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IosicHuTe/IbHAs 3anMcKa K padoyeii nporpamme no ¢usuke 10 -11knacca

[Iporpamma mnpeana3Hauena Ay padoTsl B 10-11 kiacce, coctaBneHa
Ha OCHOBE CIICAYIONINX HOPMATUBHBIX IOKYMEHTOB:

- ®enepanpHoro 3akoHa OT 29 nekadbpst 2012 rog Ne 273 - @3 «O6 obpazoBaHuu
B Poccuiickoii @enepanun» (cT.2, 11.9);

- ®deaepandbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHJApTa CPEIHEro
oOmiero oOpa3zoBanus, yTB. pukazoMm MunoopHayku Poccuu ot 17.05.2012 Ne
413, penakuus ¢ usdmeHeHusmu Ne 732 ot 12.08.2022, ¢ U3MEHEHUSIMU OT
27.12.2023 (Ilpuka3z Munnpocsemenns: Nel(028);

- OenepanbHOl 00pa30BaTENbHONW MPOrpaMMBbl CPEHEr0 00IIero oOpa3oBaHUS
(npuka3z MunuctepctBa npocsemienust Poccuiickoit ®enepanuu ot 18.05.2023
No371, 3apeructpupoBan 12.07.2023 Ne74228) ¢ uzmenenmsimu ot 01.02.2024
(mpukaz MunnprnocBenieHusiNe62), ¢ usMmenenussmu ot 19.03.2024 (mpukas
Munnpocsemienus Nel71);

- @enepaibHOTO MEpeyHs y4eOHMKOB, PEKOMEHIOBAHHBIX K HMCIIOJI30BAHUIO B
00pa30BaTENbHBIX  YUPEKACHUSIX, PEATH3YIONIMX  [POTpaMMbl  OOIIETO
oOpa3oBaHUs M HMEIOIIMX TOCYJIAapCTBEHHYIO akkpeautainuio, Ha 2024-2025
Y4COHBIN TOJ;

- 'omoBoro kanenaapuoro yueoHoro rpadpuxa MBOY «I'umuazus Ne8y» na 2024-
2025 y4ueOHbll TO;

- [onoxenus o pabouux mporpaMmax y4eOHBIX MPEIMETOB, YICOHBIX KypCcOB (B
TOM YHUCJIE

BHEYPOUYHOU 1eATeNIbHOCTH ), yueOHbIX MoayJieli B MBOY «I'uMHazust Ne®»»;

- OcHoBHoOM 00pa3oBarenbHOM Tporpammbl COO MBOY «I'umuazus Ne8».

[Iporpamma 1o ¢uszuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMI K pe3ysibTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeNbHON TMpoTrpamMMebl, npeacTaBieHHbXx B OI'OC
COQO, a Taxxke c¢ yu€roMm enepaqbHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHLIETILIUKA TIpenojiaBanusl yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusiax Poccuiickon Penepanuu, peaTU3yIOIIUX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopmepxaHue mnporpamMmbl 1O (PU3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAlPEAMETHBIM pe3yibTaTam



oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEATU3alUU MEXKIPEIMETHBIX
CBsi3e (DMBMKM C €CTECTBEHHO-HAYYHBIMU YYE€OHbIMH TpenMeramu. B Helt
OTIPENIETSAIOTCS OCHOBHBIC LM HU3Y4YeHHs] (PU3UKHA HA YPOBHE CPEIHEro OOIIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeMETHbIE, IPEAMETHBIE (Ha 0a30BOM ypOBHE).

[TporpamMma no (pu3HKe BKIIOYACT:

e TUIAHUPYEMBIEC PE3yIbTAaThl OCBOCHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00yUEHHUS;

e coJepkaHue yueOHoro npeamera «Pusnka» o rogamM o0ydeHusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyIas B
KauecTBe y4eOHOIo IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. HHIKoapHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeniessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOWCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (OpMUpPOBAHHUE YMEHUU MPUMEHSATH
HAy4YHbI METOJI MO3HAHUS NPY BBINIOJIHEHUN UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3MKu 4y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
IIOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKHU
oObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBiIsieTCs
dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEILIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3MYECKON HayKd, OCMBICICEHHE CBSI3U PAa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢dusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoes sxonocuzayuu peanus3yercs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTMH, a TakKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHusl SABJISAIOTCS (pusmueckue teopuu (HopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeOpuH, poiii GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHMIIAX
NPUMEHUMOCTH TEOpUHM, MJIS OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
IIPOIICCCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJX0/ B Kypce (DU3UKU PEaln3yeTcs MPEkKIe
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOW AESITEIbHOCTH O00YYarolUXCsl.
Jns  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM IEpeyHE J1abOpaTOpHBIX padoT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS  YYaCTHUKAMHU
0o0pa30BaTeNpbHOrO IMpoliecca MCXOAsd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi OBJIAJACHHUE
OoOy4YaromuMHUCd YMEHHUSIMU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJIAIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OIHOrO paszfiena Kypca, TaKk U HWHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SIBICHUW M TMPOIECCOB B OKPYKAIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIMU JUISl CUTYyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mpoiiecca 0a30BbId ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHSX
NpeIMETHOr0 KaOuHeTa (U3MKWM WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHeTre (DU3MKU JTOJDKHO OBITh
HeoOxoumoe JlabopatopHoe 00OpyAOBaHME [UIsl BBINOJIHEHHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M TEMOHCTPAIMOHHOE
o0opy0BaHUE.



JlemoHCTpanmonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopaTopHoe 00OpymOBaHHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHHE HUHTEpeCa M CTPEMJICHUS OOYyYaroIIMXCi K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTara H3Y4YeHHs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUU OOBACHATH SABJICHHS C HCIHOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHHeM CIEeIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CMOCOOOB peLIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
bu3nyeckoil MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOl MOJEINH, aJIeKBATHON yCIIOBUSM 3a/1a4uH;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIIMUIIOB JIEUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO

cpeay,



e OBJIaJICHUE METOJaMU CAMOCTOSITEFHOTO IUIAHUPOBAHMS U TPOBEACHUS
¢u3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmammu,
OTpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH IJIs Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEIOBATEILCKOH,

TBOPUYECKOH 1eATEITHHOCTH.

Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpa3oBanus otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B TporpamMme mo (QHU3WKE TMepeueHb JIaOOpaTOPHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tperus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHMYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapakrep IBUKECHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temrmeparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBHIX MammHaX. KoahdUIMEHT Mmoiae3H0To
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tela Npu TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnivie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmnueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTAUTMYECKOTO BEIlleCTBRa.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tela. ODJEKTpUYecKuil 3apsan. J(Ba Buaa HIEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOTHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUHU. OJEKTPOJABMXKYILNAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH WM3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOIspUu3alus, Audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHruuecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

HMucnepcus ceeta. CiaoxHblil coctaB Oenoro ceta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHINITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TeEepexoje aToMa C OJHOTO YpPOBHS JHEPTrUU Ha NApyroi. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepext Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHUIAMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHI COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOIMOHAIIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHU Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
ANIEKTpU3alUs TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIIMUUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PH3WUYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
LENOYKY pacCykJCHUU C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BHIIOJTHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH IJIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTH  PAa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJsA, cwia Awmmepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3BI, MPU OMHUCAHUM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3blBaTb (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1IAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DHU3UUECKHE BEIUYHHBI M (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTM3UPOBATH MMOTyIaeMyI0 HH()OPMAIIUIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE PAaCCMAaTPUBACMON TIPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/1bI ITIO3HAHUS OKPYKAIOLIEro MUupa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBpPEMEHHOM i)a HOH K(z sl/IHII; MHpa, B 1 bubmmorexa [JOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmmorexa [JOK
- eP ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa [JOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmmnoreka [HOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asuxenue. JBrmxkeHue
7 MaTepUaIbHON TOUKH O OKPY>KHOCTH 1 Bubmmorexa [IOK
P Py ' https://m.edsoo.ru/ffOc3ada
KonTtponbHas padora 1 «KunemaTuka»
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmmorexa TIOK
P P HeP https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unuu 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cuit. Bropoi 3akon HeroroHa st
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuua ynpyrocts. akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenunst. Koaddbunuent tpennsa. Cuina
13 COHpOTI;IBHeHHH l'Iqu)/Iq),Z[BI/I)KeHI/II/II) Tena B bubmorexa LIOK
https://m.edso0.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[loctynaTenbHoe U BpaaTeabHOE JBUKEHHE
14 a0CoOJIIOTHO TBEPAOTO Tesia. MOMEHT CHUIIBI. bubmmoreka [JOK
I1;meyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbce cuibl. 3akoH bubmmnoreka [HOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u mourHOCTh cuiibl. Kunetuueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa LIOK
s https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTHH
[lorenunaneHas 3ueprus. [loreHnnanbHas
17 SHEPrus ynpyro aeGopMupoBaHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [loTeHuManbHbpIe U HEMOTEHIIUAIBHBIE CHUJIBL. bubmuoteka [IOK

CBs3b pa6OTBI HCIIOTCHIMAJIIbHBIX CUII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»
KonTtponpHas padora 2 mo teme
20 «Kunemaruka. JluHamuka. 3aKOHBI bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHCHHS B MEXaHHKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHHETHYECKOW Teopuu. bpoyHoBCKOE bubmorexa HOK
puH. BPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Auddysus
XapakTep JBUKESHHS U B3aUMOJICHCTBUS
22 yacTull BeuecTBa. Moienu CTPOCHHUSI Ta30B,
JKUJIKOCTEN U TBEPJBIX TEI
93 Macca monekyn. KonnuecTBo BemiecTsa.
[ToctosiHHas ABoraapo
24 TemmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [llkana remneparyp Llenscus
o5 HNneanpuerii raz 8 MKT. OcHoBHOE bubmmoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHei
. bubnuotexa [JOK
26 KMHETUYECKOW YHEPTUH JIBHIKEHUS MOJIEKYII.
N https://m.edsoo.ru/ff0c511e
VYpasaenue Mengeneesa-Knaneiipona
27 3akoH J/lambeToHa. ["a30BbIC 3aKOHBI
98 JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTU MCIKAY MapaMCTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCKCHHOI'O ra3a»

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bub6nmoreka [IOK

29
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEprusi TepMOAUHAMUYECKOM
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuyecTBo TemnoTsl u pabota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJCAIBLHOTO Ta3a
bubnuoreka [IOK
31 B
FIRL TOILHOTEpeAatt https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTH BEILLIECTBA.
32 K(I)[nﬂquTBo TEIUIOTHI IPU TZ-II'IJ'IOHG enaue bubmmorexa LIOK
. p peAate. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii poliiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
MIPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs po1ieccoB B MpUPOJIE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictud u KIIJ[ remnoBoit bubmmoreka IIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKoJornyeckre npoodaeMbl TEII0OHEPTeTHKU
O6o06matomuii ypok «MonexynspHas bubmuoreka [IOK
38
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonrtpomnsHas padora 3 mo Teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [IOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoteka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS BIAYKHOCTh bubnunorexa LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BOo31yxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bub6nmmoreka [IOK

42
KpUCTALIOB. JKHIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bubnmnoreka HOK
tertoTa rasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [IOK
44 0
Y PaBHEHHE TEMI0BOro Oanarica https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3apsi. bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI OBOIHUKHI 3a1f(r))H COXpaHEHUS bubmorexa HOK
YHpOBOZ ’ P https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsijia
47 B3aumoneiictBue 3apsnoB. 3akoH Kyiona. bubnmorexa LIOK
To4YeuHBIi 2EKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.
48 [TpuHIIAD CYIIEPITO3UIINH IIESKTPHUSCKUX bubmorexa LHOK
p VH yrep H B p https://m.edsoo.ru/ffOc6df2
nosieid. JIunum HanpsKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro mods. bubmmnoreka HOK
ITorenmuan. Pa3HoCTh MOTEHIIUATIOB https://m.edsoo.ru/ff0c6f00
I[TpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noljie bubmorexa [JOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuoreka [{OK
51 OnexTpoéMrocth. KoHnencaro
HICKTPOCMIOCTD HeHcatop https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmnorexa [JOK

