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IIunka, 2022 rox
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obopazoBanusi, D®I'OC  cpemHero  mpodeccHoHANbHOTO  OOpa3oBaHWsl W TpoduUs
npodeccuoHambHOTO 00pa3oBaHMsl K 00S3aTETbHOMY MHHHMYMY COJCP)KaHUS U YPOBHIO
MoATrOTOBKH oOydaromuxcs 1o npodeccusm: 43.01.09 Tlosap, koHIUTED

Y4eOHO-MEeTOANYECKUN KOMIUIEKC TUCIUIUIMHBI PEKOMEH/IOBAH K YTBEPKICHHUIO
MeToudeckoil komuccuen mpotokoa Ne 10 ot «01» urons 2022 r.

CocraBureas (yim): Komaposa Jlapuca AnekcanapoBHa
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2. YueOHble nocoOus

3. JlomoiHUTETbHBIE HCTOUYHUKH
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2. Mertoauueckre peKOMEHAaly 0 OpraHu3auy J1abopaTOpPHbBIX 3aHATUH 110
y4eOHOM THUCHUIUINHE

KommnuiekT matepuajioB GoHIa OLIEHOYHBIX CPEACTB

1. Kommekt KOHTPOJBbHO-OLCHOYHBIX CPCACTB 11O AUCHUIIIINHE




IlosicHuTeILHAA 3alIMCKA

YMK o6mieo6pazoBaTenbHOl yueOHOH nuctumiinHbl Pu3nka npeaHa3HadeH i U3yUeHUs
¢u3uKK B IpoQecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aIUAX, PEAUTU3YIOINX 00pa30BaTEIbHYIO
IIpOrpaMMy CpeaHero o01iero oopa3oBaHus B MpeeIax OCBOCHHSI OCHOBHOM IIPo(ecCHOHaIbHON
obpaszoBarenbHOM mporpammel CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs PU MOATOTOBKE
obyuatonmuxcs o npodeccusm: 43.01.09 Tlosap, koHIUTED.

YMK paspaboran Ha ocHoBe TpeboBanuit DPI'OC cpeanero ooOmero oOpa3oBaHwUS,
MPEABSBISIEMBIX K CTPYKTYpe, COJIEpKaHUI0O U pe3yjbTaTaM OCBOCHHS Y4e€OHON IUCIMIUIUHBI
®dwusnka, 1 B COOTBETCTBUU C PeKOMEHMAIMsMH 10 OpPTaHU3aIMH IOJyYCHUs CPETHETO OOIIEero
o0Opa3oBaHus B Ipejerax OCBOCHUs 00pa30oBaTENIbHBIX IMPOTpaMM CpPEAHEro MpoQecCcHOHAIbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 0OIIEro 0o0pa3oBaHHsA C y4eTOM TpeOOBaHUU (QenepanbHbIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJydyaeMOW Mpodeccuu WM CHEIUaTbHOCTH
cpenHero npoeccuoHaabHOTO 00pa3zoBanus (MuckMo JlemapTaMeHTa rocyaapCTBEHHON MOTUTHKU
B cthepe noarotoBku padbouux kaapos u 11O Munobpnayku Poccun ot 17.03.2015 Ne 06-259).

MecTto AWCHUIUIMHBI B CTPYKTYpPE OCHOBHOW MPOQECCHOHAIBHOW 00pa3oBaTebHON
porpaMMbl:  oOmieoOpa3oBaTeabHBIA LUK, M3  00sA3aTenbHOM  MpeaMeTHOM  olmactu
«EcrectBennsie Hayku» DI'OC cpennero oOuiero oOpa3oBaHus A Beex IpodeccHil cpeaHero
podeccrnoHaIbHOTO 00Pa30BaHMsI €CTECTBEHHO - HAYYHOTO MpoduIis.

Coneprxanue mporpammbl «OHU3MKa» HAIPABIECHO HAa JOCTIKEHUE CIISTYIONTNX HeJIeH:

* OCBOCHHE 3HAHHUHU O q)yHI[aMeHTaHBHBIX (1)I/I3I/IT-IGCKI/IX 3daKOHAax M NpUHOUIIAX, JCKAIIUX B OCHOBC
COBpPEMEHHOUN (U3MUECKOW KapTHHBI MHUpa; HanOojee Ba)KHBIX OTKPBITHSAX B 00yacTu (PU3MKH,
OKAa3aBIIMX OIpEJCIsIoNniee BIMSHUE HA Pa3BUTHE TEXHWKW M TEXHOJOTHMH; METOJaX HAy4HOTO
MO3HAHUSI IPUPOJIBL;

* OBJAJCHNUE YMEHUSMH IPOBOJHUTH HAOIIOACHHS, IUIAHUPOBATh WM BBHIMOJHITH IKCIIEPUMEHTHI,
BBIJIBUTATh THIOTE3bl W CTPOUTH MOJIENH, NPUMEHATH IOJYyYCHHBIE 3HAHHUA N0 (U3UKE Ui
OOBSCHCHHUSI Pa3HOOOpPa3HBIX (PU3MUECKHX SBJIECHUW ¥ CBOWCTB BEIIECTB; MPAKTUYECKOTO
UCTIONB30BaHUS  (PU3MYECKUX  3HAHUWM; OLEHMBAaTh JOCTOBEPHOCTh  E€CTECTBEHHOHAYYHOM
nHpopMaluu;

* pa3BUTHE II03HABATEIBPHBIX HHTEPECOB, WHTEIJICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeHUs 3HAHUI U yMEHHH 10 (PU3HKE C UCTIOJIF30BAHUEM PA3IHMYHBIX HICTOYHHKOB
UH(OPMAIMY U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;

* BOCIHTaHHE YOEXKICHHOCTH B BO3MOXKHOCTH IIO3HAHMS 3aKOHOB IIPHUPOJBI; HCIIOJIB30BAHUS
IOCTWKCHUI (QU3MKM Ha Onaro pasBUTHS 4YEJIOBEYECKOW UUBHIM3AIUU; HEOOXOJUMOCTH
COTPYIHHUYECTBA B IPOLECCE COBMECTHOTO BBINOJHEHHS 3aad, YBaXHUTEIHLHOTO OTHOIICHHS K
MHEHUIO OIMOHEHTA MPH 00CYKICHUHU MPOOIJIEM eCTECTBEHHOHAYYHOTO COACPKaHUsI; TOTOBHOCTHU K
MOpPaJIbHO-3THYECKOH OIICHKE UCIIOJIb30BAHMS HAyYHBIX JTOCTH)KEHHM, YyBCTBA OTBETCTBEHHOCTH 32
3aIIUTY OKPYXKAIOIIEH Cpe/bl;

HOpMaTI/IBHaﬂ H y‘lQﬁHO-MeTOI[H‘leCKaﬂ AOKYMEHTaAUusA

Pabouas nporpaMma y4eOHOM AUCHUIUTUHBI pa3paboTaHa Ha OCHOBE MPUMEPHOM 00pazoBaTeIbHON
porpaMmsl yueOHO# aucuurminabl «Pusnka», pekoMmeHaoBanHol OI'AY «OUPO» [Ipotokon Ne 3
ot 21 nrons 2015 r. Perucrpanmonnslii Homep peuensuu 371 ot 23 utonst 2015 r. PI'AY «DUPO».
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Pabouass mporpamma ydeOHOW ITUCHMIUIMHBI pa3padoTaHa HA OCHOBE MPHUMEPHONW MPOTPAMMBI
y4eOHOM TUCTIUILTUHBI «DHU3MKaY»
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Jucm axmyanuzayuu npozpammuol

[ara OTBETCTBEHHBIN 32
ConepxaHue 0OHOBIICHHS
OOHOBJICHUS O0OHOBJICHHE
2021r. OO6HoByeHa IuTepaTypa B 1. 3.2. Komaposa JI.A.
HNudopmanmonnoe obecrieuenne npernoiaBaTenb GU3UKU
00y4eHuUs.
OOGHOBJIECHUS B TEMAaTUYECKOM TIJIaHE
U CTPYKTYpPE COICpXKaHUSI YICOHOM
TUCIMIUTAHBI (KOJIMYECTBO
1a00PATOPHBIX U KOHTPOJIBHBIX
pabor)
2022 . O6HoBeHa muTepaTypa B 1. 3.2. Komaposa JLA.
MpenoaaBaTesib PU3NKU

[IporpamMmma yueOHOW AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHU C PexomeHmamusMu To
OpraHu3aIuy NOJYYEeHUs cpeaHero oOmero o0pa3oBaHus B MpeJesiaX OCBOSHHS 00pa30BaTEeIbHBIX
MIPOrpaMM CPEeIHEro MpoQeccuoHAIBbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus ¢
yueToM TpeOoBaHUM (denepanbHBIX TOCYIapCTBEHHBIX O00pa30BaTENbHBIX CTAHJIAPTOB MU
noiaydaemoil mpodeccuu (mucemo JlemapramMeHTa TOCYJapCTBEHHOW TOJIMTHKH B cdepe
nmoaroToBku padounx kaapos u J[I10O Munobpuayku Poccun ot 17.03.2015 Ne 06-259) Ha ocHOBe
MPUMEPHOI MpOorpaMMbl MpeAHAa3HAUYEHHOW Ui u3ydyeHus GU3MKH B MPOQPecCHOHATbHBIX
00pa3oBaTeNIbHBIX OPraHU3aIUAX, PEATU3YIONINX 00pa30BaTEIBHYIO MPOTPAMMY CPEIHETO OOIIEro
o0Opa3oBaHus B Ipejeiaax OCBOCHUS OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeabHONW MPOrpaMMBbl
CIIO (OIIoIT CIIO) Ha 06a3e OCHOBHOro oOmEero oOpa3oBaHUsA TMPH  TOATOTOBKE
KBTU(UIIUPOBAHHBIX pabouux sl MpodeccHii eCTECTBEHHO — HAYYHOTO Mpoduis.

[IporpaMma MOKET HCMONB30BATHCS OPYTUMH MPOo(ecCHOHANBbHBIMU  00pa30BaTEIbHBIMU
OpraHu3alUsIMH, PeaTu3yIOIUMU 00pa30BaTeNIbHYI0 IPOrpaMMy CpeiHero olmiero oopa3oBaHus B
npeaenax ocoeHus:t OITOIT CITO na 6a3e ocHoBHOTO 00111eT0 06pazoBanus (IITTKPC).

[Iporpamma amantupoBana: Komaposa JI.A., npenoaaBatens ['TIOY « unkunckuit MITJD».



COJIEP)KAHHE

. ITACIIOPT ITPOTPAMMbI YYEEHOH JJUCITHIT/THHbI

CTPYKTYPA H CONEPKAHHE YYEFHOH JUCIHIT/IHHbI

YCIIOBHA PEAJTU3AIIUH ITPOT'PAMMBI YYEFHOH JUCITHILTHHBI

. KOHTPOJIb H OIIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOH
JIACIHTIIHHBI




1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCHHUIIJINHBbI
du3zuka

1.1. O6aacTh NpUMeEHEHHs MPOrPAMMBI

[Iporpamma y4yeOHOW OUCHMIUIMHBI SIBJISETCS YacThl0O OCHOBHOW Mpo(ecCHOHATBHON
00pa30BaTEIILHON MPOrpaMMBbl it TPO(ECCHi €CTECTBEHHO - HAYYHOTO TPO(HIISL.
[Iporpamma y4eOHOW AMCIUIUIMHBI TpeIHa3HAuYeHa Uil U3y4eHus: (pu3uku B 00pa30BaTEIbHBIX
YUPEKACHUSIX, PEATU3YIOIINX 00pa30BaTeNbHYIO MPOrPaMMy CpEeTHEro oO0IIero oopa3oBaHus Mpu
MOATOTOBKE KBaqu@uuMpoBaHHbIX padouux B coorBerctBUU ¢ PI'OC CIIO mo mnpodeccusm
€CTECTBEHHO - HAydHOTO NpouIIsi Ha 0a30BOM ypOBHE.

PexomeHmanussMu 1Mo OpraHu3anuy MOJYYCHHUs CpeIHEro oOIero oOpa3oBaHHs B Ipeaenax
OCBOEHHUSI 00pa3zoBaTelIbHBIX MPOTPAMM CpPEIHEro MpodeccrnoHalbHOTO o0pa3oBaHMs Ha Oasze
OCHOBHOTO 00mIero o0pa3oBaHHSA C Yy4eTOM TpeOoBaHUI (enepaabHBIX TOCYAapPCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHJAPTOB M IMOJIydaeMoll mpodeccun cpeaHero mnpodeccrnoHalbHOTO
oOpa3oBaHus (nmucbMo JlemaprameHTa rocy1apcTBEHHON IMOJIMTUKU B cpepe MOArOTOBKU pabounx
kagapoB u 1110 Munobprayku Poccum ot 17.03.2015 Ne 06-259).

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOW mNpogeccHOHATLHOII 00pa3oBaTe/JbHOM
nporpamMmbl:  00meoOpa3oBaTeNbHbI UK, U3 00A3aTenbHOM  mpeaMmeTHol  oOnactu
«EcrectBennsie Hayku» DI'OC cpennero oOmiero oOpa3oBaHus, 11 Bcex Mpodeccuil cpeaHero
po¢ecCHOHAIBHOTO 00pa30BaHUs €CTECTBEHHO - HAYYHOTO MPOQHIIS.

1.3. Pe3yabTaThl 0CBOEHHS THMCHUILIUHBI:

Conepxanue nmporpaMmbl «OH3UKa» HAMPABJICHO HA JOCTHXKEHUE CICIYIOIUX 1eJIei:

* OCBOEHHE 3HaHMI O (pyHIaMEHTaNbHBIX (PU3MUECKUX 3aKOHAX U MPUHLHUIAX, JIEKAIINX B OCHOBE
COBpPEMEHHOUN (U3MUECKOW KapTHHBI MHUpa; HanbOojee BaXHBIX OTKPBHITUSAX B 00JacTH (DU3UKH,
OKa3aBILIUX OMpEeNsoNlee BIUSHUE Ha Pa3BUTHE TEXHUKU M TEXHOJOTHM;, METOJaX HaydyHOTO
MO3HAHUS TPUPO/IBL;

* OBJIAJICHUE YMEHUSMHU TPOBOJIUTH HAOIIOJACHMS, TUIAHUPOBATH M BBIMOJHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THUIOTE3bl W CTPOUTH MOJEIH, NMPUMEHSATh MOJy4yeHHBbIE 3HAHUS N0 (GU3MKE s
OOBsICHEHUSI Pa3HOOOpa3HbIX (UINYECKUX SBICHUM M CBOMCTB BEIIECTB; MPAKTHUYECKOTO
UCIIOJIb30BaHUSA  (PU3MYECKMX 3HAHWN; OLEHHBaTh JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOM
nHpopMaluu;

* pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, HHTEUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
rporecce TpuoOpeTeHus 3HaHUN U yMEHUH 1Mo (U3UKE C UCIIOJIB30BAHUEM Pa3IMUHBIX UCTOYHUKOB
nH(OPMALIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI;

* BOCHHUTaHHE YOEXKJICHHOCTH B BO3MOXHOCTH IO3HAHHUS 3aKOHOB MPHUPOJIBI; HCIOIH30BAHUS
NOCTHXKEHUM (u3uKu Ha Onaro pa3BUTUS YEJIOBEYECKOW IMBWIIM3AIMH;, HEOOXOIUMOCTH
COTPYJHHYECTBA B IPOLIECCE COBMECTHOTO BBITIOJHEHHS 3a]ad, YBaXUTEIHHOTO OTHOIICHHS K
MHEHUIO ONIMIOHEHTA MPH 00CYXIEHUU MPOOJIEM eCTeCTBEHHOHAYYHOIO COAEPIKaHMsI; TOTOBHOCTH K
MOPAJIbHO-3TUYECKON OIICHKE UCTOIb30BAHMS HAYUHBIX JTOCTH)KEHHUN, YyBCTBA OTBETCTBEHHOCTH 32
3aIUTy OKPYKAIOIIEH Cpeibl;

B pe3yiabTaTe 0cBOeHHS TUCHUILIMHBI 00YYaIOIIHIiCS 10J15KeH OBJIA1eTh KOMIeTeHIUSIMM:

* INYHOCTHBIMMU:

JIK1. ChopMHpOBaHHOCTH YYBCTBA TOPIOCTH U YBaKEHUS K UCTOPUU U JTOCTHKEHUSIM
OTeueCTBEHHOH (hH3HUecKoil HayKu; (PU3MUECKU TPAaMOTHOE MIOBEJCHHE B MPO(ECCHOHATBHON
JEeSITENFHOCTH U OBITY MIPH OOpaIlieHUH ¢ TPUOOpPaMU U YCTPOHUCTBAMU;

JIK2. T'oTOBHOCTh K MPOJOKEHHIO 00pa30BaHUs U TMOBBIIICHUS KBaIU(UKAMU B HU30paHHOU
npodeccHoHABHON AEATeTbHOCTH U OOBEKTHBHOE OCO3HAHME POJIM (PU3MUECKUX KOMIETEHIINHI B
3TOM;



JIK3. YMeHue uCHONb30BaTh AOCTHXKEHHS COBPEMEHHON (u3nyeckoil Haykd Hu (PU3UUIECKUX
TEXHOJIOTMI Ul MOBBILIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOTO pa3BUTHUS B BbIOpaHHOM
npodecCHOHAIBHON IeATEIHHOCTH;

JIK4. YMmeHue caMOCTOSATENIFHO 100bIBaTh HOBBIC JUIs ceOsi (PU3MUECKUE 3HAHUS, UCTIOIB3Ys IS
3TOTO JIOCTYIHbIE UCTOYHHUKH WH(OPMAIINH,

JIKS. CdopMUpPOBaHHOCTHP OCHOB CaMOpPa3BUTHS ¥ CaMOBOCIIUTaHHS B COOTBETCTBHU C
OOIIEYeIOBEYECKUMH  [IEHHOCTSIMH ¥ HJeajlaMi  TPaKIAHCKOTO OOINeCTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUYECKOH M OTBETCTBEHHOU JEATEIBHOCTH.

* MeranpeaMeTHbIMU:

MK1. YMeHHe HCHOJB30BaTh pa3W4YHbIE BUIBI MO3HABATEIHLHON MEATEILHOCTH YISl PEIICHHS
¢bu3nvecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS ISl U3YyUCHHUS Pa3IMYHBIX CTOPOH
OKpYXKalOIEeW NNEeMCTBUTEIHLHOCTH;

MK2. VYMeHue HuCHOJIb30BaTh OCHOBHBIE HHTEIUIEKTYyalbHbIE OIEpallUU: IOCTAHOBKH 3aJauu,
dbopmynupoBaHUs THUIOTE3, aHalW3a W CHUHTE3a, CpPaBHEHHUs, OOOOIIEHUS, CHCTEeMaTH3alllu,
BBISIBJICHUS IPUYUHHO-CIIEJICTBEHHBIX CBS3€H, MIOMCKA aHAJIOTOB, (OPMYIMPOBAHUS BBIBOJOB IS
U3YYEHHUs Pa3IMYHbIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBJIECHHUM M MPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B TIPO(eccnoHaIbHOM cdepe;

MK3. YMmenue renepupoBaTh HACH U ONIPEACIATh CPEACTBA, HEOOXOAUMBIE I UX Peali3allu;
MK4. YMeHue HCIO0JIb30BaTh Pa3IMYHbIE UCTOYHHUKHU JUISl TOJydeHHs (usndeckoi nHdopMaluy,
OIICHUBATh €€ JOCTOBEPHOCTb;

MKS. YMmeHnue aHanu3upoBaTh U MPEACTABIATh HHPOPMAIIUIO B PA3IUYHBIX BUAAX;

MK6. Ymenue mnyOJMYHO TPEACTABISTH PE3yAbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTH
JUCKYCCHUH, JOCTYIHO M TapMOHUYHO coueTas cojiepkaHue U (GOopMbl MPEICTaBIIEeMON
nHpopMaIuu.

* [IpeameTHBIMM:

IK1. ChopMHpOBaHHOCTh MPEACTABICHUNH O POJIU W MeCTe (PU3UKH B COBPEMEHHOW HAyYHOU
KapTHHE MHpa; TOHUMaHue (GU3MUECKOM CYIIHOCTH HAOJIt0IaeMbIX BO BceneHHOH sSBICHUH, posn
¢bu3uk B (GOPMUPOBAHUU KPYro3opa M (PyHKIMOHAIBHON IPpaMOTHOCTH 4YeNIOBEKa JJISi PELIeHHs
MPAaKTUYECKUX 3a/1a4;

IIK2. YMeHus BiIajeTb OCHOBOIOJIAralOMIMMH (PU3MYECKUMH TOHSATUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIIOIb30BaHUE (PU3NYECKOM TEPMUHOJIOTMH U CUMBOJIUKH;
IIK3. YMmenus BinageTb OCHOBHBIMH METOJIAMU HAayYHOTO MO3HAHUS, HCIOJIb3YEeMBIMH B (DU3HKE:
HaOJI0/ICHUEM, OITMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

IIK4. Ymenuss oOpabaTbiBaTh pe3yiabTaThl H3MEPECHHM, OOHAPYKUBATh 3aBUCUMOCTh MEKIY
(bu3NYeCcKUMHU BeTUYMHAMU, OOBSICHSTH MMOJIyY€HHBIE Pe3yJbTaThl U JeNIaTh BBIBO/IBI,

IKS. CdopmupoBaHHOCTH YMEHUI peniaTh PU3NUECKHUE 3a/1a4H;

IIK6. ChopMupoBaHHOCTh YMEHHH MPUMEHSTHh MOJyYEHHBbIC 3HAHUS ISl OOBSCHEHUS YCIOBUMN
npoTekaHuss (U3NYECKUX SBICHUI B mpupoie, mnpodeccHoHambHOW cdepe U AN NPUHATHSL
MPAKTUYECKUX PELICHUI B IOBCEAHEBHOM KU3HU;

IIK7. ChopmupoBaHHOCTh COOCTBEHHOU MO3UILIMHU MO OTHOIICHHUIO K (U3NYECKON HHOpMAIIHH,
M0JIy4aeMO# U3 pa3HbIX HCTOYHUKOB.

* O0IMMHI KOMIIETEHIMSIMU:

OK 1. IloHuMate CyIIHOCTh M COLMAJIBbHYIO 3HAUUMOCTh Oyayiel mpodeccuu, NposiBIATh K HEl
YCTOWYMBBIA UHTEPEC

OK 2. ConelicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepekeHuto,

3¢ GEeKTUBHO JEMCTBOBATH B YPE3BBIYANHBIX CUTYALIUIX

OK 3. Vcnonb3oBaTe HHPOPMAILIMOHHBIE TEXHOJIOTHUHU B MIPO(ECCHOHANBHON JeITeIbHOCTH

OK 4. PaboTath B koMaH[€e, 3pPEKTUBHO 00IIATHCS ¢ KOJIJIETaMH, PYKOBOJCTBOM

OKS. IInanupoBaTh 1 peagr30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TMYHOCTHOE pa3BUTHE

1.5. PexomeHnayemoe KOJIHM4YeCTBO 4YacOB Ha OCBOCHHMEe NPHMEPHOH NPOrpamMMbl Yy4eOHOI
AUCHHUILINHBI:



MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuaromerocs 108 gacos
obs3arenpHas ydeOHas Harpy3ka — 108 gacos
B TOM uucIie 1aboparopueie padboTsl 10 gacos.

2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCITATLIAHBI
2.1. O0béM yueOHOM AMCUMIIJIMHBI M BUJAbI Y4eOHO0#l padoThI

Buja yueoHoii padoThi Koun4yecrBo
4acoB
MaxkcuMaJsibHasi ydeOHasi HATpy3Ka (Bcero) 108
Oobs13aTesibHAS ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 108
B TOM YHCJIE:
J1a00paTOPHBIE 3aAHITHS 10
KOHTPOJIbHBIE pa0OTHI 12

Hrorosas arrecrauus B gopme IKkzamen




2.2. Temamuueckuii naan u cooeprcanue yueonou oucyuniunvl Pusuxa

HaumeHoBaHue Copaep:xxanue y4eOHOro MmaTepuaJa, 1a00paTopHbie padoThl Kosn4yecTBo | YpoBeHn Koabi
pa3aeyioB M TeM 4acoB OCBOEHHUS pe3yabTaToB
OCBOEHHSI
cogep:kanus YJI
1 2 3 3
Paznea 1. Mexanuxa 24 JI1,J14, JI5,
M1,M2, M3, M4,
M35, M6,IT1.112
113,114,115,116,0K
2,0K3.0K4, OK5
Tema 1.1. CoyepxaHre yaeOHOro MaTepHuana 2
Beegenne I [ ®u3uka — HayKa O IPUPOJE 2
2 | EcrecTBeHHOHAYYHBIM METO/I TO3HAHHUS, €0 BO3MOXKHOCTH U TPAHUIIBI 2
NPUMEHUMOCTH
3 | MopgennpoBaHue (PU3NUECKUX SBJICHHH U IPOIECCOB 2
4 | Pojib DKcIIEpMMEHTA M TEOPHU B IPOIECCE TTO3HAHUS IPUPOIbI 2
5 | ®usuyeckue 3aKOHBI 2
6 | OcHOBHBIC IEMEHTHI (PU3UUECCKON KapTHUHBI MHPaA 2
Tema 1.2. CopepxkaHre yUeOHOro MaTepHrana 3
OcHOBBI 1 | Kunematnka Touku. OTHOCUTEIHLHOCTE MEXAHNUECKOT'O JBYDKECHUS 2
KHHEMAaTHKH 2 | Teno orcuéra 2
3 | CuctemMnl 0TCUETa 2
4 | XapakTepuCTUKN MEXaHUYECKOTO IBUKEHUS: IEPEMEILICHUE, 2
CKOPOCTh, YCKOPEHHE
5 | Buapl nBmxeHust (paBHOMEPHOE, pABHOYCKOPEHHOE) U UX 2
rpaguyeckoe OMMCaHue
6 | Kunemaruka TBE€paoro tena. JIBrxkenue mo OKpyKHOCTH C 2
MMOCTOSIHHOM IT0 MOAYIIIO CKOPOCTBIO
KoHTpoabHas padbota 1
Tema 1.3. CoaepxaHue yueOHOro MaTepuajia 4
OcHoBbl JuHAMMKHU | | | 3aKoHBI MeEXaHMKHA HbpI0TOHA. B3auMoaelCcTBUE TEN 2
2 | IlpuHIun cynepno3uIiy CUII 2
3 | 3akonbl juHaMuku HproTOHA 2
4 | Cuel B MeXaHuKe. | paBUTallMOHHBIC CUJIBI 2
5 [ 3aKkoH BCEMHPHOI'O TSITOTSHUS 2
6 | HeBecomocTh 2
7 | Cunbl TpeHUs 2
8 | Cuabl ynpyrocTtu 2
KoHntpoabpHas pabota 1
Tema 1.4. CopaepxaHue yueOHOro MaTrepuaia
3aKkoHbI 1 [ 3akoH coxpaHeHUs MMITyJbca. MIMIyabC Tena 4 2
COXpaHeHUsI B 2 | 3akoH coxpaHEeHHUs UMITYJbCca 2
MeXaHHMKe 3 | M3meHeHHne uMnyiabca 2




PeakTuBHOE ABMKEHUE

PeakTuBHBIC JABUTAaTCJIN

3aKkoH coxpaHeHus dHeprun B MexaHuke. [lonstue paOOTHL

MoutHocTb.

q
5
6 | IlpuMeHeHuEe aBUTraTeIchH
7
8
9

Kunernueckas sHEprus.

