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IosicHUTENLHAA 3aNNCKA

Pabouast mporpamMmMa Ha ypoBHE CpellHEro o011ero oopa3oBaHus Mo Qpu3nke
(®T'OC) cocraBneHa Ha OCHOBE:

- TpeGoBanmii k pe3yabTaTaM OCBOEHHS OCHOBHOM 0oOpa3oBaTeIbHOMN
nporpammbl  cpeaHero odmero o6pazoBanus (OOII COQ), npenctaBieHHBIX B
®denepaabHOM rocynapcTBeHHOM oOpazoBateiabHoM ctannapte (PI'OC) cpennero
oOmrero oOpazoBaHus;

- IIpumepHO#t OCHOBHOI 00pa3oBaTeIbHON MPOrPaMMBbI CPEIHETO OOIIETo
oOpa3oBaHMs.

- PaGoueit mporpammel «®usuka. 10-11 xmaccer» A. B. Hlatanunoit
(Illatanuna A. B. «®usuka. Paboune nporpammsl. [IpeqmeTHas nuHus yueOHUKOB
cepun «Knaccuaeckuit kype». 10-11 kmaccer: yue6. mocobue mjist o01meoopa3oBar.
opraHuzaiuii: 0a3oBeIi U yriyon. ypoBu / A. B. lllaranuna. — 3-¢ u3a. — M.:
[Ipocsemenne, 2021. - 91 c.)

B Heill Takke y4YTeHBl OCHOBHBIE HJAECHM U TOJOXKEHUS MPOTrPaMMBI
dbopMHUpOBaHUS W PA3BUTUSA YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBUU I CPEIHETO
(momHOTrO) OO0IIEro 00pa3oBaHUsl U COONIOJEHA MPEEMCTBEHHOCTh C MPUMEPHOU
IpOrpaMMoil o pu3MKe sl OCHOBHOI'O OOLIET0 0Opa30BaHUS.

B paboueii mporpamme mperycMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHUJIOB
JeSATEIbHOCTH, MIPEACTABICHHBIX B IPOIPAMME OCHOBHOTO OOLIEr0 00pa30BaHMUS.

N3yuenue pusuku B cpenHUX (ITOJIHBIX) 00pAa30BaTENbHBIX YUPEKIACHHUIX HA
©a30BOM ypOBHE HAIIPaBJICHO Ha JOCTHKEHHUE CIEAYIOUINX Uelell:

- ¢hopMupoOBaHUE Y 00yYAIOUIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUs,
3HaYUMOCTH (U3UYECKUX 3HAHUM ISl KaXKJIOTO YeJIOBEKa, HE3aBHUCHUMO OT €ro
npodeCCUOHATILHON JIeATEIbHOCTH;

- OBJAJICHUE OCHOBONOJAralIUMU (U3HMUYECKUMU 3aKOHOMEPHOCTSIMH,
3aKOHaMU M TEOpUsAMHM; pacliupeHre oObEMa HCMIOIb3yEeMbIX (PU3MUECKUX
MOHSTUH, TEPMUHOJIOTUU U CUMBOJIUKHY;

- mnpuobOpereHrne 3HAHUN O (QyHIAMEHTAIbHBIX (PUINYECKUX 3aKOHAX,
JeXalMX B OCHOBE COBPEMEHHOM (pU3Mueckoi KapTUHBI MHpa, O Hauboisee
BKHBIX OTKPBITUSX B 00JacCTH (DU3MKU, OKA3aBIIMX OMPEETAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKU W TEXHOJIOTHH; TIOHMMAaHUE (PU3MUYECKOW CYIIHOCTHU SIBJICHHI,
HabOmoaeMbIX Bo BeeneHHol;