DHeprus 3apsKEeHHOr0 KOHEHCcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

54

[IpuHUMI NElCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOTIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHIE IEKTPOIpUOOpOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO TOKA.
3akoH /[xoynsa-JIeHna

bubmuoreka [IOK
https://m.edsoo.ru/ffOc74f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 1715 OJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

60

DIIEKTpUYECKUI TOK B Bakyyme. CBONMCTBA
3JIEKTPOHHBIX ITyYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

IpuMecHas nposoaumocts. CBoiicTBa p—N-
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

paciiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
62 1
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnuoreka [{OK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 i aKTquCIcoe i IEMGHSHI/IC };T IE)IBI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHHUKHU 0€3011acCHOCTU
. bubmuoreka [{OK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora 4 o Teme
66 «Qnekrpocraruka. [1ocTosHHBIM 1 bubmuoreka [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblit ypok. KonTponbHas paboTa 1o bubmmnoreka HOK
67 1
Teme "DIEeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O60061maromui ypok no 1 bubmuoteka [IOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmnsIT OpcTena. Bzanmoneiicteue 1 Bubmorexa ITOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. JlabopartopHuas pabora 1 1 bubnmnorexa [JOK
«HMccnenoBanue qeUCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 BHOK cs1 3apshDKeHHYo yacTuiry. Cuia 1 bubmmorexa [JOK
ABIDIYTIYIO p o my https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

7 JlaGopatopnas pabora «MccnenoBanue 1 1 bubnnorexka [JOK

SIBJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIIUW>

https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
I1OJIS1 KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJsie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,
NIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHL], UHIYKIIMOHHAS II€Yb

10

11

12

O6o6mmaromuii ypok «MarauTHoe 1ode.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»

KonTponbnas pabota 1 no teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE UHAYKIIHS)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

Konebartenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKITY
MEXaHUYECKUMH M IEKTPOMArHUTHBIMU
KOJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHIE KOJICOaHHUS.

bubmuorexa [JOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblil Tok. CUHYCOUJAJIbHBII
17 [IEPEMEHHBII TOK. MOILITHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUTUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAa4YEeHUE CUJIbl TOKA U HAIIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnosib30BaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccas4
[TonepeuHsle U MPOAOIBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.
PasButue cpencts cBs3u. Paguonokarus
o5 KonrtponsHas padora 2«Konebanus u bubnnorexka [JOK

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPOAHOM cpeze. ToueuHbI HICTOYHHUK
AHOPOAHOM P https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 csera. [locTpoeHne n300pakeHni B IIIOCKOM bubmmorexa LIOK
’ p p https://m.edsoo.ru/ffOcd4e0
3epkaje
[Ipenomnenue ceta. [loaHoe BHYTpeHHEE
28 orpaxxenue. [IpenenbHbIi yroJ moaHoro bubmmorexa [JOK
P - peA yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMyia TOHKOW JTUH3bI. Y BEIUYECHHE bubamorexa LOK
Py ' https://m.edsoo.ru/ffocddle
JIUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro
32 csera. LIBer. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubnnorexka [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM
P P . bubnmuotexa [JOK
36 MexaHuku. [TocTynatsl cienuansHON Teoprun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITHBUCTCKOM
38 gacTuilbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
HpL- p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 Kontponbras padora 3«Ontruka. OCHOBBI bubnnoreka [HOK
CIIEIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;(b(bOToa(p(geKTa «Kpacnas bubmorexa LHOK
g - BP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XHUMHYECKOe NECUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE
44 puMeHeHue: PoTorIeMeHT, POTOAATIHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1E€MEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHUKHN https://m.edso0.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aTOMa
bu6mmorexa [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHue GOTOHOB MPU bubnmuorexa [JOK

nepexonc aroma ¢ OAHOr0 YpOBHS SHEPTHUU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cffc4
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Ha qpyrou. Buasl ciekTpos

49

50

51

BomnHoBEIe cBoiicTBa yacTull. BoaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHUE

OTkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3TYyYCHUS

CgoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUS.

Bnusuue pPaarOaKTUBHOCTH HaA JKHBLIC
OpraHu3Mbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd2

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3JIy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodiaemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHON DHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrisiii cton «®yHnameHTanbHble
B3anMoJieiicTBus. EquHCTBO (hrzmueckoit
KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ipKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC IBHUKCHHC.
ComnHeuHast cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIa ¥ 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 MBI ITIaBHOM IIOCIICAOBATECIHLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npuxenne CosHua B
lNamaktuke. I'anmaktuku. YE€pHbIe IBIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

Kontponbnas pabota 4 «31eMeHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

63

64

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHUYECKOMN
cdhepax eaTeTbHOCTH YeI0OBEKa

O6o06maromuit ypok. Ponb u mecro ¢puzuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOMI
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMHUPOBaHNH TPEICTABICHUHN O
¢du3nuecKoil kKapTuHe MUpa
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O606maromuii ypok. Mecto pusnueckoit




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHbIX IIPEACTABICHUH O
pupoje

PesepBHbIil ypok. MarautHoe noie.

66 1
DneKTpoMaruHuTHast MHIYKIUS
67 PezepBHbiii ypok. Ontuka. OCHOBBI 1
CHelHabHON TEeOPUU OTHOCUTEIBLHOCTU
Pesepnbiii ypok. KBantoBas ¢pusuka. bubnuorexa [JOK
68 1
DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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Konrponsnas padora Nel.10 kiacc.

10.1. PABHONEPEMEHHOE ABWXEHUE

BAPUAHT 1

1. JIbDKHHMK chyckaercs c LOPBI C HAaYaJIbHOH CKOPOCTBIO
6 M/c u yckopennmem 0,5 wm/c’. KakoBa mmmna ropsi, ecmu
CIIYCK C Hee mpojoinkajics 12 c¢?

2. ABToGyc mBuxercs co CKOpocThIO 54 kM/4. Ha kakom
PaCCTOSHAM OT OCTAHOBKM BOIMTENb JOJKEH HAYATE TOPMO-
’KCHHE, eCu 11 ynoOCTBa naccaxupos YCKOpEHHE HE IOJIK-
HO mpeBbiath 1,2 m/c™?

3. Koopamuara aBmwxymerocs tena c TEYCHHEM BPEMCHH
MCHACTCS 1O CHENYIOWIEMY 3aKOHy: x=—1+3¢—¢£. Onpenenu-
T€ HAYaNbHYI0 KOOPAMHATY Teld, MPOEKLMIO HAYAILHOMN CKOpO-
CTH U NIPOEKLHUIO YCKOpeHUs. YKakute XapaKTep IBUKEHHUS Tesia.

I

Puc.

v. M/ cd

4. Tponneiibyc asurancs co CKOpocThio 18 kM/u u, 3a-
TOPMO3HB, OCTaHOBHICH 4epes 4 c. Ompeaenure YCKOpeHue
1 TOPMO3HOH MyTh Tpoeibyca.

: S. Camonery ans B3nera HYXXHO IpH-
[ T | | obpecru ckopocrs, paBHyIO 252 xm/y.
e . CKonpKko BpeMeHM mamres pasroH, ec-
4 JI1 3Ta CKOPOCTb JQOCTHUTAETCS B KOH-

: L€ B3JICTHOH IOJIOCHI UIMHOH 980 m?
8 6. Ilo rpadpuky npoekuuu CKOpoO-
2 |  CTH, H300pakeHHOMY Ha pUCYHKe 1, om-
1
0
1

PEIICIIATE YCKOPEHME, C KOTOPHIM JBHU-
‘ TAIOCh TeNIO, H-IIEpEMENICHHE, COBep-
2 4 6 107" mennoe um 3a BpeMs 8 c.

1

7. JlBa aBTOMOGHIS BBIE3KAIOT U3 OJHOTO IIyHKTa B Oj-
HOM HanpaBieHuu. IlepBbIii ABTOMOGHIL BbIe3)KaeT Ha 20 ¢
[103%e Apyroro. O6a ABHKYTCH C OXHMHAKOBBIM YCKOpPEHHEM,
paBHbiM 0,4 M/c™. Yepes ckombko BPEMCHH, CUUTAsi OT Ha-
Halla JIBIOKCHHS TEPBOTO aBTOMOGHIIS, pPACCTOSHIE MEXIY
HUMH OKaxXeTcs paBHbIM 240 m?

8. C xakuMm yckopenmem aBuKercs TEJ0, €CIM 3a Iec-
TYIO CEKYHIy 3TOTO ABMXXEHHS OHO NPOULIO NyTh, DPaBHBII
11 M? Hauanpuas CKOpPOCTb ABHXKEHMs paBHA HYIIO.

9. JIBuxeHue aByx aBTOMOOWJIeH ommChIBaeTCs Cleayio-
UHMH YPAaBHEHUSMU: x,=2/+02f nu x,=80—47. Onpenenu-
T€, KOrla u rae mpousoiiger ux BCTpeua. Haiinure paccro-
AHUE MCKIY HHMH 4Yepe3 5 ¢ MOocie Hayana JBHKEHHS.
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10.1. PABHONEPEMEHHOE OBW)XEHUE

BAPUAHT 2

1. IIpu kakoi CKOPOCTH CaMOJIET MOXET ITPHU3EMIIUTHCS
Ha INOCaJ0YHOH MOoJjoce aspozpoma nnuHoi 800 M mpu TOp-
MOXEHHUH C yCKOpeHHeMm S5 m/c™?

2. Yepes CKONBKO CEKyHHA IMOCIE OTIPABICHHS OT CTaH-
MU CKOPOCTh IO€3lla METPONOJUTEHA JOCTUTHET 72 KM/4,
€CNIM YCKOpeHHe NpH pasrode pasHo 1 m/c™?

3. KoopauHaTa ABIKYLIErocs Tela € TEYCHHEM BPEMEHH
MEHsSIeTCA 1O CredylomeMy 3akoHy: x=10—7—2¢. Ompene-
JIUTE HAYaJIbHYIO KOOPAMHATY Tella, MPOEKIHI0 HadyaJdbHOM
CKOPOCTH M TNPOEKLHIO YCKOPEHHUs. YKaXUTe XapaKTep IBH-
XKEHHUsS Tema.

R

II

4. 3a BpeMs TOPMOXEHHs, paBHOE 5 C, CKOPOCTb aBTO-
MoOuns ymensmmiack ¢ 72 km/a o 36 xm/u. Ompenenute
YCKOpEHHE aBTOMOOHIIS NMPU TOPMOXEHHH U JIMHY TOPMO3-
HOTO IyTH.

5. Ilyns, nersimas co CKOPOCTHIO

v, M/c 400 m/c, BneTena B NEPEBSIHHYIO JOCKY

Puc.

u yrnybunace B Hee Ha 20 cm. C ka-
i T KHM YCKODEHHEM JBHTaJIaCh IyJIs BHY-
ol — Tpu pocku? Ha kako# riaybune cko-
e~ | pOCTh IyJNH yMEHbUIWIAcCh B 2 pa3a?
T 1 6. Ilo rpaduky HpOEKHHH CKOPO-
CTH, N300paXEHHOMY Ha PHCYHKe 2, On-
i pEelENUTEe YCKOPEHHE, C KOTOPBIM J[BH-

i rajoch TeJI0, W TNEPEMEINEHUE, COBEP-
2 4 6 8 10¢ ¢ =

» ¢ meHHoe uMm 3a Bpems 10 c. -

o

- N W s Gl

0
2

801

7. JIBa BenmocumneaucTa eAyT HaBCTpedy Apyr apyry. Ilep-
BBIM, UMesi CKOPOCTh 27 KM/Y4, MOAHHMAETCSI-B rOpPy C YCKO-
pennem 0,15 m/c’, a BTOpPOH, HMMesd CKQPOCT 9 xm/4, cmyc-
KaeTcsi ¢ ropsl ¢ yckopenuem 0,25 m/c”. Yepe3 kakoi mpo-
MEXYTOK BPEMEHHM OHHU BCTDETSTCS, €CIM M3BECTHO, YTO
BCTpeYa NPOM30HIET HAa CEepeANHE IMyTH?