10 [ PaboTa CHJIBI TSDKECTH M YIPYTOCTH

11 | IloTenumannpHas SHEPTHs

12 | 3aK0H COXpaHEHHS SHEPTHH

N[ BN BN N N N N NI N

JIaboparopusie 3anaTusa Ne 1: «CpaBHenue pabOTBI CHIIBI C K3MEHCHUEM 2
KHHETUYECKON YHEPTUU TEJIay.
KoHnTtpoasHas paboTta 1
Tema 1.5. Conepxkanue yueOHOro MaTepuasa
Mexanuyeckue I | Mexannueckue kosiebanus. AMILIUTY/a, IEPUOJI, YaCTOTa, (haza 4 2
KoJIe0aHUs KOJIeOaHMH
2 | CB0OOIHBIE U BBIHYXJEHHbIE KOJICOAHUS 2
3 | Pe3onanc 2
4 | CBolicTBa MEXaHMYECKUX BOJIH 2
5 | Mexanundeckue BOHBI. J[TMHA BOJTHBI 2
6 | 3ByKOBBIC BOJHBI 2
7 | YapTpa3ByK U €ro UCMOJb30BAHUE B TEXHUKE U MEIUIIUHE 2
Jlabopatopnas padbota Ne 2: «M3yueHne 3aBUCUMOCTH TIEPUOAa KOJICOAaHUN
HUTSHOTO (MJIM MPY>KHHHOTO) MasTHUKA OT JJTUHBI HUTH (MU MAacChI 2
rpysa)».
KonTposbnas padbota 1
Paznen 2. Monexynsapnas ¢ouzuxa. Tepmoounamuxa 14 JI1,J14,J15, M1,M2
! VREPHAR p M3, M4,M5,Mb6,
I11,112,113,114,115,
[16,0K1,0K2,0K
3, OK4, OK5
Tema 2.1. CoaepxaHue yueOHOro MaTepuaja 8
Mounexyasipaasi OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. McTopuss aToMHuecKux 2
¢usuka YUYCHUH
2 | Habmroxenus u onbIThl, IOATBEPKAAKOLIME AaTOMHO-MOJIEKYJIIPHOE 2
CTpOEHHUE BellecTBa. Macchl U pa3Mepbl MOJIEKYII
3 | TemnoBoe IBMKEHUE 2
4 | AGcomroTHas TemMneparypa Kak Mepa CpelHed KUHETUYECKON DHEPTUU 2
YACTHUI]
5 | CBolicTBa razoB, XUAKOCTEH U TBEPBIX Teld. OObICHEHHE arperaTHbIX
COCTOSIHUM BELIECTBA Ha OCHOBE AaTOMHO-MOJIEKY/IAPHBIX 2
MIPEJCTABICHUI
6 | Mneanbupiii ras. CBsa3b MEXK/Y TaBICHUEM M CPEIHEN KHHETHYECKOM
SHEpPruer MOJIeKYJ raza
7 | N3omponecchl 2




8 [ Mojienb cTpOEHMS JKUJIKOCTH

O | HachlllleHHBIC M HEHACHIIIICHHBIC Naphl. BIaXHOCTh BO3aAyXa

10 | Mopnens ctpoeHus TBEpABIX Tel. AMOP(HBIE BELIECTBA U KUIKUE
KPHUCTAJIIbI

NS LIS 1\

Tema 2.2. Coaepkanue yueOHOro MaTepuasa
Tepmoannamuka 3aKOHBI TepMOAMHAMUKY. BHYTpEHHSIS S5HEPrus U paboTa rasa 5 2
2 | IlepBoIii 3aKOH TEPMOJUHAMUKH 2
3 | HeoOpaTuMOCTh TETUIOBBIX MPOIIECCOB M BTOPOH 3aKOH 2
TEPMOJIUHAMHUKHU
4 | TenymoBbI€ IBAraTEHM U OXpaHa OKPYKAIOIIEH Cpebl 2
5 [ KIIJI TennoBeIX ABHTATEICH 2
KoHnTtpoabHas paborta 1
JI1,J12,J13,J14,]15,
Paznen 3. Onexmpoounamuxa 50 JI6M1,M2. M3,
M4,M5,M6,112,
I13,114,I15,0K1,
OK2,0K3,0K5
Tema 3.1. ConepxaHre yaeOHOTO MaTeprana 4
DJIeKTPOCTATHKA 1 | B3zaumoaencTBue 3apsoKEeHHBIX TEI 2
2 | DuexkTpuuecKuH 3apsn 2
3 | 3aK0oH coXpaHeHHs DIESKTPUUECKOT0 3apsaaa 2
4 | 3akon Kynona 2
5 | Dunexrpnueckoe nojie. HanpsokenHocTs. [ToTennuan. 2
6 | ITpoBOgHHMKHN M TUAIEKTPUKH B DIEKTPUISCKOM IOJE 2
7 | DnekTpudueckass EMKOCTh 2
8 | Konaencarop 2
KonTtponbHas padoTa 1
Tema 3.2. CogepxkaHue yueOHOro MaTepuala 4
3aKOHBI 1 [ IlocTOsIHHBIN 3JI€KTPUUECKUH TOK 2
MOCTOSTHHOI'0 TOKA 2 | Cuna Toka, HaIpsDKCHUE, DIIEKTPUYECKOS COIPOTHUBIICHHE 2
3 | 3akoH Oma J71d y9acTKa [IENH 2
4 | IlocnemoBaTelbHOE U MAPAJLICIbHOE COCAMHCHHUS IPOBOJHUKOB 2
5 | BJIC ucTtoyHuka Toka 2
6 | TennoBoe JeMCTBUE IISKTPUUYECKOr0 TOKA 2
7 | 3akoHn xoynsa-Jlenna 2
8 | MOIIHOCTH JIEKTPHYECKOTO TOKA 2
JlabopaTtopHble 3aHATH: Ne 3. «M3yueHue 3akoHa Oma I ydacTKa LEenu». 2
Tema 3.3. CoaepxaHue yueOHOro MaTepuaja 4
DJIeKTPHYECKH i 1 [ DaekTpoHHAas NPOBOAUMOCTh METAJIOB 2
TOK B Pa3JTHYHBIX 2 | CBepXOnpoBOJIUMOCTh 2
cpenax 3 [ IlonynmpoBOAHUKH 2
4 | CoOcTBeHHAs U pUMECHAsl MPOBOJIMMOCTHY MOJIYIIPOBOJHHKOB 2
5 | IToaynpoBOJHUKOBBIC IPHUOOPHI 2




6 | DIEeKTpUYECKUH TOK B )KHJAKOCTH. DJIEKTPOJIH3. 2
7 | DaekTpHYeCKH TOK B razax. Ilna3zmMa u ee CBOHMCTBA.
8 | KonTponpHas paboTa
Tema 3.4. Copepxanre yaeOHOro Marepuana
MarsuTHoOe 1oJie 1 [ MaruuTHOE IOJIe 2
2 | IlocTosiHHBIE MArHUTHI 1 MArHUTHOE T10JIE TOKA 2
3 | Cuasl Ammepa 2
4 | TlpuHimn nedcTBHS DISKTPOABUTATEIIS 2
5 | DaekTpou3MepHUTEIbHBIE TPUOOPEI 2
Tema 3.5. Coaepxanue yueOHOro MaTepuajia
DJIeKTPOMArHMTHA 1 | Maaykiysg MarHUTHOTO TOJIS 2
1 HTHIYKIUA 2 | MarauTHBIHA TIOTOK 2
3 | SIBneHue 3eKTPOMarHUTHON MHAYKIUHU U 3aKOH 3JI€KTPOMarHUTHON 2
naaykimy apajes
4 | BuxpeBoe 3IeKTpHISCKOE TIOJIS 2
5 | IlpaBuno Jlenna 2
6 | CamouHIOyKIIUS 2
7 | KonTponrHas paboTa
JlabopaTtopnas padbora Ne 4: «3yueHne sBJICHUS AIEKTPOMArHUTHOU
MHIYKIIAN
Tema 3.6. CopepxaHre yueOHOro MaTepuana
uiekTpoMarHuTHbl | | | KonebaTenbHBIN KOHTYD 2
e KoJle0aHus 2 | CB0oOOJHBIC JICKTPOMArHUTHBIC KOJCcOaHUs 2
3 | BelHyKaeHHBIE DIEKTPOMAarHuTHEIE KOIeOaHus 2
4 | TlepeMeHHBIN TOK 2
5 | KonjgeHcarop M KaTyIIKa B IIEITH IEPEMEHHOI0 TOKA 2
Tema 3.7. Coaep:xkaHue yueOHOro MaTepuaia
IIpousBoacrso, 1 [ IlpuHnun aeHcTBU ASKTpOreHeparopa
nepeaaya u 2 | Tpancdhopmarop
HCIO0Jb30BAHME 3 | IIpou3BoaCTBO, IlEpeaua U HOTPEOICHHE YIIEKTPOIHEPTHH
IJICKTPUICCKOU 4 | IIpoGaeMbl d3HEProcOEpeKEHUS
JHEPIrumn 5 | TexHuka 0€30IaCHOCTH B OOpAIlEHHH C DIIEKTPUIECKHIM TOKOM
KoutpoabHast pabota
Tema 3.8. CoaepxaHue yueOHOro MaTepuaja
DJIeKTPOMArHUuTHBI | | [ DIEKTPOMAarHMTHOE MOJIE U DIEKTPOMArHUTHBIE BOJHBI 2
€ BOJIHBI 2 | CxopoCTh 3IEKTPOMArHUTHAIX BOJIH 2
3 | Ilpunouns! paguocssizu. [IpocTedmi paguonpueMHHUK.
4 | IlpuMeHEHNE DIISKTPOMAarHUTHBIX BOJIH 2
Tema 3.9. CoaepxaHue ydeOHOro MaTepHaja
Onrtuka. CeeroBble | 1 [ CBeT KakK DJIEKTPOMArHMTHAs BOJIHA 2
BOJIHBI 3 | 3akoHBI OTpaKEHHMS M IPEITOMIICHHUS CBETA 2
5 | MaTepdepennusd. Jlucnepcus cBeTta U AuPpakius cBeTa 2
6 | PaznuuHble BUIBI DIIEKTPOMArHUTHBIX U3JIyYEHUH, UX CBOWCTBA U 2
NpaKTUYECKUE TPUMEHEHHUS
7 [ JIunza. OnTudeckue npubOOophl 2




KontpoibHas pabota

Tema 3.10. Coepxanue yueOHOro MaTepuaja 2
DJIeMeHTbI TeOpUM 1 [ ITocTynaTel T€OpHH OTHOCUTSIBHOCTH 2
OTHOCHUTEJIbHOCTH 2 | OCHOBHBIE CIEACTBHUS, BBITEKAIOIIME U3 TTOCTYJIATOB TEOPUU 2
OTHOCHUTEIBHOCTH
3 | 3aBHCHMOCTH MacChl OT CKOPOCTH 2
CBs13b MEXOY MacCCOM M DHEPrueH 2
Tema 3.11. Coaepxkanne yueOHOro MaTepuasa 3
H3aydyenue u I | Buasl u3nydyeHuit 2
CIIEKTPbI 2 | Bunsl criekTpoB 2
3 | CoexTpaibHBIN aHAJIN3 2
4 | IIIxana 5JeKTpPOMAarHUTHBIX M3JTYICHHHI 2
JTaboparopHas pabota Ne 5: «HaOnronenue nntepdepeHium u 2
JudpaKIUK CBETa»
Paznea 4. Cmpoenue amoma u K8AHMo8as Pusuxa 15 JIT,J14, JI5,
MI1,M2, M3, M4,
M5, M6,111.112,
113, 14,
I15,116,0K2,0K3,
OK4,0K5
Tema 4.1. CopepxaHre yUeOHOro MaTepHuana 4
CBeTOBBIE KBAHTDI 1 I'mnote3a Ilmanka o KkBaHTax 2
2 | ®otorpdekt 2
3 [ ®orton 2
4 | BonHOBBIE M KOPOYCKYISIpPHBIC CBOMCTBA CBETA 2
5 | Texnuueckue yCTpOMCTBA, OCHOBAaHHBIE HA UCIIOJIb30BaHUU 2
dhoTorddekTa
6 | JlaBneHue cBeTa 2
7 | XuMnueckoe JeNCTBUE CBETA 2
KoutpoabpHast padbota 1
Tema 4.2. CopepxkaHue yueOHOro MaTepuala 4
AtoMHas pu3ukKa 1 | Ctpoenne aToMa: IUIaHETapHAsI MOJEIb U MOJENL bopa 2
2 | ITornomnieHnue u HCIIYCKaHME CBETAa aTOMOM 2
3 | KBanTtoBaHue 3HeEprun 2
4 | IlpuHiun nedCTBHS U HCIOJL30BaHUE Ja3epa 2
Tema 4.3. CoaepxaHue yueOHOro MaTepuaja 4
Pdu3uKa aTOMHOI0 1 | CtpoeHne aTOMHOIO sjapa 2
aapa 2 | SnepHble CHIBI 2
3 | SlmepHas pHepreTuka 2
4 | PagnoaKTHBHBIC M3JYUYSHHUS U MX BO3JICMCTBHE HA JKMBBLIC OPraHU3MBbI 2
Tema 4.4. CoaepxaHue ydeOHOro MaTepuajia 1
JJieMeHTapHbIe DneMeHTapHbIC YaCTHIILI 2
YaCTHUbI 2 | CBoiicTBa 3IE€MEHTapHBIX YaCTHIL 2
KoHtpoapHas pabota 1
Bcero: 108




Hroropas arrecranus

IK3AMEH




3. YCJIOBUA PEAJIM3ALIUU ITPOI'PAMMBI VYEEHOU JUCLUILITUHBI
3.1. TpeOoBaHus K MaTepHAJILHO-TEXHUYECKOMY 00ecneYyeHHI0
Peanuzanus nporpaMMel yaeOHOM JUCHUIUIMHBI TpeOyeT HaMU4Ks yueOHOTo KabuHeTa «Du3ukay.
OO0opynoBanue yueOHOro KabuHeTa:

1. Jocka

2. CToJ y4uTENnbCKUM

3. Cryn y4uTenbCcKkun

4. CroJibl yUeHUYECKUE

5. Crynbs yueHHYECKHE
CpencrBa 0OyueHus:

1.  JTuaamometp 1ab0OpaTOPHBIA

TlonLEMHEINA CTOJIHK

JlepeBsiHHBIN OPYCOK C IIEPOXOBATON U TJIAKON TOBEPXHOCTIMHU
10. CranbHas npyxuHa

11. CranbHble IApUKA

12. Ilapuk Ha HUTH

13.  CBHHLIOBBIE TUIMHAPHI C INIOCKUMH TOPLIAMH
14. Monaenb OpOYHOBCKOTO ABUKECHUS

15. Crexnsnnas TpyOKa, 3anmassHaas ¢ ogHoro koHna; d = 8-10 mm, 1= 600 mm
16. umuanpudeckuit cocyn BeicoToi 600 MM
17. BakyymHas Tapenka

18. Habop KpUCTAIUTHYECKUX TEI

19. HaGop mozenei KpUCTAIUIMUECKUX PEIIETOK
20. Mogenb A1t AEMOHCTpAaMU JIABJICHUS Ta3a
21. Tlanoyka u3 cTekia

22. Ilamouyxka u3 r300HUTA

23. KoHzeHcaTop nepeMeHHON EMKOCTH

24. CynraH 3JIeKTpUYECKU

25.  DAeKTpoMeTp ¢ MPHUHAUICKHOCTIMHU

26. HcToyHUK TOKa

27. Amnepmerp

28. BoapT™meTp

29. BrIxkirouaresb 0JHONOIOCHBIN

30. Peocratsl (HaOOD)

31. Pesucrop npoBOJIOYHBIN

32. Habop 1o 37eKTpoau3y

33. Jlnoxa BaKyyMHBIN J€MOHCTPALIMOHHBIN

34. Habop moiympoBOAHUKOBBIX MPUOOPOB

35. HcTOYHUK MOCTOSIHHOTO TOKa

36. Peocrar

37. Kirou

38. CoenuHHTENbHBIE TPOBOJIA

39. yrooGpa3Hblil MarHUT

40. MwimnamnepMerp

41. Karymka ¢ cepJe4HUKOM

42. BeiknroyaTellb KHONOYHBIN

2.  Tenexxa c kanelbHULEH, PEIbCOBBIM MyTh JUISl TEIEKKU
3. Halop ten ¢ pa3HbIMH Maccamu

4.  Tenexku

5. Jluck Ha ocH BpalieHus

6. brox

7.  Ilpyxwuna

8.

9.



43. JlBa aqOMHMHHEBBIX KOJbLla — OJIHO CIUIOLIHOE, APYIO€ pa3pe3aHHOE — YKPEIIEHHOE Ha
KOPOMBICIIE

44. Ocmnorpad

45. HCTOYHUK IEPEMEHHOTO HapSKEHUS

46. AmmnepMmeTp JeMOHCTPAILIMOHHBIN

47. BonbTMETp IEMOHCTPALIMOHHBII

48. Karymka

49. Tpaunchopmarop JeMOHCTPAITMOHHBIN

50. IlpoexunoHHbIN anmapaT
Texnuueckue cpencrTsa 00y4eHuUs:

1. Kommsrorep

2. TeneBu30p-MOHUTOP MJIA3MEHHBIH

3. HurepakTuBHas A0CKa

3.2. Hugpopmayuonnoe obecneuenue 00yuenusn

OcHOBHbIE HICTOYHHMKH:

1) B.®. ImutpueBa «®u3uka yig npodeccuil ¥ criennaibHOCTENH TEXHUUECKOT O Mpoduis.
VYueouuk» - M.: OUL «Akagemus», 2021;

2) B.®. [ImutpueBa «Puzuka s npodeccuil u criennaibHOCTENH TEXHUYECKOTO MPOQUIIs.
Coopnuk 3amaun, - M.: OULL «Axanemus», 2021;

3) B.®. Imutpuena, JI.W. BacunbseB «®Pusuka uist npodeccuii ¥ cCenualbHOCTeH TEXHUYECKOTO
npoduisi. Kontpoasasie Matepuansy - M.: OULL «Akanemusi», 2021;

4) B.®. [Imutpuena «Pusuka uist npodeccuii U crenuarbHOCTeH TEXHUYECKOTO MPOQHIIS.
Mertoauueckue pekomeHganumn», - M.: OUL «Akagemus», 2021;

5) A.B. ®upcos (nox pen. T.1. Tpopumosoit) «CrnpaBounuk no ¢puzuke» - M.: OUL «Axanemusy,
2021;

JlonoHUTe/IbHbIE HCTOYHUKU:

1) I'.f. Mskumes, b.b. byxosues, H.H. Cotckuii «®u3uka—10 ki.» - M.: [Ipocsemenue, 2018;
2) I'.s. Msakumies, b.b. bByxosneB «®uzuka—11 ki.» - M.: [Ipocsemenne, 2018;

3) U.B. I'opoBa «®usuka. 10 xkinacc. KonTpoasHbie paboThl B HOBOM dopmare»- M. »HTeneKT-
Lentp», 2018;

4) B. A. I'pu6oB «Camoe 1oTHOE U3/1aHKke THITOBBIX BapraHTOB 3agaHuii EI'D 2018. duzukan- M.:
ACT: Actpensb, 2018;

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

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

CaiiThl U 3JIEKTPOHHBbIE IO0CO0OHS N0 (Ppu3uKe

1)OnexrponHoe npunoxenue Kk yaeouuky I'.51 Msxkumesa, b.b. Byxosnesa, H.H. Crouxkoro
«Dwusuka 10 xmace» (1DVD);

2)DnexTpoHHOE npuioxkeHue k yaueOHuky I'.5I Mskumesa, b.b. byxosuesa, H.H. Cronkoro
«Dwusuka 11 xmace» » (1DVD);

3)Ortkpeitas puszuka. GusukoH._http://www.physics.ru/;

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

5)O06yuatomue Tectsl 1o ¢usuke B. 1. Perensmana. http:// physics-regelman.com/;
6)O6pa3oBarenbHblil mopran «YYEBAy. http://www.ucheba.com/

7) BuptyanbHble 1abopaTtopHblie paboTsl 1o ¢usuke it 10 u 11

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

8) DnexrpoHHas Bepcus razersl «Pusuka». http:/fiz.1september.ru/;

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

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

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

12) HoBoctu U3 Mupa HayKu M TeXHUKU. http://www.pereplet. ru/nauka/;

13) Onucanre HHTEPECHBIX TPOCTHIX OMBITOB MO (hu3uKe. http://demonstrator.narod.ru/cont/html;




14) XXypuan no ¢usuke, MareMaTHKe U HHPOPMATUKE sl CTAPLICKIACCHUKOB U YUUTEINEH.
http://www.potential.org.ru/bin/view/Home/WebHome/

4. Konmpons u oyenka pe3ynvmamog oceoenus yueonou Jucyuniunst

OO0pazoBarenpHOE YUPEKICHHUE, pEeaTH3yIolee MOJAr0TOBKY Mo y4ueOHOo# aucrmmumHe dusuka,
o0ecrieynBaeT OpPraHU3aMI0 M MPOBEACHUE MPOMEKYTOUYHON aTTECTAllMM U TEKYIIETO KOHTPOJIS
WHIUBUAYATBHBIX 00pa30BaTEeIbHBIX TOCTIKEHUN — JIEMOHCTPUPYEMBIX OOYUJaIOMUMUCS 3HAHUM,
YMEHUH, HaBBIKOB.

Texymmuii KOHTPOJIb IPOBOJUTCS MPETIOIABATENIEM B IIPOLIECCE MPOBEACHUS MPAKTHUECKUX 3aHATHHA
1 1a00paTOPHBIX PadOT, TECTUPOBAHHS, a TAKXKE BBHIIIOJHEHUs OOYJarOIIMMUCS WHAWBUIYaJIbHBIX
3a/IaHAMN.

@opMBI W METOJBl TEKYHIETO KOHTPOJS MO Y4eOHOW JUCIHMIUIMHE CaMOCTOSITEIBHO
pa3pabaTbIBarOTCs 00pa30BaTEIBHBIM YUPEKICHHEM U JOBOJSATCS IO CBEACHUS 00ydaromuxcs He
M03/IHEE Havasa JIByX MECAIEB OT Hadaia O0yJIeHHUS.

Jnist TeKyIero KOHTPOJIsl 00pa3oBaTENbHOTO YUPEKIACHUS CO3MAIOTCS (POHIBI OIICHOYHBIX CPEJICTB
(®OC0).

B pe3yiabTaTe 0cBOeHHSI JUCHUILIMHBI 00YUYaIOLIHIICA 10J15KeH MPOAeMOHCTPUPOBATH
NpeaIMeTHbIE Pe3yabTaTbl 0CBOCHHUS Y4eOHOH AUCHUIIMHBI «PHU3HKa»:

Koasb! ¢popmupyembix ®opMbI U METOABI
KOMIIETeHI M U

pe3yJbTaToB 00y4eHu st

Kpurtepun onenku
KOHTPOJIA

IIK 1

O1reHKa BBITIOJTHSHUS U
3alIUTEI: KOHTPOJBbHBIX

CdopmMupoBaHHOCTH
MPEJICTaBICHUN O POJIU U

IlepeyeHb KpuTEpUEeB OLEHKHU
KOHTPOJIbHOM padoThI:

MecTe (PU3uKu B
COBPEMEHHON Hay4yHOU
KapTUHE MHpa;
MOHUMaHue (HU3nIecKoi
CYILIHOCTHU
Ha0JI0JTaeMBbIX BO
Bcenennoit sBieHui,
ponu GpU3UKH B
(hopmMupoBaHUHU
Kpyro3opa u
(YHKIIMOHATBHOM
IPaMOTHOCTH YEJIOBEKa
JUIS pEIICHUS
MPAKTUYECKUX 33734

- IIyOOKO€ U MOJIHOE OBJIAJICHHE
coJiep;KaHueM y4eOHOTo
marepuana 40 0.

- YMEHHE peliaTh NPaKTHUECKue
3agaun 20 0.

- hopMyIHpoBaTh U 0OOCHOBHIBATH
cBOIO TOuKy 3peHus 20 6.

- TPaMOTHOE, JIOTHYECKOE
u3noxenue orpera 10 0.

- KaUeCTBEHHOE BHEIIIHEE
opopmirenne 10 O.

Hroro:100 6.

Ilepeyenb KpuTEpUeB OLECHKHU
JAOKJIAI0B:

- yMeHue chopMyIupoBaTh 1eNb U
3amaun paboTel 9 6.

- YMmenue paboTath ¢ HAyYHOU
JIUTEepaTypou (MOTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
uTupoBanus) 9 0.

- [lonHOTA ¥ TOTUYHOCTH
PacKphITUS TEMBI 9 0.

- CTeneHp caMOCTOSITETbHOCTH

pabort, 1abopaTOpPHBIX
paboT, NPaKTUYECKUX
3ajad,




MbIuieHus 9 0.

- KoppekTHocTh BbIBOJIOB — § 0.

- PeanbHas HOBU3HA paboTHI -80.
- Tpynoemxocth paboTsl 14 0.

- Kynbrypa ocdopmienus rekcra
(cooTBeTcTBHE TPEOOBAHUSM
0(pOpMIICHHSI, CTHIINCTUKA
U3JI0’KEHUS, TPaMOTHOCTb) 14 6.

- OpyIupOBaHHOCTh aBTOPA B
paccmaTpuBaeMoun
obnacTu(BlIaIleHME MaTEPUATIOM,
TEPMUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHUEM
npo0semsl) 6 0.

- KauecTBO OTBETOB Ha BOIPOCHI
(TmosHOTA, ApTyMEHTUPOBAHHOCTD,
YMEHHUE pearupoBaTh HA KPUTHKY,
TOTOBHOCTH K JTUcKyccuu) 14 6.
Hroro:100 6.

[IK 2

YMeHus BnaaeTh
OCHOBOIIOJIATAOIITUMHU
¢buznueckuMu
MTOHSATHSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPHUSMH;
YBEPEHHOE
HCIIOJIb30BAHNE
dbuzmdeckoin
TEPMUHOJIOTHUHU 1
CUMBOJIMKH;

Ilepeyenb KpuTEpUEB OLEHKU

KOHTPOJIbHOM padoThI:

- IITyOOKO€ U MOJTHOE OBJIaZICHHE
coJiepKaHrueM y4eOHOTO
marepuana 40 0.

- YMEHHE peliaTh IPaKTHUECKue
3amayu 20 0.

- hopMynHpoBaTh U 0OOCHOBHIBATH
CBOIO TOUKY 3peHus 20 0.

- TPaMOTHOE, JIOTHYECKOe
uznosxenue orsera 10 0.

- KQUeCTBEHHOE BHEIIIHEE

odopmitenne 10 0.

Hroro:100 6.

Ilepeyenb KpUTEpPUEB OLEHKHU
JAOKJIAI0B:

- yMeHue chopMyIupoBaTh 1ellb U
3ajauu paboTel 9 6.

- yMeHHe paboTaTh C HAYYHOUH
JIUTEepaTypoi (MOJHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanus) 9 0.

- [TonHOTa M TOTMYHOCTH
packpsITus TeMbI 9 0.

- CrerneHb caMOCTOSITEIbHOCTH
MbImeHus 9 6.

- KoppektHocTh BBIBO/IOB — 8 6.
- PeanbHas HOBU3HA paboTHI -80.
- Tpynoemkoctb paboTsl 14 0.

- Kynerypa ocdopmienus tekcra
(cooTBeTCTBHE TPEOOBAHUSAM
oopMIIeHHs, CTUITUCTUKA
U3JI0KEeHHUs, TPAaMOTHOCTH) 14 0.

O1ieHKa BBITIOJIHEHUSA U
3alIUTHI: KOHTPOJIBHBIX
paboT, 1abopaTopHBIX
paboT, MpaKTUYECKUX
3ajady,




- OpyIMpOBaHHOCTh aBTOPA B
paccmaTpuBacMon
oOnacTu(BraeHne MaTepruaiom,
TEPMUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM
npo6aemsl) 6 0.

- KauecTBO OTBETOB Ha BOIIPOCHI
(TmosHOTA, ApryMEHTUPOBAHHOCTD,
YMEHHME pearupoBaTh Ha KPUTHKY,
TOTOBHOCTH K JuCKyccun) 14 0.
Hroro:100 6.

I1K3

YMeHue BnasieTb
OCHOBHBIMH METOJJAMH
HAyYHOTO TIO3HAHUS,
WCTIOJIb3yEMBIMU B
(busuke: HAOIIOICHUEM,
OTIMCaHHEM,
HU3MEpEHHUEM,
AKCTIEPUMEHTOM; YMEHHUE
pemats pusnveckue
3aauu;

IlepeyeHsb KpUTEPUEB OLEHKH
KOHTPOJIbHOI padoThI:

- IITyOOKO€ U TTOJTHOE OBJIAJICHUE
coJiepKaHrueM yueOHOTO
matepuaina 40 6.

- YMCHHE pelraTh MPaKTHISCKUE
3agaun 20 0.

- ¢dopMynmupoBaTh U 000CHOBHIBATH
CBOIO TOUKy 3peHus 20 6.

- TPaMOTHOE, JIOTHYECKOE
n3noxkenue orsera 10 6.

- Ka4eCTBEHHOE BHEIITHEE

odopmiienne 10 O.

Hroro:100 6.

Ilepeyenb KpUTEpUEB OLEHKHU
JAOKJIAI0B:

- yMeHue chopMynupoBaTh 1ellb U
3amauu paboTer 9 0.

- YMmenue paboTaTh C HAYYHOM
JIUTEpaTypou (OJHOTA HAYYHOTO
0030pa, rPaMOTHOCTh

nuTupoBanus) 9 0.

- IlonHOTa M TIOTUYHOCTH
packpbITUs TeMBI 9 O.

- CTeneHb CaMOCTOSATEIHHOCTH
MblImieHus 9 6.

- KoppekTHOoCTh BBIBOJIOB — 8 0.
- PeanpHas HoOBU3HA paboTHI -80.
- Tpynoemxocts paboTs 14 6.

- Kynprypa odopmienus Tekcta
(cooTBeTCcTBHE TpeOOBAHUSAM
odopMIIeHHUS, CTHIINCTUKA
U3JI0KEeHUs, TPAMOTHOCTb) 14 0.
- OpyAupOBaHHOCTH aBTOpa B
paccMaTpuBaeMoi
obnacTu(BraJeHe MaTEPUATIOM,
TEPMHUHOJIOTHEH, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM
npo6aemsl) 6 0.

- KadecTBO OTBETOB Ha BOMIPOCHI
(momHOTa, apryMEHTHPOBAHHOCTb,

Or1ieHKa BBITIOJIHEHUS U
3aITUTHI: KOHTPOJBHBIX
paboT, 1abopaTOpHBIX
paboT, MPaKTUUECKUX
3ajad,




YMEHHE pearupoBaTh HA KPUTHKY,
TOTOBHOCTH K TUcKyccun) 14 6.
Hroro:100 6.
Ilepeyensb KpUTEPUEB OLIEHKH
J1abopaTopHOi padoThI:

- YMCHHE aHATM3UPOBATH 3379y
U BBIJICJSITh €€ COCTaBHBIC YaCTH
20 6.
YMEHUE DPEaTu30BaTh
cocraBiieHHbIN TTan 20 0
- OLICHUBATh PE3YJIBTAT U
MOCITIEICTBUSI CBOUX JEUCTBUI
(camMOCTOSTEIILHO UITH C IIOMOIIBIO
npenoaasatens) 200.
- 3amuTa J1abopaTopHOil paboTHI
20 6.
Hroro:100 6.

I1K4

CdopmupoBanHOCTH
YMEHHI TPUMEHSITh
MOJIy4YEHHBIEC 3HAHUS JIsI
00BSICHEHUS YCIOBHIA
MpOTEeKaHUs (PU3NIECKUX
SIBJICHUN B IPUPO/IE,
npodeccruoHaIbHON
cdepe U A TPUHITUS
MPAKTUYECKUX PEIICHHM
B [TOBCE/IHEBHOM JKU3HH,

Ilepeyenb KpuTEpUEB OLEHKHU

KOHTPOJIbHOM padoThI:

- IITyOOKO€ U MOJTHOE OBJIaJICHHE
coJiepKaHrueM y4eOHOTO
Marepuana 40 6.

- YMEHHE peliaTh MPaKTHIECKHUE
3amayu 20 0.

- ¢dopMynmHupoBaTh U 000CHOBHIBATH
CBOIO TOUKY 3peHust 20 6.

- TPaMOTHOE, JIOTHYECKOe
n3noxenue orsera 10 0.

- KaUeCTBEHHOE BHEIIIHEE

odopmitenne 10 O.

Hroro:100 6.

Ilepeyenb KpUTEpUEB OLEHKHU
JAOKJIAI0B:

- yMeHue chopMyIupoBaTh 1ellb U
3ajauu paboTer 9 6.

- YMmenue paboTath ¢ HAyYHOU
JIUTEepaTypo (MOJHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanus) 9 0.