- OBJaJleHWE OCHOBHBIMM METOJaMH HAyYHOTO TIO3HAHUS MPHUPOJIHI,
UCTIONB3yeMbIMU B (u3uKe: HaOII0JeHNe, OMHCAHWe, U3MEPEHHE, BBIIBIKEHUE
THIIOTE3, TPOBEACHHWE OJKCIEPUMEHTA; OBIAJCHHE YyMEHHUSIMH 00pabaThIBaTh
JaHHBIE JKCIEPUMEHTa, OOBSICHITH IOJYYCHHBIE pEe3yNbTaThl, YCTaHABIIMBATH
3aBHCHUMOCTH MEXIy (QHU3NYECKUMHU BeIMYMHAMH B HAOIIOJAEMOM SIBJICHUH,
JIeaTh BBIBO/IBI,

- oTpa0oTKa yMeHHus pemarbh (U3NYECKHUe 3aJadyd  pPa3sHOTO YPOBHS
CJI0)KHOCTH;

- IpUOOpETEeHHE OIbITa Pa3HOOOPA3HOM AESITENTbHOCTH, OMNbITa MO3HAHUS U
CaMOTIO3HAHUS; YMEHUW CTaBUTh 3ajJa4ud, peniaTbh MpoOJeMbl, NPUHUMATH



pellieHusi, UCKaTh, aHAJIU3UPOBaTh U 00pabaThiBaTh WHGOPMALMIO; KIIHOUEBBIX
HaBbIKOB (KJIFOUEBBIX KOMIETEHIIMK), MMEIOIIUX YHUBEPCAJIBHOE 3HAYCHUE:
KOMMYHHMKATHBHBIX HaBBIKOB, HAaBBIKOB COTPYIHHMYECTBA, HABBIKOB H3MEPEHHUH,
HaBBbIKOB 3()()EKTUBHOIO U O€30M1aCHOI0 UCIOJb30BaHUS PA3IMUHbBIX TEXHUYECKUX
YCTPOMCTB;

- OCBOEHHME CIOCOOOB HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUU I pELICHMS
IPAKTUYECKUX 3a]ad, 111 OObSICHEHUS SBJICHUI OKpYKarollel AeCTBUTEIbHOCTH,
Tt obecrieueHus1 0€30MacHOCTH )KU3HU U OXpaHbl IPUPO/IBI;

- pa3BUTHE TIO3HABATENIbHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce MpUOoOpeTeHHs 3HAaHUM ¢ MCIOJB30BAHUEM PA3INYHBIX
UCTOYHUKOB WH(GOPMAIMU U COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHII;
yMeHH  (OopMynHpoBaTh W  OOOCHOBBIBaTH COOCTBEHHYIO IO3UIHUIO  TIO
OTHOILIEHUIO K (pr3nueckoit nHPOpMaIuH, MOITyIaeMON U3 pa3HbIX HCTOUHUKOB;

- BOCIUTAHHE YBAXXUTEJIBHOTO OTHOLIEHUS K YYEHBIM M HUX OTKPBITHSM;
YyBCTBA FOPOCTH 32 POCCUMCKYIO (PU3NUECKYIO HAYKY.

Cpok peajimzanum nporpamMmmsl — 2 roja.

Jiist peanu3anuu NporpaMMbl UCTIONB3YIOTCS YYCOHUKHU:

- I'. . Mskumes, b. b. byxosueB, H. H. Corckuii; mox pea. H. A.
[TapdentheBoii «duzuka. 10 knace», M.: Ilpocsemenue, 2020 r.

- I'. 4. Msakumes, b. b. byxosues, B. M. Uapyrun «®usuka. 11 knace», M.:
[Ipocsemenne, 2020 r.

B cootBercTBuM ¢ aBTOpckoi mporpamMmoint A. B. Illaranunon «®uszuka. 10-
11 kmaccel» U y4eOHBIM IIJITAHOM IIKOJBI pabodasi mporpaMMma paccuvTaHa Ha 2
yaca B Henento npu 34-HeAelbHOM MPOIOKUTEIFHOCTH y4eOHOro rojaa (Bcero
136 gacos: 68 gacos B 10 knacce, 68 yacoB B 11 kiacce).