8. ABTOOYyC, OTXOISI OT OCTAaHOBKH, JABHXKETCS paBHOYC-
KOPEHHO M IPOXOJAUT 3a TPEThIO cexkyHAy 2,5 M. Ompenenu-
T€ NyTh, IPOWUJICHHBIN aBTOOYCOM 3a MATYIO CEKYHIY.

‘9. YpaBHEHHS JBIKCHUS JBYX TeJl UMEIOT CIEAyIOUUA BU/L:
x,=10t+0,4r u x,=—6t+2¢r. Haiinure Mecto U BpeMs HX
BcTpeuu. Kakum Oyzmer paccrosiHue Mexay HUMHU yepe3 S c?




Konrtponsnas padora Ne 2.

10.3. 3AKOHbl AUHAMMUKMH

BAPUAHT 1

1. ABTomMo6unbs Maccoit 3,2 T 3a BpeMs 15 ¢ oT Hayana
JBHXKEHHUS Pa3BHI CKOPOCTH, paBHyI0 9 M/c. Ompenenure cH-
71y, COOOMIAIOMIYI0 YCKOPEHHE aBTOMOOMIIIO.

2. Kanat BeimepxuBaer Harpy3ky 2000 H. C xakum Hau-
OOJIBIIMM YCKOPEHHEM MOXHO TIOJHMMAaTh IpPy3 Maccou
120 kr, yToOBI KaHAT HE pa3opBajcs?

1I

3. IloogpeMm rpy3a Maccol 75 Kr ¢ mMOMOULIbIO KaHaTa Ha
BeicOoTy 15 M mponomxaincs 3 c. Onpeaenure Bec rpy3a IpH
MOABEME C IOCTOSIHHBIM YCKODEHHEM.

F, F,
< e
Puc. 5

4. Ha riagkoM crose JexaT [Ba CBA3aHHBIX HUTBIO IDY-
3a (puc. 5). Macca neBoro rpys3a pasHa 200 r, macca mpa-
Boro rpy3a paBHa 300 r. K nmpaBomy rpy3y NpHJIOXEHa CH-
ma 1 H, x neomy — 0,6 H. C xakuM yCKOpEeHHEM IBHXKYT-
Csi Tpy3sl M KakOBa CHJIA HATSKEHHUS COENUHSIOMEH HUTH?
(TpeHue He y4YMTHIBATH.)

I

5. Ha HemoaBmxHOM OJIOKE ypaBHOBELICHBI [Ba Ipy3a,
no 100 r xaxneiii. Kako#t Maccel meperpy3ok Haao IIOJO-
XKUTh Ha OJMH M3 IPY30B IS TOro, YTOOBI CHCTEMa Hadyaja
nBuratecs ¢ yckopenuem 0,2 m/c*?

6. KoHpkobexel| npoe3xaer no riakod roOpUu30HTAIbHON
MOBEPXHOCTU JIbJla MO HHEPUHH pAacCCTOsHME, paBHOoe 80 M.
KakoBa HayaibHas CKOPOCTh KOHBKOOEXIIa, €CIM ero macca
paBHa 60 xr, a xo3¢dunuent tpeHus paseH 0,015?

13




KonrtponsHas padora Ne 3

rFA30BbIE 3AKOHbDbI
2 BAPUAHT 10/1 |

s |

1. Haiitu sapienne |1 HEOHA. SCid macca ero 451, 2 temneparypa 0 °C.
i 2. BuyrtpeHuui o0beM JIMIMHIPA JBUIATENN BHYTPEHHETO cropanus 0931
Kakoit ofbem 3aiiMyT mpi HOPMATBHBIX yCTOBHAX BEDUIOTIHBE Ta3Bl. BRIOpachl-
| paemble 32 OLUH XON NOPLINS, ecT¥ K MOMEHTY OTKpBITHS BBITYCKHOTO Kranana |
JeMIIepaTYPa [233 B WIHIPE 1000 °C. a 1aBaeRue 5 at?
3. P » |
E 1 i TipeacTasTs HAHHLI TpOLIECe B KOOPAN- 1
i | l warax V (T) u P (V).

L Sl -

! 4. CraipHOR 6a1N0H HANOTHEH a30TOM OPK TEMIEPATYPE 12 °C. JaBneHne |
l asora 15 MIla. Halit [/IOTHOCTH 430Ta TP 3THX YCJIOBUAX.

5, B y3Koi Tpybke, 3anadHHOM ¢ OJIHOTO KOHUA, HaXOAMTCH cTonbuK pTYTH |
| soicotoit 5 cm. Koraa Tpy6Ka pacnioIokeHa BEPTHKANBHO OTKPhITHIM KOHLIOM
1 BBEPX, TO WIMHA BO3AYIHOTO cTonbuKa, 3aneproro PIyTbIo, 10 cm. Kaxosa 6y-

€T LTMHA HTOTO BO3AYWHOTO CToNGMKA, ecii TPYBKY pacTionoXuTh OTKPBITHIM

| KOHLOM BHK3? l‘cpmom‘a:lwo‘? ArmocdepHoe 1aBACHNE HOPMATBHOE.

i 6.

‘ TpencraButh JIaHHB TpOTECC B KOOPAH-
| warax P (T) u P (V).

1

B s e e
| 7. HesbicoKui CTEKIAHHBI COCYl ofpeMOM 1 IM* HATIONHEH BO3(YXOM MIpY |

namiennn 200 My pr. CT- Kakoe KoNH4ecTBO BOLE! BOET B COCY/L. CCIH B HEM
| cnesarh oTBEpCTHE oI BOXOH HA TIYOHHC 2 M O NOBEPXHOCTH? ‘Armoceproc |
| napierme 300 MM PT. CT-

i 8. ManchbKylo CTEKISBHYIO ApOBUPKY MOMEILAIOT B BOILY OTKPBITB(M KOH- !
I (oM BHU3. Ha xaxoit rayGiHe BOId poiIET B NPOOUPKY HA % ee AAMRBIT AT- i
| mocdepHoc 1aBNCHHE TS0 MM DT Lt 5

TMpencrasnib JAHHBI npouece B KOOpILU-
natax V(T)u P (T).

B*. BeprukaibHast TpyOka vii} a B caeya © PTVTBIO TaK, 4ro crond pryiu !

| B rpyBke paseH 40 MM iail [TOBCPXHOCTLIO PTYTH B COCYAE. a croif BO3MYXL
papeti 190 MM HAIL PTYTBIO Ha cxonbKo Halo onycTHib TpyBKy. UYTODBI yPOBHH
DTYTH cpuui—m.‘mct-‘ ATMoChepHo? AauTEHIE HOPMAUTLHOE. i

AW ULDIE GANUMAD!

3 BAPUAHT

10/1
1. B 6awione -
15 ar. Npusecrn ocsziﬂ”f;",fﬁ :g;‘M;:n TpH Temmeparype 27 °C u na —
2. Vimeercst 12 1 yrekuc, BHBIM YCTOBHAM. ABMTCHH}

it aboy rasa YFTEKHCIOTO [a3a TION IaBieHHEM 9 aT 1 Tex
3.V ‘ Miepatype 288 °C

f TpeacTasutes
AaHHbBIR

a : Hatax P (T) u P (V). npoliece 5 Koopau-

T

4. Ilon Kakum
5 NIABTEHUEM H =
100 °C ero moTHi YXHO CXaTh BO:
0CTh i IAYX, dT
g “y3blpbij:l: PABHO# MUIOTHOCTH NpH HOSE!:‘IFI?:[XRMHEPQWPG
yBel a rasa, BCILTBI YCnoBHAX?
MaWICs B 2 pasa BAIOLIETO Ha TIOBE| :

OBEPXHOCTH ose[:)a 2'79C"P;ﬂeﬂmb IySuHy osepa, Telz‘::c:b co mHa osepa,
MaTkice. , a Ha ero aue 17 °C. ATMocq)ep,(po:ypa BO3AyXa Ha

6. P JaBleHHe HOp-

TpeicTaBuTh garHbIH [

natax V (T) u P (V) POLECC B KOOPIM-

& o
pIolHi‘Hchl ¥3KOif TOPH30HTANLHO!
200 Ha{’(ﬂlllﬁ“cﬂ Kane:x:
cn’. Ha xikoe
paccros €
Harpe.rb Ha 26 ¥ HHE LepeMecTUTC
Pt A Kaneabka, ecam ol
it etk KL Y a CTOJIBKO X& OXIaaHTh? Hgmeﬂeuz‘é:”ogmm“
, A BEMOB

7. L
% CTHHIOPUYECKHIA coc
1 nel
Kaxoso Gyzer paaHOBECHoey JCNUTCH HA IBE YACTH MONBMKHBIM NOPLIHEM

TIOMELIEHO HEK TIONOXEHHE T10|
OT pUIHA, KOTIA
OpPOE KOJIMYECTBG KMCIIOPOma, B 4 o TIA B OQHY HaCTh cocyma
Y YTYIO — TaKOe XK€ KoM
ye-

CTBO BOJOpPO/A, €
, CCK oBlias WMHa
X cocy/a pal g
8. MopuieHs Maccoii 3 kr 1 nIoWwas0 Opl nug EEh
> M

HUMIHHApE.
pe. Bo cKoabKo pas yMeHbLMTes 065emM IldBUT Ha ra3 B BEPTHKATLHOM

BHTb rpy3 Maccoif 3,1 xr? rasa
RS , ecnt
CTOAHHA. \1 k1? ATMocepHoe namnenme 100 x?l: a]%?m"b AorTe

= neparypa no-

9. P

i ¢

MpeactasyTs sa
watax V (T) MIIPI-#E):W\ NpoLiece B KOOpaK-

Ba onu 6aruiona, coney LLUAe ra3 mpu Temneparype 0 °C, co-
B*, HaKOBbIX p: P
) K| pH

it Tpy6Ko# auamer POM 5 MM, Toce € KOT
bKa pTyTH. Kanenska nenur seck €OCYA Ha /1Ba 06bema 0o
PEAUHE KOTO-




KoHTponbHana paboTa 4

NOCTOSIHHBIA
3NEKTPUYECKUM TOK

2 BAPUAHT 10/4

i
1. OnpeaeanTs ClLTY TOKA U TPOBOIHUKE R, 1 HanpsKeHHe Ha XOHUAX po- |
pomHuka R., ecau BJIC wcrousuka 2,1 B, €ro BHYTpeHHee CONpPOTHBICHHE
120M; R =70m: R, =5 OM: R, =4 Om.
s
T
ol

H L 3 '

2. OnpencAnTh MOLUHOCTb 3/1EKTPMYECKOTO YAWHHKA, €C/IH B HCM 32 20 MuH
HarpesaeTcs 1,44 KT Boanl OT 20 °C no 100 °C. KI1J] vaiinuxa 60 %. YaenrpHas
TenNoeMKOCTh Bomnl — 4200 Jx/kr * K.