- [lonHOTA ¥ TOTUYHOCTH
packpbITUS TeMBI 9 0.

- CrerneHb caMOCTOSITEIbHOCTH
MblIuIeHus 9 0.

- KoppekrHocTh BBIBO/IOB — 80.

- PeanbHas HOBU3HA pabOTHI -8 6.
- Tpynoemxoctb paboTs! 140.

- Kynbrypa ocdopmienus tekcra
(cooTBeTCTBHE TPEOOBAHUSIM
o(opMIIeHHs, CTUITUCTHUKA
U3JI0KEeHUs, TPAaMOTHOCTD) 14 0.
- DpyIupOBaHHOCTH aBTOpA B
paccMaTpuBaeMon

O1ieHKa BBITIOJIHEHUS U
3aITUTHI: KOHTPOJIBHBIX
paboT; MpoeKTa,
MPAKTHUYECKUX paboT




oOnactu(BrazeHue MaTepUaoMm,
TEPMUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM
npobaemsl) 6 0.
- KauecTBO OTBETOB Ha BOIIPOCHI
(TmosiHOTA, ApryMEHTUPOBAHHOCTb,
YMEHHME pearupoBaTh Ha KPUTHKY,
TFOTOBHOCTH K JTucKyccuu) 14 6.
Hroro:100 6.
Ilepeuensb KpuTepueB OLeHKH
JabopaTopHoii padoThbI:

- YMEHME aHAIU3UPOBATH 3aa4y
U BBIJIEJSITH €€ COCTaBHbBIE YaCTU
20 6.
YMEHUE DPEaTn30BaTh
COCTaBJICHHBIN IIJIaH
20 6.
- OLIEHUBATh PE3yNbTaT U
HOCJIEACTBUSA CBOUX JIEUCTBUIL
(caMOCTOSITENILHO UJTH C MTIOMOIIBIO
npenogasatens) 20 6.
- 3alIUTa TPAKTUIECKON PabOTHI
20 6.
Hroro:100 6.

IIK' 5

YMenust o0pabaTbIBaTh
pe3yJbTaThl U3BMEPEHUH,
00OHapy>KUBaTh
3aBUCHUMOCTb MEXTY
buzmIecKuMU
BEITUYMHAMHU, OOBSICHATH
MOJIy4YE€HHBIE PE3YIbTaThI
U JieNIaTh BBIBO/IBI;

Ilepeyenb KpUTEpUEB OLEHKHU
KOHTPOJILHOM padoThI:

- IIyOOKO€ U MOJIHOE OBJIaZICHHE
cojiepKaHueM y4eOHOTO
marepuana 40 0.

- YMEHHE peliaTh MPaKTHUECKue
3agaun 20 0.

- ¢dopMyIHpoBaTh U 000CHOBHIBATH
CBOIO TOUKY 3peHus 20 0.

- TPaMOTHOE, JIOTHYECKOE
uznoxxenue orsera 10 0.

- KAUeCTBEHHOE BHEIIIHEE

opopmitenne 10 O.

Hroro:100 6.

Ilepeyenb KpuTEepueB OLEHKHN
JAOKJIAI0B:

- yMeHue chopMyIupoBaTh 1elb U
3amaun paboTel 9 6.

- YMmenue paboTath ¢ HAyYHOU
JIUTEepaTypoi (MOJTHOTA HAYYHOTO
0030pa, rPaMOTHOCTh
nuTupoBanus) 9 0.

- [lonHOTA M TOTUYHOCTH
pPacKpbITHsI TEMBI 9 .

- CTeneHb CaMOCTOSATETHHOCTH
MbImeHus 9 0.

- KoppekTHOCTh BBIBOJIOB -80.

- PeanbpHas HoBH3HA paboTHI-§0.

O1ieHKa BBITIOJHEHUS U
3alIUTHI: KOHTPOJIBHBIX
padoT; MpoeKTa,
MPaKTUYECKUX PadboT




- Tpynoemxocts paboTs! 146.
- Kynbrypa ocdopmienus tekcra
(cooTBeTcTBHE TPEOOBAHUSAM
0(pOpMIICHHSI, CTHIINCTUKA
U3JI0KEeHHUs, TPAMOTHOCTD) 140.
- OpyIupOBaHHOCTh aBTOPA B
paccmaTpuBaeMoun
o0nacTu(BlIaZIleHE MAaTEPUATIOM,
TEPMHUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHUEM
npo6aemsl) 6 0.
- KauecTBO OTBETOB Ha BONPOCHI
(TmosHOTA, apTyMEHTUPOBAHHOCTD,
yYMEHHUE pearupoBaTh HA KPUTHKY,
TOTOBHOCTH K JuCKyccun) 14 0.
Hroro:100 6.
Ilepeyens KpuTEpUEB OLIEHKHU
J1abopaTopHoii padoThbI:

- YMEHHUE aHAIM3UPOBATH 3a7auy
Y BBIJCIISITH €€ COCTaBHBIE YaCTH
20 6.
yYMEHHUE pean30BaTh
COCTaBJICHHBIN IJIaH
20 6.
- OLIEHUBATh PE3yNbTaT U
IOCJIENCTBUS CBOUX IEHCTBUN
(caMOCTOSITENILHO UITH C TOMOIIBIO
npenogasatensi) 20 0.
- 3aIUTa MPAKTUYECKON PabOTHI
20 6.
Hroro:100 6.

I1IK6

CdopmupoBanHOCTH
YMEHHI TPUMEHSITh
MOJIy4YEHHBIEC 3HAHUS JIsI
00BSCHEHUS YCIOBHIA
MpoTeKaHus (PU3NIECKUX
SIBIICHUW B TIPUPO/IE,
npodeccuoHaIbHON
cdepe U A IPUHITUS
MPAKTUYECKUX PEIICHHM
B MOBCE/IHEBHOM KU3HMU;

Ilepeyenb KpUTEpPUEB OLEHKHU
KOHTPOJIbHOM padoThI:

- IIyOOKO€ U MOJTHOE OBJIaJICHHE
coJiep>KaHueM y4eOHOTO
marepuana 40 0.

- YMEHHE peliaTh MPaKTHUECKue
3agaun 20 0.

- (QopmynupoBaTh 1 000CHOBBIBATH
cBOIO TOuKy 3peHus 20 6.

- TPaMOTHOE, JIOTHYECKOE

uznoxenue orsera 10 O.

- KaUeCTBEHHOE BHEIIIHEE
odopmiuenue 10 0.

Hroro:100 6.

Ilepeyenb KpuTepUeB OLECHKHU
JTOKJIAI0B:

- yMeHue chopMyIupOBaTh IeNb U
3amaun paboTel 9 6.

- YMmeHue paboTath ¢ HAy4HOUH
JIUTEepaTypoi (MOJHOTA HAYYHOTO

O1ieHKa BBITIOJHECHUS U
3alIUTHI: KOHTPOJIbHBIX
padoT; MpoeKTa,
MPaKTUYECKUX PaboT




0030pa, rPaMOTHOCTh
nuTUpoBanus) 9 0.
- [lonHOTa ¥ JTOTUYHOCTH
packpsIThs TeMbI 9 0.
- CTeneHb CaMOCTOSATEIbHOCTH
MbIIIeHus 9 0.
- KoppekTHOoCTh BbIBOI0B-80.
- PeanbHast HoBU3HA paboTHI -80.
- Tpynoemkocts paboTs! 140.
- Kynerypa odopmienus tekcra
(cooTBeTCTBUE TPEOOBAHUAM
0o(hopMIICHHUS, CTUITUCTUKA
U3JIOKEHUS, TPaMOTHOCTb) 14 6.
- OpyIMpOBaHHOCTh aBTOPA B
paccmaTpuBaeMoun
obnacTu(BlaileHHEe MaTEPUATIOM,
TEPMUHOJIOTUEN, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSTHIEM
npo0iemsl) 6 O.
- KauecTBO OTBETOB Ha BOIPOCHI
(TmosHOTA, ApTYMEHTUPOBAHHOCTb,
YMEHHE pearupoBaTh Ha KPUTHKY,
TOTOBHOCTH K JUCKyccun) 14 0.
Hroro:100 6.
Ilepeyenb KpuTEpUEB OLEHKHU
JabopaTopHoii padoThbI:

- YMEHHE aHAIU3UPOBATH 3aa4y
U BBIJICJSITH €€ COCTaBHbBIE YaCTH
20 6.
YMEHUE DPEeaTn30BaTh
COCTaBIICHHBIN TUJIaH
20 6.
- OLIGHUBATh PE3YJIbTaT U
IIOCJIENCTBUS CBOUX JEHCTBUN
(caMOCTOSITENILHO UITH C MTIOMOIIBIO
npenogasatens) 20 0.
- 3amuTa J1ab0paTopHOM paboTHI
20 6.
Hroro:100 6.

Ilepeyenb KpuTepueB OLEHKH
NPaKTHYeCKOil padoThI:

- YMEHUE aHAJIU3UpOBATh 3a/1a4y
U BBIACIATH €€ COCTAaBHBIC YaCTH
20 0.
YMEHHUE pealln30BaTh
COCTaBJICHHBIN IJIaH
20 0.
- OLICHUBATh PE3yJbTaT U
MOCJIEACTBUS CBOUX AENCTBUI
(caMOCTOSITENTLHO MITU C TOMOILBIO
npenojasatens) 2006.




- 3aIIMTa TPAKTHYECKON pabOThI
20 0.
Hroro:100 6.

[IK7

CdhopmupoBanHOCTH
cOOCTBEHHOM MO3UIIUU
10 OTHOILIEHUIO K
buznueckoit
nH(pOpMaINH,
IIOJIy4aeMOM U3 Pa3HbIX
HCTOYHHKOB.

IlepeyeHnb KpUTEPUEB OLEHKH
KOHTPOJIbHOI padoThI:

- IyOOKO€ U TTOJTHOE OBJIAJICHUE
CoJIep’)KaHUEM y4yeOHOTO
matepuaina 40 6.

- YMCHHE penraTh MPaKTHICCKUC
3agaun 20 0.

- ¢dopMynupoBaTh U 0O0CHOBHIBATH
CBOIO TOUKY 3peHus 20 6.

- TPaMOTHOE, JIOTUYECKOE
uznoxxenue orsera 10 0.

- KQaUeCTBEHHOE BHEIITHEE

odopmiienne 10 O.

Hroro:100 6.

Ilepeyenb KpuTEpUEB OLEHKHU
COO00IeHUI:

- yMeHue chopMynupoBaTh 1eb U
3ajauu paboTer 9 6.

- YMmenue paboTaTh C HAYIHOM
JUTEPATYPO (ITOJTHOTA HAYYHOTO
0030pa, TPaMOTHOCTh
nuTupoBanus) 9 0.

- [TosiHOTA M TIOTMYHOCTH
pacKphITHSI TEMBI 9 6.

- CTeneHb CaMOCTOSATEIHLHOCTH
MblImieHust 9 0.

- KoppekTHOCTh BBIBOJIOB-80.

- PeanpHas HoBHU3HA paboOTHI -8 0.
- TpynoemkocTh paboTsr 140.

- Kynprypa odopmienus tekcra
(cooTBeTCTBUE TPEOOBAHUSAM
odopMIIeHHUS], CTHIINCTUKA
W3JI0KEHUS, TPAaMOTHOCTB) -140.

- OpyAupOBaHHOCTH aBTOpA B
paccMaTpuBaeMoil 006J1acTH
(B1azeHue MaTepuaiom,
TEPMHUHOJIOTHEH, 3HAKOMCTBO C
COBPEMEHHBIM COCTOSIHUEM
npo6iaemsl) 6 0.

- KadecTBO OTBETOB Ha BOMPOCHI
(momHOTA, apTryMEHTHUPOBAHHOCTb,
YMEHHE pearupoBaTh Ha KPUTHKY,
TOTOBHOCTH K TUcKyccun) 14 6.
Hroro:100 6.

IlepeyeHb KpuTEpHEB OLICHKHU
J1a0opaTopHOi padoTHhI:
- YMEHHE aHATH3UPOBATH 33a7a9y

O11eHKA BBIIIOJHCHUS U
3aITUTHI: KOHTPOJIBHBIX
paboT, 1a60paTOpHBIX
pabor,




U BBIJICIATH €€ COCTaBHBIC YaCTU
20 ©.

YMEHUE DPEaTn30BaTh
COCTaBJICHHBIN IIJIaH

20 ©.

- OLICHUBATh PE3YJIbTAT U
MMOCJICICTBHUS CBOUX JCHCTBUM
(camMOCTOSTEIILHO UITH C IIOMOIIIBIO
npenoaasatenst) 20 6.

- 3aIUTa IPAKTUYECKON pabOTHI
20 ©.

Hroro:100 6.

OreHKa MHIMBHIYATFHBIX 00pPa30BaTEebHBIX JOCTHKECHHN TI0 Pe3yIbTaTaM TeKYIIEeTO
KOHTPOJISI IPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCATILHON IITKAJION (Ta0muIa).

IIpouent KavecTBeHHas1 OLleHKA MHAUBHUAYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeIbHbIX JOCTHKEHHU I
(NpaBWIBHBIX 0TBETOB) | 6aJy1 (0TMeTKA) Bep0aIbHBIN aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOILIO

70 =79 3 YIOBJIETBOPUTEIBHO
MeHee 70 2 HE yJIOBJIETBOPUTEIBHO

Ha sTane mpoMexyTouHO# aTTecTalui 1o MeIMaHe KaueCTBEHHBIX OIICHOK MHINBUIYATbHBIX
00pa3oBaTENIbHBIX TIOCTHKEHUHN IK3aMEHAITMOHHOM KOMHUCCHEH ONpeAesIeTcss HHTerpaabHas
OIIEHKA OCBOCHHBIX CTy/IEHTaMH MPO(HECCHOHATBHBIX M OOITUX KOMIIETEHITUI KaK pe3yIbTaTOB
OCBOCHHS y4eOHOU AUCITUTUTHHBI.

Y4yeOHo-MeTOAMYECKHE MaTepHaJibl o Y /I:
1./luoakmuueckue cpedcmea opzanu3ayuu y4eoHvlX 3aHAMUIL:

1)

2)

3)

5)
6)

7)
8)

Buneonpesenranuu o temam: «Kunematukay, «Junamukay, «CHiibl B MEXaHHUKE, «3aKOH
COXpaHEHUsI UMITYJIbCa», «3aKOH COXpaHEHHs SHeprum», «PaBHOBecHe aOCOIOTHO TBEPABIX
Tel», «OCHOBBI  MOJICKYJISIPHO-KMHETUYECKOH  Teopuu», «YpaBHEHHE COCTOSHHS
ujiea’JbHOrO ras3a. ['a3oBble 3aKOHBI», «B3auMHBIE NPEKpALICHHUS JXKUAKOCTH M Ta30By,
«TBepapie Tena», «OCHOBBI TEPMOJAUHAMHUKIY, «DIEKTPOCTATHKA», «3aKOHBI MOCTOSHHOTO
TOKa», «DJEKTPUYECKM TOK B  pa3IMYHBIX  cpeaax», «MarHutHoe — Touey,
«OnekrpomarHuTHas WHAYKOus», «KoneGanus u BoyHB), «lIpomM3BoaCTBO, mepemava u
UCIIOJIb30BAHUE D3JIEKTpOdHEprum», «Onrtuka», «l3mydeHne M crekTpel», «CBeTOBbIC
KBaHTBI», «ATOMHas pusnkay, «DOu3nka aTOMHOTO S/1pay, «IIEMEHTapHBIC YaCTUIIBD.
Kaprouku ¢ 3amaHusMH AJIsi KOHTPOJBHBIX paboT mo pasgenam ¢(usuku: «MexaHHKay,
«OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH TEOpUM», «INEKTPOCTaTHKa», «MarHuTHOE TI0JIeY,
«Konebanus m BomHBI, «Ontuka», «M3mydeHue u crekTpbl», «KBaHTOBas (u3MKay,
«®Du3nKa aTOMHOTO SAPay.

Tabmuip! 1 cxeMsbl 1o pasaenam GU3NKH.

Kaprouku ¢ 3aganusiMu 17151 1a00paTOPHBIX padorT.

3amanust Mo GU3NIECKUM AUKTAHTAM.

KpoccBopasr mo Temam: «TepmommHamuka», «DJIEKTPOCTATHKA», «DIEKTPOMArHUTHAS
WHTYKLIUSD).

3amanus Mo GU3NIECKUM BUKTOPHHAM U OJIMMITHA/IAM.

JIaGopaTopHoe 060pyI0BaHHE.
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1. Beegenue.

JlaGopatopHasi paboTa, MPaKTHYECKOE 3aHITHE - ITO TaKOH MeTo] 00ydeHHsI, IPU KOTOPOM
oOydaromuecss IOJ PYKOBOJACTBOM IPENOJABaTEeNs U IO 3apaHee HAMEUYEHHOMY IUIaHy
IIPOJIENBIBAIOT OIBITHI MJIM BBINOJIHAIOT ONPEACICHHbIE IPAKTUYECKUE 3aJaHUs U B IPOLECCE UX
BOCIIPUHMMAIOT U OCMBICJIMBAIOT HOBBIM yueOHBIN MaTepual.

[IpoBenenue 1abOpaTOpHBIX pabOT M MPAKTUIECKUX 3aHITUN - C LIEIBIO OCMBICIICHUSI HOBOTO
yueOHOTO MaTepHala BKIIOYaeT B ceOs cienyrone MeToAuYecKue MpueMbl: TIOCTAaHOBKY TEMBI
3aHATUH U OIpelelIeHHE 3aaad jJabopaToOpHbIX padOT M MPAKTUYECKUX 3aHATUN OIpelleieHHe
MOPSIIKa WJIM OTAEIBHBIX €€ ITaloB; HEMOCPEACTBEHHOE BBINOJHEHHE JIAOOpAaTOpPHBIX paboT u
MIPaKTUYECKUX 3aHATUN CTYAEHTOB U KOHTPOJIb IIPENOAABATENs 3a XOA0M 3aHITUNA U COOJIIOIEHUEM
TEXHUKH  0€30IacHOCTH; IMOJABEJAECHHWE WTOTOB  JIAOOpAaTOPHO-MpPAKTHUYECKOH  paboThl U
(dbopMynupoBaHHEe OCHOBHBIX BBIBOJIOB.

2. CTpyKTypa M 3Tanbl BINOJIHEHNS J1a00paTOPHBIX (IPAKTHYECKHX) PadoT.

3ananusi, OpraHu3yrolue NIpUMEHEHNEe 3HaHUI JIeNIATCs Ha 4 TPYIIBL: B Ipolecce oTpaboTKU
YMEHU ¥ HAaBBIKOB PEIICHUS 3a/1a4; M0 TMOATOTOBKE K JIAOOPATOPHBIM PadOTaM; IO BBHITIOTHEHUIO
1a00paTOPHBIX PA0OT M MPAKTUYECKHUX 3aHITUH, IO MOJATOTOBKE K KOHTPOJIBHBIM paboTaMm.
Heanr 3aganmii co3aaTh YCJAOBHMSL JJISI: YCIICIIHOTO TPUMEHEHHUS CTYIEHTAMH TEOPETHUYECKHX
3HAHUW HAa TpaKTUKE, (DOPMUPOBAHHUS AHATUTUYECKUX CIIOCOOHOCTEH; (HOPMUPOBAHHS
CIOCOOHOCTEH  JIOTMYECKOTO MBINUICHUS; (OPMHUPOBAaHUS YMEHUH HWCHOJB30BATh 3HAHUS
npuoOpeTeHHBIE Ha TMpHMEpe, W3JI0KEHHOM IMIPEIoiaBaTelieM B HOBBIX YCIOBHUSX 3alayW;
¢dbopMupoBaHHE CHOCOOHOCTEW IO MOCTAaHOBKE IieNied; BBIPAOOTKM YMEHUH IUIaHUPOBAHUS
Crioco0OB JIOCTHIKEHHUS IIeJIeH; CIOCOOHOCTEM K pPEeQUIeKCMH MO TOBOJY CBOCH IEATEIHLHOCTH.
3amaHusl, OpPraHU3yIOIIME NPUMEHEHHE 3HAHUW B Tpoliecce OTpabOTKM YMEHUM W HABBIKOB
pelIeHns 3a/lad UMEIOT CIEAYIOUIYI0 CTPYKTYPY: KpaTkoe OOOCHOBaHHE MPEJIOKEHHBIX BUIOB
NEeSITeNbHOCTH; TEKCT 3ajay;, IUIaH peHIeHHs; HEOOXOAUMBIH TEOpEeTHUYECKUH MaTepHual:
onpeneneHus, Gopmysbl (OHU HaOpaHbI MPHU(TOM, OTIIMYAIOIIUMCS OT MIPUQTa OCHOBHOTO TEKCTA),
pacyeThl, ACUCTBUS C €AUHULIAMU U3MEPECHMUSI. [IpakTuka
MIPOBEJICHUS] YPOKOB PELICHUS 3a/1a4 C MCIOJIb30BAaHUEM ITHX 33JaHUN MO3BOJIAET MPEINo/IaBaTelo
OTKa3aThCs OT MHOTOKPATHBIX U HYIHBIX O00bsicHeHUH. CTYAEHTBI CaMOCTOSITENIBHO, HCHOJIb3YS
IUIaH pEelIeHUs, MPEAOKEHHBIA IMpernojaBaTesieM, MepEeHOCUT CBOU JEUCTBUSA B YCJIOBHS HOBBIX
3alad M YCIENIHO HUX pelIalT. 3aJaHus, OPraHU3yIOIIHE CAMOCTOATEJbHYI0 PadoTy 110
MOATOTOBKE K J1a0OpaTOpHBIM paboTaM U MPAKTHUYECKUM 3aHSATHSIM, COAEPKAT: aHAIUTHYECKHE
BOIPOCHl OPraHU3YIOIIKE MOTHBALMIO U IIeJIeNoJIaraHue, MPOLECC IOCTAaHOBKUM OCO3HAHHBIX
HCCIIeIOBATENIbCKUX LIeJIel CBOEH paboThl, OCMBICICHUE U MPUHATHE TIaHA M0 JOCTUKEHHIO CBOMX
Leei; TeKCT pacueTHBIX 3a/ay, COJEpKallMX TEOPETHUECKHE BOMPOCHI, AAIOIIUX CTyAECHTaM
BO3MOXHOCTh (DOPMUPOBATH CIOCOOHOCTH U peIIeKCUH PE3YIbTATOB CBOCH JESITENTbHOCTH.
3amaHusl O BBIOJHEHUIO  JaOOPaTOpHBIX pPA0OT M TMPAKTUYECKUX 3aHITHH  SIBISIFOTCS
UHCTPYKIUAMU. OHU MIPEICTaBISIOT COOOM IJIaH MO JOCTHKEHUIO y4eOHOM 1enH, eqUHON Ui BCeX
CTYIACHTOB, MUHUMYM JCHCTBHIA, KOTOPBIE HY)KHO OCYIIECTBIISTh, YTOOBI JOCTUYD MOJIOKHUTEIEHOTO
pesynbrata. J{ns G6onee BBICOKOTO pe3yibTaTa paloThl, CTYAEHT JOJKEH cHopMyIupoBaTh CBOU
JUYHBIE 11eNTh pa0OoThl, HAIIPaBJICHHbIE HA JOKA3aTeNbCTBO CBS3U TEOPHS - MPAKTHKA.

IIpy 0co3HAaHHOW TOCTAaHOBKE IeJe CTylEeHTaMH, MPOUCXOIWT TUIAHUPOBAHUE NEHCTBUIA,
KOTOpbIE TPUBEIYT K YCHEmHOMY pe3yabTaTy. OueHb Ba)KHBIM, 3aKIIOYUTEIHHBIM STalioM
BBITIOJTHEHUS JTA0OPATOPHBIX PA0OT U MPAKTHUECKUX 3aHITHH SBISETCS BBIBOA. B HEM CTyHAEeHTHI
aHAIM3UPYyeT, TPOIEeCcC JJOCTHIKEHUS TIOCTaBICHHBIX IIeNiel, OOBSICHSIET pe3yabTaThl CBOUX
M3MEpEHUH U pacueToB, TOKA3bIBAET MX MPABWIBHOCTb, UCIIONB3YS CIPABOYHBIE MAaTEPHUAIIHL.

3. Cnenuduka NJIaHUPOBAHUSA, MOJATOTOBKH U MPOBeIeHNs JIA00PATOPHBIX U MPAKTHYECKHUX
3aHATHH B NPO(PeCcCHOHAIBLHOM YYHIHILE

[Tnan 3anHaTHS pa3pabaThIBacTCsl HA OCHOBE paHee COCTABIEHHOTO KAJICHAPHO-TEMATHIEeCKOTO
aHa. B IMIUPOKOM CMBICIE - HYKHO TOTOBHUTHCS HE K KOHKPETHOMY 3aHSTHIO, a K CHUCTEMeE



3aHATUN. YcClex Jena pemaeT He SMU30/IMYecKasl MOATrOTOBKA K TOMY WJIM MHOMY 3aHSTHIO, a
cuctema pabOTHI MPENoaBaTelis, KOTOpas BKIIOYACT: PETYISAPHBIC 3aHATHS IO TPEIoJ aBaeMoi
JUCHUILIMHE; CHCTEMaTHYECKOE W3YyYEHUE AaKTyaJlbHbIX BOIIPOCOB IMEJAarOTUKH, TICHUXOJIOTHUH,
YaCTHOM METOAMKH; YriayOJIeHHOE W3ydeHUE IyTed TECHOW CBS3M TEOPUHM U IPAKTHUKHY;
03HAKOMJICHUE C BAKHEUIIMMU JOCTHKEHUSIMU HAYKH M TEXHUKH; CAMOBOCITUTAHUE.

[IpenoaBaTens TOMKEH BBIPAOOTATH ISt ce0sl CUCTEMY pabOThI, T.€. KOMIUIEKCHOE pelIeHHe
JM000T0 BOMPOCA, KOTOPOE OCYIIECTBISETCS C YY4eTOM COBPEMEHHBIX JIOCTH)KCHUH HAyKH U
npakTuku. OneIT nepenaTh Heab3sl. Ero HyxHO m3ydaTh. Ero HeBo3M0OXHO BHeIpuTh. ETo HY>KHO
CIIPOCKTUPOBATh B KOHKPETHYIO MeAarornueckyto cpeay. OH co3gaeTcsi B MPOLIECCEe TBOPUECKOTO
Tpyna.

N3ydeHHBIN «4yKOi» ONBIT MOYKHO HCIIOJb30BaTh B KAYECTBE «CTPOUTEIIBHOTO MaTEpUAIIA
B IIPOILIECCE CO3/IaHNUs CBOEH cucTeMBbl pabOThI, CBOETO OTIBITA.

[Ipouiecc pa3pabOTKM KOHKPETHOTO 3aHATUS NpEACTaBiseT co0oil co3gaHue MOJENH
MpeACTOsIe  yueOHO-TIO3HABATENIbHOW  JESTEIHHOCTH CTYJICHTOB 1o OBJIQJICHUIO
npoheCCHOHANTBHBIMY 3HAHUSIMU U JUIAKTUYECKON NEATebHOCTH MPETNoAaBaTesl M0 YIPaBICHUIO
9TUM CIIOKHBIM TIporieccoM. [IpomymbiBasi KOHCTPYKIIMIO 3aHATHSI, TIPENOiaBaTelb, 0€3yCIOBHO,
OPUEHTHUPYETCS] Ha CBOW OMBIT MpENOJaBaHusl, HA COOCTBEHHOE TBOPYECKOE BUJIEHHE OyIyIIero
3aHSATHUS, YYUTHIBAET COOCTBEHHBIC IIE€IAarOTUYECKHE BO3MOXKHOCTH. OJHAKO, TaKOW MOIXOJ K
paboTe, He BCeraa MPUBOJAUT K YCTOMYMBBIM TMOJIOKUTEIBHBIM PE3yJabTaTaM, T.K. HE YIUTBIBACTCS
OTIBIT KOJIJIET, HAYKH, TeJarormueckoi mpakTtuku. [lodTomMy mpemnogaBaTero HEOOXOAWMMO TpH
pa3paboTKe 3aHATHUSI TIOJIb30BATHCSA CYIIECTBYIONIUMHU METOJWYECKUMH PEKOMEHIAIUSIMHA  TI0
MPOBEACHUIO 3aHATHUS IO JTUCIUTIIIMHE.

O0s13aTeTbHO HY)KHO YYHTHIBaTh MOATOTOBJICHHOCTh CTYJAEHTOB, HAJIMYHUE W COCTOSTHUE
y4eOHOM, MaTepUaATbHON U METOUYEeCKOl 0a3 kabmHeTa uiu Jadopatopun. COBpeMEHHOE 3aHSTHE
COCTOMTCSI TOJBKO TOTJA, KOTJa OHO 3aKJlo4yaeT B ce0e JJIEMEHThl HayKd, IepeoBOTo
MeIarOru4ecKoro OmbITa, ¢ OJHOM CTOPOHBI, @ C JAPYrOM - 3JIEMEHThl TBOPUYECKOH, MOMCKOBOM
NeSITeNIbHOCTH TPEroaaBaress. Xopollee 3aHITHE - Pe3y/IbTaT MHOTOJIETHEW TBOPYECKON paboTh
MPENoAABaTeNsl MO TMOCTOSHHOMY COBEPIICHCTBOBAHUIO €ro CTPYKTYPHBIX KOMIIOHEHTOB,
COoJIep’KaHusl, OpPraHU3allMOHHBIX (JOPM M METOI0B Pa3BUBAIOLIETO O0yUEHUSI.

[Iporiecc mOArOTOBKHU K 3aHATHSAM MOXKHO YCIIOBHO pa30UTh Ha JiBa ATara: MepCcreKTUBHbIN,
BKJIIOUAIOUIUH MOJArOTOBKY K YyU€OHOMY T'OJTy, M TEKYIIH - MOArOTOBKA K U3yYEHHIO ONpeAeTICHHON
TeMbI Y4eOHOI MporpamMMbl U OYEPEIHOMY YPOKY.