B TOM uuciie npeaycMOTpeHO BBINOJHEHHE MPAKTUYECKON YacTH Kypca:

10 xmacc: KOHTPOJBHBIX PabOT — 5, 1abopaTOpHBIX padoT — 9

11 xnacc: KOHTPOJIBHBIX PabOT — 5, MabopaTropHbIx padot — 10

Ilpu mnpoBeneHun Ja0OPATOPHBLIX PadoT MW JIEMOHCTPALMOHHOIO
IKCIEPUMEHTA IUIAHUPYETCH MCIHOJIb30BaHHEe UHHUPPOBBIX JadopaTopuii
«Releon» u «AUHTHEPY.

B aBTOpCKYIO IpOrpaMMy BHECEHBI U3MEHEHHUS:
Yacsl pe3epBa MCMOIB30BAHBI ISl IPOBEACHUSI KOHTPOJIBHBIX padot (6 4.),
JUTsl TOBTOpeHus Kypea (1 4.).

IInanupyembie pe3yabTaThl
JlesiTenbHOCTh  00Pa30BATENBHOTO YUPEKICHUS O0O0IIero oO0pa3oBaHUs B
oOyuennn ¢u3nke B cpeaHed (MOJIHOM) IKOJIe MOJDKHA OBITh HamnpaBiieHa Ha
JOCTHKEHHUE 00YJIAFOIIIMMHUCS CIICIYIONINX JUYHOCTHBIX Pe3yabTaTOB:
- YMCHHE YIPABIISATH CBOCH MMO3HABATEIIBHOM JIEATEILHOCTHIO;



- TOTOBHOCTP M CIOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCIIC
caM000pa30BaHNI0, HAa MPOTSHKCHUM BCEH JKU3HM, CO3HATEIBHOE OTHOIICHHE K
HEIPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCIEIIHOW MPOQPECCHOHAIBHON U
OOIIIECTBEHHON IEATENHHOCTH;

- YMCHHE COTPYIHHUYATh CO CBEPCTHHKAMH, JIETBMH MIIAJIIICTO BO3pPACTa,
B3pOCIBIMH B 00pa30BaTeIbHOM, y4eOHO-HCCIIECIOBATEIBCKON, IPOCKTHON U
JIPYTUX BUAAX ACATCIBHOCTH;

- c(hopMUPOBAaHHOCTH MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH; OCO3HAHUE 3HAYMMOCTH HAyKH, BIAJACHUS JTOCTOBEPHOU
uHopMaImerr O TepPeloBBIX JOCTIKCHHUSX W OTKPBITUAX MHPOBOM U
OTEUECTBCHHON HAYyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE
MHUpa 1 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYCCTBY;

- YyBCTBO TOPJIOCTH 33 POCCUMCKYIO (PM3UUECKYIO HAYKY, TYMaHHU3M;

- ITOJIOYKUTEIHLHOE OTHOIIICHUE K TPYTY, IEJICYCTPEMIICHHOCTb;

- DKOJIOTMYECKasl KyJbTypa, OEpeXHOE€ OTHOIIECHHE K POJHOM 3eMile,
NPUPOJHBIM OorarcTtBaM Poccuu W Mupa, MOHMMaHHWE OTBETCTBEHHOCTH 3a
COCTOSIHHE TIPUPOJIHBIX PECYPCOB U PA3yMHOE IMPUPOIOIIOIB30BaHNE.

Peanu3anus padoueii mnporpaMMbl BOCIMTAHUSA

1. rpaxaanckoe BocIMTaAaHMe — (DOPMUPOBAHUE POCCUUCKON TIpa’KIaHCKON
UJEHTUYHOCTH, NPUHAJICKHOCTH K OOIIHOCTA TrpaxaaH Poccuiickoit
Oenepanyu, K Hapoay Poccnm kKak HMCTOYHMKY Biacth B Poccuiickom
rOCyJIapCTBE U CYOBEKTY THICAUENIETHEW POCCHIICKON TOCyAapCTBEHHOCTH,
YBOXEHHUS K MpaBaM, CBOOOJaM U O00S3aHHOCTSAM TrpaxiaHuHa Poccum,
IIPABOBOM U MOJUTUYECKOU KYJIBTYPHI;