3. OnpeacnuTh OKASAHMA BCEX NPMOOPOB, CCITH ABHXOK PEOCTATA HAXOIHT-
¢a Ha cepeansie. DJIC ucTouHNKa 9.5 B, BHyTpeHHee conpotnuackue 1,5 Om,
R, =40 Om, R, =60 Om, R, =120 0m. Kak H3MCHSITCH NOKAZAHHS BCeX [IPUOOPOB
TIpH ABMXCHUH NOA3YHA PEOCTATA CHH3Y BiepX? CONpOTHRIICHNE peocTara 52 OM.

CI e

4. 3a kakoe spemMa 3 av’ Bosi Harpeiot OT 20 °C A0 KMNEHUA JNCKTPOKMIIS-
THABHHKOM, ¢C/1¥1 Hanpsikenue B ceth 220 B, conpoTHBICHHE HarpesaTens Kn-
namuasAnKa 55 Om? KIJ1 kunstuisawka 60 %.

5, B aneKTponasIbHKKe NpH HanpsxeHnk 220 B BosHMKacT Tok cuioi 0,2 A.
Kakoe KOIM¥ecTBO OJ0Ba, B3AToro npu 22 °C, MOKHO PaciulaBHTb 3a 2 MMH,
ecnn KT masmbauka 90 %? YaenbHas TennoeMKocTh omosa 230 Ix/xr K,
ero yaenabHag TennoTa maasacHus 59 000 JIx/kr. Temnepartypa NidaBIeHus 010~
Ba - 232°C.

6. Kaxoii ToK TeueT yepes amrie pMeTp ¢ NPeHCOPEXHMO MaTeIM BHYTPCHHUM
COMPOTUBICHHEM B CXEMC.

B*. Tpamupajinkiil BArOH Maccoi 20T ABMXKCTCS PABHOMEPHO TO TOPH30H-
LUIBHOMY yuackRy TYTH $O CKOPOT 54k Tloce OTKIIOUCHHUSA 2ICKTPO-
ABUIaTeAs OH MICT PABHO3AMCLICHHO M MPOXOAHT J0 OCTRHOBKM NyTh 450n. |
Kaky1o 31eKTpHHICCKYH) MOUTHOCTh HOTPeG:1sLT 31CKTPOIBHTATCAL 10 CTO OTKTIO- ‘
yerna? K1 apuratean 75 %

e gy s ]

%

1O | U¥HNDIVI
ANEKTPUHECKUN TOK

(1074 |

1. OnpeaeinTb CHIY TOKA 1 IPOBOAHHKC R, H HANPAXKCHUC B KOHL@X N1po-
pomHnka R, ecm 3/1C netoumka 9 B. a ero BHyTpeHHee conpoThnneHue 1.8 Om.

3 BAPUAHT

R,=30m
Ry R: | |8 R,=20m
R =10m.

2. DACKTPOKHTIATUILHHUK MoumocTsi0 | KBT, paboTalonmit OT ceTH ¢ Hanps-
xermem 220 B, 3a 12 voan narpesaet 1,5 2 Boab Ha 88 °C. Yemy pasen KITJ
HarpeBate.1s? YienbHan TeII0CMKOCTs Boast 4200 x/xr - K.

3. OnpeaeanTh IOKa3aHHs BeeX NPUOOPOB, €CNIH ABUKOK PCOCTATA HAXOMHT-
c% B KpaliHeM npaBoM NOTOXCHHH. Kak namensites nokasanus npubopos, eciau
IBWXOK PEOCTATA NepeMewtaTh BIeBo?

JAC=12,4B
r=0,20m

R, =290Mm
R,=1.60m
R,=60m
R,=20m

4. DNeKTpOABHraTe/Ib TPAMBAMHBIX BArOHOB paboTaeT MpH Toke 112 A U Ha-
npsxeHny 550 B. C Kakolf CKOPOCTbI) NBHKETCS TpaMBal, €Ccau ABUTATCIIM co-
anaoT cuay Tary 3.6 kH, a KT ax 70 %?

5. Cxonbko Jbga, Baaroro npu —10 °C, MoXHO pactonuTh 3a 10 MMH Ha
2MEKTPOMLIMTKE, paboTajolteil o cety HanpsbkerneM 220 B npn Toke 3 A, ecam
obumit KI1J{ ycranosku 80 %? YaensHas TenioeMkocTs Mbaa 2100 Dx/xr - K.

| Yneaphas Tennora naaBieHus dbaa 340 kIx/KT.

6. HaiiTyt pacnipeaelcHHC TOKOB H HaMPSKEHUA B IPOBOIHUKAX
t r=10m: BJAC=12B

R =30m: R,=40m
R,=40m: R, =20m
Ri=30m: R;=10m

B*. DaeKTpHuccKHA HailHMK MMeeT B HarpeBaTenc ABe ceKunM. [Ipu Biviic
HYEeHUH nepuoﬁ CeKUWH BOMA B HaHHHKE 3aKHIMaeT 3a 10 MMH. a npH BAKOYEHHN
BTOPOi cekumy — 3a 40 MuR. Yepes CKONLKO BPEMEHH 3aKHMITMT BOIA, CCITH BKIKO-
YUTL 00C CCKLMH NApATENbHO HIH nocaenoparearHo? Yci1osus HarpeBaHus
OMHHAKOBDI

19



KPAUTEPUU OLIEHKH 3HAHUM YYAIIIUXCSI

OIIeHKa YCTHOI'0 OTBE€TA
HpI/I OLICHKE YCTHOI'O OTBETa y4all€rocs H€O6XOI[I/IMO YUUTBIBATD:

1. npaBUIBHOCT W OCO3HAHHOCTb M3JIOXKEHUS COJEP)KaHUS, IOJHOTY PACKPBITHS
HOHATUH, TOYHOCTh YIOTPEOJIEHUS] HAyUYHBIX TEPMUHOB;

2. crerieHb c(hOPMUPOBAHHOCTH MHTEIUIEKTYAJIbHBIX U OOIINX YU4E€OHBIX YMEHHIA;
3. CaMOCTOSITEILHOCTh OTBETA;
4. pedeByI0 TPaMOTHOCTH ¥ JIOTHYECKYIO ITOCIICIOBATEIILHOCTh OTBETA.
Ouenka “5” craBUTCS, €CIIH:
* TIOJTHO PACKPBITO COJIEpKaHUE MaTepuasia B 00beMe porpaMMbl U yUeOHHKA,;
* YE€TKO U MPaBUJILHO JIAHBI OTIPE/ICIICHUS U PACKPBITO COJICPKAHUE TIOHITHH,
* BEpHO HCITOJIb30BAHBI HAYYHBIC TCPMUHBI,
* LIS I0Ka3aTeIbCTBA UCIIOIb30BaHbl PA3INYHBIC YMEHUS;
* OTBET CAMOCTOSITEIILHBIN, UCTIOJB30BAHBI PaHEe MPUOOPETCHHBIC 3HAHMUS.
Ouenka “4” craBUTCS, €CIIH:
* PacKpbITO OCHOBHOE COJIEpKaHUE MaTepHalia;
* B OCHOBHOM TPAaBHJIbHO JIaHbI OMPEICTICHUS MMOHATHI U UCIIOJIb30BaHbI HAYYHbIE TEPMUHBL;
* OTBET CaMOCTOSTCIIbHBIN;

* OIIpEACIICHUA MIOHATHUH HCIIOJHBIC, AOIIYIICHbI HC3HAYUTCIIbHBIC HapyIICHUA
IOCICAOBATCIBHOCTH H3JIOXKCHUA, HEOOJIBIIINE HETOYHOCTHU IIpru KUCIOJB30BAHUH HAYYHBIX
TEPMHUHOB HUJIU B BBIBOJAAX U O606H_ICHI/I$IX.

Onenka “3” craBHUTCS, €CIIH:

* YCBOCHO OCHOBHOC€ COJCP7KaHHC yqe6Hor0 MaTrepurajia, HO H3JIOKCHO Q)parMeHTapHo, HC
BCErJa IMOCJII€A0BAaTCIIbHO,

* OIIpEACIICHUA MMOHATUM HETOCTATOYHO YCTKUC,

* HE HCIIOJB30BaHblI B KadC€CTBE J0Ka3aTCJIbCTBA BBIBOJABI H O606HI€HI/I$I WM OOIMYIICHBI
OIIMOKH IIpU UX U3JI0KCHUU;

© JONTYIICHBI OIMOKK ¥ HETOYHOCTH B HCIIOIL30BAHUHU H&y’—IHOI\/’I TEPMHUHOJIOTHUH,
ONPEACIICHUH TTOHATUH.

Onenka “2”’cTaBuUTCs, €CIU:
* OCHOBHOE COJIep>KaHue Y4eOHOTro MaTepuania He PacKphITo;
* HC JaHbI OTBCTHI HA BCIIOMOT'aTCJIbHBIC BOIIPOCHI YUUTCIIA,

© JONMYIICHBI FPY6BIC OIINOKH B OIpeaACICHUN HOHHTHﬁ, IIpU UCITOJIb30BAHUHU TCPMUHOJIOTHH.

OneHka caMOCTOAITEIbHBIX, IPOBEPOYHBIX H KOHTPOJIBHBIX PadoT.



CaMocTosiTenlbHBIC, TPOBEPOUYHBIC, KOHTPOJBHBIE Pa0OTHI  COCTOST W3  3aJaHUM
0053aTeILHOTO ¥ TIOBBIIICHHOTO ypoBHEeH. KoJIMYecTBO 3aJaHMi TOBBIIICHHOTO YPOBHS
MOXKET OBITh HM30BITOYHBIM W BBIIOJIHEHHWE BCEX 3aJaHUN ATOrO YPOBHS HE SIBISETCS
00s13aTENIbHBIM.

Ouenka “S5” cTaBUTCS B TOM Clly4ae, €Clu:

- BBITIOJIHEHBI BEPHO BCE 3a/1aHusl 0053aTEILHOTO YPOBHS U HE MEHEE JBYX 3aJJaHUI CPEIHETO
YPOBHS;

- OJHO W3 3a/JIaHMil 0053aTENLHOIO YPOBHS HE BBIMOJHEHO WM TPHU BBITOJIHEHUH €ro
yyaluiicss AOMyCcTUa IpyOyro OmMOKY, HO MPH 3TOM BEPHO BBINOJHEHBI HE MEHEEe Tpex
3a/IaHUI TTOBBIIIEHHOTO YPOBHS CJIIOKHOCTH.

HpI/I HaJINn4uun He Oonee OOHOI'O HEAOYCTa B YKa3aHHBIX BbBIINIC CIIy4YasdX OLCHKA HC
CHMIKACTCA.

Ouenka “4” ctaBuTCS B TOM ClIy4ae, €ClIu:
- BBITIOJTHEHBI BEPHO BCE 3a/IaHMsI 00s3aTEIILHOTO YPOBHS M OJTHO 3aJaHUE CPETHETO YPOBHS;

- OJIHO W3 3aJaHUi 00s3aTENIbHOTO YPOBHS HE BBINOJHEHO MM TPU BBIIOJIHEHUU €Tro
yYamuics JONyCcTUI TpyOyro OmMOKY, HO TPHU ITOM BEPHO BBHIMOJHEHBI JBa 3aJaHUS
MOBBILLIEHHOT'O YPOBHS CJI0KHOCTH.

[Tpu Hanmuuu He OoJiee OJHOHN HerpyOol OMMOKM W OJHOTO HeJoYeTa, WM He Ooyee ABYX
HEJ/IOUYETOB B YKA3aHHBIX BBIIIC CIIyYasx OI[CHKA HE CHUKAETCSI.