[ToaroroBka npenojaBatenss K HOBOMY y4eOHOMY IOy BKJIIOYAeT MOATOTOBKY y4eOHOTO
KaOuHeTa M pa3paboTKy IulaHupyromed aokymeHtanuu. Kak mnpaBuio, y4eOHbIM kaOuHeT
MOATOTABIMBAIOT K HOBOMY Y4eOHOMY ToJy IO OKOHYaHMU mpeapiaymero. Ilepen Hauyaiom
3aHSATUI MPOBOJAT pabouee HCIBITAHHE BCEX TEXHUYECKUX CPEACTB OOydeHUS U KOHTPOJIS s
ONpe/IeNICHUsI UX MPUTOJHOCTU K 3KCIUTyaTalluu, a TaKXKe JIJIsl BOCCTAHOBJICHUSI YMEHHI U HABBIKOB
UX 3KCIUTyaTallH.

JlabopaTopHble padoOTBI 3TO MPOBEACHUE CTYACHTAMHM [0 33JaHHUI0 [PENojaBaTelis
OTBITOB C HCMOJb30BAaHUEM MPUOOPOB, MPUMEHEHUEM HMHCTPYMEHTOB U APYTUX TEXHUUYECKUX
MIPUCTIOCOOTIEHMIA, T.€. 3TO U3YUYECHHUS CTYJCHTAMHU KaKUX-TMOO SBJICHUHN C MOMOIIBIO CIIEIUATHHOTO
o0opynoBaHusl.

IIpakTHYeckne 3aHATHSA MPOBOJATCA IMOCIE M3YUYECHUS] KPYMHBIX Pa3AesioB, TEM M HOCAT
oboOmarouii 1 3akperuisiromuii xapakrep. OHU MOTYT TPOBOAMUTHCS HE TOJBKO B KaOWHETaxX U
MacTEpCKHX, HO U 3a TIpeiesiaMy y4eOHOTO 3aBe/IeHUs

OO0umme TpeOGOBaHMS K COBPEMEHHOMY HPAKTHYECKOMY 3aHATHIO KpaTKO MOXHO
chopMynupoBaTh TaK: BOOPYXaThb CTYICHTOB CO3HATEIbHBIMU, TJIIYOOKUMHU U TMPOYHBIMH
3HaHUSMH; (POPMHUPOBATH YCTYACHTOB MIPOYHBIE HABBIKU U YMEHHS, CIIOCOOCTBYIOIIUE TTOTOTOBKE
WX K JKU3HH; TOBBIIIATh BOCIHUTATEIbHBIN 3(h(ekT oOyueHus: Ha ypoke, GOpMUPOBAThH Y CTYIEHTOB
B Tporecce OOy4eHHsS HYepThl JUYHOCTH; OCYIIECTBISATH BCECTOPOHHEE pa3BUTUE CTYACHTOB,
pazBuBaTh HMX OOImME ¥ CHOeUUadbHbIE OCOOCHHOCTH; (OPMHUPOBATH Y  CTYACHTOB
CaMOCTOSITENIbHOCTh, TBOPUECKYIO aKTUBHOCTb, MHUIIUATUBY, KaK YCTOMYMBBIE KaUeCTBA JIUYHOCTH,



YMEHHUSI TBOPYECKH pEIIaTh 3a/aud, KOTOpBIE BCTPEYAIOTCS B JKM3HM; BBIPAOATHIBATH yMEHHS
CaMOCTOSITEJIBHO YYHUTHCS, NpUoOpeTaTh M YriayOnsaTh WIM TOMOJHATH 3HAHUA, paboTaTh C
TEXHUYECKON M MHOM JINTEPATypoil, OBIa/eBaTh HABbIKAMU U YMEHUSMU U TBOPYECKHU NPUMEHATH
UX Ha IpPaKTUKe; (OPMUPOBATH Y CTYACHTOB TOJIOKUTEIbHBIE MOTHUBBI Y4€OHOU IEATEIbHOCTH,
MO3HABATEJIbHBIN MHTEpEC, XKeNaHHE YYUTHCSA, MOTPEOHOCTh B PACHIMPEHHH W TNPUOOPETCHHUU
3HAHUM, OJIOKUTEIBHOE OTHOLIEHUE K YUEHHUIO.

T TpeOOBaHNS YCJIOBHO MOKHO MOJEJIUTH HA YeThbIpe IPyNIbl.

BocnuraresnbHble Tpe6oBaHus. BocniuThIBaTh MOpalbHbIE KauecTBa, (POPMUPOBATH SCTETUUECKUE
BKYCBI, O0ecleunBaTh TECHYIO CBSI3b OOY4YEHMsI C JKHU3HBIO, €€ 3alpocaMu U TpeOOBAHUSIMU,
(bopMHUpPOBATH AKTUBHOE OTHOIICHUE K HEH.

JupakTnyeckne tpeboBaHusi. OOecrieunBaTh MO3HABATEIbHYIO AKTUBHOCTh Ha JaOOPAaTOPHBIX
paboTax ¥ TMPaKTUYECKHX 3aHATHUSAX, PALMOHAJIBHO COYETaTh CJOBECHbIE, HArjsiHble W
MIPaKTUYECKUE METOJbI C Mpobiemamu, paboTy C y4eOHHMKOM, pellleHHE MO3HaBaTEJbHBIX 3aJad.
Peanu3oBeiBaTh TpeOOBaHUS €AMHCTBA OOYYEHHUs, BOCIUTAHUS U PA3BUTHSA IyTEM TECHOM CBS3U
TEOPUU C MPAKTHUKOM, 0OY4YEHHUs C JKU3HbIO, C MPUMEHEHHEM 3HAaHUN B Pa3IMUYHBIX KU3HEHHBIX
cutyarusax. HeoOXoauMo OCyIIECTBISTh CUCTEMATUYECKUN KOHTPOJb 3a Ka4eCTBOM YCBOECHHS
3HAHWN, HABBIKOB M YMEHMH U KOPPEKIHIO UX y4eOHbIX ycuiuid. [locTossHHOE mosyueHne o0paTHoi
CBSI3M MO3BOJIIET BJIMSTH Ha XOJ y4eOHOro mpoliecca, KOppuruporaTh ero. IIpu oOHapyxkeHUN
npo0esioB B 3HAHUSAX HYKHO aHAJIM3UPOBATh MX MPUYMHBI U HAXOOUTh MYTH MX YCTPaHEHHS.
[Ipuy4yath CTYIE€HTOB K CAaMOCTOSITEILHOCTH M CaMOKOHTPOJIIO B IPOIECCE CaMOCTOSTEIbHON
MO3HABATEIbHONH  JesATeNbHOCTH. [lOoCTOSIHHOE — MpHBJIEYEHHE  CTYACHTOB K  aKTUBHOM
M03HABATEIbHON JEATEIbHOCTH M BBIMIOJHEHUIO MPAKTUYECKUX 3aJlaHUN Ha YpOKe CIOCOOCTBYET
3aKpEIUICHUIO 3HAHWM, HABBIKOB M YMEHUM.

Ilcuxosornyeckue tpedoBanmusa. [IpenonaBaTesb KOHTPOJMPYET TOYHOCTH, TINATEIBHOCTH H
CBOEBPEMEHHOCTb BBINIOJHEHUS CTYJIEHTAMU KaxJIoro TpeboBaHusa. Boist m xapakrtep memarora
NPOSBISIIOTCA HA YpPOKEe BO BCe ero nesTenpbHOCTH. OCOOEHHO IIEHUTCS CTYIEHTAMU €ro
TpeOOBATENbHOCTh B COYETAHUHU CO CIPABEUIMBOCTBIO M J0OPOXKEIATEIbHOCThIO, YBAXKECHUEM HU
MeJArOrHYECKUM TaKTOM.

I'mruennyeckne TpedoBanusi. CoONIONCHHE TEMIIEPATypHOTO peXuMa B J1abopaTopuw,
Ha/IeKalux HopM ocBemieHus. Cnenyer usberarb oaHOOOpasusi B paboTe, MOHOTOHHOCTH
U3JI0KEHMs], YepeoBaTh CllyllaHue y4yeOHOH MH(pOpMay ¢ BBIIIOJHEHUEM MPAKTHYECKUX PadoT.
Ilepemena BuJIOB paOOTBl MPUHOCUT OTABIX, IO3BOJSIET BKJIIOYAaTh B II03HABATENIBHYIO
JESITEIbHOCTD Pa3JIMYHbIE OPTraHbl YyBCTB.

Jl1 MakCUMaJIbHOM 3aMHTEPECOBAHHOCTHU CTYAEHTOB HEOOXOAMMO YCUIUTh MOTHBALIMOHHBIH
3pQexT mnpu MNPOBEICHUM MNpakTHUecKuX 3aHATuH. IloOyauTenbHBIM HayaJoM aKTHUBHOM
MBICIMTEIBHON M MPAaKTUYECKON AEATENbHOCTU JIOJDKHO ObITh HE NMPUHYXJICHHE K aKTUBHOCTH, a
xKenmaHue oOydyaemoro pewmuth npoOinemy. Tombko B 3TOM cioydae aKTHBHOCTb OyneT
MOTMBUPOBAaHHOM M NpPOAYKTHBHOH. IIpenmyiecTBo Hano OTAaBaTh HE BHEIIHEH MOTUBALUU
(moyyuuIllb OLICHKY), @ BHYTPEHHEH (CTaHellb MHTEpeCHee APYTUM JIIOJASM, CTAaHEIIb «KPYThIM»
npoeccuoHaloOM, CMOJKEIIb J0CTUYb 4ero-au0o). OaHuM H3 3PPEKTUBHBIX MOTHBALMOHHBIX
MEXaHU3MOB TOBBIIIEHHUS] MBICIUTEIFHON aKTUBHOCTU O0y4aeMOTIo SIBJISIETCS WUIPOBOM XapakTep
y4eOHO-TI03HaBaTeIbHON JiesiTenpHOCTH. OOyuaromnias urpa HMMeeT BaXKHYI0 3aKOHOMEPHOCTD:
IIEpBOHAYAJIbHAS 3aMHTEPECOBAHHOCTh BHEUIHEN CTOPOHOM SIBJICHMH NOCTENIEHHO IE€pEpacTacT B
UHTEPEC K UX BHYTPEHHEH CYyTH.

YciaoBusi, cnocoOCTByOIMEe Pa3sBUTHIO IO3HABATEJBHOIO0 HHTEpPeca y CTYJACHTOB
TeXHUYEeCKOro MNpopuis: pa3BUTHIO I[I03HABATEIBHOTO MHHTEpeca, JIOOBM K H3ydaeMOMY
npeaMery, mnpodeccuu M K caMOMy MpOLEcCYy YMCTBEHHOIO TpyJda CHOCOOCTBYeT Takas
opranu3zaius oOy4eHus, IpH KOTOPOH CTYIEHT BOBJIEKAETCS B MPOLIECC CAMOCTOATEIBHOTO TTOMCKA
U «OTKPBITUS» HOBBIX 3HAaHUH, pelIaeT 3aJauu NpoOIeMHOI0 XapakTepa; JUlsd HOsSBICHUS HHTepeca
K H3y4aeMOMYy MpeaMeTy HeOoOXOJMMO MOHUMAaHUE HYKHOCTH, Ba)KHOCTH, LEJIecO0Opa3HOCTH
M3yUYeHHsI IIPEeMETa B LIEJIOM U OT/AEIbHBIX €r0 Pa3/eNioB; YeM OoJiblile HOBBII MaTepHall CBsI3aH C
YCBOEGHHBIMHM PpaHbLIE 3HAHUSMH, TEM OH HHTEpecHee A CTyAeHTOB. CBsA3b H3y4yaeMoro cC



UHTEPECAMH, YK€ CYILIECTBOBABIIMMHU Yy CTYACHTAa paHee, TaKXKe CIOCOOCTBYET IOBBILIEHUIO
WHTEpeca K HOBOMY MaTepualy; HHM CIHMIIKOM JIETKHH, HU CJIWIIKOM TPYIHBIA MaTepuan He
BbI3bIBaeT MHTEpeca. OOydeHrne AODKHO OBITh TPYAHBIM, HO MOCHIIBHBIM. [Ipu nposenenun
1a00paTOpHBIX pabOT M TPAKTUYECKUX 3aHATUH BaKHBIM SBIISAETCS NPUBJICUCHHE BO3MOXKHO
OOJIBIIET0 YMCIIa OpPraHOB YYBCTB CTYACHTOB: ClyXa, 3pEHUSA, OCA3aHUSA, OOOHSHUS.
MHOTrOKaHaIBHOCTh MOCTYIUICHHSI HH(POpMAIMKA 00ECIIeUnBaCT YUy aKTUBHOCTh MO3Ta, 0oJiee
IpoyHOe 3anoMuHaHue. HeoOxoaumo Takke y4YUTBIBaTh, YTO CTYACHTHI HMEIOT CBOHU
WHIVBUAYAIbHBIC JOMUHUPYIONINE KaHAJIBI BOCTIPUATHS: Yamle WHPOPMAIUS yCBaWBACTCS UYepe3
opraH 3peHHs (BU3yaJbHBIM KaHal), peXe Yy IOJPOCTKOB B BOCIHPUSATHH JOMUHHUPYET CIyX
(aymmanpHBIA KaHAT), Y HEKOTOPBIX IMPeo0siafaeT KMHECTETUYECKUH KaHall BOCHPUATHS (depe3
OCsI3aHUE, MaHUIYJIMpPOBaHUE C IpeaMeramu). VIMEHHO NO3TOMY HOBbIE TEPMHUHBI HY)KHO HE
TOJIBKO BHSITHO TTPOU3HOCHUTbH, HO M 3aITUCHIBATH B TETPAIH. He
cienyeT 3a0bIBaTh O TICUXOJIOTHYECKON aTMocdepe 1abopaToOpHBIX pabOT M MPAKTUYECKUX 3aHATHMN:
HEOOXOJIMMOCTH TOJICPKAHUS TIO3UTUBHOM TICMXOJIOTHYECKOM arMocdepbl ypoka, BbIOOpa
JI€MOKPAaTUYECKOTO CTHIIA MeAarorunyeckoro B3alMO/ICICTBHSL.
[Ipn u3yyeHUM KaxJ10# HOBOW TeMBbl, HEOOXOIUMO MPOAHATU3UPOBATH €€ CHEHU(PUKY, U BHIOpATh
BUJT 0OyUYeHHUS, 1711 JTaOOPATOPHBIX PadOT U MPAKTUUECKUX 3aHATUHN MO JaHHOW TeMe. DTO CBA3aHHO
C TeM, YTO, K COXaJCHHUI0, OYEHb TPYIHO MOOBITH JOCTATOYHO Y4eOHOTO Marepuala, 4YTOoObI
obecrieunth 100% 3aHATOCTH CTYJACHTAMH OJHUMH M TEMH K€ DJIEMEHTAMH H3y4aeMOW TEMBbI
(Hampumep, TskKeno MNpeaoCTaBUTh KaXJIOMY CTYAEHTY OTAENbHBIM JBUraTelb BHYTPEHHETO
CTOpaHus).

B coBpeMeHHOI qunakTiKe opraHu3aluoHHbIe (POpMBI O0yUeHHs, BKIIOUasl 00s3aTeIbHbIe
n (¢akynpTaTUBHBIE, KJIACCHbIE M JOMALIHUE 3aHATHUS, NOJPa3AENAIOTCAs Ha (PpPOHTAIBHBIE,
IPYIIOBbIE U UHIUBUIYyalIbHbIE.

[Ipu ¢poHTAIBLHOM 00yYeHHHM TIPEMOAABATENh YIPABISIET Y4eOHO-ITO3HABATEIHLHOM
JESTETFHOCTRIO BCEH TPyIIbI (MOArpyNIbl), padoTaromeld Haa eauHon 3amadeid. lanHyo dopmy
MOXHO WCMOJb30BaTh, KOT/a KOJWYECTBO DJJIEMEHTOB TeMbl (Hampumep, KapOrwopaTopsl) B
nabopaTopuM JI0OCTaTOYHO, YTOOBI OCHAaCTHTh HWMHU Kaxzaoro. I[IpemogaBarens opraHusyer
COTPYIHHYECTBO CTYAEHTOB U OIpenessieT eAUHbIN Uid BceX TeMIl paboThl. Pe3ynbTaTuBHOCTH
3aHSTHUS TIOBBIIIACTCA, €CIM MPENoJaBarelio yIaeTcs co3laTh arMocdepy TBOPUECKOH
KOJUIEKTUBHOM pabOThI, MOANEPKUBATh BHUMAHNUE U aKTUBHOCTh CTyJeHTOB. OHaKo QpoHTaNIbHAS
paboTa HE YYUTHIBACT X MHAUBUAYAIBHBIX Pa3iNunii, OHA OPUECHTUPOBAHA HA CPEJIHEr0 CTYJEHTA.
[ToaToMy O1HU CTYIEHTBI OTCTAIOT OT 3a/IaHHOTO TeMIIa PadOThI, a JPYTrUue U3HBIBAIOT OT CKYKH.

[Ipyn rpynmoBbIX ¢opmax oOyueHHUs MpenojaBaTeib YIPaBIsSeT y4yeOHO-NO3HABATEIbHON
NeSITeIbHOCTBIO TPYII CTYACHTOB. WX MOXHO TOapa3ieiuTb Ha 3BEHbEBBIC, OpUTaIHBIE,
KOOTIEpUPOBAHO-TPYIIIOBBIE u g depeHInPOBaHHO -TPYIIIOBLIE.
3BeHbeBbIe GOpPMBI 00YUECHHS MTPEIONATAIOT OPraHU3alni0 YIeOHON IeATEIbHOCTH MOCTOSHHBIX
rpynn  cryaeHtoB. Ilpu OpuramHoit Qopme opraHuszyercs JESATENbHOCTh  CHEIHABHO
cOpPMUPOBAHHBIX [JIs1 BBIMOJIHEHHS] OMNPECNICEHHBIX 3aJaHUii BPEMEHHBIX TPYMIN CTYIEHTOB.
KoomnepupoBano - rpymmnoBas ¢gopma mpeamnojaraeT AelieHHe Ha TPYIIbl, KaKIas U3 KOTOPBIX
BBITIOJIHSAET JIMIIb YacTh OOIIEro, Kak MpaBHio, 00beMHOro 3amanus. JluddepeHuupoBaHHO -
rpynmnoBas (opMa oOydeHHs] UMEET Ty OCOOEHHOCTh, YTO KaK MOCTOSHHBIE, TaK U BpPEMEHHbBIC
TPYNIbl 0ObEUHSIOT CTYJACHTOB C OJIMHAKOBBIMH Y4€OHBIMH BO3MOKHOCTSIMU M OJIHUM YPOBHEM
c(OpMUPOBAHHOCTH Y4€OHBIX YMEHUIN U HABBIKOB.

K rpynmoBeiM (opMaM OTHOCAT Takke MapHYlO pabOTy CTYIAEHTOB. JlesSTenbHOCTHIO
y4eOHBIX TPYII IpernojaBaTellb PyKOBOJIUT KaK HEMOCPEICTBEHHO, TaK U OMOCPEIOBAaHHO, Yepe3
CBOUX TOMOIIHUKOB - 3BEHBEBBIX U OpPUTaTUpPOB, KOTOPHIX OH Ha3Ha4aeT C y4eTOM MHEHHS
CTyHeHTOB. bpuragHas ¢opma MO3BOJSET BHEIPUTH MPUHIUI BCECTOPOHHETO OOy4YEHHs, KOT/a
CTYIACHT MOXET M3ydaTh TeMYy HE TOJBKO MO Y4EOHHMKY U CIIOBaM IpEroJaBaTelis, a U MO OMBITY
JPYTUX CTYACHTOB, C KOTOPBIMU OH paboTaeTr B Opurae.

NuauBuayaiibHoe 00ydeHHe CTYJICHTOB HE TPEANOjaraeT MX HEMOCPEICTBEHHOIO KOHTAaKTa C
OpyruMu crtyfeHtamMu. [lo cBoell CyIHOCTM OHO €CTh HE 4YTO HMHOE, KAaK CaMOCTOSITEJIbLHOE



BBIIIOJIHCHUC OJWHAKOBBIX IJIsA Bcelt TPYIIIIbI 3a[[aHHﬁ. OZ[HaKO €Clin CTYACHT BbIIIOJHACT
CaMOCTOSITEJIHOE 33JlaHHE, JTAHHOE IPEToAaBaTeIeM ¢ Y4EeTOM YU4eOHBIX BO3MOKHOCTEH, TO TaKyIO
OpraHu3aIMOHHYI0 (OpMY OOYUEHHUs HA3BIBAIOT MHAWBHAYyaTU3UpOoBaHHOU. C 3TOU IENhI0 MOTYT
MPUMCHATBCA CIICHUAJIBHO pa3pa60TaHHHe KapTOYKH. Ecmm npenoaaBareyib yacjasdCT BHUMAHUC
HECKOJIKUM CTYACHTaM Ha ypOKe B TO BpeMs, KOI/a Jpyrue padoTaloT CaMOCTOSTENBHO, TaKylO
dbopMy o0OydeHHSI HA3bIBAIOT WHIUBUIYAIBHO-TPYIIIOBONA. PaccMOTpeHHBIE OpraHu3aliOHHBIE
(bOpMI)I O6yquH$[ SIBJITFOTCS 06HII/IMI/II OHU IMPHUMCHAIOTCA KAaK CaMOCTOSATCIIBHBIC W KaK 3JICMCHT
nabopatopHbIX  pabOT W MPAKTUYCCKUX  3aHITHHA, CEMUHApa ©  JPYTUX  3aHATHIA.
KosnekTuBHasi pa6oTa, BO3HUKAET TOJBKO Ha 0ase MuQQepeHIUPOBAHHON TPYIIIOBON PaOOTHI
IIpu »>TOM oOHa mnpuoOpeTaeT ClEAyIOIUEe NPU3HAKH: TPYNIA OCO3HAET KOJUICKTUBHYIO
OTBETCTBEHHOCTh 3a JIaHHOE IIPENOJaBaTelieM 3aJaHue M IOJy4aeT 3a €ro BBIIOJIHEHHE
COOTBCTCTBYIOIIYIO COLHAIBHYIO OLCHKY, OpraHu3alus BBIIIOJIHCHUA 3aJaHUS OCYHICCTBIISACTCA
IPyNION W OTAEIBHBIMU TpYNIIAMM IO PYKOBOJCTBOM IIPENOAABATENS; JEUCTBYET TaKoe
paszienieHue Tpyaa, KOTOpOe YIUTHIBAET HHTEPECHl M CIIOCOOHOCTH KaXKAOTO CTYJEHTa M MO3BOJISET
KOKJIOMY JIy4Ille TPOsIBUTH ceOsi B OOIIeH JesSTeNbHOCTH; €CTh B3aWMMHBIM KOHTPOJb W
OTBETCTBEHHOCTb KaKJIOTO IEpe I'PYMIO.
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Ipunoscenue 1

Cxema
O0s13aTeJIbHBIX 3J1IEMEHTOB YPOKA NMPAKTHYECKOT 0 3aHATHS
WK JIa0OPaTOPHOIi padoThI

Hean JsadopaTopHoii padoThl WM MPAKTHYECKOT0 3aHATHS:

IIOCTaHOBKA IICJIN U 3a7a4,
MOTHBaI A HpC]lCTO?[HIefI JACATCIIBHOCTH.

OdbopynoBanmue:

MaTepHuagbHOE 0OecreueHue,
TEXHUYECKUE CPEJICTBA H T.II.
Xoxa ypoka

I.BBOAHBIN MHCTPYKTAK:

aKTyaJIN3alns TCOPETUICCKIX 3HAHWUN, HEOOXOMMBIX JUTS BBITTOJTHEHUSI PaOOTHI,
MIPOBEpKa JJOMAITHETO 3aaHHS,

MTOBTOPEHUE H3YYCHHOTO MaTepHala;

00BsACHEHME 3aJaHNS;

MoKa3 o0pasiia peneHus;

WHCTPYKTaX 110 TEXHUKE OE30MaCHOCTH U T.II.

II.CamocTosiTesqibHasi pad0Ta U TEKYIIU HHCTPYKTANK:

QJITOPUTM BBITTOJTHEHHS 33 JAHUS,
KOHCYJIbTAIIHsI CTYJICHTOB,

000011IeHIE B CHCTeMaTH3alUs TOTYYEHHBIX PE3YIhTAaTOB B BUJE TAOIUIL , Tpa)UKOB U
T.IL.

IILIToaBeaeHne HTOTOB: (BBIBOJIBI, PE3YJIbTAThl, OTUYET, MPOBEPKA

—_—
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Ipunoacenue 2

MeTtoauyeckue ykazaHusi 10 BbIIOJTHEHUIO
JabopaTopHoii (MPpaKTHYECKOi) padoThI
JMOJI7KHBI COIEPHKATh:
Howmep u Ha3zBaHue paboThI;
ens paboTHI;
[lepeueHp TEXHUYECKUX CPEJICTB AJIsl BHIIOTHEHUS paOOTHI;
[lepeuens mporpaMMHOTO OOecTIeYeHUs 7S BBITIOJIHEHUS PabOThI;
3aJaHus ¥ METOAUYECKNE PEKOMEHJAINY 110 UX BBINIOJIHEHHUIO
KoHTposbpHbIE BOIPOCH;
CrpykTypy oTuéTa no 1abopaTopHOi (pakTHUECcKoil) paboTe.
[lepeueHp UCIIOIB30BaHHON JIMTEPATYPBI.
Howmep 1 Ha3zBaHMe pabOThI JOJDKHBI COOTBETCTBOBATh HOMEPY M Ha3BaHUIO PabOTHI B
paboueil mporpamMme JTUCIUIUIMHBL.
Ilpunoscenue 3

TexHonornueckasi kapra J1a00paTopHOil (MPpaKTH4YeCKOH) pad0ThI COAEPIKUT:

TeMy U3 Iporpammel 110 IPEAMETY
Ienp 1abopaTopHOil (MpakTHUECKO) pabOThI



Kpartkue TeopeTnyeckue nojJoKeHUs U TOHATHS

[TopsnoK BBINOJIHEHNS,

Kpartkoe onucanne npuéMoB JeITeIbHOCTH CTYICHTOB, (POPMBI IIPEACTABICHUS
pe3ynbTaToB (0Opaserr)

BriBo b1 IO pabdoTe

KoHTposipHBIE BOITPOCH! MIIK 33/1aHUS

kW

N o

Ipunooscenue 4

IIpaBuiia pyKOBOACTBA AeAITEJIbHOCTHIO CTYICHTOB 110 MPAKTHYECKOMY NIPMMEHEHH IO
3HAHUN

e  YErko omnpenesars 3aJa4d NPEeACTOSIIUX NMPAKTHYECKUX JIEHCTBHUM, C OJHON CTOPOHBI, W

N0OMBAaThCSA OCO3HAHUS UX CYTU CTYJIEHTaMH —C JPYroi.
* IlpenynpexaaTh CTYAEHTOB O TUIIMYHBIX OIIMOKAaX M BO3MOXHBIX CIIOCO0aX UX U30exKaHUS.

e He omekathb CTYACHTOB IO MCJI0YaM, IMOMOIIb OKa3bIBATb CBOCBPEMCHHO, CTUMYJIMPOBATH

MMpOSABJICHUC BOJIH, HaCTOfI‘IPIBOCTH, CTPEMIJICHHA CaMOCTOATCIIBHO JJOBECTU pa60Ty J0 KOHIIA.

e JlobuBarbcsi, 4TOOBI CTYIEHTHl CaMU MOHSJIM U OCO3HAJIM JOIMYCKaeMyr OIIMOKY, caMu

HaIUTH CII0CO0 €€ YCTpaHESHUS U TIPEAYTIPEIKICHHUS.

e Hcrnonw3oBaTh aHaau3 OMMUOOK, JOMYIIEHHBIX CTYJICHTAMH, JUIsl HAXOKICHUSI PABUIILHOTO

peleHus 3a/1a4u.

¢ JlocTosHHO CTUMYJIUPOBATE W NOOLIPATH MPOABJICHHUA TBOPUCCKOr'o mojaxoga CTYACHTOB K

BBIIIOJTHEHUIO 3aJaHUH.

Ipunoscenue 5

IIpuMepbl MeTOAUYECKUX YKA3ZAHUNA M 32aHUH M0 BHINOJHEHU IO
JIa0OpPaTOPHBIX (MPAKTHYECKHX) padoT 1 nmpodeccuii eCTeCTBEHHOHAYYHOr0 npoduJis

JlaGopaTtopHasi padora Nel

«CpaBHeHHe padOThI CHJIbI C ©BMEHEHHEM KHHETHUYeCKO SJHEPIruM Tejia»
Ilens: Ha o1IbITE YOSTUTHCS B CITPABEIMBOCTH TEOPEMBI O KHHETUUECKOU SHEPTUU, UCCICTYS
paboTy CHIIBI YIIPYTOCTH.
Obopyooeanue: 2 mtaTBa 1a00paTOPHBIX ¢ My(PTaMH U JIAIKaMHU, JUHAMOMETP, I1ap, HUTKH,
JIMHEWKa, BECBI C PAa3HOBECAMH.
Iloozomoeumenvhule 6onpocel:
1. Kakue tena o61aqar0T KHHETHYECKOW SHEPTHEH?

2. Ot yero 3aBUCUT KMHETUYECKas SHEprus Tesa’?

3. Chopmynupyiite TeopeMy 00 H3MEHEHHH KHHETUYECKOM SHEPTuu Tela

XO/l PABOTHI

1. CobepuTe yCTAaHOBKY: YKPEMHUTE TOPU30OHTAIBHO B JIANIKE IITaTHBA JMHAMOMETP U JIATIKY JIJIs
apa Ha BTOPOM IITaTuBe Ha BeIcOTe h = 40 cM OT MOBEPXHOCTH CTOJIA.

2. OnpenenuTe Maccy mapa ¢ IOMOUIbIO PIYAKHBIX BECOB.

3. K mapy npuBsixute HUTH AnuHOM 60-80 cM. 3akpenuTe miap B Janke 2-ro MITaTuBa, 3aleNuB
HUTH 3a KPIOYOK JAUHAMOMETpa 1-To mraTuBa.

4. 2-¥ mITAaTHB BMECTE C IIAPOM PACTIOJIONKUTE OT 1-TO MITATHBA HA TAKOM PACCTOSTHUU, YTOOBI
Ha map jaercTBoBaina cuia ynpyroctd Fynp = 2 H (moka3zanusi iuHaMoMeTpa).