2. MaTpUOTHYECKOe BOCIMTAHHME — BOCIHTAHHE JIFOOBU K POJAHOMY Kparo,
Ponune, cBoeMy Hapoay, yBaXeHHs K JpyruMm Hapoxam Poccuu;
HCTOPUYECKOE MPOCBelIeHne, POpMUPOBAHUE POCCUICKOTO HAIIMOHATHLHOTO
HMCTOPUYECKOTO CO3HAHUS, POCCUMCKOMN KYJIbTYPHOU UIEHTUYHOCTH;

3. IyXOBHO-HPAaBCTBEHHOE BOCNIMTAHUE — BOCIHUTAaHHE Ha OCHOBE JYXOBHO-
HPAaBCTBEHHOM KYJbTYpbl HapoJoB Poccuu, TpaauLIMOHHBIX PEIATHAN
HapojoB Poccuu, dopmupoBaHue TpaguIIMOHHBIX POCCHUUCKHX CEMEHHBIX
LIEHHOCTEW; BOCTIUTAHUE YECTHOCTH, JOOPOTHI, MUJIOCEPINS,
COTIEPEXKUBAHUS, COPABEIMBOCTH, KOJUICKTUBU3MA, JPYXKEIOOUS U
B3aMOINOMOIIY, YBAaXXCHUS K CTaplIuM, K NaMsITH NPEAKOB, WX BEpPE H
KYJIbTYPHBIM TPaAULIUASIM;

4. 3cTeTMYecKoe BoCUTaAHUE — (DOPMUPOBAHKE ICTETUUECKON KYJIBTYPhI Ha
OCHOBE POCCHUUCKHUX TPAJUIIMOHHBIX TYXOBHBIX IIEHHOCTEH, MPUOOIICHUE K
Jy4IIuM o0pasiiaMm OTeYeCTBEHHOTO U MUPOBOTO HCKYCCTBA;

5. ¢u3nueckoe Bocnutanue, GopMupoBaHNe KYJbTYPbI 310p0OBOro odpasa
SKM3HU M IMOIMOHAJIBLHOTO 0JIaromoJiyuusi — pa3BUTHE (PU3HUESCKUX
CIIOCOOHOCTEH ¢ y4€TOM BO3MOXKHOCTEH M COCTOSIHHSI 370POBbS, HaBBHIKOB
0e30macHOro MOBEICHUS B PUPOTHON U COIMAIILHOMN CpeJie, Ype3BhIUaiHbIX
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CUTYaITUsX;

6. TpyaoBoe BocnMTaHHEe — BOCIHUTAHHUE YBAKEHUS K TPYAY, TPYIAITHIMCS,
pesynbraTtaM TpyJa (CBOEro W JAPYTUX JIIOJei), OpUEHTAIHs Ha TPYIOBYIO
JeSITEIIBHOCTh, TOJIydeHHEe TPOPECCHH, JIHUYHOCTHOE CAMOBBIpKEHHE B
POAYKTUBHOM, HPABCTBEHHO JOCTOWHOM TpPYZIE B POCCHICKOM OOIIECTBE,
JOCTMKCHHE  BBINAIONIUXCS  pe3ylIbTaToB B MpodeccHoHATbHOM
JIeSITEIIbHOCTH;

7. JKOJIOTHYECKOe BOCMHTaHHe —  (DOPMHUPOBAHUE  AKOJIOTHUYECKOM
KYJIBTYPbI, OTBETCTBEHHOTO, OCPEKHOTO0 OTHOIICHHWS K IPUPOJE,
OKpY’)KafoIlleld cpe/ie Ha OCHOBE POCCHUUCKHX TPAIWIIMOHHBIX JYXOBHBIX
IICHHOCTEH, HaBBIKOB OXpaHbI, 3alllUThl, BOCCTAHOBJICHUS IIPHPOJIBI,
OKPYKarIIEN CPEeIbl;

8. MeHHOCTH HAYYHOTO0 MO3HAHHSA — BOCIIUTAHUE CTPEMJICHHUS K TO3HAHHIO
ceOs W Apyrux JIOACH, MPUPOABI W OOIIECTBA, K TMONYYCHHIO 3HAHHA,
KauyeCTBEHHOTO 00pa3oBaHUsi C Yy4ETOM JIMYHOCTHBIX HMHTEPECOB W
OOIIECTBEHHBIX MOTPEOHOCTEN.