Ounenka “3” craBuTcs B TOM Cilydae, €CIIU:
- BBITMIOJIHEHBI BEPHO BCE 3aJ]aHUs 0053aTEIbHOTO YPOBHS;

- OJHO H3 3aJIaHI/II71 00513aTeJIEHOTO YPOBHSA HE BBIIIOJHCHO WX IIPH BBIIIOJHCHHU C€ro
yanHﬁCﬂ AOITYCTHUIT Fp}I6y1-O OH_II/I6Ky, HO IIpHU 5TOM BCPHO BBIIIOJIHECHO OJHO M3 SaﬂaHI/Iﬁ
IOBBIIICHHOT'O YPOBHS CJIIOKHOCTH.

[Tpu Hanmuuu He Gojiee 0HONM HErpyooil OmMOKK M TPEX HEIO0YETOB, WIM MPU OTCYTCTBUU
OLIMOOK, HO MPU HAJIMYMK YETHIPEX-TISITH HEJOUETOB B YKA3aHHBIX BBILIE CIIydasx OLICHKA He
CHMOKAETCSI.

Onenka “2” crtaBUTCS B TOM CJy4ae, €CIM KOJMYECTBO BEPHO BBIIOJIHEHHBIX 3aJaHUI
MEHbIIIE KOJTMUECTBA 3aJaHUH, P KOTOPOH MOKET OBITh MOCTaBJIEHA OLIEHKa “3”.

O1neHKa TeCTOoB.

Ouenka “S” ctaBUTCS B TOM ClIy4ae, €ClId YYalluiicst BEpHO BBITTOHIUT Oosiee 80% 3amanuii
TecTa.

Ouenka “4” cTaBUTCS, €CIIH yJaIIuics BepHO BIOTHII 61% - 80% 3amanuii Tecra.
Ounenka “3” craBurcs, ecin yuyammiicss BepHo BbinoaHuI 50%-60% 3amganuii Tecta.

Ouenka “2” cTaBUTCS, €CIIH YJaIIUICS BEPHO BBITTOHIII MeHee 50% 3amanuii TecTa.

OmuoKU M HeT04YeThl.



I'pyObIMM cunTaroTCs CIEAYOLUE OUIMOKU:

1. He3HaHME onpeacii€Hus OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBWJI, HC3HAHUC (bOpMy.TI,
O6H_IerI/IH$ITBIX CHUMBOJIOB 0003HAUYEHHUI U CANHUI] UX UBMCPCHUS;

. HEyMEHHE BBIICIIUTH B OTBETE IJIABHOC,
. HEyMEHUE IPUMEHUTH B OTBETE 3HAHUS JIJIs PEIICHUS 3a/1a4;
. HEyMEHUE JIeJIaTh BBIBOJIbI 1 0000IIEHNS;

. HEYMEHHE YUTaTh U CTPOUTH TPaPUKHU U JHArPAMMBL;

o O A WD

. HCYMCHHUCE I10JIb30BAThCA y‘le6HI/IKOM H CIIpaBOYHHUKaMHU I10 (1)I/ISI/IK€.

K HerpyObim ommbkam OTHOCSTCS:

1. HerouHOCTh  (HOPMYIHMPOBOK, ONpEACTCHUN, NOHATHH, 3aKOHOB, BBI3BAHHBIC
HEIOJIHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB ONPEIEIIIEMOIO IOHATUS WIM 3aMEHOU
OJIHOT'O-JIBYX M3 3TUX IPU3HAKOB BTOPOCTEIICHHBIMU;

2. olIMOKY, BBI3BAaHHBIC HECOOIIOICHUEM YCTIOBHIl paOOTHI;
3. OMOKY B YCIOBHBIX 0003HAYEHUSIX, HETOUYHOCTh TpaduKa;

4. HepallMOHAIBHBIA METOJl PElIeHUs 3aJadyd WM HEJOCTaTOYHO MPOJYMAaHHBIM IUIaH
YCTHOTO OTBETa (HapyUIEHUE JIOTHMKH, TMOJMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

5. HEPALIMOHAIBHBIE METO/IbI pa0OTHI CO CIIPABOYHOM JINTEPATYPOH;

6. HCYMCHHC pCIIaTh 3aa4u B 06IJ_ICM BUIC.

Henoueramu sBnstoTCs:
1. HepanmoHaIbHBIE TPUEMBI BEIYMCIICHUH 1 TpeoOpa3oBaHuil;
2. omOKY B BBIYMCICHUAX (apudmeTnueckue);

3. HeOpeKHOE BBHIMTOJTHEHHE 3aITUCeH, YepTekel, cxeM, rpaduKoB.

INPUMEPHBIE KOHTPOJIBHBIE PABOTbI

[IprmepHbIe KOHTPOJIbHBIE PA0OTHI MOATOTOBIEHBI B cOOTBEeTCTBUU ¢ YMK ®usuka
10:yyeOHUK A5 00111e00pa30BaTENbHBIX OpraHU3aluii: 0a30BbINA U YTITyOJIeHHBIN
ypoBHu/ I'.S1. Msikumes, b.b. byxosues, H.H. Corckuit non penakuueit H.A.
[TapdenTheBoit,- 6 n3nanue, nepepaboTaHHoe U gonoiaHeHHoe.- M.: IIpocsenienne,2019.-
432 c. 3a ocHOBY BbIOpaH cOopHuk Jlunakrnyeckue marepuansl «Pusuka 10-11 kmace»
/ A. E. Mapomn, E. A. Mapos, - M : IIpocsemenue 2007.

BapuaHTbl KOHTPOJBHBIX pabOT BBICTPOEHBI MO CXEMe: 3aJaHusl 00s3aTeIbHOTO
MUHUMYyMa — J10 TIEPBOM 4YEPTHI, 3aJaHUsI CPEIHETO YPOBHS — JI0 BTOPOW YEpTHhI, 3aJaHUs
CJI0)KHOT'O YPOBHSI — IIOCJI€ BTOPOM YEPTHI.

B 3aBucHMOCTH OT CTENEHH YCBOEHHs y4eOHOro marepHaga BO3MOXKHO YCIOKHEHHE
WM YIPOLIEHHE YPOBHS KOHTPOJIBHBIX PaOOT. YIpOIIEHHbIE BApUAHThI KOHTPOJBHBIX paboT
MOTYT OBITh NPENJIOKEHbl YYaIIMMCS, MPOIYCTUBIIUM OOJIBIIOE KOJMYECTBO YPOKOB IO
YBaXXUTENbHOU MpHuunHe (00JIe3Hb, JIeUeHHE B JIeUeOHO-MPOPUIAKTUYECKUX YUPEKICHUSIX,



BBIC3]] Ha OJIUMITUAJIbI, KOHKYPCBI, COPEBHOBaHUS, COOPHI MO TOJATOTOBKE K OJMMITHAJIAM,
KOHKYpCaM U COPEBHOBAHMSM H T.II.).

Jluteparypa:

Ousnka 10:yueOHUK 1711 oOmIeoOpa3oBaTEeNbHBIX OpraHu3anuii: 0a30BBIA U
yrnyonennsii  ypoBan/ ['.5I. Mskumes, b.b. BbyxosueB, H.H. Cotckuit mopg
penakuueit H.A. I1apdenTbeBoid,- 6 n3manue, nepepadOTaHHOE U IOMOJIHEHHOE.- M.
[Ipocemenne,2019.-432 ¢

Kupuk JILA., T'engenmreiin JI.O.l'empprar U.M. 3agaum mno dusuke s
poUIBHOM MIKOJIBI ¢ mpuMepamu perieruit. 10-11 kmaccor. [lox pen. B.A.Opiosa.-
M.: MJIEKCA, 2010.

Ouspka. COOpHMK onuMOUagHbIX 3amad. 8 — 11  kmaccel.  I1IKOJIBHBINH,
MYHUIIUTIATBHBIN, pernoHanbHbii tansl./Ilox pen. JL.M.MonacTsipckoro - Jlernow,
2013.

@usuka. 7-9-if  wimaccel.  Tematmueckme Tecthl. IlomroroBka k  I'MA-
9/JLM.Momnacteipckuii, A.C. boratun, }.A.WUrnaroBa; mox pen. JL.M.
Mouacteipckoro. - Poctos-nHa-Jlony: Jlernon-M, 2010.

Kabapauu O.®., Opnos B.A., Kabapauna C.U. Tectsl no ¢usuke: s kinaccos
¢dusnko-maremarnyeckoro npoduisi. Crangapt 2000. — M.: Bepoym-M, 2002.
CaypoB I0.A. ®usuka B 10 kimacce: Mogenn ypokos: Kuura mns yuurensd. - M.:
IIpocsemnienue, 2005

Mapon A.E. ®usuka 10 ki: JIunakruueckuit matepuai. - M.: Ipoda, 2004.

@uszuka: 3800 3amay I8 IWIKOJIBHUKOB M IIOCTYNAIOUIMX B BY3bl. ABT.-COCT.
H.B.Typuuna, JI.1.Pynakosa, O.1.Cypos u ap. - M.: Ipocda, 2000.

N M.Tensdrar u ap. 1001 3agava no ¢usuke ¢ pemeHussMu. - XapbkoB-Mockaa.:
Lentp «MHHOBaIMK B HayKe, TEXHUKE, 00pa3oBaHun», 1995.

10. ®usuka. 3amaynuk. 10 KiI.: 3aa4HUK JUIS KJIACCOB C YIIyOJEHHBIM H3ydeHHEM

NGO~ WNE

¢usukn/ H.K. Xannanos, I'.A.Umxkos, T.A.Xannanosa. — M.: [lpoda, 2004.

JIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChI:
http://www.edu.delfa.net:8101/teacher/teacher.htmi
http://physics-lab.ucoz.ru
http://archive.1september.ru/fiz/
http://www.fizika.ru
http://www.physicon.ru
http://school-collection.edu.ru
http://physics.nad.ru/
http://experiment.edu.ru
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KoHTponbHasa pabora 1. 11knacc.

10.10. NIEKTPUHECKMA 3APSA/L
U SNNIEKTPOMATrHUTHOE NOJIE

BAPUAHT 1

1. Teumska wmaccoii 107° r, uMemmas 3apsag 1,6X
x107"7 Ki, HaxomuTcs B OJHOPOIHOM 3JIEKTPUYECKOM IIOIIE.
Omnpenennure HANPSDKCHHOCTh MOJIS, €CJIM CHJIA TSOKECTH IIbI-
JMHKH ypaBHOBENIMBAETCS [JEHCTBMEM Ha HEE 3JIEKTPHYECKO-
ro IoJs.

2. C kako#l CKOPOCTBIO JJIEKTPOH BJIETE] B OJHOPOJHOE
MAarHUTHOE IIOJi€ TEPIEHAMKYJISIPHO JIMHUSM MarHUTHOM
uanykun? Cuna, ﬂieﬁCTBleIuaS{ Ha 3JIEKTPOH B MAarHUTHOM
mmojie, paBHa 8107 H, MHAYKIMS MAarHUTHOTO IIOJIS paBHA
10 Tn.

I

3. Ha xakoif yroji OTKJIOHHTCS 3apsDKEHHBIM HIapHK, MO~
BEIIEHHBI HA HUTH, €CJIM €ro IOMECTHTh B TOPU3OHTAIIb-
HOE OIHOPOMHOE 3JIEKTPHUYECKOE IMOoJjie, HANPsSKEHHOCTh KO-
Toporo pasra 10° H/Kn? 3apsin mapuka pasen 4,9 uKi, mac-
ca paBHa 0,4 1.

4. DJIEKTPOH ABHXKETCS IO OKPYXHOCTH pajuycoM 4 MM
NEePIEHAMKYJSIPHO JIMHUSM MarHUTHOW MHIAYKUHMH OIHO-
poaHoro MarHuTHoro mnois. CKOpOCTh 3JIEKTpPOHA paBHA
3,5-10° M/c. PaccumraiiTe MHAYKIHIO MarHUTHOTO ITOJISL.