5. OtnycTuTe map ¢ Jankyd U OTMETbTE MECTO €ro MajeHus Ha croJie. OnbIT NOBTOpUTE 2-3
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e

pasa u ompeenTe CpeaHee 3HaueHUe JaTbHOCTH MOJIETA 11apa s.

6. Onpenenute MOIYJb CKOPOCTH IIapa, MPUOOPETEHHOM MO JEHCTBUEM CHIIBI YIIPYTOCTH.

7. Ilox neficTBHEM CHIIBI yIPYTOCTH HIap MPHOOPETAET CKOPOCTh L , @ €r0 KUHETHYECKasi SHEPTUs
u3Mensiercs ot 0 10 2,Tor/a s BBIYUCICHUS U3MEHEHUSI KWHETUYECKOM SHEPTHH
Bocnonb3yemcs hopmynoit AEk
BriBoa:

JlabopaTtopnasi padora Ne 2
« M3yueHune 3aBUCMMOCTH MePHOIAa KOJIeOaAHUIT HUTSHOTO (WM MPYKUHHOT0) MATHUKA OT
JNJMHBI HUTH (WM MacCChI TPy3a)».

Heas padorbi: OnpenenuTs 3aBUCUMOCTD MEPUOIA KOJICOAaHUM OT JTMHBI MAsITHUKA.
IloozomoeumenvHule 6onpocwl:
Ha npumepe kakoii kosiebaTeIbHOM CUCTEMBI BHITIOJHSAETCS JTabopaTopHas padora?
Kaxue hopmymsl HCTIOJIB30BAIMCH JJIs1 OTIPEICTICHUS 3aBUCUMOCTH TIEpUOJIa KOJI€OaHUN OT JIJTUHBI
MasiTHUKA?
Kaxoit BEIBOJ MOYKHO ClIeTIaTh U3 CBOETO MCCIICIOBAHMUSA?
Obopyoosanue: MasiTHUK, Yachl, Tpy3, JTWHEHKA.
Xo0 pabomut:
Colepute HUTSIHOW MasITHUK, JUITMHOW HUTH 60 cM.
OTkIIOHUTE TPY3 HA HEOOJBIIION YTOJ U OTITYCTHTE €TO.
C nmoMonipro CEKyHI0MEPA U3MEPHTE IPOMEKYTOK BPEMEHH, 32 KOTOPBIN MasATHUK coepmni 20
TTOJTHBIX KOJICOaHMIA.
[ToBTOpUTE OMBIT TPHU MeHbLIEH AuHe HUTH. (30 cm)
CrenaiiTe BEIYMCICHUS M 3aII0JIHATE TAOJIHITY.
CremaliTe BBIBOJ 10 BaIllUM HCCJICIOBAHUSM.

Ne onibiTa | limna nuutu, L (M) | Yncsao konedanmii (N) | Ilepuon T (¢)

20

20

Boiuucnenus:

Bwi6oo:

Jlaboparopnasi padora Ne 3
«M3y4yenue 3akona Oma /151 y4acTKa uenm»
Ilens: u3yuntsb 3akoH OMma.
Pexomenodyemule npubopor:
1) ammepmerp,
2) BOJBTMETP,
3) HMCTOYHMK HNUTAHUS,
4) Habop Pe3UCTOPOB,
5) TpoBOJA COEMHUTEIbHBIE.
Iloozomoeumenvuvie eonpocel:
Ot 4yero 3aBUCHUT cuja TOKa B Lienu?

Kak Brirowaercss B Iemb: a) amrepMmeTp; 0) BoabTMeTp. [louemy umeHHO Tak?



Enununel usmepeHusi CWIbl TOKa, HANpsHKEHUs?

Xo0 padbomui
Pabora nenurcs Ha ABE YacTH.
Hccnedosanue 3a8ucumocmu Cuibl moka Om HANPSACeHUsi Ha OAHHOM Y4acmKe yenu.

L

AmMnepmerp u.a.=
BoabsT™eTp 1.a.=

1. CoOpaTh 2JIEKTPUUYECKYIO LIETIh TI0 CXEME. R

2. 3aMKHYTH IIeb U TIPH TIOMOIIN pe0CcTaTa J0BECTH —|:|——'
HaIpsDKEHUE Ha 3aKUMax pe3ucropa o 1B, 3atem no v 2B wu
1o 3B. \\D

3. 3.  H3MepuTh COOTBETCTBEHHO CHITy TOKA.

Pesynbrarel usmepenuii 3anectu B Tabauiy. (ConpoTUBIEHHE y4acTKa MOCTOSHHOE. )

Hanpsxenne U, B

1 2 3 4 5

Cunatoka I, A

4. Tlo pe3ynpTaTam U3MEpPEHUN MOCTPOUTH I'padrK 3aBUCIMOCTH CHJIbI TOKA OT HAIIPSKEHUSI.

CrenaTh BBIBOJI.

L

11 HUccneoosanue 3aeucumocmu cuivl

MoKa om CONpOMuUBIeHUs Y4acmKa yenu.
1. CoOpathb 11ens no cxeme 1, BKIIFOUYMB B HEE PE3UCTOP,
cornpoTtusiieHremM 1 Om.
2. Ilpu nmomomiu peocrara yCTAHOBUTh Ha KOHI[AX y4acTKa
HanpspbkeHue 2B.

> U. B 3. W3Meputsb cuily TOKa B LIETH.

|
|
1 2 3 4. TIoBTOPHUTH OIBIT ABAXK]IBI C PE3UCTOPOM
conpotusiieHneM 2 OM u 4 OMm, KaX1pli pa3 yCTaHABIMBAs IPU

MOMOIIY peocTara HanpspkeHue 2B.

5. Pe3ynbpTaThl H3MepeHU 3aHECTH B TAOIUILY.
[Tocrosinnoe Hanpsbkenne U = 2B.

ConpoTuBieHue 1
yuactka R, Om

2 3 4 5

Cunatokal, A

6. HOCTpOI/ITB Fpa(bI/IK 3aBUCHUMOCTH CUJIBI TOKA OT COIIPOTUBJICHHUA YUACTKa IIPHU IIOCTOAHHOM

HaIlpsIPKCHUH.

7. CI[CJ'IaTB BBIBOJ O 3aBUCHUMOCTH CHJIBI TOKA OT

COIIPOTHUBJICHUAL.




8. CpaenaTh BBIBOJ O TOM, COOTBETCTBYIOT JIM PE3yJAbTaThl paboThl 3akoHy OMa 115 y4acTKa
LETIH.

JlabopaTropnasi padora Ne 4
«/3yuyenue siBjieHUs IJIEKTPOMATHUTHON MHITYKIIHN»
eab padoThI: U3y4UThH SBJIICHUE DIEKTPOMATHUTHON HHIYKIIUH.
I[Ipudopsei: MuIMaMIEpMETp, KaTyllIKa-MOTOK, MArHUT JAyrooOpa3Hblid, MarHUT MOJIOCOBOM.

IHlopaook evinonnenusn padoomot

L.Buiacnenue ycnoguil 603HUKHOGEHUSA UHOYKUUOHHO20 MOKA.

1.IToaxmrounTe KaTyIIKy-MOTOK K 3@KMMaM MUJUIMAMITIEPMETpa.

2. HaGmonas 3a moka3aHusIMM MUJUIMAMIIEPMETPa, OTMEThTE, BO3HUKAI JIN
WHIYKIIMOHHBIN TOK, €CITU:

— B HETOJIBIKHYIO KaTYIIKy BBOJUTH MarHwur,
— 13 HETIOJIBI)KHOMW KAaTYIIKH BBIBOJWTH MArHUT,
—  MAarHuT pa3MECTHUThb BHYTPH KaTYIIKH, OCTABJISISI HETIOIBYKHBIM.

3. BBIAICHUTE, KaK U3MEHSICSI MArHUTHBIN MOTOK @, MPOHU3BIBAIOIINI KATYIIKY B KaXJI0M
cinyqae. Caenaiite BbIBOJ O TOM, IIPH KAKOM YCJIOBUH B KaTYIIKE BO3HUKAJI NHIYKIMOHHBIN TOK.

11. A3yuenue nanpasnenus unoyKYUOHHO20 MOKA.

1.0 HanpaBieHUH TOKA B KaTYLIKE MOKHO CyJIUTh 10 TOMY, B KAKYIO CTOPOHY OT HYJIEBOI'O
JIEJIEHHS] OTKJIOHSIETCS CTPEIKa MUJIIIMaMIIEPMETPA.

[IpoBepbTe, 0IMHAKOBBIM JIU OyJET HANpaBiIeHUE HHAYKIIHOHHOTO TOKa, €CIIH:

—  BBOJMUTH B KaTyLIKY U yJAJISATh MATHUT CEBEPHBIM MOJIFOCOM;
—  BBOJUTb MArHUT B KATYIIKY MarHUT CEBEPHBIM IIOJIFOCOM U FOXKHBIM
MIOJIIOCOM.

2.BpIsicHUTE, YTO U3MEHSIOCh B KaXK/10M citydae. Caenaite BbIBOJ O TOM, OT YErO 3aBUCUT
HaIlpaBJIEHUE UHIYKIIMOHHOTO TOKa.

1. U3yuenue senuuunvl UuHOYKUUOHHO20 MOKA.

1 .IIpubnumxaiiTe MarHUT K HEMOABWKHOM KAaTYILIKe MEJIJICHHO U C OOJIBIIIEH CKOPOCTHIO,
oTMeuasi, Ha cKoJbKko feneHuid (N1, N2) OTKIOHSETCs CTpesKa MUJLTHaMIepMeTpa.

2. ITpubnuxaiiTe MarHUT K KaTyIIKe CEBEPHBIM MOIOCOM. OTMEThTE, Ha CKOJIBKO
neneHnit N OTKIIOHSIETCS CTpesKa MUJUIMAMIIEpMETpa.

K ceBepHOMY MOJIOCY AYrOOOpa3HOTO MarHUTa MPUCTaBbTE CEBEPHBI MOTIOC TOJI0COBOTO
MarHuta. BeisicHuTe, Ha CKOJIBKO AefieHuid N2 OTKIOHSIETCS CTpeSiKa MUJLIMaMIlepMeTpa Inpu
MPUOIMKEHUH OTHOBPEMEHHO JIBYX MarHUTOB.

3.BeIsicHUTE, KaK U3MEHSICA MAarHUTHBIN MIOTOK B KaX10M ciydae. Caenaiite BbIBOJ, OT
YEro 3aBUCUT BETMYMHA UHIYKIHOHHOTO TOKA.

Omeembvme na eonpocwi:

1. B karymky U3 MeIHOTO MPOBOJIa CHavYaia ObICTPO, 3aTEM MEIJICHHO BIABUTAalOT MAarHMUT.
OnuHaKOBBIN U SJIEKTPUUYECKUAN 3apsijl IPU ATOM IEPEHOCUTCS Yepe3 CeYeHUE MPOBOJa KaTYILIKH ?
2.BO3HMKHET J1 UHAYKIMOHHBIN TOK B PE€3MHOBOM KOJIbLIE IPU BBEJICHUH B HETO

Maraura’?

JlaGopaTopnasi paGora Ne 5
«Habaroaenue uHTepepeHIuN 1 M (PpaKIuK CBETa»



Lesan padoThl: U3Y4UTH XapaKTEPHbIE 0COOCHHOCTH MHTEP(PEPEHIINU U TUPPAKIIUU CBETA.
OobopynoBanmue:

[TmacTHHBI CTEKISTHHBIE — 2 IIT., JIOCKYTHI KalPOHOBBIE WM OaTHCTOBbIE, 3aCBEYCHHAS
¢doTorIeHKa C TPOPE3bI0, CACTAHHO JIe3BUEM OpUTBBI, TPAMILJIACTUHKA (MM OCKOJIOK
I'PaMIUIACTHHKH), TA3€PHBIA JUCK, IITAHT €HIIUPKYJIb, JIAMIIa C TIPSMON HUTHIO HAKaa, Uria.
Teopernueckasi yactb: MHTEpdhEpeHINsS CBETOBBIX BOJH — CII0KEHUE JIBYX BOJIH, BCIICJICTBHE
KOTOPOTO HAONIOIaeTCsl yCTOWYMBAs BO BPEMEHH KapTHHA YCHIICHUS HITH OCIIa0ICHHS
PE3yIABTUPYIOUINX CBETOBBIX KOJICOAHH B Pa3JIMYHBIX TOYKAX MPOCTpaHcTBa. Pesynprar
uHTepGEPEHINH 3aBUCUT OT YTJla MaJCeHUs Ha IJICHKY, €€ TOJIIMHBI U JUTHHBI BOJHBI. Y CHIICHUE
CBETa MPOU3OMIET B TOM CIIy4ae, €CIIU MPEJIOMIICHHAs OTCTAaHET OT OTPAKEHHOH Ha I[eJI0€ YHCII0
JUTMH BOJIH. ECii BTOpast BOJIHA OTCTAHET OT NEPBOi Ha MOJIOBUHY [UIMHY BOJIHBI HJIM HA HEYETHOE
YHCJIO MOJTYBOJIH, TO IPOU30KIET ocnabnenue ceera. Judpakius — ornbaHue BoJHaMU KpaeB
MPENSATCTBUM.

[TpoBenst oWBIT 10 HAOIOACHUIO HHTEP(HEPEHINH CBETA C TIOMOIIBIO IBYX TUIACTHH MBI 3aMETHIIH,
9TO C U3MEHEHHEM HakuMa M3MEeHseTcs popMa 1 pacIoioskeHre HHTepPepeHIIMOHHBIX MOJI0C. DTO
CBSI3aHO C T€M, YTO MPH W3MEHEHHUH TOJIIUHBI IIJICHKH, MEHIETCS Pa3HOCTh X012 BOJIH.
MaxkcuMyMBl MEHSFOTCSI MUHIMaMu B Hao00poT. [Ipu mpoxoasiem cBeTe KapTHHY
uHTephEpEHINH HAOIIOAATh HENTb3s, TaK KaK JUTsl STOT0 HEOOXO MBI COTIIACOBAHHBIE BOJTHEI C
OJIMHAKOBBIMH JUTMHAMH U TIOCTOSTHHON pa3HOCTHIO (ha3. [lomyunTs MHTEpPEPEHIMOHHYIO KapTHHY
C TIOMONIBIO JIBYX HE3aBHCUMBIX HCTOUHHKOB CBETa HEBO3MOXHO. BrirroueHwme emie otHOH
JIAMITOYKH JIMIIb YBEINIHBAET OCBEIICHHOCTh, HO HE CO3/IaeT YepeIOBaHIE Min U max
OCBEIICHHOCTb.

2. Nudpaxmus [IpumeHss pa3uvHbie METOIBI MBI HAOIIOJATN SIBIICHUE TU(QPAKIIAN CBETA,
M3MEHEeHHE AUPPaKIIMOHHBIX CIIEKTPOB. JlaHHas paboTa SBISETCS SKCIIEPUMEHTAIBHBIM
MOATBEPKICHUEM TeOpHH TUPAKIH CBETA.

Hao6aronenne uarepdepenuun

1. CrexIsHHBIE IJIACTUKY TIIATEIBHO IPOTEPETh, CIOKUTH BMECTE U CKATh MaJbl[aMHU.

2. PaccmarpuBaTh IIaCTHHBI B OTPAXKEHHOM CBETE Ha TeMHOM (hoHe (pacmoaraTe UX HaJo Tak,
YTOOBI HAa IOBEPXHOCTH CTEKJIa HE 00Pa30BHIBATIKCH CIHUILKOM SIPKUE OJUKU OT OKOH WJIH OT OeJIbIX
CTEH).

3. B oTenpHBIX MecTax COMPUKOCHOBEHUS IUIACTUH HAOIIOAATh ApKUE Paly>KHbIE
KOJIbI[e0Opa3Hble WM HEMPABMILHOUN (POPMBI TIOJIOCHI.

4. 3ameTuTh U3MEHEHHUSI (POPMBI M PACTIOIOKEHUS MTOTYYSHHBIX HHTEPPEPEHIIMOHHBIX MTOJIOC €
W3MEHEHHEM HaXXHMa.

5. [lombITaTbest yBUACTH HHTEPPEPEHIIMOHHYIO KAPTUHY B IPOXO/ISIIEM CBETE.

6. Crenatb MBUIBHBIN pacTBOP U MOJIYYUTh MBUIBHYIO TUIEHKY C TTIOMOIIBIO TPOBOJIOYHOM paMKH
WJIH BBIIYTh MBUIbHBIE y3bIpH. HaOmronate unTepdepeHiuro.

Ha6aronenne quppakuuu

1. YcTaHoBUTH M@Ky T'YOKaMU MITAHTEHIUPKYIIS Eeb IUPUHOH 0,5 MM.

2. IIpucTaBuTh 11eNIb BILIOTHYIO K TJ1a3y, PACMOJIOXKUB €€ BEPTUKAIIBHO.

3. CMOTpsI CKBO3b I1I€Th Ha BEPTUKAIBHO PACIIOIOKEHHYIO CBETAUIYIOCS HUTH JaMIIbl, HA0II01aTh
1o 00e CTOPOHBI HUTH PaAyKHbIE TOJOCHI (IU(PAKIIHOHHBIE CTIEKTPHI).

4. Mzmenss mupuny menu ot 0,5 mo 0,8 MM, 3aMEeTUTh, KaKk 3TO U3MEHEHHE BIUSET HA
TU(PaKIIMOHHBIE CIIEKTPHI.

5. HaGmonath quQpakiimOHHbBIE CIEKTPHI B TPOXOAIIEM CBETE € IOMOIIBIO JIOCKYTOB KallpoHa
niu 0aTUCTa, 3aCBEUEHHOM (DOTOIIIEHKH C MPOPE3bIO.

6. [IpoBectu HaOm0IeHNE TUPPAKITMOHHOTO CHEKTpa B OTPAXKEHHOM CBETE € TIOMOIIBIO
I'PaMIUIaCTUHKH WM JIa3epHOTO JMCKA, PACIOI0KUB €€ TOPU30HTAIBHO Ha YPOBHE Ijas3.

7. Habmonath mudpakiinoHHYI0 KapTUHY HAa MAJIOM OTBEPCTHH B HETIPO3PAYHOM JIHCTE,
PacToNI0KEHHBIM HAMTPOTHUB JIAMITBI HITH CBEYH.

8. Habmonath qudpakiinio Ha KOHYMKE UTJIbl, PACIOJI0KEHHOM MEXTy TJ1a30M U CBEUOM.

BoiBoa:
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1. HaCHOPT KOMIIJICKTA KOHTPOJBbHO-0LICHOYHLIX CPEACTB

B pesynbrate ocBoeHuUs yueOHOH auciuminHbl Ou3nka CTyIeHTHI JOIDKHBI 001a1aTh
npenycmorperasiMu @I'OC cnenyronmmy yMEHUSIMU, 3HAHUSIMH, U OOIIUMH KOMIICTEHIIUSIMH:

* INYHOCTHBIE!

— YyBCTBO T'OPJOCTH U YBaKE€HUS K UCTOPUHU U TOCTUKEHUSM OTEUECTBEHHOM (PM3UUYECKOMN HayKH;

(bu3n4ecKy TpaMOTHOE TIOBEJICHNE B TPO(PECCHOHATBHON AESTEILHOCTH U OBITY ITpH 0OpaIieH!H ¢
npubopamMu U yCTPOUCTBAMH;

— TOTOBHOCTB K IIPOJIOJKEHUIO 00pa30BaHMs U TIOBBIIICHHUS KBATU(HUKAIIMHA B M30paHHOM
po(hecCHOHATFHON AATEIIEHOCTH H 0O BEKTHBHOE OCO3HAHUE POJIM (PH3HMUECKIX KOMITIETSHIINN B
3TOM;

— YMEHHE UCIO0JIb30BATh JOCTUKEHHS COBPEMEHHON (U3NUYECKON HayKH U (PU3UIECKUX
TEXHOJIOTUH /7151 IOBBIIIEHNS COOCTBEHHOTO0 UHTEUIEKTYaJIbHOTO Pa3BUTHS B BBIOPAaHHOM
npohecCHOHANTBHOM JIeATETbHOCTH;

— YMEHHE CaMOCTOSTEIbHO 100bIBaTh HOBBIE /7S ce0s (PM3MUECKue 3HaHUS, UCTIOJb3Ysl Ul 3TOTO
JOCTYIIHbIE HICTOYHUKU UHPOPMALUH
* MeTanpeIMeTHbIE:

— HCIIOJI30BAaHKE PA3JINYHBIX BUIOB IO3HABATENLHOM EATEIBHOCTH ISl peIeHUs (PU3MUECKUX
3aJ1a4, MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS JI U3YUYEHUS PA3IMYHBIX CTOPOH
OKpYXKalolel NeMCTBUTEIBLHOCTH;

— HCII0JIb30BaHNE OCHOBHBIX MHTEIJIEKTYaIbHBIX ONEpallyii: TOCTAaHOBKH 3a/1a4H,
(hopMyTUpOBaHUS TUTIOTE3, AaHAJIW3A M CHHTE3a, CpaBHEHUsI, 0000IICHHS, CHCTEMaTH3allNH,
BBISIBJICHUS] IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJIOB JUIS
M3YYEHHUS Pa3INYHbIX CTOPOH (PU3NUECKUX OOBEKTOB, SIBJICHUN U MPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAIKMBATHCS B Mpo(decCuoHanbHOU cdepe;

— YyMEHHE TeHepUPOBATh UJCH U ONIPEACIATh CPEACTBA, HEOOXOAUMBIE ISl UX pealu3aluy;

— YMEHHE UCIO0JIb30BaTh PA3IMYHbIe HCTOYHUKH JJIsl IOJTydeHHs pu3ndeckoil uupopmaiuu,
OIICHUBATh €€ JOCTOBEPHOCTD;

— YMEHHE aHAIU3UPOBATh U NMPEACTABIATh HH(GOPMAIUIO B PA3IMYHBIX BUAAX;

— yMEHHUE MyOIMYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOTO HCCIIEI0BAHUS, BECTU JUCKYCCHUH,
JOCTYITHO ¥ TAPMOHUYHO coueTas coJepxaHue u Gopmbl IpeacTaBiIseMoll UH(opmauy;

* IpeAMeTHbIE:

— c(hopMHPOBAHHOCTH MPEICTABICHUN O POJIU U MecTe GU3UKHU B COBPEMEHHON HAay4yHOI KapTHUHE
MUpa; MOHUMaHue PU3NYECKON CYITHOCTU HabI0JaeMbIX BO BceneHHOH sBiIeHUM, poau QU3UKU B
(dbopMHUpoBaHUH KPYro30pa U GyHKIHOHAIBHON I'PAMOTHOCTH YEJIOBEKA JIJISl PELICHHUS
MPAKTUYECKUX 33/1a4;

— BIIQJICHHE OCHOBOTIONATAOIIMMU (PU3UYECKUMU MMOHATUSAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPUSIMU; YBEPEHHOE UCIIONIb30BaHUE (PU3MUECKO TEPMUHOJIOTUU U CUMBOJIMKHY;

— BIIaJICHHE OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B (DU3HKE:
HaOII0ICHUEM, OMTMCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

— yMeHHUs 00padaTbIBaTh Pe3yIbTaThl U3MEPEHUI, OOHAPYKUBATh 3aBUCUMOCTD MEXKIY
(bu3MYECKUMU BETUYMHAMU, OOBSICHITH MOJIyY€HHBIE Pe3yJbTaThl U JeNIaTh BBIBO/IBI,

— c(OpMHPOBAHHOCTh YMEHMS pelaTh (pU3NUECKHe 3aJauu;

— c(OpMHPOBAHHOCTh YMEHMSI IPUMEHSATH MOJIyYEHHbIE 3HAHUSA 11 00bSICHEHUS YCIOBUN
poTeKaHusl (PU3NYECKUX SIBIICHUH B IpUpo/e, IpodeccuoHanbHOM chepe u A NPUHITHS
MIPAKTUYECKUX PELICHUI B IOBCEJHEBHOM KU3HU;

— c(OpMHPOBAHHOCTh COOCTBEHHOMN MO3ULIMU 110 OTHOIIEHUIO K (pu3ndeckoit uH(opMamu,
MIOJIy4a€MOM U3 pa3HbIX HCTOUYHUKOB
MIPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM
2. Pe3yJbTaThbl 0OCBOCHHMS IHCHUILIHHBI, MOAJIEKALIHME IIPOBEPKe
B pesynbrate arTectanuu no yueOHOH IUCIUILIMHE OCYLIECTBISETCS KOMIUIEKCHAs POBEPKa
CIIEAYIOIINX YMEHUN U 3HAHUH, a TaKKe JUHAMUKA (OPMHUPOBAHUS OOIINX KOMIIETEHIIUH.



dopmoii aTTecTauy Mo YUeOHOU TUCIHIUINHE SBISeTCs Tu(depeHIPOBaHHBIN 3a4eT.
3. OneHka ocBOeHUs] YMeHMI U 3HAHUI y4eOHO#l JTMCIUIIJIMHBI.

[IpenmeToM OLEHKH CTy:KaT yMEHHs U 3HaHus, npeaycmorpennsie @I'OC no auctuminnnae $husnka,
HarpaBJeHHbIC Ha popMUpOBaHHE OOIIMX U MTPO(PECCHOHATBHBIX KOMITETSHIIUH.

Paznen (Tema)
y4eOHoi
JUCHUNINHBI

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH
CTYA€HTOB

®opMBbI 1 METObI
KOHTPOJIS

Ne 1 «BBenenue»

*YMEeHHUS IOCTAHOBKHU 1IEJICH ACATECIIbHOCTH,
TUTAHUPOBATHh COOCTBCHHYIO JICATEIHLHOCTD IS
JIOCTYKECHHS TTOCTABIICHHBIX IIEIICH,
TIPEABUICHUS BOBMOXKHBIX PE3YJIBTATOB 3TUX
JENCTBHM, OPraHU3al[uy CAMOKOHTPOJIS U
OIIEHKH TOJTYYCHHBIX PE3YJITATOB.

*Pa3BUTH CLIOCOOHOCTH SICHO M TOYHO H3JIaraTh
CBOU MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY
3peHHsl, BOCIIPUHUMATH M aHAJTM3UPOBATH
MHEHHS COOECETHUKOB, ITPU3HABAs IIPABO
JIPYroro 4eloBeKa Ha HHOE€ MHEHHE.
[TpousBouTh M3MepeHH GU3MUESCKUX BEJIMUNH U
OLIEHUBATH IPAHMIIBI TOTPENTHOCTEN H3MEPEHUM.
*[IpencTaBiasiTh rpaHUIIbI MOTPEUTHOCTEN
W3MEPEHUH TIPH MOCTPOCHUH TPAPUKOB.
*BrICKa3bIBATh TUIIOTE3EI I OOBICHEHUS
HaOJIFOMAaeMBIX SBJICHUH.

*[IpemiaraTe MOJCIIH SIBJICHHI.

*YKka3pIBaTh TPAHUIIBI TPUMEHUMOCTH
(hM3UYECKUX 3aKOHOB.

*M3maratb OCHOBHBIE ITOJIOKEHUSI COBPEMEHHOM
Hay4HOUH KapTHHBI MUpA.

*[IpuBOIUTH IPUMEPHI BIUSHUS OTKPHITHI B
(bM3uKe Ha MPOrpecc B TEXHUKE U TEXHOJIOTHUH
MIPOU3BOJCTBA.

*Hcnonp3oBath IHTEpHET 1S MOUCKA
nHpopMaIuu.

Tect: «OcHOBHBIE
ONpEeaeNIeHUs U
MOHSTHS B PU3UKEN

Neo 2 «MexaHukay»

*[IpencraBisaTh MEXaHUYECKOE JIBUIKEHUE Teja
YpaBHEHUSMHU 3aBUCUMOCTH KOOPAMHAT U
IPOEKIUH CKOPOCTU OT BPEMEHH.

* [IpeacTaBiaTh MEXaHHUECKOE JBIKEHHUE TeJla
rpaduKamMy 3aBUCUMOCTH KOOPJIMHAT U
IIPOEKIIMN CKOPOCTH OT BPEMEHHU.

* OnpenensaTb KOOPAUHATHI, IPOWICHHBIN MYTh,
CKOPOCTb M YCKOpPEHHE Tella 1o rpadukam
3aBUCUMOCTH KOOPAMHAT U MPOEKIUN CKOPOCTU
oT BpeMeHH. OnpenensaTh KOOPAUHATHI,
MIPOWEHHBIN IIyTh, CKOPOCTb U YCKOPEHHE TEJa
10 YpaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT U
MIPOEKINI CKOPOCTU OT BPEMEHH.

* IIpoBOUTH CPaBHUTENIbHBINA aHATIN3
PaBHOMEPHOTO ¥ paBHOIIEPEMEHHOTO

KP Nel «OcHOBEI
KHHEMATHKHY,;

KP Ne 2 «OcHOBEI
JUHAMHUKNY;

KP Ne 3 «3akoHBI
COXpaHEHUs B
MCXaHUKEY;

KP Ne 4
«MexaHuueckue
KOJIeOaHHS,

JIP Ne 1 «CpaBHeHue
paboThI CHITBI C
U3MCHCHUEM
KHUHETUYECKOM
SHEPTUU TEJaY;




JIBVKCHHH.

*VYKa3aTh UCIOJIb30BaHNE TIOCTYATEIBHOTO U
BpAIATEIbHOTO JIBMKEHUM B TEXHUKE.

*[IproOperaTh ONBIT pabOTHI B TPYIIIIE C
BBIIIOJTHEHUEM Pa3IMUHbIX COLIUAIbHBIX POJIEH.
*Pa3paboTaTh BO3MOKHYIO CUCTEMY JEHCTBUIN U
KOHCTPYKIUIO JJIs1 KCIIEPUMEHTAILHOTO
OTpE/ENICHUs] KHHEMAaTUYECKUX BEIHYNH.

* [IpeactaBiaTh HHPOPMALIMIO O BUAAX

JBUKEHUS B BUJI€ TaOJIHUIIBL.

* IlpuMeHSTh 3aKOH COXpPaHEHMs] MMIIyJbca s
BBIUMCIICHUSI HW3MEHEHUM CKOpPOCTEM Tell IpU HUX
B3aUMOJICHCTBUSAX.

* 3mepsaTh paboTy CUJI U U3SMEHEHHE

KUHETHUYECKOW PHEPrUU TENa.