MeTanpeaMeTHBIMH Pe3yJabTATAMM OCBOCHHUS BBITYCKHUKAMU CpEAHEN
(TIOJIHOM ) IITKOJIBI MPOTPAMMBI 10 (PU3UKE SBIISIOTCS:

OcsoeHue pe2yIsIMUBHBIX VHUBEPCATILHBIX YHEOHbIX OeliCMBUIL:

- CaMOCTOSITEJIbHO ONpEACNsATh 1eJId, CTaBUTh U  (HOPMYIHPOBATh
cOOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHOMN JACATEILHOCTH U KU3HEHHBIX CUTYAIIUsX;

- OIICHUBAaTh PECypChl, B TOM YHCJIE BpeMsl U JPyrHe HeMmaTepuaIbHbIC
pecypchl, HEOOXOIUMBbIE JIJIsl JOCTHXKEHUS TIOCTABIICHHOM paHee 1eIH;

- COIIOCTaBJIATH HMCIOIIMECS BO3MOXKHOCTH M HEOOXOJUMBIC IS
JIOCTUKEHUS 11eJIU PECYPCHI;

- ONPECIIATh HECKOJBKO MyTEH TOCTHXKEHHUSI TTOCTABJICHHOM 11€J1H;

- 3a71aBaTh MapaMeTpbl U KPUTEPUU, TIO KOTOPHIM MOXXHO OIPEICIUTh, YTO
11eJIb IOCTUTHYTA,;

- COMOCTABJISITh TOJYYEHHBIA pE3yJbTaT AEATCIBHOCTU C IOCTaBJICHHOMN
3apaHee 11eJ1bIo;

- OIICHUBATh TMOCJCACTBUS  JOCTIDKCHHMS TIIOCTaBJICHHOM IeIH B
JeSATEIIBHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIUX JTFOJICH.

OcsoeHue no3HasamebHuIX YHUBEPCATbHBIX YUeOHbIX OelUCmBUL:

- KpUTUYECKU OIICHUBATh W HWHTEPIPETUPOBATh MH(GOPMALUIO C Pa3HBIX
TTO3UIINI;

- pacmo3HaBaTb M (PUKCHUpOBaTh MPOTUBOpPEUUs B HHGOPMAIUOHHBIX
MCTOYHHKAX;

- UCIIOJIB30BaTh pa3JIMUHbIE MOJIEIbHO-CXEMAaTUUECKUEe CpelCTBa  JIst
MIPEACTaBIICHUS BBISIBIICHHBIX B MH(POPMAITMOHHBIX HCTOYHHUKAX IIPOTHBOPCUHIA,

- OCYIICCTBIISITh Pa3BEPHYThIM MH(GOPMAIIMOHHBIN MMOUCK W CTaBUTh HA €T0
OCHOBE HOBBIE (YUeOHbBIC U TTO3HABATEILHBIC) 33/1a4H;

- ICKaTh M HAXOIUTh 0000MIEHHBIC CIIOCOOBI pEIeHUS 3a/1aY;

- TIPUBOJHUTH KPUTUUYECKHE apPTYMEHTHI, KaK B OTHOIIEHWU COOCTBEHHOTO



CY’KJICHMS, TaK U B OTHOLLICHUM IEUCTBUMN U CYKACHUN JPYrOT0O YEIOBEKA,

- aHaJIu3UpoOBaTh M  MPeoOpa3oBbIBATH MPOOJIEMHO-TIPOTUBOPEUUBHIC
CUTYyaluu;

- BBIXOAWTH 32 paMKM y4yeOHOTO TpeAMeTa M  OCYUIECTBISATh
L[EJICHANIPABJICHHBIM TOUCK BO3MOYKHOCTH IIHPOKOTO IIEPEHOCAa CPEICTB U
CIIOCOOOB JICUCTBUS;

