. Koarponeusie MaTepuansly - M.: OULL «Akanemus», 2021;

4) B.®. ImutpueBa «Puzuka s npodeccuii v criennaibHOCTEH TEXHUYECKOTO POQHIIS.
Meroanueckue pekomeHaauumny, - M.: OUL «Akanemusi», 2021;

5) A.B. @upcos (ox pea. T.W. Tpodumoroit) «CrnpaBounuk mo ¢pusuke» - M.: OULL «Axagemusy,
2021;

JlonoyiHUTe/IbHbIE HCTOYHUKU:

1) I'.4. Mskuwes, b.b. byxosues, H.H. Corckuii «®usuka—10 ki1.» - M.: IIpocsemenue, 2018;
2) I'.A. Msaxuiues, b.b. byxoBues «®usuka—11 ki.» - M.: IIpocsenienue, 2018;

3) U.B. 'opoBa «@wusuka. 10 xmacc. Kontponbasie paboTsl B HOBoM popmate»- M.:»HTEIEKT-
Hentp», 2018;

4) E.B. Jlykamena «EI'D 2021. ®u3uka. Tunosble BapuaHThl SK3aMEHAILIMOHHBIX 3aJjaHuiD» M.:
HznarenscTBO «OK3aMen», 2021.

5) B.A. KacpsaHoB «®u3uka. 10 ki1.: yriy6neHHsli ypoBeHb» - M.: Ilpocsemenue, 2021;

6) B.A. KacesanoB «®u3zuka. 11 xin: 6a30Bs1il ypoBeHb» - M.: [Ipoda, 2018.

CaiiThl 4 3JIeKTPOHHBbIE MOCOOHS N0 PU3NKe

1)2OnexkrponHoe npusnoxeHue k yueOnuky I'.51 Mskumesa, b.b. byxosuesa, H.H. Cromkoro
«®wuzuka 10 xmace» (1DVD);

2)2nexktpoHHoe npusioxkenue k yueOuuky I'.51 Msakumesa, b.b. byxosuesa, H.H. Cromkoro
«®usuka 11 xmace» » (1DVD);

3)Otkpeitas puszuka. GusnkoH. _http://www.physics.ru/;

4) Bce i yuurens. _http://www.uroki.net/ ;

5)O06yuaromue tectol o ¢usuke B. M. Perensmana. http:// physics-regelman.com/;
6)O06pazoBarenbubiii moptain « YUEBAY. http://www.ucheba.com/

7) Buptyanbnbie abopatopasie padoTsl o pusuke mis 10 u 11

KJIacCOB. http://phdep.ifmo.ru/labor/common/;

8) DnextpoHHas Bepcusd razetsbl «Dusnkay. _http://fiz.1september.ru/;

9) Cepsep undopmarronnoit noaaepxku EI'D, TUA. http://www.ege.ru/;

10) Knacchas pusuka. _http://class-fizika.narod.ru/;

11) ®uzuka B anumanusax. _http://physics.nad.ru/;

12) HoBocTn u3 Mupa HayKu U TEXHHUKH. http://www.pereplet. ru/nauka/;

13) Onucanrie MHTEPECHBIX MPOCTHIX OIBITOB 1O (pu3uKe. http://demonstrator.narod.rn/cont/html;
14) XKypnan no ¢pusuke, MaTeMaTHKe U UHPOPMATUKE IS CTAPILIEKIACCHUKOB U YUUTEJICH.
http://www.potential.org.ru/bin/view/Home/WebHome/.
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