* BpruucasaTh paboTy CUII U U3MEHEHHE
KUHETHUYECKOW PHEPrUU TENa.

* BbIuuCasATh MOTEHIIMAIBHYIO SHEPTHIO TET B
IPaBUTALIMOHHOM TIOJIE.

* Onpenensars NOTEHIHUAIbHYIO SHEPTHIO YIIPYTO
ne(OpMUPOBAHHOTO TeJla M0 U3BECTHOM

nedopmaruu 1 )KECTKOCTH Tea.

* [IpuMEeHATh 3aKOH COXPaHEHUSI MEXaHU4YECKON
SHEPIruU MPU pacy€Tax pe3yibTaTOB B3AMMOACHCTBHI
TEJ TPABUTALIMOHHBIMA CHJIAMH U CJIAMHU YIPYTOCTH.
[IpumeHATHh 3aKOH COXpAaHEHUSI MEXaHUYECKOU
SHEPIruU MpHU pacye€Tax pe3yJbTaTOB B3aUMOICUCTBUI
TEJI TPABUTALIMOHHBIMU CHJIAMH U CMJIAMHU YIPYTOCTH.
* Vka3plBaTb TpaHUIBl NPUMEHUMOCTH 3aKOHOB
MEXaHUKH.

* Vkazarh yueOHble AWCUUIUIMHBI, NPU H3Yy4EHUU
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

* HccnenoBaTh 3aBUCUMOCTD I1€PHOJA

K0JIEOaHNI MaTeMaTUYECKOr0 MasiTHUKA OT €ro
JUIMHBI, MAcChl U aMILIMTY bl KOJEOaHUH.

* HccnenoBaTh 3aBUCUMOCTB I1€PHOJA

K0JIeOaHUH rpy3a Ha MPY)KHUHE OT €ro Macchl U
XKECTKOCTH IIPYKUHBI. BBIUNCIATS IEpro

KOJIeOaHUI MaTeMaTHYECKOro MasiTHUKA IO
U3BECTHOMY 3HAYECHMIO €T0 JJIMHBI.

Bbruucnare nepuoa kojebaHuil rpy3a Ha IpYyXUHE 110
M3BECTHBIM 3HAUYEHHUSAM €r0 MacChl U )KECTKOCTH
IPYKUHBI.

* BpipaOoTaTh HABBIKM BOCIPUHUMATb,
aHaJM3UPOBaTh, epepadaThIBaTh U

HpeabABIATh UH(OPMAIIUIO B COOTBETCTBUU C
IIOCTABJIEHHBIMHU 3aJja4aMHU.

* IIpuBOINTH IPUMEPHI aBTOKOJIEOATEIBHBIX
ME€XaHHUYeCKux cucreM. IIpoBoauts

KJ1accu(UKAIUIO KOJIEOaHUH.

W3mepATh 1UIMHY 3ByKOBOM BOJIHBI 110

pe3yabTataM HaOI0IeHUH HHTephepeHINH

JIP Ne2 «U3yuenue
3aBUCHMOCTH I1EpHOJIa
KoJIeOaHU HUTSHOTO
(MM IPY’KUHHOTO)
MasiTHUKA

OT JUTUHBI HUTHU (WITH
MaccChl Tpy3a);




3BYKOBBIX BOJIH.
* HabmogaTh 1 OOBSICHSITD SIBIICHUS

uHTepPepeHITNN U TUPPAKITTN MEXaHUISCKUX

BOJIH.

[IpencraBnsaTe 007acTH MPUMEHEHHS YIbTpPa3ByKa U
MEPCIICKTUBBl €T0 UCIOJB30BAaHUS B  PA3THMYHBIX
00JacTsIX HAyKW, TEXHUKH, MCTUITUHE.

* M3narathb CyTh 9KOJIOTMYECKUX MPOOIeM,
CBSI3aHHBIX C BO3JICHICTBHEM 3BYKOBBIX BOJIH Ha
OpraHu3M YeJI0BEKa.

Ne 3 «MonexkynspHas
¢uzuka.
TepmoanHaMuka»

* BBITOTHATH SKCIIEPUMEHTHI, CITy>Kallre
000CHOBAHUIO MOJIEKYIISIPHO-KHHETHYECKON
teopuu (MKT)

* Perathb 3a/1a4M ¢ IPUMEHEHUEM OCHOBHOTO
ypaBHEHUST MOJICKYJISAPHO-KUHETHUYECKOM
TEOPUH T'a30B.

* Onpenenars napamMeTpsl BelecTBa B
raz000pa3HOM COCTOSTHUM Ha OCHOBAHUH
yYpaBHEHUS COCTOSIHUS UEATBHOTO ras3a.

* Onpenenars napamMeTpsl BelecTBa B
ra3000pa3HOM COCTOSTHUH U, TIPOUCXOISAIINE
nporiecchl 1o rpadukam 3aBucumocts p(T),
V(T), p(V).

* MccnenoBaTh SKCIIEPUMEHTAIBHO 3aBUCUMOCTHU
p(T), V(T), p(V)). Ilpeacrasnsats rpaduxamu
M30XOPHBIN, U300apHBINA U U30TEPMUICCKUI
MIPOLIECCHI.

* BbIUUCIATH CPEHIOI0 KUHETUYECKYIO SHEPTHUIO
TEIUIOBOTO JIBH>KEHHUS MOJIEKYII IO U3BECTHOU
TEeMIepaType BEIIecTBa.

* BpICKa3bIBaTh TUIIOTE3bI I 0ObACHEHUS
HaAOII0JaeMbIX SIBJICHHIA.

* YKa3aTh rpaHUIbl IPUMEHUMOCTH MOJIENIN
«AaeaNbHbIN ra3» u 3akonoB MKT.
N3mepsaTs KOMWMYECTBO TEIUIOTHI B Mpolieccax
TEIUIONepe1auH;

*PaccuMThIBaTh KOJIMYECTBO TEIUIOTHI,
HEOOXO0IMMOM I OCYILIECTBICHUS 33JaHHOTO
mpoliecca ¢ Terionepenaveii. PaccunteiBath
U3MEHEHUs BHYTPEHHEH dHepruu Tel, paboTy u
NepeIaHHOE KOJMYECTBO TEIUIOTHI €
MCII0JIb30BAaHUEM IIEPBOTO 3aKOHA
TEPMOAMHAMUKH.

*PaccunThIBaTh paboOTy, COBEPIIEHHYIO Ta30M IO
rpa¢uxy 3asucumoctu p (V).

*BpraucnsaTh paboTy raza, COBEpUIEHHYIO TTPH
W3MEHEHUU COCTOSIHUS IO 3aMKHYTOMY LIMKITY.

* Beruncnsats KI1J] npu coBepiiennu razom
paboTHI B poLIECCax U3MEHEHUS COCTOSHUSI 110
3aMKHYTOMY ITUKITY. OOBSICHATH NPUHITUIIHI

KP Ne 5
«MonexyisipHast
¢uzuka.
TepMoauHamMuka




JIEMCTBUA TEIUIOBBIX MalKH. [Toka3ate posb

(U3MKU B CO3/ITAaHUH U COBEPUICHCTBOBAHUU

TETUIOBBIX JIBUTATEIICH;

*W3naraTh CyTh SKOJOTHYECKUX MPOOIIEM,
00yCIOBIEHHBIX paOOTON TETIJIOBBIX

JIBUTATEINICH U MPeUIaraTh MyTH UX PELICHHUS.
*VKa3aTh rpaHUIbl IPUMEHIMOCTH 3aKOHOB
TEPMOIUHAMHKH.

*YMeTh BECTH JHAJIOT, BEICIYIIMBATh MHEHHE
OTIIIOHEHTA, y4aCTBOBAThH B TUCKYCCHH,

OTKPBITO BBIPAXKaTh U OTCTauBATh CBOIO TOUKY
3peHusl.

*Vkazarp yueOHbIE JUCIMIUINHBL, IPU U3YYE€HUN
KOTOPBIX UCHOJB3YIOT YueOHbIN MaTepras «OCHOBBI
TEPMOUHAMHKI.

*M3MepATh BIaKHOCTb BO3/1yXa.

*PaccUUTHIBATh KOJMYECTBO TETUIOTHI,

HE0OX0IMMOM [Tl OCYIIIECTBIIEHHUS MTpoLiecca
repexo/ia BeUlecTBa U3 OJJHOTO arperaTHOro
COCTOSIHUS B IPYTOE€.

*WccnenoBaTh SKCIEPUMEHTATIHLHO TETIIIOBBIC
cBO¥icTBa BemecTBa. [IpuBOANTH IPHIMEPHI
KaIlTWJUISIPHBIX SIBJICHUH B OBITY, IPUPOJIE, TEXHUKE.
*HMccnenoBaTh MEXaHMYECKHE CBOMCTBA TBEPJIBIX TEIL.
[IpumensaTs Qusnueckue TMOHATUS W 3aKOHBI B
ydqeOHOM MaTtepuaie npodeccuoHaIbLHOTO XapaKkTepa.
*Ucnons3oBath MHTEpHET 1 monicka WH(OpMaIuu

0 pa3paboTkax W TPUMEHEHUSX COBPEMEHHBIX

TBEPJBIX U aMOP(HBIX MaTEepHaIax.
Ne 4 *Berunciate  cwibl  B3auMmoaercTBus  ToudedyHbIX | KP Ne 6
«DNEKTPOIMHAMHKAY | ICKTPUUYECCKUX 3apsI0B. «INEKTPOCTATHKAY,

*BbIYMCHATh HAMPSHKEHHOCTDh AJIEKTPUYECKOrO TOJIS
OJIHOTO ¥ HECKOJIbKMX TOYEYHBIX DJICKTPHUUECKUX
3aps0B. N3mepsthb 21C u BHYTPEHHE
COMPOTHBIIEHUE HCTOYHUKA TOKa, CHIYy TOKa U
HaNpsDKEHUE B IETsIX TOCTOSHHOTO TOKA.

*BbIYMCIATH TOTEHIIUAN IEKTPUYECKOTO MO
OJIHOTO M HECKOJIbKUX TOYEUHBIX

ANEKTPUYECKHUX 3apsaaoB. 3mMepsaTs pa3HOCTh
MOTEHIIUAJIOB.

*3MepsATh PHEPTHIO STEKTPUUECKOTO MO
3apsUKEHHOTO  KOHJIEHCATOpa. BBIYUCIATH SHEpruro
AIEKTPUUECKOTO MOJIS

3apsKEHHOTO KOHJIEHCATopa.

*Pa3paboTaTh IMJIaH U BO3MOXKHYIO CXEMY

JENUCTBUM SKCIEPUMEHTAIBHOTO OMPEACIICHUS
3IEKTPOEMKOCTH KOHAEHCaTopa 1

JTURIIEKTPUUECKON MPOHUIIAEMOCTH BEUIECTBA.
*[IpoBOIUTH CPAaBHUTENBHBIN aHATN3
TPaBUTALUOHHOTO U 3JIEKTPOCTATUYECKOTO

TIOJICH.

KP Ne 7 «3akoHbl
ITOCTOSTHHOTO TOKa»;
KP Ne8
«INeKTpOMarHuTHas
UHIYKLNSD;

KP Ne
9«2neKTpOMarHuTHbI
e KoJIeOaHus»;

KPNelO«3nexrpomar
HHUTHBIC BOJIHBI;
«Onruka. CBeTOBEIE
BOJIHBI»;

JIP Ne 3 «M3yuenune
3akoHa Oma s
y4acTKa LEenn»;

JIP Ne 4: «M3yuenne




*N3MepaTh MOLUTHOCTH IEKTPHUECKOTO TOKA.
N3mepsate O/1C 1 BHyTpeHHEE CONIPOTUBIIEHUE
HCTOYHHUKA TOKA.

*BBIMONMHATH PacUEThI CHIIBI TOKA U HANIPSDKEHUH
Ha y4acTKaX MEKTpUUECKuX 1emneit. OObsICHATh
Ha MPUMEpE IEKTPUUYECKON LIETIN C ABYMS
ucrounnkamu toka (3/1C), B kakom cirydae
UCTOYHUK AJIEKTPUYECKON SHEPIHH pabOTaeT B
peXHMe reHepaTopa, a B KaKOM B pexUMe
noTpeOuTeNs.

*Onpenenstb TeMIIEpaTypy HUTH HaKaJIUBaHUS.
*N3MepATh JIEKTPUUECKUM 3aps]l 2IeKTPOHA.
*CHHUMATh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY
MOJ1a.

*[IpoBOIUTH CPaBHUTENBHBIN aHATN3
MOJTYTTPOBOTHUKOBBIX JHOJIOB U TPHOJIOB.

* Mcnonp30BaTh UHTEPHET /711 IOUCKA
“H(pOpPMAIIUN O TIEPCTICKTUBAX PA3BUTHUS
MOJIYIPOBOAHUKOBOUM TEXHHUKH.
*¥YcranaBnuBaTh TPUUUHHO-CIICICTBEHHBIC
CBSI3H.

*N3mMepsaTh MHAYKIIMIO MAarHUTHOTO TTOJISL.
*BIUUCHATH CHIIBI, IEHCTBYIOIINE HA
MIPOBOJIHMK C TOKOM B MarHUTHOM IIOJIE.
*BIUUCHATH CHIIBI, ICHCTBYIOIINE HA
AJIEKTPUYECKUN 3apsl, IBUKYIIUNCS B
MAarHUTHOM TIOJIE.

*HUccnenoBaTh sSBICHUS YJIEKTPOMArHUTHOM
WHIYKIUW, CAMOMHIYKIUH.

*BbIYMCISATH JHEPTHI0 MATHUTHOTO TMOJIAL.
*N3MepsATh HHAYKIUIO MAarHUTHOTO TOJIS.
*BIUUCHATH CHIIBI, ICHCTBYIOIINE Ha
IIPOBOJIHUK C TOKOM B MarHUTHOM IIOJIE.
*BBIUKCIATH CUJIBI, IEHCTBYIOIINE HA
AJIEKTPUYUECKUI 3apsiJl, ABUKYIIUNCS B
MarHUTHOM TOJIE.

*HccnenoBaTh SIBJICHUS SIEKTPOMArHUTHOM
WHIYKIUU, CAMOUHIYKIIMH.

*BBIYUCISATH JHEPTHIO0 MATHUTHOTO TOJIAL.

* HabmogaTh oCHMIIOrpaMMbl TAPMOHHYECKUX
KOJIe0aHUI CHUIIBI TOKA B IICTIH.

* 3MepsTh 2IMEKTPOEMKOCTh KOHACHCATOPA.
N3mMepsaTh MHAYKTUBHOCTD KAaTYIIIKH.
*HccnenoBaTh sIBJICHUE DIIEKTPUIECKOTO
pE30HaHCa B MOCJEI0BATENILHOM LS H.
*[IpoBOIUTH aHATIOTHIO MEXAY (PU3NUECKUMHU
BEJIMYMHAMU, XapaAKTEPU3YIOINUMHU
MEXaHUYECKYIO U AJEKTPOMArHUTHYIO
KoJiebaTeTbHbIE CUCTEMBI.

* PaccunThIBaTh 3HAUEHUSI CUJIbI TOKA U
HaIpsDKEHUS HA AJIEMEHTaX LIeNH EPEMEHHOT0
TOKA.

SABJICHUS
AIEKTPOMArHUTHOM
UHAYKLIUNY;

JIP Ne 5:
«Habmonenue
UHTEp(EPEHIINH U
JUQPAKIIY CBETa»




* WccenoBaTh MPUHITAI JCHCTBUS
tparchopmatopa. MccnenoBaTs mpuHIUT
JeWCTBUS TeHEepaTopa MepeMeHHOT0 TOKa.

* Micnonmp30BaTh MHTEPHET JIJIS IOMCKA
UH(POPMALIUU O COBPEMEHHBIX criocobax
nepeayn AEKTPOIHEPT HH.

* OCylIecTBISTh paionepeiady U paauonprueM.
HccenenoBaTth CBOMCTBA 3IIEKTPOMATHUTHBIX
BOJIH C IIOMOII[bI0 MOOMJIBHOTO TenedoHa.

* Pa3BUBaTh [ICHHOCTHOE OTHOIIICHUE K
M3y4aeMbIM Ha ypokax (pu3uku oObeKTam 1
OCBaMBaeMbIM BUJIAM JICATEITHBHOCTH.

OOBACHATH NPUHIMIHAIBHOE pa3inyune
MIPUPOJIBI YIPYTHX U DJICKTPOMATHUTHBIX BOJIH.
WznaraTh CyTh 9KOJIOTHYECKUX MTPOOIIEM,
CBSI3aHHBIX C JIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMHU U BOJTHAMU.

* OOBACHATDH POJIb JEKTPOMArHUTHBIX BOJIH B
COBPEMEHHBIX UCCIICJIOBAHUSIX.

* [IpuMeHSITh Ha TIPAKTHKE 3aKOHBI OTPAXKCHUS H
MIPETIOMJICHHUS CBETA MIPH PEIICHNH 3a/1a4.

* OnpeneNaTh ClIeKTPaIbHBIC TPAHHIIBI
qYBCTBUTEIHHOCTH YEJIOBEUECKOTO TIIa3a.

* CTpouTh N300pKEHHS MPEIMETOB, JaBAEMbIE
JUH3aMU.

*PaccuMThIBaTh PACCTOSTHUE OT JIMH3BI JI0
H300pakKeHUS TIPeIMETA.

* PaccuuThIBAaTh ONTUYECKYIO CUTY JTHH3BI.

* N3mepsaTh (OKYCHOE pacCTOSIHUE JTMH3BI.

* MicnpIThIBaTh MOJIENIA MUKPOCKOTIA U
TEJIECKOTIa.

*HaGmronaTh siBlIeHHe HHTEPhEpEHITUN
3JIEKTPOMArHUTHBIX BOJIH.

* HaGnromath siBnieHue qudpakinm
3JIEKTPOMArHUTHBIX BOJIH.

* MI3MepsTh ATMHY CBETOBOM BOJIHBI IO PE3y/IbTaTaM
HaOroIeHNS sBNIeHus nHTepdepenuu. Habmonath
sBiieHue audpakuuu cBera. Habnronarte siBneHue
MOJIAPU3alUU U qucrepcuu cBeta. HaxoauTs
pa3Inuus U CXOACTBA MEXAY TUMPAKIIMOHHBIM U
JMCTIEPCUOHHBIM CIIEKTPaMHU.

* [IpuBOIUTH MPUMEPHI TIOSBIICHUS B IPUPOJIE U
UCTIOJIb30BaHUS B TEXHUKE SIBJICHUN UHTEp(DEPEHIINH,
TUPaKIK, TOJNSPU3ALNN U IUCTIEPCUH CBETA.
[lepeuncnsTh METOABI IO3HAHUS, KOTOPBIE
MCTIOJIb30BaHBI NPH M3YYCHUH YKA3aHHBIX SBICHUM.

Ne 5 « Ctpoenue
aTOMa M KBaHTOBAas
buzuka»

* HaOmonath poToanekrpuueckuii 3¢ pexr.
OOmbscHATH 3ak0HBI CTOJIETOBA HA OCHOBE
KBAHTOBBIX MTPECTABICHUN

* PaccuMThIBaTh MAaKCUMAIIbHYIO KHHETHUYECKYIO
SHEPTHUIO AIEKTPOHOB MPH (POTOIIEKTPUIECKOM

KP Ne 11 «CBeToBBIE
KBaHTEI»;

KP Ne 12 «Dusuka
ATOMHOTO SIAPa»




addexre.

* Onpenensate paboTy BBIXOa JICKTPOHA 110
rpaduKy 3aBHCUMOCTH MaKCUMAaJIbHO
KHHETUYECKOU SHEPTUU (POTOAIEKTPOHOB OT
4acTOTHI CBETA.

* Tlepeuncrars TpuOOPHI YCTAHOBKH, B KOTOPBIX
MPUMEHSIETCS Oe3NHEPIIMOHHOCTh (OTOAPEKTA.
OOBACHATH KOPITYCKYJIIPHO-BOJTHOBOM Jyalu3M
CBOMCTB ()OTOHOB.

* OOBACHATH POJIb KBAHTOBOW ONTHUKH B Pa3BUTUU
COBpEMEHHOU (pu3nku

* HabmoaTh TMHENYaThIe CIIEKTPHI.

* PacCUMTHIBATh YaCTOTY W JUTHHY BOJTHBI
HCITyCKaeMOT0 CBETa IIPH MEPEX0Jie aTOMa
BOJIOPO/Ia U3 OJJTHOTO CTAI[HOHAPHOTO

COCTOSIHUS B JIPYTOE€.

*OOBSCHATD MPOUCXOKJICHUE JINHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa ¥ PA3ITAIHS
JMHEHYATBIX CIIEKTPOB PA3JIMYHBIX Ta30B.
*UccnenoBaTh TMHEHYATHINA CIIEKTP.
*UccnenoBaTh TPUHITUT paOOTHI
JIIOMUHECIIEHTHOM JIaMIIEL.

* HaGnrogath M OOBACHSITh MPUHIIMIT IEHCTBHS
nazepa.

* [IpuBOIUTH MPUMEPHI UCTIOIH30BAHMUS JIa3epa B
COBPEMEHHOM HAayKe W TEXHUKE.

* Ucnonws3oBath IHTEpHET /U1 MOUCKa
nH(pOpPMAaLIUY O TIEPCIEKTUBAX MPUMEHEHHUS
nazepa.

*HaGmrogaTh Tpeku anb(ha-gacTHI] B KaMepe
Buiibcona.

* PeructpupoBaTh sSA€pHbIC U3ITYYCHHUS C
IIOMOILIBIO cYeTurKa ['enrepa.

* PaccunMThIBAaTh SHEPTUIO CBSI3U ATOMHBIX sIZIEP.
* Onpenenarsd 3aps 1 MacCOBOE YUCIIO
aTOMHOTO 5Jpa, BO3HUKAIOIIETO B PE3yJIbTaTe
pPaZMOaKTUBHOTO pacmaja.

*BbIYUCISATH YHEPTHIO, 0CBOO0KIAIOTYIOCS MTPU
paZinOaKTUBHOM pacmaje.

* Onpenensarb NPoIyKThI SACPHOM peakiuu.
Boruncnsate sHEpruo, 0CBoO0XKAAIOUTYIOCS TPU
SIIEPHBIX peakiusax. [loHuMaTh mpeuMyIecTsa
Y HEIOCTATKH MCIIOIh30BaHMS aTOMHON
SHEPTUU ¥ MOHU3UPYIOIINX U3TyUYeHUN B
POMBIIIIICHHOCTH, METUIIHE.

* M3narathb CyTh 9KOJIOTHYECKUX MPoOIeMm,
CBSI3aHHBIX C OMOJIOTHYECKUM JICHCTBUEM
PaIMOaKTUBHBIX U3TydEHUH.

*[IpoBoaUTH KJIaCCU(DUKALIUIO SJIEMEHTAPHBIX
YaCTHUII 10 UX PUINYECKUM XapPaKTEPUCTUKAM
(Mmacce, 3apsiay, Bp€MEHHU KHU3HU, CIIMHY U T.J.)
* TloHMMATh 1EHHOCTH HAYYHOTO MO3HAHUS MHpa HE




BOOOIIIE /IJIs1 YEIIOBEYECTBA B LIEJIOM, & JIJIsI K&KI0TO
o0yyJaromerocs JIN4YHO, IEHHOCTh OBJIAJICHUS
METOJIOM HAYYHOTO TIO3HAHUS JIJIsl TOCTHKEHUS
ycrexa B JIF000M BUE MPAKTUIECKOU ACSITETLHOCTH.

3. OueHka ocBOeHHS Yy4eOHOM JUCHUNIMHBI:
3.1. ®opMbI M METObI OLIEHMBAHUS

OCHOBHOI IIENTBIO0 TEOPETUIECKOTO Kypca y4eOHOM aucuuIuinHbl Ou3nKa sSBIISETCS OICHKA
YMEHUU U 3HaAHUM.

[IpenmeTom OIEHKH CITy’KaT YMEHHS U 3HaHuA, ipeaycMoTpenHsie ®I'OC no nuciumimae
®dwusnka, HanpaBJIeHHBIC HA (POPMUPOBAHHE TPEAMETHBIX KOMIIETCHITUH.

Or11eHKa TEOPETUYECKOTO Kypca Y4eOHOU TUCITUTIINHBI DU3UKa OCYIIECTBISETCS C
WCTIOJIb30BAHMEM CIIEAYIONTUX (POPM M METOJIOB KOHTPOJIS: YCTHBIH OTPOC, TECTUPOBAHHE,
naboparopHas paboTa, KOHTpOJbHas paboTa, 3a4eT.

3.2. MarepuaJbl JJIs1 TeKyLIeil NPOBEPKH U OLCHKH 3HAHMI M YMEHHI:

KounTtpoJbHbie padoTbI:

Konrtpoubnas padora Ne 1
1o TeMme «OCHOBbI KHHEMATHKH))
Iesb: OLICHUTH YPOBEHb 3HAHUI yJalIMXCSl B YCBOEHUH MaTepuaina o teme "OCHOBBI
KUHEMATUKH"
I BapuanT:
1. 3anucarb ONpeiesiCHUE MmepeMeneHmsl.
Ilepemewenue — sexmop, nposedenHbvlll U3 HA4aIbHO20 NOLONCEHUS MAMEPUATIbHOU MOYKU 8
KOHeyHoe.
2. 3anucaTh onpeeneHue U GopMyny myTH.
Ilymb — 5mo onuna yuacmka mpaexmopuu, npotuoeHH020 MAmepuaIibHOU Mo4KoU, 3a OAHHbILL
NPOMEIHCYMOK 8DEMEHMU.
3. 3anucarb onpeiesicHHe PABHOMEPHOI0 NMPSIMOJIUHEHHOT 0 JIBHKEHUSI.
Pasnomepnoe npamonuneiinoe osuxcenue — 0gudicerue, npu KOmopom meio 3a 1odvle pagHvle
NPOMENCYMKU 8peMeHU NPOXOOUM 0OUHAKOBbLE NYMIUL.
4. 3aoaua: Haiimu mooynv u HanpasieHue cKOpocmu mouku, eciu npu paeHOMEPHOM OBUINICEHUU NO
ocu OX eé koopounamul 3a 8pems t = 4c¢ uzmeruaucy om X1 = 5SM 10 X2 = -3m
5. 3aoaua: Touka osudicemcsi pagHOMEPHO U NPAMOTUHEUHO 8 NOJONCUMENbHOM HANPABGIEHUU OCU
OX. B HauanvHblil MOMEHM 8peMeHU MOoYKa umeem Koopounamy Xg = -10m. Hatimu koopounamy
MmouKu X uepes t = 5c om Hauana omuema, eciu Mooyl cKopocmu pagern v = 2m/c. Yemy pasen
nymo S, NPOUOEHHbLU MOUKOU 3d DO 8pems?
II Bapuamnr:
1. 3amucath onpeaeneHue u GopMyny CKOPOCTH PABHOMEPHOI0 MPSIMOJIMHEIHHOT 0
ABHKEHMS.

Ckopocmb pagHoOMepHO20 NPAMOJUHENHO20 OBUNCCHUSA — GEIUYUHA, PABHAS OMHOUEHUIO

nepemewjenusi MmoyKy K NpOMeNCYmKy 8peMeHU, 8 meyeHue KOmopo2o 5mo nepemeujeHue

NPOUZOULTIO.

2. 3amnucaTh ONpENEICHUE PpaguycCc-BeKTOpa.

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

MOUKY.

3. 3anucaTh ONpeeicHNE PABHOYCKOPEHHOI0 ABHKEHHS.
4. Touka IBUKETCS PAaBHOMEPHO U MPSMOJIMHENHO MPOTUBOIOJIOKHO MOJIOKUTEIBHOMY
HanpasyieHHt0 ocu OX. B HayanbHbII MOMEHT BpEMEHH TOYKA UMeEJa KOOpAUHATY Xo =12M. Halitu
KOOpPJIMHATY TOUKHU CIycTs t = 6¢ OT Havasia OTUETa BPEMEHH, €CIIM MOIYJb €€ CKOPOCTH PaBeH Vo =
3m/c. Uemy paBeH IyTh S, IPOIIEHHBIN TOUKOH 3a 3TO BpeMs?
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5. Ilpu paBHOMEPHOM JIBUKEHHU TOYKH MO MPAMOM, coBnagaromieii ¢ ocbto OX, KoopuHaTa TOUKH
M3MEHMJIACh OT X1 = -8M 710 X2= 8M. Haiinute Bpems t, B TeueHUE KOTOPOTrO MPOU30IILIO U3MEHEHNE
KOOPAMHATHI, €CITH MOJIyJIb CKOPOCTH TOUYKHM paBeH vV = 4 m/c. Kako# myTh S IpoNeH TOYKOM 3a 3TO
Bpems?
KonTtpoabHas padora Ne 2
o Teme ""OCHOBBI IMHAMUKHU"'
Heab: oneHUTHh YpOBEHb 3HAHUH yJalllUXCsl B YCBOGHUU MaTepuana 1o teme "OCHOBBI IUHAMUKH'".
I Bapuanr
1. UnepuuansHas cucreMa oTc4ETa (OmpeiesicHue).
2. Bropoii 3akon HetoroHa (onpenenenue, popmyna).
Bmopoii 3axon Holomona: npoussedenue maccvl mena Ha e20 yCKOpenue pasHo cymme
0eticmeyiowux Ha meio Cui:
3. Cuna tpeHus (onpeaeseHue)
4. 3a0aua: Konscka Maccoil m = 10Kr JBUKETCS Ha IOT ¢ yckopeHueM a = 0,5M/c? o1 aelicTBueM
IBYX cul, ogHa U3 kotopeix F1 = 25H Hanpasnena Ha tor. Kyna HanpaBieHa 1 4emy paBHa cuiia
F2, neiictByromast Ha KOJIACKY?
5. 3aoaua: Onpenenuth yckopeHue (a) msiua maccoit m = (,5kr, korja Ha Hero jercTByeT cuia F
= 50H.
6. 3adaua: Kaxyro maccy (m) umeeT Jioaka, eciu noj aeicteuem cuibl F = 100H, ona nmxkercs ¢
yckoperueM a = 0,5m/c?
II Bapuanr
[TepBrrit 3akoH HeroToHa (omipeaenenue)
Tpertwnii 3akon HeroToHa (ompenenenue, Gopmyna)

3. Cuna TspxecTu (Ompe/IeieHue)

4. 3aoaua: Cuna F1= 60H coobmuiaer Teny yckopenne a1=0,8m/c>. Kakas cuna coobmiaer
3TOMY TeNly YCKOpeHHe az= 2M/c2?