- BBICTpauBaTh HWHIUBUIYAIbHYIO  00pa30BaTEbHYIO  TPAECKTOPHIO,
VUUTHIBAS OrPAHUYEHUSI CO CTOPOHBI JIPYIMX YYaCTHUKOB U PECYpPCHBIC
OTpaHUYCHUS;

- MEHSTh U yIEP>KUBATh pa3HbIEC MO3UIIMKU B MO3HABATEIBHOMN JIESITEIHLHOCTH
(OBITH yueHUKOM M yuuTeneMm; (HopMyIHpoBaTh 00pa30BaTENbHBIN 3ampoc u
BBHITIOJTHATh KOHCYJBTaTUBHBIC (DYHKIIMHM CAMOCTOSITEIHHO, CTaBUTH MPOOJIEMy WU
paboTtaTh Haj €€ peIIeHUEM; YIOpaBlsATh COBMECTHOM IO3HABaTEIbHOU
NESATEIbHOCTBIO U IOIUUHSATHCS ).

KommynuxamusHvie yHugepcaivtole yyebHble 0elucmeus:

- OCYILECTBJISATh JEIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHHUKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTpH 00pa30BaTEIbHON OpraHU3alllK, TaK U 3a €€ Mpe/ieiamMu);

- TIPU OCYIIECTBICHUHU TPYNIIOBON pabOThl OBITH KaK PYKOBOJUTEIEM, TaK U
YJICHOM MPOEKTHOW KOMAaHIbl B Pa3HBIX pPOJSAX (FEHEPATOPOM HUJEH, KPUTHUKOM,
WCIIOJTHUTEIIEM, MTPE3CHTYIOIIUM U T. 11.);

- Pa3BEpPHYTO, JIOTUYHO M TOYHO H3JIArarb CBOK TOYKY 3pEHHUS C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH()JIUKTOTEHHBIE CUTYAIIMU U IPEAOTBpaIaTh KOHPIMKTHI
JI0 X aKTUBHOM (pa3bl;

- COIJacOBBIBaTh MO3WILMK YJIEHOB KOMAaHJIBl B THpolLecce pabdoTbl HaJ
OOIIIUM MPOTYKTOM/PEIICHUEM;

- TPENCTaBIATh MYOJIMYHO pe3yibTaThl WHAMBUAYAIBHON W TPYIIOBOMN
JESTENbHOCTH, KaK IIepe]l 3HAKOMOM, TaK U Iepe]l HE3HAKOMOW ayJINTOPUEN;

- moaouparb NApTHEPOB ISl JEJIOBOM KOMMYHMKAIIUW, HWCXOIA W3
COOOpaXeHUH Pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, a HE TUIHBIX CUMIIATHI;

- BOCIPUHUMATHh KPUTHUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO
pa3BUTHS;

- TOYHO U EMKO (POPMYJIMPOBATH KaK KPUTHUUYECKHE, TaK U OJOO0PHUTEIIbHbBIE
3aMe4yaHus B aApec APYrux JIIoAed B paMkax JejJoBOM U o00pa3oBaTeIbHOU
KOMMYHUKAIINU, U30eras Mpy 3TOM JIMYHOCTHBIX OIICHOUHBIX CYXKJICHUM.

IIpenmMeTHbIMM  pe3yJibTATAMH OCBOCHHUS BBIMYCKHUKAMHU CpeaHEen
(TOJIHOM) IITKOJIBI MPOTPaMMBbI IO PU3HKE Ha 0A30BOM YPOBHE SIBJISIIOTCS:

- c(OpMHUPOBAHHOCTh TMPEJCTABICHUNH O 3aKOHOMEPHOW CBSI3U U
MO3HABAEMOCTHU SIBJICHUN MPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOI'O 3HAHUS; O POJIU
U MecTe (PU3MKM B COBPEMEHHON HAay4YHOW KapTWHE MHUpPA; MOHUMAaHUE DPOJIHU
¢bu3uky B (OpMHUPOBAHUU KPYTro3opa U (PyHKIIMOHATILHON TPAaMOTHOCTU YeJIOBEKa
JUISL pEIICHUs] TPAKTUYECKUX 3a/1aY;