I

5. JIBa IpOTOHA OBHXKYTCS B OJAHOPOJAHOM MAarHUTHOM IIO-
jle B IUIOCKOCTH, NEPIEHIUKYISIPHOH ITUHUSAM MArHMTHOH HH-
AYKUUH, TI0 OKPYXHOCTSM, UMEIONIMM pajauyChl, paBHbIE CO-
oTBeTcTBeHHO 1 cM u 2 cM. OmpezaenuTe OTHOLIEHHE KHHE-
THYECKUX JHEPTHuH IIPOTOHOB.

6. DJIEKTpPOH BJIETAET B IIOCKHH KOH/ICHCATOD TOCepe-
IMHE MEXIy ero IjacTMHamu co ckopocTeio 2-10° m/c, Ha-
npaBJIeHHOM NapajUielbHO IUIACTHHAM KOoHJeHcaTopa. Paccro-
AHHEe MeXJy IIaCTHHaMH KOHJeHcaTopa paBHO 1 cMm, miu-
Ha KaX/JOH IUIaCTHHBI paBHAa S5 CM, HaNpsSXKEHHOCTh
9JIEKTPUYECKOTO IMOJIS paBHA 10 H/Kn. BsuieTHT 1M 37I€K-
TPOH W3 KOHIeHcaTopa?

5 Mapon, 10—11 kn. K. a/ysur. 41






10.10. 3JIEKTPUMECKUIA 3APSA
N SNEKTPOMAITHUTHOE NOJIE

BAPUAHT 2

1. B mI0CKOM TOpH30HTAJIbHO PACHOJIOKEHHOM KOHICH-
caTope 3apsDKEHHas Kalllsi PTYTH HaXOJAMTCS B PaBHOBECHH.
HanpsokeHHOCTh 3JIEKTPHYECKOTO IIONsA MEXy IUIaCTHHAMHU
paBua 30 000 H/Kn. Onpenenute MacCy Kailld, €ClH €€ 3a-
psl paBeH 8-10"" K.

2. Ha npoToH, ABMXYIIUNCA CO CKOPOCTBIO 10" m/c B
OJHOPOJHOM MAarHUTHOM IIOJI€ NEPIEHAUKYISAPHO JIMHASAM Mar-
HUTHONW MHAyKLIHMM, AelicTByer cuia, paHas 0,32-10 ° H.
KakoBa MHIYKIMS MarHMTHOTO TIONs?

I

3. DIeKTPOH BJIETAET B OJIHOPOAHOE MarHUTHOE IOJIe Iep-
NEHJAUKYISIPHO JIMHUSAM MarHUTHOM MHIYKLHMH CO CKOPOCTHIO
3,6-10° M/c ¥ TMPOMOIKAET CBOE JBMKEHHME MO KPYroBO# Op-
oure paguycoM | cm. Ompenenute OTHOLIEHHE 3apsaa JJeK-
TPOHAa K €ro Macce, €ClId M3BECTHO, YTO HMHIYKIUS MarHuT-
Horo mojs pasma 2:10° Tu.

4. MeTanauyecKuid HIAPUK, MOJBEIIECHHBIM Ha IPYXHHE,
IIOMECTWJIM B OAHOPOJHOE BEPTHUKAIBHOE 3JEKTPUYECKOE IIO-
ne nanpspkeHHocThio 400 H/Kn. Ilpu 3TOM pacTsbkeHHe mpy-
XuHBI yBenuumnoch Ha 10 cM. Hadigure 3apsa mapuka, ec-
M K03(GUIMEHT yNpyrocTu mpyxuHsl paBeH 20 H/m.

I

5. TIpOoTOH W (-yacTHIA, ABUTasCh C OJMHAKOBOW CKOPO-
CTHIO, BJIETAIOT B IUIOCKMH KOHJEHCATOp IapaUIeIbHO €ro
mIacTuHaM. Bo CKOJIBKO pa3 OTKJIOHEHHE IPOTOHA IOJIEM
KOHJieHcaTopa Oyaer O6oiblue OTKIOHEHHS O-4aCTHIbI?
Macca Q-yacTULIBI paBHa 6,7:107” «xr, a 3apsi €¢ paBeH
3,2:107" K.

6. B ogHOpOIHOE MAarHUTHOE I0JI€ NMEPNEHAMKYISIPHO JIH-
HHSM MACHUTHON HHAYKIHH BJIETaeT 3JEKTPOH, KHHETHYe-
ckag sHeprus koroporo paHa 30 k3B. MHAayknus MarsHur-
Horo mons pasHa 10 MTn. Onpepenure paauyC KpHBHU3HBI
TPAeKTOPUU JBUXKEHHS 2JEKTPOHA B IOJE.

42




KoHTponbHasna pabora 2.

10.15. SJIEKTPOMAITHUTHbIE
KOJIEBAHUA U BOJIHbI

BAPUAHT 1

1. Bo3uukaromas B pamke D/IC MHOYKIIMM IIpH Bpaiie-
HHAM B OJHOPOJHOM MAarHHTHOM IIOJE€ U3MEHSETCS IO 3aKO-
Hy e=12 sin 100n¢. Onpenenure ammiutyny konebanus I/1C
U ee JEWCTBYyIOIIee 3HAUCHHE, a TaKXKe IUKIMYECKYIO W JIH-
HelHyI0 4acToTy KonebGaHuii, mepuoj, (pasy M HadaubHYIO
¢da3y konebaHuM.

2. KonebaTenpHplii KOHTYpP COCTOMT U3 KOHIEHCATOPA €M-
kocTpio 2MKk®D M KaTymku HHAykTHBHOCTBIO 500 MI'm. Omn-
peNeNnuTe YacTOTy COOCTBEHHBIX KOJieOaHHH KOHTYypa.

II

3. UHOyKTHBHOCTH KoJIeOATEIbHOrO KOHTYpa paBHa
0,01 T'm, a emxkocts — 1 Mx®. KonaeHcaTop 3apsawid 10
pasHocty noreruuanos 200 B. Kakoii Haubonpimmii TOK BO3-
HHKAaeT B KOHTYpE B IpoOlecce 3JIeKTPOMAaTHHUTHBIX Koneba-
Hui?

4. Omnpenenure [UIMHY BOJIHBI, HA KOTOPYIO HACTPOEH KO-
nebaTenbHbI KOHTYp IPUEMHHMKA, €CIM €r0 €MKOCTh paBHA
5 H®, a MHAYKTUBHOCTH paBHa 50 MKI'H.

I

5. B xonebaTelbHOM KOHTYpe KOHIEHCATOPY COOOIIMIN
sapsn, pasubiit 1 MKil, mocie 4ero B KOHType BO3HHKIH 3a-
TyXalollKe 3JIeKTPOMarHuTHeIe Kojebanus. Kakoe xonuyecT-
BO TEIUIOTHI BBIAEIMIOCH K MOMEHTY, KOIJla MaKCHMaJbHOE
HanpsOKEHHE Ha KOHOEHCATOpEe CTajo MEHbBINE HAa4allbHOTO
MaKCHMaJIbHOTO 3HadeHHs B 4 pa3a? EMKOCTh KOHOEHCATO-
pa paBHa 10 Mx®D.

6. DnexTporuTka conpotupieHueM 50 Om BkiIOUeHa B
ceTh MEPEMEHHOr0 TOKA, 4acToTa KojeGaHUN KOTOpOro pas-
Ha 50 TI'n, Hanpsokenwe paBHO 220 B. 3anwmmurte ypasHe-
HHU$, BBIpAXAKOIIHAE 3aBUCUMOCTb HAINPSXKEHUsT M CHIIBI TOKa
OT BpEMEHHW [UIs IJIEKTPOIUIUTKH. YeMy paBHO MIHOBEHHOE
3HAYeHHe CHJIBI TOKa W HampsbkeHus depes 1/100 c, ecnm
Kosne6aHus MPOUCXOIAT IO 3aKOHY CHHyca?

67



10.15. SJIEKTPOMATHUTHBIE
KOJIEBAHUSAA U BOJIHbI

BAPUAHT 2
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Puc. 39

1. Tlo rpaduxy, m3o0pakeHHOMY Ha pHMCyHKe 39, Haii-
AUTE aMIUTUTYRy CHIIBI TOKA, a TaKXe MEPUOA M YaCTOTy KO-
nebanui. Hanummre GopMyiny 3aBHCHMOCTH CHIIBI TOKA OT
BPEMEHH.

2. B kosnebGaTenbHbIl KOHTYpP BKJIIOYEH KOHACHCATOD €M-
koctbio 200 n®. Kakyio HHAYKTHBHOCTh HY)XHO BKIIOYHTH
B KOHTYpP, YTOOBI IOJyYUTh B HEM 3JIEKTpUUECKHE Koeha-
Hus yactotod 400 xI'u?

3. KakoBa eMKOCTh KOHIEHCATOpa KOJIeGATENbHOTO KOH-
Typa, HACTPOCHHOTO Ha IPUEM DaJWOBOJH JIUHOW 18,84 M,

ACTIA UUNMUUTUDLNCTIE  TamuImre s n yvrarmalamare o




KoHTponbHasna pabora 4.

[

11.1. TEOMETPUYECKAS1 ONTUKA

BAPUAHT 1

1. ConHeunble JIy4d NMagaOT Ha MOBEPXHOCTh BOJIBI NPH
yrnoBoit Beicote ComHua Hajg ropusoHToM 30°. Omnpenenute
yIrojl UX NpPEIOMJIEHHS B BOJE.

2. Ha kakoM pacCTOSHMM OT JIMH3bI C (DOKYCHBIM pac-
crosinieM 40 cM HaJO MOMECTHTH NPEIMET, YTOOHI MOTYUYHUTh
IEACTBUTENBHOE M300paKeHHe Ha PACCTOSHUU 2 M OT JIMH-
3b17

3. Jy4 cBera majaeT Ha rpaHUIly pasneia JABYX Cpel MO.
yrnom 32°. AGCONIOTHBIH TOKa3aTellb NPEIOMIIEHHS MEPBON
cpensl paseH 2,4. KakoB aGCOMIOTHBIN MOKAa3aTeNlb MPEIOM-
JIEHWSI BTOPOM CpE€Ibl, €CIU HM3BECTHO, YTO IPEIOMIIECHHBII
Jy4 TNEPHEHAMKYISPEH OTpaXeHHOMY?

I

4. Cton6 BOUT B OHO pEKHM TaK, YTO €ro 4YacTh UITHHOM
1 M BosBbImaeTcs Hajx Bojxoi. Haiinure AnuHYy TeHM CTOI-
6a Ha MOBEPXHOCTH BOJBI M HA JIHE PEKH, €CIIH YIIOBas BHI-
cora ConHua HaJa ropu3oHTOM paBHa 30°, a riybuHa peku
paBHa 2 M.

S. PucyHOK Ha [MamoO3UTHBE MMEET BHICOTY 2 CM, a Ha
skpane — 80 cM. OmnpenenuTe ONTHYECKYIO CHIYy OOBEKTH-
Ba, €CIIM PACCTOSHUE OT OOBEKTHBA OO JAMANO3UTHBA PABHO
20,5 cmM.

6. Ha Boxy manmmm cioif macia, HMEIOLIETO TMOKa3aTelb
npenomiienus 1,6. Jlyd cBera majaer Ha NOBEPXHOCTH Macia
noa yriom 40°. Onpenenute yroi NpejloMJIeHUs y4a B BOJE.

I

7. Ha nue OGacceitHa riny6unoit 180 cM HaxoauTcs TO-
4EYHBbIM HMCTOYHMK cBeTa. Ha moBepXHOCTHM BOJBI ILIaBaeT
KpYyIJIBIA HENPO3PadHbIi OUCK TaK, YTO €ro LEHTP pacHolio-
KEH HaJ UCTOYHUKOM. Onpenenurte, NpH KAaKOM MHUHHMAIlb-
HOM pajuyce JAMCKa JIy4H CBETa OT MCTOYHHKA HE OYAYyT BBI-
XOJHUTHh W3 BOJBI.