5. 3aodaua: Teno maccoit mi=4xr noj AeicTBUEeM HeKoTopou cuiibl F mproOpeno yckopeHue

a1 =2m/c? . Kakoe yckopeHue mpuoOpeTaeT Teno Maccoif me =10Kr Mo IeficTBUEM TaKoif ke
CuIbI?
6. 3adaua: C xakuM ycKOpeHHEM (a) ABUTAJICA NP pa3dere peakTUBHBIM CaMOJIET MacCoi m
= 60 T, ecimut cuna taru apurarens F, =90xH
KonTpoasnas padora Ne 3
1o TeMe: «3aKOHbI COXPAHEHUS B MEXaHUKE)
Iesb: OLICHUTH YPOBEHb 3HAHUI yJalIMXCSl B YCBOCHUU MaTepuaja 1o Teme "3aKOHbl COXpaHEHUS
B MEXaHHKE.
Bapuant Ne 1
Nmnynsc Tena (Hanucates onpeneneHue, Gopmyiy, eAMHULIBI H3MEPEHNUs)
PaGora cuibl (HamucaTh ornpenenenue, GopMyny, eTUHUIBI U3MEPEHUS)
Kunernueckas sHeprusi (Hamucatb onpenenenue, Gopmyiny, €IUHUIBI U3MEPEHUs)
3aoaua: na nnatrpopmy maccoir my=500kr, IBIKYIIEHCS IO TOPU3OHTAIILHOMY MYTH CO
ckopoctbhio vi = 0,2 m/c, Haceimanu 100 kr mebHs. Kakoit cTana ckopocTh miatrGopmsel va?
3aoaua: Haiitn umnynbe rpy30Boro aBToMoOmIs( p1) Maccoit my =10T, ABHKYIErocs co
CKOPOCTBIO V1 =36 KM/4, ¥ IETKOBOTO aBTOMOOWMIIS (P2) Maccoit mz =1T, ABMKYIIErocs co
CKOPOCTBIO V2 = 25 KM/u.
Bapuant Ne 2
Nmmynbe cuiibl (HamucaTh ornpeaeneHue, GopMymny)
Mo1tHOCTh (HamucaTh onpeaeaeHue, GopMyny, eIHHHUIBI U3MEPEHHS)
[ToTenmmanpHas 3Heprus (HamucaTh onpeseneHue, GopmyIny, eTMHUIBI U3MEPEHUs)
3aoaua: C xakoit cKOpOCThIO (V) TOJDKHA JIETETh XOKKeiHas maiba maccoit m = 160r, 4To0bl €€
UMIYJIbC ObUT PaBEH UMITYJIBLCY MYJU Maccoil m = 8r, neTsueil co ckopocTtbio v = 600m/c?
3aoaua: lloe3n maccoii m = 2000 T, ABUTAsICh NPAMOJUHENHO, YBETUYHI CKOPOCTh OT Vo = 36 110
v = 72 kM/u. HaiiTu usmMeHenue umiyinsca Ap.



KontpoabHnas padora Ne 4
o Teme «MexaHn4yeckue KoueOaHus U BOJTHbBI)
BapuantNe 1
1. KakoBa cKOpOCTh pacrpoCTpaHeHHsI BOJH B BOJIE, €CJIM UCTOYHUK BOJIH KOJIEOJIETCS ¢ IEPUOIOM
5 Mc, a IIIMHa BOJIHBI paBHa 7 M?
2. PaccrosiHue MexXy y3J1laMu CTOSIYEH BOJIHBI, CO3/1aBa€MON KaMEPTOHOM B BO3jyXe paBHO 40 cMm.
Omnpenenure 4acToTy KoyebaHuii kameproHa. CKOpOCTh 3ByKa MPUHATH paBHOU 340 M/c.
3. YacroTHbi nuanazoH posuit oT 90 ' 1o 9 xI'u. Haliaure nuano3oH AguH BOJH B BO3AYXE.
4. Yemy paBHa JJIMHA MOPCKOM BOJIHBI, €CJIU JIOJIKA KA4aeTCs HA BOJIHAX 2 C, @ CKOPOCTh BOJIHBI
paBHa 3 m/c?
5. Omnpenenute CKOPOCTh 3ByKa B Boje, eciu kojebanus ¢ nepuoaom 0,005 ¢ BbI3bIBatOT 3BYKOBYIO
BOJIHY JuTMHOU 7,175 M.
BapuanTNe 2:
1. CxoJIbKO BpEMEHH pacHpOCTPaHSAETCS 3BYK B BO3JYXE Ha PACCTOSTHUU 1 KM, €CJIM CKOPOCTh 3ByKa
B Bo3ayxe paBHa 330 m/c? [3,03 c]
2. PaccunTaiite JyiMHY 3ByKOBOW BOJIHBI B CTaJIM, €CJIM YacToTa Kojebanuit 4 kl'1, a CKOpocTh 3ByKa
— 5 km/c. [1,25 m]
3. 3akphbITas ¢ 000MX KOHIIOB TpyOa, JJIMHA KOTOPOH 1 M, 3amoTHeHa BO3yXOM MPHU HOPMATHHOM
nasineHuu. [Ipu kakoii yactote B TpyOe OynyT BO3HUKATh CTOsiuME BOJHBI? CKOpPOCTD 3BYKa B
BO3ayXe MpUHATH paBHOU 340 m/c. [170 I'n]
4. Haitgute meproa KoyieOaHus, €Ciii 9acToTa kosebanuit pasaa 450 I'm. [0,002 c]
5. KakoBa ckopocTh pacrpocTpaHeHUs BOJIH B BOJIE, €CJIM HCTOUYHUK BOJIH KOJIeOneTcs ¢ MeproaoM
5 Mc, a ;yimHa BoJHBI paBHa 7 M? [1400 m/c]

KonTpoasHnas padora Ne 5.
«Mouexkyasipaasi Gu3MKa ¥ TEPMOANHAMHUKA)

A

Bapuant Nel

1. Ha rpadwuke npencraBiieH IMUKIMYECKHH MPOIIECC, P (I1a)

MPOUCXOSIIUN C IBYMS MOJISIMU HJI€AJTLHOIO rasa, 2p 1
A. Haiitu TeMrniepaTypy B COCTOSIHHSIX
2, 3, 4. Temneparypa B coctosinuu 1 T1 =500 K. p L

B. Bblueptuth 1aHHyro quarpamMmy B koopauHarax PT. | L,

C. Haiitu paboTy, COBEpIIEHHYIO ra30M. 0 v 2v. V(md)

2. [Ipu uzobapuom HarpeBanuss 800 Moib a30Ta, UMEOIIEro HavyanbHYI0 Temieparypy 300 K,
ero o0bEM yBEeNUYWICA B TPH pasa.

A. HaiiTu 3HaueHue BHYTpEHHEH SHEPrHH B Hayalie Mpolecca U TeMIIepaTypy mnocie
HarpeBaHus.

B. Bbruucianth u3sMeHeHHe BHYTPEHHEH 2HepTrun, paboTy, COBEPIIEHHYIO Ta30M U KOJUYECTBO
TEIUIOTHI, IEPETAHHOE CUCTEME.

3. [Ilpu xakoM JaBIeHHH ra3, 3aHuMaBIIHil 06bem 2,3 10 M3, Gyzmer cxat 10 o6bema 2,25 10
M>, ecrn TemmepaTypa rasa ocraHercs HeM3MeHHOH. IlepBOHAYaTbHOE JABIEHUE I'a3a PABHO

4

0,95 10° ITa
Bapunant Ne2 P(I1a)
1. Ha rpaduxk npezacraBieH HUKINYECKUN Ipoliecc, 2 3
IIPOUCXOJAIINN € ABYMSI MOJISIMHA HIEAJIHOTO rasa, 4p

A. CocrtaBuTh TabIMIly H3MEHEHHS TEPMOANHAMHYECKIX
rapaMeTpoB 3a UK. HaliTu Temneparypy B COCTOSIHUSIX 2p—---
1,2,3. Tewmneparypa B cocrosinuu 4 T4 =750 K. 1

B. Berueptuth 1aHHyIO Auarpammy B koopauHatax VT. | |




C. Haiitu paboTy, BHEIIHUX CHIL. >V (M)
0 v 3v
2. JlaBnenue kucnopoa mMaccoii 160 r, remneparypa kotoporo 27° C, IIpu M30XOpHOM
HarpeBaHUU YBEIMYUIIOCH BJIBOE.
A. Haiitu HauanbHOE 3HAYEHUE BHYTPEHHEH SHEPTUM U TEMIIEpaTypy MOcie HarpeBaHusl.
B. Haiitu usmeHenue BHyTpeHHEN 3Hepruu, paboTy, COBEPIIEHHYIO ra30M U KOJIUYECTBO
TEIUIOThI, IEPEJAHHOE CUCTEME.

3. B mwmnape noa nopmHeM Haxomutes 6 1072 M rasa npu temmeparype 323 K. Jlo kakoro
00BbeMa He0OX0IMMO U300apHO CXKATh ATOT ra3, 4TOOBI €ro Temreparypa HoHu3uiIack a0 220 K?

KonTtpoabnas padora Ne6
«OCHOBBI 3JIEKTPOAMHAMH KM
Bapuanr Nel.
1. DnekTpoH, ABHrasch B JJIEKTPUYECKOM TII0J€, HW3MEHSIET CBOIO ckopocTh oT 200 km/c 110
10000xm/c. Uemy paBHa pa3HOCTh MOTCHIIMAIIOB MEX Iy HAYIbHOW U KOHEUHON TOUKAMH MyTH ?
2. B OAHOPOJHOM 53JIEKTPUYECKOM I0JI€ HaxoauTcs mbuiMHKa Maccol 40¢10-8 rp. obnamaer
3apsaom 1,6 #10-11Kn. Kakoii nomkeH ObITh 10 BEIMUYMHE HANPSHKEHHOCTH IM0JIsL, YTOObI MBUIMHKA
ocTajach B MOKOE.
3. JIBa ToueunsIx 3apsga 6,6 <10-9Kun n 1,32+10-8Ku Haxonutes B Bakyyme Ha pacctosHun 40 cMm
npyr ot apyra. Kakosa cuiia B3auMoAeCTBUS MEXY 3apsaiaMu?
4. TloueMy KOHAEHCATOpbI, UMEIOIIME OJUHAKOBBIE E€MKOCTH, HO pACCUMTAaHHbIE Ha pa3HbIE
HaMpsLKEHUs, UMEIOT HEOJMHAKOBBIE pa3Mephl?
5. Kakyro miomanb J0KHBI MMETh IJIACTUHBI TUIOCKOTO KOHJEHcCATopa JJIs TOro 4YTOOBI €ro
ANEKTPOEMKOCTh Obuta paBHa 2 MK®D, ecid MEXIy IJIaCTHHAMH TIOMEIIACTCS CJIOW  CITIOJIBI
tommuHou 0,2 MM? (g =7).
Bapuant Ne2.
1. Konnpencatop snekrpoemkoctbio 0,02 mx® mmeer 3apsg 10-8 Kn. KakoBa HampsiKeHHOCTH
AIIEKTPUYECKOTO TOJS MEKIy €ero OOKIagKkaMH, €ClIH pacCTOSHUE MEXAy IUIaCTHHKaAaMU
KOHJEHCATOPa COCTABIIAET S5 MM.
2. Ha kakoM pacCTOSIHUM HaxXOoJATCs IPYr OT Apyra touyedHslie 3apsaasl S HKin u 8 uKi, eciu onu B
BO3/1yX€ B3aUMOJACHCTBYIOT APYT C Apyrom ¢ cuiioit 2¢10-6H?
3. Kakoii 1omkHa ObITh HAPSHKEHHOCTH T0JIsI, YTOOBI MOKOSIIMICS AJIEKTPOH MOJYYHIT YCKOPEHHE
2:10'2 m/c?.
4. Kak pa3HOCTb MOTEHIIMAJIOB MEXIY ABYMsSI TOYKAMU MOJIS 3aBHUCUT OT pabOThI 3JIEKTPUUECKOTO
nosi?
5. Kakyio paboTy HE0OXOIUMO COBEPIIUTH Ui YOAJICHUS TUDJIEKTPUKA C JAUAJICKTPUUYECKON
MPOHHUIIAEMOCTBIO 6 U3 KOHJAEHCATOPA, 3apsHKEHHOro A0 pasHocTu noTeHnuanos 1000 B ? [Tnomans
mactud 10 cM2, paccTossHUE MEXIy HUMU 2 C.
KounrpoJsbnas padora Ne 7
1o TeMe «3aKOHBI MOCTOSIHHOTO TOKA)
Bapuant Nel.
1.0npenenure cuiy ToKa B IIPOBOJHUKE, €CIIM YEpe3 €ro MONEepeyHoe CeueHUe 3a BpeMs 2,5 MUuH.
npouren 3apsan 420 Ki.
2.Kakas paboTa ObuIa coBepIlieHa B IPOBOIHUKE IEKTPUUECKUM TOKOM cuiioit 800 MA 3a Bpemst 2
MUH, €CJIM HalpsKEHUE Ha KOHLAX MPOBOJHMUKA cocTasisieT 20 B?
3.HuxpomoBas poBoJIOKa JUIMHOM 5 M. M IUIONIA/IbI0 TonepeyHoro ceyenus 0,8 MM? BKIIIOYEHa B
uens ¢ HampsbkeHneM 10 B. Ompenenurte cuily Toka B IPOBOJIOKE. YEIBHOE CONPOTHUBIIEHUE
Huxpoma 1,1 Om* MM?/M.
4.]IBa NOCIIEI0BATEIBHO COSIMHEHHBIX MPOBOIHMKA C CONPOTHBIeHHEM Ri =2 Om u Ro= 12 Om
MIPUCOEIUHIIN K UCTOYHHMKY TOKa C HanpsbkeHueM 28 B. Onpenenure cuity TOKa B LIEMN.
5. UYemy paBHO CONPOTHUBIIEHUE CIOHUPAIM DIIEKTPUUECKOM Jammbl, eciau 3a Bpems 10MuH.
IEKTPUUYECKUM TOKOM B HEH BbIAENAETCs KomuuecTBO TernoTel 60k [x? Hanpsxenue cetn 220B.



10.

11.

12.

BapuanTNe2.
1.Kakast MOIITHOCTB TOKa OYZAET BBIIEIATHCS B IPOBOJIHUKE COMPOTHBIEHHEM 12 OM npu cuiie ToKa
4 A.
2.Yemy paBHO HampspKEHUE HA CHUPATIU JIAMIIOYKH, CONPOTHUBIIEHUE KoToporo 484 Owm, eciu 3a
BpeMms 2,5 MUH TOK coBepIini padoty B gammouke 9 kJ[DK?
3./Ise nammnbl conpoTuBieHueM 130 OM kaxnas COEQUHEHbl MapajyielbHO M BKIIIOYEHBI B
OCBETHUTEJIbHYIO CeTh. KakoBO HampspkeHHE B CETH, €CJIM CHJIa TOKAa B MOABOJALIMX MPOBOJAX
cocrasiser 5 A?
4.Kako#l AIMHBI KOHCTAaHTAHOBYIO IPOBOJIOKY HEOOXOIMMO B3SITh /ISl M3TOTOBJIEHUSI peocTaTa Ha
15 Owm, ecnu momaas cedeHus: mpoBosjoku 0,2 Mm?? Y ienpbHOE COMpPOTUBIIEHUS KOHCTaHTaHa 0,5
Om-MM?/M.
S.Hanpsoxenue Ha koHnax nposoanuka 0,2 kB, a cuna toka B HeM 10 A. KakaBo conpoTuBieHue
MIPOBOHUKA?
KonTposabnas padora Ne 8
no teme: «MarHuTHoe moJjie»

. Kakue 3apspkeHHbIE 4acTUIIBI TPUTSITUBAIOTCSA?

A. OIHOUMEHHEIE.

b. PasHoumeHHbIE.

B. JIto0ble 3apsKeHHbIE YaCTUIbI TPUTATUBAIOTCS.

I'. JIxoOble 3apsoKeHHBIC YaCTHITBI OTTATKHBAIOTCS.

2. DneKkTpuvecKoe HalpsKeHHe MPUHATO 0003HaYaTh OYKBOIA...
A.p B.U T.LL I. P E. A.

3. HazoBuTe €IMHUILY PIEKTPUYECKOTO COMPOTUBIICHUS.

A. Ixoyns. b. Bart. B. Om I'. Bonst JI. Amnep

. 3akon J[xoyns - JIenna Beipakaercs Gopmynoit?

A. A=Ult. B.P=UI B.I=U/R T.Q=IRt.

. SHCKTpI/ILIeCKI/II\/'I TOK B MCTaJIaX CO3AaC€TCA YIIOPAAOYCHHBIM JIBUKCHUCM...

A. MOJIOKUTENBHBIX HOHOB. b. oTpuiaTenbHbIX HOHOB. B. D5ekTpoHOB ['. MOJOKUTENBHBIX U
OTpHUIIATEIHHBIX HOHOB U 3JIEKTPOHOB.

. quy PaBHO IIOJHOC HANIPAXKCHHNEC Ha YUAaCTKEC ILCIIU C

MOCJIEIOBATEIBHBIM COSMHEHHEM JBYX MPOBOIHUKOB, €CITH
Ha KaXJIOM M3 HUX Hanpsikenue 3 B?
A.1,5B.5.9B.B.3B.T. 6B.

. Kak CJICAYCT BKIIOYUTDH 10 OTHOIICHUIO K PE3UCTOPY aMIIEPMETP U BOJIBTMETDP, YTOOBI

U3MEPUTH CUJIY TOKA B PE3UCTOPE U HAIPsHKEHHE HA HEM?
A. AMriepMeTp U BOJIBTMETP MOCIENI0BATENbHO. b. AMIepMeTp U BOJIBTMETP MapajlieNbHo.

. AMHCpMeTp MMoCJICA0OBATCIIbHO, BOJIbTMCTP IMApAJIJICIIbHO. I AMnepMeTp ImapauiCibHO, BOJIBTMETP

IIOCJIICO0BATCIIBbHO.

. Hanpspxenune Ha koH1ax npoBojaHuka 12B, ero conporuBinenune 6 Om. Uemy paBHa cuna Toka?

A.05A.B.3A.B.72A. T.2 A.

9. Onpenenute paboOTy IEKTPUUECKOTO TOKA HA yJacTKe LM 3a 5 ¢ mpu HanpsokeHuu S5 B u cune
ToKa 4 A.

A. 4 k. b. 6,25 ITIx. B. 1,25 JIx. I'. 100 Ix.

ITo ycnoButo npenpiaymien 3aaud HalAuTe MOIIHOCTh TOKA HA Y4acTKE LEMH.

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

Kaxkoe xonnuecTBo TennoTsl Bbiaenurcs 3a 10 ¢ B peocrare conporuBienueMm 10 Om npu
cuiie Toka 2 A?

A" 4 JIx. b. 20 Ix. B. 80 [Ix. I'. 200 JIx. .400 [Ix.

YeMy paBHO 3IIEKTPUUECKOE CONPOTUBIIEHHE IPOBOAa auHOM 10 M u ceuenneM 2,0 Mm>?
VaensHoe conpoTuBiaenue nposoaa 0,50 OM-Mm*/M.

A. 0,025 Om. b.0,1 Om. B.0,40M.. TI.2,50m. /.10 Owm.

13. MarautHoe noJje co3/1aeTcsl...



14.

15.

A. Tenamu, 00J1aIalOMKUMHU Maccoil. b. IBMKYIIMMHUCS YaCTULIAMU.

B. HENOABM)KHBIMHU 3JIEKTPUUECKUMU 3apsaaaMu. 1. ABHKYIIUMHUCA 3IEKTPUUECKUMU
3apsaaMH.

IIoBOpOT MarHUTHOM CTPEIKH, PACIIOIOKEHHOM MapaiIeIbHO MPSIMOJIMHEHHOMY IIPOBOJHUKY,
O0HAPYKUIT...

A. Dpcren. b. Kynon. B. Ammep. I'. Om.

[TIo nByM napauiesIbHO pPacloI0KEHHBIM IPOBOJHUKAM IIPOXOIST TOKH B OJTHOM
HAIIPABJICHHUH, IIPU 3TOM IPOBOJHUKHM. ..

A. nputsrusatorcs. b. He B3aumozelicTBytoT. B. Orrankusarorcs

I'. pazBopaunBarorcs.

1. Kakue 3apsiKeHHbIE YaCTHUIIbI OTTAJIKUBAIOTCA?
A. Ognoumenssle. b. PaznonmeHnHsie.
B. JItoOble 3apsikeHHbIe yacTULbl NpuTsaruBatorcs. I'. JIxoOble 3apsiKeHHbIE YaCTHUIIBI
OTTAJIKUBAIOTCS.
2. Cuiy TOKa NpUHATO 0003HAYaTh OYKBOIL...
A.P. b.U. B.R. I'p. A.1. E. A.
3. Kak Ha3bIBatOT €IMHUILY MOIIIHOCTH SJIEKTPUYECKOTO TOKa?
A. JIxoyns (JIx). b. Barr (Bt). B. OM (Om). I'. BossT (B). 1. Amrmiep (A).
4. Kakas u3 npuBeIeHHbIX HIXKE (OpMYJT BhIpakaeT 3akoH OMa JJis yJacTKa 1enu?
A. A=UIt. B.P=UI. B. I=U/R.T. Q=I’Rt.
5. Kak BKJII0YAIOT MJIABKUH MPETOXPAHUTEh HA 3JIEKTPUYECKOM LIUTE MPU MOJKIIOUEHUN
ANEKTPUYECKOTO Mpudopa?
A. MoHO noclie1oBaTeIbHO, MOKHO M napajuiesibHO. b. He3aBucuMo oT 351eKTpru4ecKoro
npubopa. B. [TocnenoBarensHo. I'. [lapannensHo.
6. Uemy paBHO MOJIHOE HaNpsKEHUE HA YYAaCTKe LENHU C MapalieIbHbIM COEAMHEHUEM JIBYX
MPOBOJIHMKOB, €CJIM HAa KaXXJI0M U3 HUX HamnpsbkeHue 3 B?
A.1,5B. b.9B.B.3B. I'. 6 B.
7. J1ns u3MepeHus CUJIbl TOKA B PE3UCTOPE U HANIPSKEHUS HA HEM, B DJIEKTPUUYECKYIO LIETIb
BKJIIOUAIOT aMIIEpMETpP U BOJIbTMETp. Kakoii u3 3Tux npruOopoB OKEH ObITh BKIIOUEH
napajuiesIbHO pe3ucTopy?
A. Tonbko amnepMmertp. b. Tosnbko BoabTMeTp. B. AMIiepMerp u BOJIBTMETP.
I'. Hu amnepmeTp, HU BOJIBTMETP.
8.ConpoTtuBiieHue cnupaiu siekrpudeckort mmtku 20 Om. Cuna toka B Hel 4 A. Tloa kakum
HaIpsHKEHUEM HaXOJUTCS CIIUPAIIb?
A. 0,2 B. b.5B. B.80B. TI.32B.
9. Hanpspkenue Ha anekrpudeckoit namme 10 B, a cuna toka 5 A. Onpenenute paboTy
3JIEKTPUUYECKOTO TOKa 3a 4 ¢
A. 1000 JIx. b. 200 [Ix. B. 12,5 [Ix I'. 2000 Ox.
10. Ilo ycnoBuio npeapiayen 3aqaul HaiJuTe MOLIHOCTh TOKA B JIaMIIE.
A. 0,5 Br. b. 20 Bt. B. 50 Br. I'. 2Bt
11. Kakoe K0oJM4ecTBO TEIIOTHI BBIIEIUTCA 33 2 C B IPOBOJIOYHOM CcMpay corpoTuBieHueM 100
Owm npu cune Toka 2 A?
A. 80 [Ix. b. 800 Ixx. B. 40 [Ix. I'. 400 Tx. 1.200 [Ix.
12. UeMy paBHO 31IEKTPUYECKOE COMPOTHBIEHHE TIPOBOIA JTMHON 9 M U cedenueM 3,0 Mm>?
V1ienbHOE COMPOTHBIIEHKE TTPoBoJa 2 OM«MM?/M.
A. 0,67 Om. b. 1,5 Om. B. 6 Om. I'. 13,5 Om.
. 54 Om.
13. Bokpyr npoBOJHHKA C TOKOM CYILECTBYET ... [10JIE
A. TONBKO NIEKTpUUECKOE. b. TOTBKO MarHUTHOE.
B. anextpuyeckoe, MarHUTHOE ¥ I'PaBUTALMOHHOE. . TOJIBKO rpaBUTALIMOHHOE.
14. Hcropuyeckoe 3HaU€HHE OIbITa DpCTea 3aKII0YaeTcsi B 00HApYKEHHUU. .



A. cui B3auMOJCHUCTBYS MEXKY IBYMS IIPOBOJHUKAMH C TOKOM.

b. B3auMoaeicTBUA IBYX TOUYEYHBIX 3apAN0B. B. cui B3auMoelcTBUS ABYX IIPOBOJHUKOB.

I'. cBsA3M MeX Iy DIIEKTPUYECKUMU U MAarHUTHBIMU SIBIICHUSMU.

15. Ilo nByM mapamienbHO pacloi0KEHHBIM IIPOBOAHUKAM IPOXOT TOKU B IIPOTUBOIOJIOKHBIX
HaIPAaBJICHUAX, IIPU 3TOM IIPOBOJHUKH. ..

A. mputaruBaroTci. b. He B3auMoeCcTBYIOT. B. oTTankusarored. I'. pazBopaunBarorcs.

Konrtpousnas padora Ne 9

«IJIeKTPOMATHUTHBbIE KOJIEOAHUSI»
Bapmuant 1
1.B xonebaTenbHOM KOHTYpE eMKOCTh KOHJIeHcaTopa paBHa 3 MK®D, MakCUMalIbHOE HaIlpsKEHHUE Ha
4 B. Onpenenute 3HEPTUIO AIEKTPUUECKOTO MOJIsI KOHJIEHCATOpa.
2. Ilo nepBuuyHOi oOMOTKe TeueT Tok 0,6 A, HampspkeHue Ha Heil 220 B. Hampsikenue Ha
BTOpUYHOI 00MOTKe 11 B. Bhiunciure Tok BTOpUUHOI 0OMOTKH?
3.KonebarenbHblii KOHTYp COCTOMT M3 KOHJeHcaropa emkocTthio 1,2 H® u Karymku
MHAYKTUBHOCTBIO SMKI'H u compotusienuem 0,5 Om. Kakylo MOIIHOCTH JOJKEH HOTPEOISATh
KOHTYp, 4YTOObI B HEM NOJJCPKUBAINCH HE3aTyXalollhe TapMOHMYECKHE KOJIeOaHUs C
HanpsbKeHrneM Ha koHjieHcarope 10 B?
4.PackphITh (PM3UYECKUI CMBICIT SIBJICHUS] CAMOUHTYKITUH.
5. OnpexaeneHus: IbIpOYHON MPOBOJUMOCTH.
Bapuanr 2
1.MlHIyKTUBHOCTb U €MKOCTh K0JIeOaTeIbHOT0 KOHTYpa cooTBeTCTBEHHO paBHBI 70 I'H n 70 Mx®.
Omnpenenure nepuoa KojiebaHUM B KOHTYpE.
2. Tpanchopmarop , ¢ kodddumuentom Ttpanchopmanuu 10 U COMPOTUBICHHEM BTOPUYHOU
obmoTku 1 Om, BkItOUEH B ceTh HampsbkeHueMm 220 B. Berumcnute HanpspbkeHHE Ha BTOPUYHON
00MOTKe, eclTi TOTPEeOUTETh UMEET CONPOTHBICHHE 4 OM.
3.Cuna Toka B mepBUYHOM 0OMOTKe TpaHchopmaropa 0,6 A, HampsbkeHue Ha ee koHmax 220 B.
Cura Toka BO BTOPHYHOM 00MOTKe TpaHchopmaropa 16 A, Hanpspkenne Ha ee koHnax 10 B. Haiitu
KIIJI rpanchopmaropa.
4.0numTte 0cOOEHHOCTH 3aKOHA AJIEKTPOMArHUTHOM MHYKIUH.
5. Onpenenenue konedaTeIbHOTO KOHTYpa.

KonTpoasnas padora Ne 10
10 TeMe «DJJIEKTPOMATrHUTHBbIE BOJIHbD).
BapuanTt 1

1.HaiiTi Hepruo MarHUTHOTO TOJISl COJIEHOU A, B KOTOpPOM Tpu cuiie Toka 10 A Bo3HUKaeT
MarauTHseIi motok 0,5 BO.
2. Tpanchopmarop mnossimaer Hanpsbkenue ¢ 120 B no 220 B u cogepxut 800 ButkoB. Kakos
ko3¢ pument Tpanchopmanuu ? CKOJIBKO BUTKOB COAEPKUTCS BO BTOPHUHOI 0OMOTKE?
3.00moTKa TpaHcopmaropa , umeromas UHAYKTUBHOCTH 0,1 I'H M TOOKIIOYEHHBIH K Hel
koHaeHcarop eMkoctero 0,1 Mk® mnoacoemmHeH k wucrouHMKy ¢ OJIC M BHYTpEHHHMM
conpotusieHueM 10 Om. Haiinute HampsikeHue, BO3HHMKAIOIIEro Ha KOHJEHCATOpe OOMOTKH, IO
oTHomeHnto Kk DJIC ncrouHuka.
4. Tlo nepBuyHOil oOMOTKe TeueT Tok 0,6 A, HampsbkeHue Ha Heil 220 B. Hanpsbkenue Ha
BTOpUYHOI 0OMoTKe 11 B. Briuniciure TOk BTOpuuHOM 0OMOTKH
5. Onpenenenue 3akoHa Papanes- Makcsena.

Bapuant2
1.Kakoii mommkHa OBITH cHJIa TOKa B 0OMOTKe Apoccens ¢ MHAYKTUBHOCTBIO 0,5 ['H, uTOOBI SHEprUs
1oJjist okazanack paBHo#t 1 Jx?