- BJIAJICHUE OCHOBOTOJIAral0IINMHU bu3nIecKuMu MOHATHUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE MOJIh30BaHNE (PH3NUECKOM

6



TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- c(hOpMUPOBAHHOCTH MPENCTABICHUNA O (PU3UUECKON CYIIHOCTH SIBICHUUN
npupoabl (MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BHAAX
MaTepuu (BELIECTBO U TOJIE), TBUKEHUU KaK CIOCO0e CYIIECTBOBAHUSI MaTEpHUU;
YCBOCHUE OCHOBHBIX HJEH MEXaHHUKH, AaTOMHO-MOJIEKYJSIDHOTO YYE€HHUS O
CTPOEHUU BEIIECTBA, JJIEMEHTOB JJEKTPOJAUHAMHKUA M KBAaHTOBOW (PU3MKH;
OBJIJICHUE MTOHSATUNHBIM anmnapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

- BJIa/ICHHE OCHOBHBIMHM METOJIaMU HayYHOTO MO3HAHUS, UCIIOJIb3YEMbIMH B
¢usuke: HAOMIONEHWE, ONUCAaHUE, HW3MEPEHHE, OKCICPUMEHT, yMEHHS
oOpabaTeIBaTh pe3yJabTaThl U3MEPEHHM, OOHApYXHBaTh 3aBUCUMOCTb MEXKIY
Gu3MYECKUMU BEIMYMHAMHU, OOBSICHATH TMOJNyYCHHBIE pPE3yNbTaThl U JeNaTh
BEIBOJIBL;

- BIAQJCHUE YMCHHSIMHU BBIIBUTaThb THUIOTE3bI HAa OCHOBE 3HAHUS
OCHOBOITOJIAraIOMKUX (U3UYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPSITH HUX
HKCIIEPUMEHTAJILHBIMU CpEACTBAMU, (DOPMYIUPYs 1eidb UCCIEAOBaHUS, BIIAJCHUE
YMEHUSIMA ~ ONUCHIBAaTh M OOBSACHATH  CaMOCTOSITEIBHO  MPOBEIACHHBIC
HKCIIEPUMEHTBI, AHAIM3UPOBATH PE3YNbTAThl MOJYYCHHOM H3MEPUTEIbHON
uH(pOpMaInK, ONIPENEIATh JOCTOBEPHOCTh MOJYUYEHHOTO PE3yJIbTaTa;

- c(hopMUPOBAHHOCTh YMEHUS PENIATh MPOCThIC (PU3UUECKUE 3a]1aUH;

- cOpMUPOBAHHOCTh YMEHHUSA TPUMEHATHh T[OJYyYEHHbIC 3HAHUA IS
OOBSICHEHHsSI YCIOBUH TPOTEKaHUS (UINYECKUX SBICHUH B TPUPOAE H IS
MPUHATHUS TIPAKTUICCKUX PEIICHUN B TIOBCETHEBHOMN KU3HU;

- MIOHUMaHue (PU3NYECKUX OCHOB M MPUHITUIIOB JAEHCTBUS (pabOThI) MaIIuH
U MEXAaHM3MOB, CpEACTB TEPEABMKCHHSI M CBSI3M, OBITOBBIX MPHOOPOB,
IMPOMBIIIICHHBIX TEXHOJOTUYECKUX MPOIECCOB, BIUSHHUS UX HA OKPYKAIOIIYIO
Cpeldy; OCO3HAaHHE BO3MOXXHBIX TMPUYMH TEXHOTEHHBIX U OKOJIOTMUYECKUX
Karactpod;

- ¢(hOPMHUPOBAHHOCTHh COOCTBEHHOM MO3UIIMH TI0 OTHOIICHHIO K (PU3HUECKOI
uH(dOopMaIuu, MOJTy4aeMOl U3 pa3HbIX HCTOYHUKOB.