8. Ceersmmiics HpeIMET PACHOJIIOKEH HA PACCTOSHUU
12,5 M oT UH3BL, a ero AeiCcTBUTENBbHOE M300paXkeHne — Ha
paccrosinuu 85 cM oT Hee. Paccumraiite, rae mojydyuTcs H30-
OpaxeHue, ecllM IpeAMET NPHABMHYTh K JMH3Ee Ha 2,5 M.

9. [Ipenomnsiomuit yroi TpexrpaHHO#M Npu3Mbl paBeH 60°.
Haiiure yron majenus jiydya cBeta Ha OJQHY W3 rpaHeil mpus-
MBI, IIPY KOTOPOM BBIXOJl Jy4a W3 BTOPO¥ IpPaHH CTAaHOBMT-
csl HeBO3MOXKHbIM. [loka3aTenb NpeIOMIICHHs BELIECTBA MPHU3-
MBI paBeH 1,4.
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11.1. TEOMETPUYECKAY ONTUKA

BAPUAHT 2

1. PaccumuTaiite, Ha KakoW yroix OTKJIOHHUTCS Jy4 CBETa
OT CBOEr0 NMEPBOHAYAIILHOTO HAIpaBIE€HUS IPH MEPEXOJE M3
BO3/lyXa B CTEKJIO, €CIH yrojl NmajeHus paBeH 25°.

2. I'maBHOe (OKYyCHOE pacCTOsSHHE COOMpAIOUIEH JTHH3BI
paBHo 50 cm. Ilpeamer momemien Ha paccTosHMH 60 cM OT
muH3bl. Ha xakoM paccTOSSHHH OT JHMH3BI MONYyYHTCS H3006-
paxenue?

3. Haxonsce B Bozme, aKkBaJlaHTHCT YCTAHOBHJI, YTO Ha-
npaiieade Ha ConHue cocraBiseT ¢ Beprukanbpio 28°. Kor-
Zla OH BBIHBIDHYJ M3 BOJBI, TO yBUaen, 4yTo COJIHIIE CTOUT
HUXE HaJl ropu3oHTOM. Paccumralite, Ha Kako# yroi usMe-
HUJIOCh HampapjeHue Ha CoJiHUE IS aKBaJlaHTHCTA.

I

4. Ha miockonapamienbHyo IUIACTUHKY TONHIMHOHN 10 cM
najgaer jyd csera mox yriom 40°. IIpoxoas depes miIacTHH-
Ky, OH cMemaercs Ha 3 cM. OmnpenenuTe HokasaTeib IIpe-
JIOMJICHHSI BEIIECTBA IUIACTHHKH.

5. Kakoe yBenuyeHue MOXHO NOJYYUTh IIPH MOMOIIU
IPOEKIMOHHOrO (hoHAPs, OOBEKTUB KOTOPOTO HMEET TIaBHOE
dbokycnoe paccrosinne 40 cM, eciM pPaccTOSHHE OT OOBEK-
THBa [0 3KpaHa paBHO 10 M?

6. B 1HO mpyna BepTHKanbHO BOHTA CBas BBICOTOHM 2,5M
TaK, 4TO OHa LEJIMKOM HAXOAUTCS NOX BoaoH. Ompexenure
JUIMHY TE€HM, OTOpachIBaeMOM CBael Ha JHO BOJIOEMA, €CIIH
yroj HajJeHus Jyyed Ha IOBEPXHOCTh BOABI paBeH 60°.

I

7. Bononas pocrom 1,8 M, cTosimii Ha FOPU3OHTAIBLHOM
HE o3epa IIyOMHONW 22 M, BUIUT OTPaXXEHHBIE OT BOMIBI
npeameTsl aHa. OmnpenenuTe MHHHUMAJIbHOE DPACCTOSHUE OT
BOJOJIa3a 0 TE€X TOYEK JIHA, KOTOPHIE OH MOXET YBHJEThb
B pe3ysIibTaTe IOJHOrO OTpa)€HUs.

8. Ha omnruueckolf ckambe pacroOKeHbI ABE COOUpPaIO-
IIKMe JIMH3bI, (QOKYCHBbIE PAaCCTOSAHUS KOTOPBIX COOTBETCTBEH-
HO paBHbI 12 cM u 15 cm. PaccrosiHue MeXay JHMH3aMHU pas-
HO 36 cm. IlpenMer HaxommtTcs Ha paccrosHHH 48 cM OT
nepBoil JuH3bl. Ha KakoM paccTOSHHM OT BTOPOW JIMH3BI
HaXOMUTCs M300paxeHue npeaMera?

9. Ilpenomnsomuit yron npusmsl paseH 45°. Jlyu cBera
BBIXOJIUT W3 MPHU3MbI IOJA TEM XK€ YIJIOM, MOJ KAaKUM OH B
Hee BXoaMT. Ilpu 3TOM JIyd OTKIIOHSETCA OT NEPBOHAYAIIb-
HOTO HamnpaBlleHHs Ha yron 25°. OmnpepenuTe NoKa3aTelb
NIPEJIOMIIEHHS. MaTepuaia IPU3MEL.
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KoHTponbHasa pabora 4.

11.6. ®PUSUKA ATOMA U ATOMHOIO 94PA

BAPUAHT 1

1. IIpu mepexone 3NEKTpPOHa B aTOME BOJOpOAA H3 OJ-
HOTO CTalMOHAPHOTO COCTOSIHMS B JPYrO€ H3JIyYeH CBET C
yacToToit konebanuit 4,57-10" I'm. Ha ckonbko YMEHbUIHU-
Jlach 3HEpPrus atoma Bonopona?

2. CKOIbKO HYKIOHOB, IPOTOHOB W HEWTPOHOB COIEP-
XHUTCS B SApE HATpHUSA 2131Na"

3. Jonumure SOCPHYIO DPEAKLHIO: 2He+4Be—> SO+

I

4. Haiinute nedeKkT Macchl, JHEPTUIO CBA3M M YIEIbHYIO
SHEPIHIO CBA3M sAapa kuciaopoma 3O.

5. CkonpKO aTOMOB TOJOHHS PACMATAETCA 3a CYTKH M3
10° aTomoB, eciu nepuoxn mnoiypacnana paBedH 138 cyr.?

6. Kakoii anement o6pasyercs u3 25U mocne omHoro
o-pacnaja ¥ AByX PB-pacmamos?

I

7. Ilpu neneHuM OJHOTO fAApa ypaHa 29328U Ha JIBa OCKOJI-
ka Beiaenserca 200 MasB sueprun. Kakoe xomuuecTso 3Hep-
THH OCBOOOXIAETCS MPH CKUTAHUHU B AAEPHOM PEAaKTOPE M30-
Toma ypaHa, macca kKotoporo paBHa 1 r? Kakoe xommuect-
BO KAMEHHOTI'O yIJIsl HEOOXOIUMO CXeUb /IS MOJIyYEHHUSI TAKOTO
K€ KOJIMYEeCTBa 3HEpruu?

8. Onpenenure SHEPreTHUYECKUN BBHIXOM CIEAYIOUIEH SIep-
HOM peakiuu: 3 : .

sLe+ H— 2 He.

9. PaccunTaiiTe, yepe3 KakoW NMPOMEXYTOK BPEMEHH pac-
nanaercs 80% aToOMOB pagHOAKTHUBHOTO XpoMma g‘lCr, ecnu
€ro IepMoj Ioiypacmnajaa paseH 27,8 cyr.
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OueHKa YCTHOro oTserta
Mpwu oLEeHKe YCTHOrO OTBETA y4YaLLeroca HEOBX0AMMO YUNTbIBATD:

1. NpaBMAbHOCTb U OCO3HAHHOCTb U3/I0XKEHUA COAEPKAHUA, MONHOTY PACKPLITUA NOHATUIA, TOYHOCTb
ynotpebaeHna Hay4YHbIX TEPMUHOB;

2. cteneHb cGOPMMPOBAHHOCTU UHTENIEKTYAJIbHBIX U 0BLLNX Yy4eBHbIX YMEHWIA;
3. CaMOCTOATENbHOCTb OTBETA;

4. peyeBylo FPAaMOTHOCTb U JIOTMYECKYIO NOC/eA0BaTe/IbHOCTb OTBETa.

OueHKa “5” cTraButca, ecnu:

* MOJIHO PACKPLITO CoAEepPKaHMe maTepuaia B obbeme Nporpammbl U y4ebHMKa;
* YEeTKO W NPaBWJ/IbHO AaHbl ONpPeAesIeHNS U PACKPbITO COAEPKAHNE NOHATUN;

- BEPHO MCNONAb30BaHbl HAay4YHblE TEPMUHDbI;

- ANA [0Ka3aTeIbCTBA MCMO/Ib30BaHbI PA3/IMYHbIE YMEHUS;

- OTBET CAMOCTOATENbHbIM, NUCNO/Ib30BaHbl paHee NPUOBpeTeHHble 3HAHMS.
OueHKa “4” craButca, ecniu:

- PacKpbITO OCHOBHOE COAEep!KaHMe maTepuana;

B OCHOBHOM MpPaBWU/IbHO AaHbl onpegeneHns NOHATUIN U NCNOJIb30BaHbI HAYYHble TEPMUHbI;
- OTBET CAMOCTOATE/IbHbIN;

- onpeaeneHns NOHATMIA HEeMNOHbIe, A0NYLWEHbl He3HAYUTENbHbIE HAapYyLLeHMA Nocie0BaTeIbHOCTH
W3/10XKeHUS, HeBOoblLME HETOYHOCTU NPU UCMO/Ib30BAaHUM HaYUYHbIX TEPMUHOB U/IN B BbIBOAAX U
0606LeHUaAXx.

OueHKa “3” craBuTtca, ecaum:

- YCBOEHO OCHOBHOE COAEpPrKaHMe y4ebHOro matepuana, Ho U3/10KeHO pparMeHTapHo, He Bceraa
nocnea0BaTesibHo;

- onpeageneHnA NOHATUIM HeAOCTAaTO4YHO YETKUNE;

* Hé NCNO0/Z1Ib30BaHbl B Ka4eCTBE A0Ka3aTe/1IbCTBa BbIBOAbI U 0606LLI,eHMﬂ nnn gonyuieHobl OLINBKMK npu

X N3N0XKEHWN;

- AONYLLEHbI OLMBOKN M HETOYHOCTM B UCMO/Ib30BAHUWN HAaYYHON TEPMUHONIOMNK, ONpeaeeHnmn
MOHATUN.

OueHKa “2”cTaBuTcs, ecnu:

+ OCHOBHOE€ coaepxKaHune yLIE6HOI'O mMaTepumana He PaCKpbITO,



* HE OaHbl OTBETblI HA BCNOMOTraTe/ibHble BOMNPOCbI Y4YUTENA,

- AonyuweHbl rpy6b|e OLNOKM B onpegeneHnun FIOHﬂTVIl\;L npun Ncnonb3oBaHUN TEPMUHOIOTUN.

OueHKa CaMOCTOATE/IbHbIX, NPOBEPOYHbIX U KOHTPO/IbHBIX paborT.

CamocTosATeNbHbIe, NPOBEPOUHbIE, KOHTPO/IbHbIE PaboTbl COCTOAT M3 3a4aHUIA 06A3aTENbHOTO U
NoBbIWEHHOro YpoBHeW. KonnyecTso 3a4aHuMiA NOBbILEHHOTO YPOBHA MOXET 6bITb U36bITOUYHbIM U
BbINOJ/IHEHUE BCEX 3aJaHNIN 3TOr0 YPOBHSA He ABAAETCA 06A3aTe/IbHbIM.