2.Ilonmwxkaromuii  Tpancpopmarop ¢ kodddunuenrom tpanchopmammu 10 BKIIOUEH B CETh C
HanpspkenneM 230 B. KakoBo HampspkeHUE Ha BbIXOjJe TpaHchopmaropa , €Clu CONMPOTUBICHHE
BTOpU4HOM 00MOTKE 0,2 OM , a CONTPOTHBIICHHUE MOJIE3HON HArpy3Ku 2 Om?

3. B kontype ¢ konaencatopom 0,1 Mk® mpoucxoasaT KoieOaHusi ¢ MAaKCUMaIbHBIM TOKOM 20 MA 1
MaKCUMaJbHBIM HanpspkeHueM 20B.11o naHHpIM HaliAMTEe HHIYKTHBHOCTh KOHTYpA.

4.0nuumTe MOPUHIMIHAIBHYIO CXEMY I[epeladyd M paclpoCTpaHEHMs]  3JIEKTPOIHEPruu Ha
paccTosHuUS.

5. B karymike ¢ nunaykruBHocthio 0,61'H cuna Toka paBHa 20 A. KakoBa 3Heprus MarHuTHOTO MOJIsS
9TOM KaTyIIKH.

KonTpoabHnas padora Ne 11

no Teme «Ontuka. CBeTOBBIEC BOJTHBI»
Bapnanr 1
1.PaccmaTrpuBas npeaMeT B COOMPAIONIYIO JIMH3Y, M pacrioyiaras €ro Ha pacCTOSTHUU 4 CM OT Heg,
MOJTYJaroT ero JIMHEeHHOe n300paxkeHune, B 5 pa3 Oosbiie camoro npeamera. KakoBa ontuyeckas
CHJIa JIUH3BI?
Omeem: 20 (anTp)
2. B marasune B otaene “Ontuka” BeICTaBIECHBLI OYKHA. OKOJIO HUX HAXOISITCS TAOIUYKH C
HagnucsaMu +2 nntp, — 4 antp. Kakve HetoCTaTKH 3peHUsI UCTIPABIIAIOT 3TH OUKU?

4.1Touemy cuzs y TOpSILIEro KOCTPa, Mbl BUAMM MPEAMETHI, PACIIOJNIOKEHHBIE 110 JPYTYIO CTOPOHY
KOCTpa, KOJIEOTIOIUMHUCS?

KonTpoasHasi padora Ne 12
« SIinepuasi pusznka.
Bapmanr 1.
1. }Iz[po aToMa COCTOUT U3 ...
A. ... IPOTOHOB;
b. ... BIeKTpOHOB U HEUTPOHOB;
B. ... HEUTPOHOB U IPOTOHOB;
r.. - KBaHTOB.
2. Hepnon MOJIypacIajia paAuOAKTUBHBIX AJIep — 3TO .
. BpeMsi, B TeUeHHE KOTOPOT0 YHCIIO paJHMOaKTUBHBIX sAiep B 0Opa3ie ymenbiiaercs B 10 pas;
. BpeMs, B TeUeHHE KOTOPOTr0 YHCIIO PaJAMOAKTUBHBIX sJIep B 00pa3lie yMeHbIIaeTcs B 2 pasa;
. BPeMsi, 110 HCTEUEHHH KOTOPOTO B PAJHOAKTHBHOM 00pasIiie 0CTaHeTCst V2 pagHoaKTHBHBIX s/ep;
. BpeMs, B TeUeHHE KOTOPOTO YHCIIO paJHOaKTUBHBIX sifiep B oOpa3iie ymeHsbInaercs B 50 pas.
3. HaI/II[I/ITe YHCII0 IPOTOHOB U HEWTPOHOB, BXOASMIUX B COCTAaB U30TOMOB Maruus > Mg; 2 Mg; 2°
Mg.
4. Dnement X wMcmbITaN aBa O- pacnazga. Haiinure aToMHbII HOMEp Z U MaccoBO€ YUCIO A y HOBOTO
aTOMHOTO sipa Y.
5. Hanummute HenocTaronme 0003HaueHUs B CIEIYIONUX PEaKIUAX:
19F+p—>160+ o
Al+n— *He+..;
14 N + n— 14C 4
6. BblunciuTe yaenbHYIO SHEPTHUIO CBA3U siapa atoma reaus ¢ He.
7.  Haligure S5HEPreTHYECKUN BBIXO SAACPHBIX PEAKIUN:
H+ ?H— p+°H;
°Li + *H — 2 *He.

8. B HauanbHBI MOMEHT BpEMEHHU PaMOaKTHBHBII o6pasel coaepxkan No H30TonoB pajgoHa “2’Rn.
CrycTs BpeMms, paBHOE HepHOy Holypachaja, B oOpasie pacnanock 1,33 -10° u3oTonos pajgoHa.
Onpeaenure nepBOHAYAIBHOE YUCIIO PAJAUOAKTUBHBIX U30TOTIOB PaJIoHa, KOTOPOE COJEPKAIOCH B
oOpasiie.

.*J.UUP"?



9. MomwmHocTts asuratens atoMmHoro cyada 15 MBr, KIIJI 30 %. Onpenenute MecsiuHbIi pacxon
SIEPHOTO TOPIOYETO NPU pabOTE ITOTO ABUTATEINSL.
Bapuanr 2.
1. Yro mpencrasisier coOoi o — u3irydeHue?
A. DIEeKTpOMarHuTHBIE BOJIHBI;
b. IIoToK HEHTPOHOB;
B. IloTox npoTOHOB;
I'. IToTok simep aTOMOB remnus.
2. 3amMeanuTeNsIMH HEHTPOHOB B SIIEPHOM PEAKTOPE MOTYT OBITH ...
A. ... TSDKeTast BOJIa WK TpaduT;
b. ... 6op wiu xaaMwii;
B. ... ’xene3o0 uim HUKEIb;
I'. ... 6eToH WK NecoK.
3. Haiigure umcI0 MPOTOHOB U HEWTPOHOB, BXOASMIUX B COCTAaB U30TONOB yriepoaa ''C; 12C;
13C.
4. Dnement “X ucnoelTan aBa - pacnana. Haiiaure aToMHbI HoMep Z U MaccoBOE YUCIO A 'y
HOBOT'O aTOMHOTO siipa Y.
5. Hamummute HepocTarmue 0003HaAYCHHS B CISAYIONTNX PEAKITUAX:
... +p — “He + Na;

T Al+*He »p+...;

SMn + ... — Fe + n.
6. BrruauciuTe yaenbHYIO SHEPTHIO CBS3H spa aToma kuciopoza °0.

7. Halimute SHEpreTHYeCKUi BBIXO SIACPHBIX PEAKIUMN:
°Be +’H — ''B +n;

“N +4He —» O+ 'H.
8.  Ompenenure, Kakas 4yacTh paAHMOAaKTUBHBIX AJIEp paclaIacTcs 3a BpeMsl , paBHOE TPEeM MepHoaam
noJtypacnaja.

9. Kakoe xonm4ecTBO ypaHa 3y pacxojtyeTcsi B CyTKM Ha aTOMHOM AJIEKTPOCTAHITUM MOIITHOCTBIO
5-10% Br? KIIJI ctanmuu 20%.

4. KOHTPOJIbHO-0IIEHOYHbIE MATEPHUAJIbI IJIsl UTOTOBOI aTTeCTALMHU 110
Y4eOHOM TuCUUIJIMHE
[IpenMeToM olleHKHU SIBIISIIOTCS YMEHUA U 3HaHUS. KOHTPOJIIb U OlLIEHKA OCYILIECTBISIOTCS C
MCIOJIb30BAHUEM CIEIYIOIUX (POPM M METO/I0B: TECTUPOBAHKE, YCTHBIN OMpOC, TabopaTopHast
paboTta, KOHTpOJIbHAs paboTa.
OneHka 0OCBOCHUS JUCHUILINHBI TPElyCMaTPUBAET UCIIOIb30BAHHE HAKOTIUTEIHLHOW CUCTEMBI
OIICHUBAHMS U TIpoBeaeHue MU HepeHIIMPOBAHHOTO 3a4YeTa.

I. TTACIIOPT

Ha3nauenne: KOM mnpenHasHaueH Uil KOHTPOJIL M OLIEHKU DPE3yJIbTaTOB OCBOEHUS Y4eOHOM
IMcUUIUIHBL PU3UKa (eCTECTBEHHOHAYYHBIH MPoduiib)
YMeHHUs:

1. ommchIBaTh M OOBSICHATH PU3HYECKUE SBJICHUS U CBOMCTBA TEII;

2. jmenathb BBIBOJIBI HA OCHOBE IKCIIEPUMEHTANBHBIX JaHHBIX;

3. NpUBOJMTH MPUMEPbI MPAKTUYECKOTO HCIOJb30BaHUs (U3NYECKUX 3HAHUIL: 3aKOHOB
KJIACCUYECKOU, KBAHTOBOM U PEIATUBUCTKON MEXAHUKHU

4. IpUMEHSATDH MOJYYCHHBIE 3HAHUS JUI peleHus GU3NYECKUX 3a/1a4;



—_—

5. u3MepsATh psa PU3NIESCKUX BEIUYMH, MPEACTABIISAS PE3yIbTAThl U3MEPEHUH C Y4ETOM HX
IIOIPEIIHOCTEN.

3HAHUSL:

1. cmbIch GU3NYECKUX TTOHSTHIA,

2. cMBbICT (PU3UYECKUX BEIUYHH,

3. cMbIcH (PU3NYECKHUX 3aKOHOB;

4. BKJAJ POCCUHCKUX U 3apyOeKHBIX YUCHBIX, OKa3aBIIUX HAaUOOJIbIICE BIUSHUE HA PA3BUTHE
HaYKH.

| 1. 3AZIAHUE JUISl UTOTOBOM ATTECTALIMN

®u3uka (1751 IOBapOB)
Buaer 1.
Onektpuyeckuii Tok. Cuna Toka. 3akoH OMa it ydacTka IeMu.
Onpenenuts cuiny Toka B nenu I, ecnu 9J1C snementa 1,5 B, BHyTpeHHee coONMpoTUBICHHE
r = 0,5 Owm, BHemHee conpoTuBiieHue nenu R=1 Owm.

Buaer 2.
1. Pa6ora n momHOCTE IOCTOSTHHOTO TOKa. D/[C. 3akon OMa IS IMOJTHOM IISTIH.
2. Cuia Toka I B ienm paBnalO A, Hanpsbkenue U = 320 B. Onpenenuts cOpoTUBIEHUE
MpOBOJIHMKA R.
Buuer 3.
1. Kunernueckas sHeprud. IloTeHumanbHas sHEprus. 3aKOH COXpPaHEHUS MEXaHUYECKON
SHEPTHUH.

2. Haiitu mepuoa cBOOOTHBIX SJEKTPUUCCKUX KOJICOAHHI B KOHTYPE C TapaMeTPaMH:
L=5wmkl'H, C=80nud.
Buuer 4
1. 3akoH BcemupHoro taroteHus. Cuia Tskectd. Bec Tena, HEBECOMOCTb.
2. Omnpenenuts HaNpsKEeHHOCTH Nouist E Ha paccTositHuu r =5 cM. OT paspsiaa,
pasHoro q = 9¥10” K, k = 9¥10° Hm/Kn?
Buuer 5
1. 3akoH coxpaHeHHS 3JIEKTPUYECKOro 3apsaa. Dinekrpusanus ten. 3akoH Kynona.
2. Kakyro maccy (m) umeer jojka, eciau o aeicteuem cuibl F = 100H, ona aBmxetcs ¢
yckopernueM a = 0,5m/c?
Buuer 6
1. Dnexkrpuueckoe nose. HanpsixkenHocts. [lorennuan. CBoiicTBa 3JIEKTPUYECKOTO TOJISL.
2. Tpaxkrop, cuna Tsru kotoporo Ha kptoke F =15 kH, coolmiaer mpuiieny yckopeHnue
a =0,5m/c. Kaxoe yckopeHue cooOUIuT TOMyY ke MPUIEy TPAKTOP, PA3BUBAIOIINIA TITOBOE
ycuiue F =60 xkH?
buner 7
1. OnexrtpoemkocThb. KoHIEHCATOPHI M UX PUMEHEHHE.
2. C xako# cuJIOil MarHUTHOE TOJIe ICHCTBYET Ha AIIEKTPOH, JBIKYIIUIICS B MArHUTHOM I10JIe
CO CKOpOCThIO 5 M/c oA yriaom 30 rpaaycoB K TMHUSAM UHAYKIUUA. WHIYKIIUS MarHUTHOTO
mous 0,02 Ti?
Buier 8
1. Ocunosuble nosoxenns MKT. OcaoBHoe ypaBuenue MKT. AGcomtoTHast Temneparypa.
Cpennsisi KBapaTuyHas CKOPOCTh. ['a30Bble 3aKOHBI.
2. Haiitu paGoty Toka B TeueHue 1 MuHyTHI, eciu cuiia Toka 10A, a HanpsbkeHne Ha
koHiax uenu 20 B.
Buaer 9
1. DnekTpuyeckuil TOK B )KHAKOCTIX. 3aKOH 3JeKTposn3a. [Ipumenenue snekrpoiamnsa.
2. TlopoxHuit Tpy30BOi aBTOMOOMIIb Maccoi 4 TOHHBI Haual IBIKEHUE C YCKOPEHUEM



0,3 m/c. KakoBa macca rpy3a, IPUHSATOTO aBTOMOOHMIIEM, €CJIH IIPHU TOH K€ CHIIC TSATH OH
Tporaercs ¢ Mecta ¢ yckopenuem 0,2 m/c?

Buaer 10
1. CBo0OoaHbBIC U BBIHYKJICHHBIC MEXaHUYECKUE KOJICOaHMsI. AMIUTUTY/A, IEPHOJ], 4aCTOTa
KOJIe0aHUH.

2. Hackonbko u3aMeHuTcst BHyTpeHHsis sHeprus 200 rp. refus nIpu yBeJIMYECHUH TEMIIEpaTypbl

Ha 20 rpagycos C?
Buaer 11

1. TIpowmsBozacTBo, mepeaaya u UCHOIB30BAHUE IIEKTPOdHEeprun. TpanchopmaTop. ['eHepaTop.

2. CKOJBKO KOJIeOaHUH MTPOUCXOIUT B IIEKTPOMArHUTHOM BOJIHE ¢ JutnHOM BoJIHBEI 300 M 3a
BpeMsi, paBHOE IEpUO/1y 3BYKOBBIX KoJiebanuii ¢ yacrotoit 2000 ['u

Buaer 12

1. 3axoHbI OTpaykeHus U npenomieHus cera. [lomHoe oTpaxkeHue.

2. OmpenenuTh ¢ KaKOW CUJION OTTAJIKUBAIOTCS JIBa 3apsla, KOTOPbIE HAXOAATCS APYT OT

npyra Ha paccrosHun r =20 cM q1=qe=10® K1, k=9*%10° u*m*/Kn’.

Bbuaer 13

1. MarnautHoe nosne Toka. MarautHast unnykiusa. Cuna Amnepa. Cuna Jlopenna.

2. Kakas cuna geiictByet Ha mpoBOA AIMHON 10 CM. B OJTHOPOJTHOM MarHUTHOM TIOJIE C
MarHuTHOM MHAyKIuen 2,6 T, eciu Tok B mpoBoJie 12 A, a yros Mexay HanpaBJIE€HUEM
TOKa ¥ JIMHUSAMHU MarHuTHOM uHaykuuu 30 rpaaycoB?

Buaer 14
1. Uzo6perenue paauo A.C. IlonossiM. [Ipunnun paguocsszu. [Ipocreiimuii npueMHUK.
2. TlopoxHuil rpy30B0ii aBTOMOOUIIL Maccoi 4 TOHHBI Hayall JBM)KEeHHE ¢ yckoperueM 0,3
M/c. KakoBa macca rpysa, IpUHSITOTO aBTOMOOHIIEM, €CIIU TPU TOU e CUJIe TSITU OH
Tporaercs ¢ Mecta ¢ yckopenuem 0,2 m/c?
Buuaer 15

1. SIBieHME AIEKTPOMArHUTHOM UHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHayKuuu. [TpaBuiio
Jlenua. [TpumeHnenue sSBICHUS HIEKTPOMArHUTHOM UHIYKIIUH.

2. Jlonka xkayaeTcs Ha BOJTHAX, PACIPOCTPAHSIONIUXCS CO CKOpoCThIo 1,5 M/c. Paccrosinue
MeXAy ABYMs OnmkailiuMu rpeGHsIMHU BoJIH paBHO 6 M. OmnpeaenuTe nepuo KojiedaHuit
JIOJKU.

Buuer 16
1. Buyrpennss s1eprusi. KoanuecTBo TEmIOTh. 3aKOHBI TEPMOJUHAMUKH.
2. HampsoxeHnue nmepeMeHHOTo TOKa U3MeHseTcs 1o 3akoHy: u=140 sin314t. Onpenenuts
4aCTOTY IEPEMEHHOTO TOKA, IEPUOJ U aMIUIUTYAHOE 3HAYCHUE HAIIPSHKCHUS.
Bbuaer 17
1. 3axkonsl mexanuku Herorona. Macca. Cuina.
2. Omnpenenuts cuily Toka B 1ienu, ecnu IJ{C snemenra 1,5 B, BHyTpeHHee CONPOTUBICHUE
0,5 Owm, BHelIHee conpoTuBieHue uenu 1 Om.
Buuer 18

1. Nmmnynsc Tena. 3aKOH COXpaHEHUSI UMITYJIbCa. PeakTHBHOE IBHYKEHUE.

2. Haiitu paboty Toka B TedeHue 1 MUHYTHI, eciin cuiia Toka 10A, a HanpsbkeHue Ha KOHIax
uenu 20B.

Bbuuer 19

1. Jucnepcus cera. Uatepdepenuns creta. Audpakuus ceera.

2. Msu yman ¢ BBICOTBI 3M, OTCKOYHJI OT T0J1a ¥ ObLT o¥iMaH Ha BeicoTe 1M. Haittu myTth u
NepEMEILEHUE MsIUa

Buuer 20

1. ®orosrpdext. Teopus porosrddexra. [Ipumenenue potordpdexra.

2. Teno maccoit mi=4 Kr noj eiictBueM HekoTopoi cuibl F mpuoOpeno yckopenue aj =2
M/c2 . Kakoe yckopeHue mnprooOpeTaer Teno Maccoit mx =10 Kr moj aeiicTBueM Takoil xe
CUJIBI?



Buaer 21
1. BuyrpeHHsis 3Heprus U cnocoObl ee u3mMeHeHust. KonnuecTBo TenaoTel. 3aKOHbI
TEPMOIMHAMUKU. TeIIoBbIE IBUTATEINN.
2. Cuna tokal B nenu paBaalO A, nanpspkenue U = 320 B. Onpenenuts conpoTHBIEHNE
poBOJHMKA R.
Buner 22

1. Buasl Mmexannyeckoro apwkenus. [lyrs. [lepememienne. Ckopocts. YckopeHue.

2. Kakas cuna neiictByeT Ha npoBoJl AuHOM 10 cM. B OJTHOPOJJTHOM MarHUTHOM II0JI€ C
MarHutHo¥ uHAyKuueu 2,6 Ti, ecinu Tok B mpoBoje 12 A, a yroa Mexay HarpaBlieHHEM
TOKA U JTUHUSMU MarHuTHON uHAyKunu 30 rpaaycoB?\

Buaer 23

1. Dnektpuueckuii TOK B razax. HecaMocTosATeIbHBIN U caMOCTOSITENBHBIN pa3psasl. [1nazma.

2. 3a kakoe BpeMms Mpu 3ieKkTpoin3e Boabl Beienutces 10 r Bogopona (k=0,001 kr/ki ) ecnu
CHJIa TOKa paBHa 1A

Buaer 24.

1. Mexanudeckue BoaHbL. [{mHa BosHbl. CKOpPOCTh BOJHBL. PacnpocTpaHeHue BOJIH B
pa3IMyYHbIX cpelax. 3ByK. YIIbTPa3BYK U €ro NpUMEHEHHE.

2. Haiitu umMmyssc rpy30Boro aBromMmoOmisi( p1) Maccoit my =10t, ABMKYyIErocs co
CKOPOCTHIO V1 =36 KM/4, 1 JISTKOBOTO aBTOMOOWJIS (P2) Maccoii mz =1T, ABUKYIIETOCS CO
CKOPOCTBIO V2 = 25 m/c.

Buuer 25.

1. Crpoenue atoma. PannoaktuBHocth. Anbda-, 6eTa-, raMMma-usnydenus. [Ipumenenue
SAJICPHOM SHEPTUU U PATMOAKTUBHBIX U30TOIOB.

2. Omnpenenuts CUy TOKa B 1enu, ecnu J/]C anementa 1,5 B, BHyTpeHHEe CONMPOTUBICHUE
0,5 Owm, BHemIHee conpoTuBieHue uenu 1 Om.

®opmMoii aTTECTAIUM 10 YUeOHOW TUCUUIJIMHE SABJISIETCHA IK3AMEH.

III. ITAKET 5K3AMEHATOPA

1. HucTpykuusi
1. BauMmaTenpbHO M3ydnTe HHGOPMAITMOHHBIN OJIOK MaKeTa IK3aMeHaTopa
2. O3HaKOMBTECH C 3aJIaHUEM JIJIS DK3aMEHYIOIUXCs (TpuitokeHue 1)
3. KoaudecTBO BapHaHTOB 3a/IaHUI JIJIs1 DK3aMEHYIOIIMXCs: 25 OUIeToB 1o 3 BOIpoca B

KaxJ10M Omnere (rmpusoxenue 1)

YcinoBust BHIOTHEHUS 33JaHUIA: 3a/JaHUE BBITIOJIHSIETCS B yUeOHOM KaOMHETe.

JlutepaTypa Uil SK3aMeHYmuxcs (1 ap.)

6. JlonmomHuTenpHas quTEpaTypa i SK3aMeHaTtopa (CIpaBoyHas, MeToAndeckas, yueOHas,
JOTIOJTHUTEIbHAS ).
7. llepedyeHb TUTEPATYpHl, TOMYIIEHHON ISl HCTIONIB30BAHMS HA DK3aMEHe, IIpUjIaraercs.
PexoMeHnanuu 1o oneHNBaHUIO OTBETOB yUAIIUXCS Ha BOMPOCH] OUIIETOB:

OueHka yCTHBIX OTBETOB:

Ouenka «5» cTaBUTCA B TOM ClIy4ae, €CIIU CTYJICHT:

a) 0OHapyKMBaeT MOJHOE MOHUMAaHNEe (PU3MUECKOM CYIIIHOCTH pacCMaTpUBAEMBbIX SBIICHUN U
3aKOHOMEPHOCTEW, 3HAHHNE 3aKOHOB U TEOPUH, YMEET NMOATBEPAUTh UX KOHKPETHBIMU
IpUMepaMu;

0) JaeT TOYHOE OMpEeIeIeHHE U UCTOJIKOBAaHNE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHIL, a TAKKE
MpaBUWJIbHOE OMpeielieHne (PU3NIeCKUX BEIUYUH, UX SIUHUI] U CIIOCOOOB U3MEPEHUS;

B) MIPABHJILHO 3aMKCHIBAET ()OPMYJIBI, TIOJIb3YSICh TIPUHITON CUCTEMOU YCIIOBHBIX 0003HAYECHHUIA.

Nl



Ouenka «4» CTaBUTCS B TOM ClIy4yae, €ClIi OTBET YAOBJICTBOPSIET Ha3BAaHHBIM BBIIIE TPEOOBAHUSM,
HO y4aIlMiCs JIOMyCKaeT OJHY HerpyOyro omrOKy min He 0oJiee IByX HEJOUYETOB U MOXKET MX
UCIPAaBUTh CAMOCTOSITEIBHO, WM MPU HEOOJBIION MOMOIIHN MPENoJaBaTesl.

Ouenka «3» cTaBUTCS B TOM CIIy4ae, €ClI yJalluics MPpaBUIbHO MOHUMAET PU3UUECKYIO

CYIIHOCTh paCCMaTPUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, HO TIPU OTBETE:

a) oOHapY)KMUBAET OT/ENIbHBIE TPOOEITBI B YCBOCHUH CYIIECTBEHHBIX BOIIPOCOB Kypca (PH3UKH, HE
MPETSATCTBYIOMINE AaJbHEHIIIEMY YCBOCHHUIO IPOTPaMMHOTO MaTepHaa;

0) MCTIBITBIBACT 3aTPyAHEHHS B IPIMEHEHUH 3HAHHUH, HEOOXOAMMBIX JUTS PeIICHHs 3a1a4
Pa3IMYHBIX THUIOB, PU OOBICHEHUN KOHKPETHBIX (PM3NYECKUX SBJICHUI Ha OCHOBE TEOPHU U
3aKOHOB, WJIM B TIOATBEPKIACHUN KOHKPETHBIX TPUMEPOB MPAKTHIECKOTO MTPUMEHEHHS TEOPHH,

B) OTBEUYAET HEIMOJIHO, JOIyCKas OJIHY-/IBE IpyOble OLINOKH;

Ounenka «2» cTaBUTCS B TOM Cllydae, €ClIM yJaluiics:

a) HEe 3HAET U He TIOHUMAET 3HAYUTENbHYIO WIM OCHOBHYIO YacTh IMTPOrPaMMHOTO MaTepHaia B
npejenax MoCTaBJICHHBIX BOITPOCOB,

0) uiu umeet ciaabo chopMyITMpOBaHHBIE U HETIOHBIC 3HAHUS U HE YMEET IPUMEHSTh UX K
pEeIIeHII0 KOHKPETHBIX BOTIPOCOB H 33]1ay;

B) WM IIPH OTBETE JAOMYCKAET CYIIECTBEHHBIC OMUOKH, KOTOPbIE HE MOXKET UCTIPABHUTh JaXKe MPU
HABOJIAIINX BOIMIPOCAX MPETIOIaBaTeIIsl.

JK3aMEHALMOHHAS BEIOMOCTD 110 y4eOHO# AucuumiutHe Puznka

d.1.0.
oOydarorierocs Ha Kypce 1o mpodeccuu MPOTIIeN Kype
y4eOHOU MTucuIInHbl Pu3nka. DK3aMeH 1Mo y4eOHOH NUCIHUIUIMHE CIal Ha

Ox3amenarop ©.1N.0. IOIIUCH narta

OcCHOBHBIC HCTOYHUKHU:

1) B.®. ImutpueBa «duzuka a1 npodeccrii ¥ CeruaIbHOCTeH TEXHUYECKOTO TTPOQHIISL.
Vuebuuk» - M.: OUL] «Akagemus», 2021;

2) B.®. J/ImurpueBa «dusnka a1 MpoPeccuii U CIeIUaTbHOCTEH TEXHUISCKOTO MPOQHIIS.
CoOopnuk 3amaun, - M.: OULL «Axanemus», 2021;

3) B.®. Imutpuena, JI.W. BacuibeB «Pu3uka 11 npodeccuii v CrielnaIbHOCTEH TEXHUYECKOTO
npoduis. Kourponsusie Matepuansl»y - M.: OULL «Axkanemus», 2021;

4) B.®. JImurpueBa «Pusnka 11 NpopecCuii U CIeruaibHOCTEH TEXHUIECKOTO MPOQHIIs.
Mertoauueckue pekomengauumny, - M.: OUL «Akagemusi», 2021;

5) A.B. ®upcos (nox pen. T.U. Tpopumosoii) «CripaBounuk 1o ¢usuke» - M.: OUL «Akanemus»,
2021;

JonojiHUTEe/IbHbIE HCTOYHUKH:



1) I'.4. Msxkuwes, b.b. byxosues, H.H. Cotckuii «®u3uxa—10 xi.» - M.: IIpocsemenue, 2018;
2) I'.A. Msaxuues, b.b. byxoBues «®usnka—11 ki.» - M.: IIpocsenienue, 2018;

3) .B. 'opoBa «@wusuka. 10 ximacc. Kontpospusie paboTsl B HOBOM popmaTe»- M.:»MHTEeNneKT-
Hentp», 2018;

4) E.B. JlykameBa «EI'D 2021. ®u3uka. TUNoBble BapuaHThl SK3aMEHALIMOHHBIX 3aaHuii» M.:
H3nmarenscTBO «OK3aMen», 2021.

5) B.A. KacpsanoB «@u3uka. 10 ki1.: yrnyOneHssiit yposeub» - M.: Ilpocsemenue, 2021;

6) B.A. KacesnoB «®u3suka. 11 ki: 6a30BbIi ypoBeHb» - M.: [Ipoda, 2018.

CaiiTbl U 3JIeKTPOHHBIE MOCOOHS N0 PU3NKe

1)OnexkrponHoe npuioxenue k yueOnuky I'.51 Mskumesa, b.b. byxosuesa, H.H. Ctoukoro
«®Pu3uka 10 xnace» (1DVD);

2)2nexkTpoHHOE puiioxkeHue k yueOHuky I'.51 Mskumesa, b.b. byxosuesa, H.H. Cronkoro
«®Pu3uka 11 xknace» » (1DVD);

3)Otkpeitas pusnka. OusznkoH. _http://www.physics.ru/;

4) Bce muis yuutend. _http://www.uroki.net/ ;

5)O0yuaromue Tectsl 1o ¢usuke B. U. Perensmana. http:// physics-regelman.com/;
6)O0pazoBatenbubiii optal «YUEBAY. http://www.ucheba.com/

7) BuptyansHbie 1abopatopHbie padoThl 1o usuke mis 10 u 11

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

8) DnextpoHHas Bepcud ra3etsl «Pusnkay. _http://fiz.1september.ru/;

9) Cepsep undopmannonnoit moaaepskku EI'D, THA. http://www.ege.ru/;

10) Knaccuas ¢usuka. _http://class-fizika.narod.ru/;

11) ®usuka B anuManmsax. _http://physics.nad.ru/;

12) HoBocTu u3 Mupa HayKH ¥ TEXHUKH. http://www.pereplet. ru/nauka/;

13) Onucanrie MHTEPECHBIX MPOCTHIX OMBITOB MO PU3UKE. http://demonstrator.narod.rn/cont/html;
14) Kypuan mno ¢usuke, MareMaTuke U HHOOPMATHKE I CTAPIIEKIACCHUKOB M YUHUTEIICH.
http://www.potential.org.ru/bin/view/Home/WebHome/.
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