OueHKa “5” ctaBuTCcA B TOM C/lyyae, ecnu:

- BbIMO/IHEHbI BEPHO BCE 3a4aHMA 06A3aTe/IbHOIO YPOBHA U HE MeHee ABYX 3a4aHUi cpeaHero
YPOBHS;

- 04HO 13 3a4aHuIN 06A3aTENbHOIO YPOBHA HE BbIMOAHEHO UM MPU BbINMOJHEHMM €ro yYaluminca
A0NycTUA rpybyto oWnbKY, HO NPU 3TOM BEPHO BbINOJHEHbI HE MeHee Tpex 3a4aHuii NOBbILLEHHOTo
YPOBHA CNOXHOCTH.

Mpy HanMuMKM He Bonee 0AHOro HeAoYeTa B YKa3aHHbIX Bbllle Cy4YanX OLeHKa He CHUMXKaeTcA.
OueHKa “4” ctaBuTCA B TOM C/ly4ae, ecu:
- BbINOJ/IHEHbI BEPHO BCe 3a4aHMA 0653aTeIbHOro YPOBHA U 0A4HO 3adaHue CpeaHEero ypoBHS;

- O4HO 13 334aHNI 06A3aTeIbHOIO YPOBHSA HE BbIMOJHEHO AW NPU BbINOJAHEHWUM €70 yYaLLMncs
fonyctun rpybyto owmnbKy, HO NPK 3TOM BEPHO BbINOIHEHbI 4,83 334aHNA NOBbILEHHOrO YPOBHSA
CNIOYKHOCTU.

Mpu HannuMKM He bonee ogHOM Herpyboii OWNMBKKN M OAHOrO HeaoueTa, UK He 6onee AByX
HEe/Zl0YEeTOB B YKa3aHHbIX Bbllle Cy4Yasnx OLEHKa He CHUMKaeTcs.

OueHKa “3” ctaBuTCcA B TOM C/ly4Yae, ec/u:
- BbINO/IHEHbI BEPHO BCe 3a4aHMA 065A3aTeIbHOro YPOBHS;

- 04HO M3 33,Cl,aHI/Il‘/JI obnasaTenbHOro YPOBHA He BbINMNOJIHEHO NN NPU BbINO/THEHUN €TI0 yan.LMVICﬂ
agonycrtun rpy6yw OLIJM6Ky, HO Npn 3TOM BEPHO BbINO/IHEHO O4HO U3 3ap,aH|/||7| NnoOBbIWEHHOIO
YPOBHA C/IOXKHOCTU.

Mpu HannuMm He 6onee oaHOM Herpyboli OWNBKK M TPEX HEAOYETOB, UAU NPU OTCYTCTBUM OINGOK,
HO NPW HANNYUK YETbIPEX-NATM HEeA0YETOB B YKa3aHHbIX Bbille Cy4YasnX OLEeHKa He CHUMKaeTcs.

OueHKa “2” cTaBuTCA B TOM C/lyYae, eC/iv KOJIMYeCTBO BEPHO BbIMOJIHEHHbIX 3aaHWUA MeHblue
KOJIMYeCTBa 3a4aHN, MPU KOTOPOI MOXKET BbITb MOCTaB/eHa oLeHKa “3”.



OueHKa TecToB.

OueHKa “5” ctaBuTCA B TOM C/lyyae, ec/in yyalwmiica BepHo BbinoHWA 6onee 80% 3agaHMii TecTa.
OueHKa “4” ctaBuTCA, ecan yyawmiica BepHo BbinonHWA 61% - 80% 3agaHuit TecTa.

OueHKa “3” ctaBuTCA, ecan yyawmiica BepHo BbinoaHun 50%-60% 3agaHnin TecTa.

OueHKa “2” ctaBuTCA, eCK yyalmiica BepHO BbiNoHUA meHee 50% 3agaHnin TecTa.

OwunbKu 1 HeaoueThbl.

Mpy6biMK cuMTaloTCA Ceaytowme oWnbKu:

1. He3HaHWe onpeaeneHnA OCHOBHbIX MOHATUIA, 3aKOHOB, MPaBUA, He3HaHWe popmyn,
06LWENPUHATBIX CUMBOJI0B 0603HAYEHUI U e4MHNL, UX U3MEPEHNS;

2. HeyMeHUe BblAeNNTb B OTBETE [1aBHOE;

3. HeyMmeHne NPUMEHUTb B OTBETE 3HAHMA 1A pelleHnAa 3a4aY;
4. HeymeHWe AenaTb BbIBOAb! M 0606LLEHNS;

5. HeymeHue YnTaTb U CTPOUTb rpaduKM U AMarpammel;

6. HeyMeHMe No/Ib30BaTbCA YYEOHUKOM M CNPaBOYHMKaMM NO PpuU3MKe.

K Herpybbim owmnbram oTHoCATCA:

1. HETOYHOCTb d)OpMy}'IMpOBOK, OI'IpeLI,EI'IEHMﬁ, NMOHATMN, 3aKOHOB, BbI3BAHHbIE HEMNO/IHOTOM OXBaTa
OCHOBHbIX NPU3HAKOB onpeaenAaemoro NoOHATUA Nnun 3aMeHol O4HOro-aByx U3 aTux NpusHakos
BTOpPOCTENEHHbLIMU;

2. own6KK, BbI3BaHHbIE HecobaogeHeM ycnoBuin paboTbl;
3. OLUMBKM B YyCNOBHbIX 0603HAYEHMAX, HETOYHOCTb rpaduKa;

4, HepaLl,MDHal'leblVl MeTOo  peweHna 3agayvym nanm HeaoCTtato4yHO I'IpO,CWMaHHbIﬁ nsaH yCTHOro
OTBETA (HapymeHme NNOTUKKN, NogmeHa OTAe/IbHbIX OCHOBHbIX BOMNPOCOB BTOpOCTEI’IEHHbIMM),‘

5. HepauMoHanbHble MeToAbl PaboTbl CO CMPABOYHOM NNTEPATYPOW;

6. HeyMeHMe pellaTb 3a4a4u B 0bLLEeM BUAE.

Hepouyetamu asnatotca:



1. HepauoHanbHble NPUEMbBI BbIMMCNEHMI U NPe0bpa3oBaHNiA;
2. OWNBKM B BblunCeHUAX (apudmeTnyeckme);

3. HebperKHOoe BbINOJIHEHWE 3aMUCEN, YePTEKEN, CXeMm, rpadUKOB.

MPUMEPHbIE KOHTPO/1bHbIE PABOTbI

MpumepHbIe KOHTPOJIbHble PaboTbl NOAroTOBAEHbI B cooTBEeTCTBMM € YMK ®Pusnka 11:y4ebHuk gns
0611e06pa3oBaTeibHbIX OpraHnsaumii: 6a3osblii U yraybneHHbili yposHu/ I.A. Makuwes, b.b.
Bbyxosues, H.H. CoTckuit nog pegakuueit H.A. NapdeHTbeBOW,- 6 M3aaHMe, NnepepaboTaHHOE U
AonosiHeHHoe.- M.: MpoceeweHne,2019.-432 c. 3a ocHoBY BbibpaH cOOpHUK [AnaaKkTuyeckue
maTtepuanbl «dusmnka 10-11 knacc» / A. E. MapoH, E. A. MapoH, - M : NpocselueHne 2007.

BapuMaHTbl KOHTPOAbHbIX PAabOT BbICTPOEHbI NO CXeme: 3a4aHNA 0653aTeNbHOr0 MUHMMYMa — 40
nepBOW YepTbl, 3alaHNA CPeSHEero YpoBHA — A0 BTOPOW YepTbl, 3a1aHNA CIOXKHOIO YPOBHA — nocie
BTOPOW YepTbl.

B 3aBMCMMOCTM OT CTENEHU YCBOEHUSA Yy4eBHOro MaTepuana BO3MOMKHO YCIOXKHEHWE AN YNPOLLEHNE
YPOBHS KOHTPOJIbHbIX PaboT. YNpoLLeHHble BapUaHTbl KOHTPO/IbHBLIX PA6OT MOTYT 6bITb NPEANONKEHDI
yyaLmMmcs, MPonycTUBLINM 60/bLLOE KOMYECTBO YPOKOB MO YBaXUTENbHOMN NpudnHe (601€e3Hb,
neyeHune B 1e4ebHO-NPOPUNAKTUYECKMX YUPEKAEHUAX, Bble3, Ha 0IMMMMaAbl, KOHKYPCbI,
copeBHOBaHMA, c6Opbl MO NOArOTOBKE K OIMMMMaAaM, KOHKYPCaM M COPEBHOBAHUAM U T.4.).

JlutepaTtypa:

11. dusmka 11:yuebHUK ana obuLeobpasoBaTeNbHbIX OpraHM3auUnii: 6a3oBbli U yrAybAeHHbIN
yposHu/ I'.A. Makuwes, b.5. byxosues, H.H. CoTckuii nog peaakumeit H.A. MapdeHTbeBoMn,-
6 nsgaHune, nepepabortaHHoe N aononHeHHoe.- M.: MNpocseleHne,2019.-432 ¢

12. Kupuk /1.A., TeHgeHwTelH J1.3.,lenbdrat N.M. 3agaum no pusmnke gns npodmabHON LLKObI
¢ npumepamm peweHuin. 10-11 knaccol. Mog pea. B.A.Opnosa.- M.: UJTIEKCA, 2010.

13. dusmka. C60pHUK onMmnMagHbix 3aga4. 8 — 11 knaccbl. LLKONbHbIN, MyHULMNANALHbIN,
pervoHanbHbili 3Tanbl./Mog pea. /1.M.MoHacTbipckoro - flernoH, 2013.

14. dusuka. 7-9-i knaccbl. TemaTuyeckmne Tectbl. Moarotoska k MTMA-9//1.M.MoHacTbIpCKMiA,
A.C. boraTtuH, KO.A.UrHatoBa; nog pea. J1.M. MoHacTblpcKoro. - PoctoB-Ha-[oHy: JlernoH-M,
2010.



15.

16.

17.

18.

19.

20.

KabapanH 0.9., Opnos B.A., KabapanHa C.U. Tectbl no ¢um3smke: [na knaccos pu3nKo-
matemaTtumyeckoro npoduna. Crangapt 2000. — M.: Bepbym-M, 2002.

Caypos l0.A. ®usmka B 11 knacce: Mogenu ypokos: KHura gns yuutensa. - M.:
MpoceeleHune, 2005

MapoH A.E. dDnsmka 10 kn: Juaaktudeckunin matepuan. - M.: poda, 2004.

®dusnka: 3800 3aga4 414 WKOJAbHUKOB M NOCTYNaoLWmxX B BY3bl. ABT.-cOCT. H.B.TypuuHa,
N.M.Pypakosa, O.U.Cypos n gp. - M.: poda, 2000.

N.M.lenbdraT n ap. 1001 3aga4a no p13mnKe c peleHMAMMU. - XapbKoB-Mocksa.: LieHTp
«MHHOBAUMK B HayKe, TEXHMKe, 0bpasoBaHMn», 1995.

dusnka. 3agayHumk. 10 Kn.: 3a4a4HMK ANA KNACCOB C yraybaeHHbIM nsydeHmem opusmnkm/
H.K.XaHHaHoB, I.A.YuxoB, T.A.XaHHaHoBa. — M.: poda, 2004.

dNeKTpoHHble 06pa3oBaTe/ibHble pecypcbl:

9.

10.

11.

12.

13.

14.

15.

16.

http://www.edu.delfa.net:8101/teacher/teacher.html

http://physics-lab.ucoz.ru

http://archive.lseptember.ru/fiz/

http://www.fizika.ru

http://www.physicon.ru

http://school-collection.edu.ru

http://physics.nad.ru/

http://experiment.edu.ru
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