Ilnanupyemsie pe3yabTaThl H3yUYeHUsI Kypca Gpu3nku

B pesynprate u3ydeHus Kypca (U3MKM Ha YpOBHE CpEAHEro OOLIEero
oOpa30BaHUsI BHIMTYCKHUK HAa 0a30BOM YPOBHE HAYUUTCS:

- OOBSICHATHP Ha MpUMEpPax poiab M MecTo (U3UMKA B (POpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIbHOCTH JIOICH;

- JIEMOHCTPUpPOBATh Ha TMpUMEPaX B3aUMOCBSA3b MEXAy (U3UKOH U
JPYTUMU €CTECTBEHHBIMU HAayKaMU;

- yCTaHaBJIMBAaTh  B3aMMOCBS3b  €CTECTBEHHO-HAyYHbIX  SIBICHUH U
IPUMEHATHh OCHOBHbIE (PU3UUYECKHE MOACIH JJIsl UX OMHMCAHUSA U OOBSICHEHHUS;

- HUCIOJB30BaTh WMH(GOPMALUI0 (U3UYECKOTO COJACPKAHUS MPH PELICHUH
y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX M HCCIENOBATEIbCKUX 3a]a4, UHTErpupys
UHGOPMAIIMIO U3 Pa3IMYHBIX UCTOYHUKOB U KPUTHUECKH €€ OIICHUBAS;

- pasnuyaTh W yYMEThb HCIOJNB30BaTh B  Y4EOHO-UCCIEIOBATEIHCKON




JeATeTLHOCTH METO/Ibl HAYYHOTO TO3HaHUs (HaOJoIeHre, ONucanne, N3MepeHue,
HKCIIEPUMEHT, BBIJBU)KEHUE THUIIOTE3bl, MOJEIHUPOBAHUE U T. 1A.) U (HOPMBI
HAy4HOTO MO3HaHUA ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYSI HA MPUMEpaX HX
pOJIb MU MECTO B HAYYHOM NO3HAHUM;

- TMPOBOJUTH MPSAMbBIE U KOCBEHHbIE HU3MEpPEHUS (PU3MUECKUX BEJIMYHUH,
BBIOWpAss M3MEpUTENbHbIE MPUOOPHI € YYETOM HEOOXOJUMON TOYHOCTH
U3MEPEHUN, IUIAHUPOBATh XOJ HM3MEPEHUI, MOJIy4aThb 3HAYCHUE HU3MEPSEMOU
BEJTMYMHBI U OTICHUBATh OTHOCUTEILHYIO TTOTPEITHOCTD 0 33JaHHBIM (JOpMYJIaMm;

- TPOBOAWTH  HWCCIACAOBAHHMS  3aBUCUMOCTEH  MEXAy  (U3HYECKUMU
BEJIMYMHAMU: BBIMOJIHIATE U3MEPEHUS U ONPENENATh Ha OCHOBE MCCIIEIOBAHUS
3HAQUYECHUSl MMAapaMETPOB, XAPAKTEPU3YIOMIMX JIAHHYK) 3aBUCHUMOCTh MEXKIY
BEJIMYMHAMM U JIEJIaTh BBIBOJ C YUYETOM MOTPEIIHOCTH U3MEPEHUI;

- WCIONB30BaTh JUJIA OINHUCAHMS XapakTepa MPOTEeKaHUS (PU3NUECKHUX
npoieccoB (U3MYECKUE BEIMYMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXKIY
HUMU;

- WCIOJNB30BaTh JJI OINHUCAHMS XapakTepa MPOTEeKaHUs (PU3NYECKHUX
polieccoB (pu3ndecKre 3aKOHBI ¢ YUETOM TPAHUIl UX TPUMEHUMOCTH;

- pemiath KayeCTBEHHbIE 3ajaud (B TOM YHCJIE M MEXIPEIMETHOTO
XapakTepa): UCIOIb3YsT MOJEIH, (U3NUECKIEe BETUYUHBI U 3aKOHBI, BHICTPAUBATh
JIOTUYECKUE TEMOYKH OOBSICHEHUS (JI0Ka3aTeNbCTBA) MPEJIOKEHHBIX B 3ajadax
MPOIIECCOB (SIBJICHUIN);

- pemath pacyE€THBIE 3a7a4M C SBHO 3aJaHHON (PU3MYECKON MOJEINbIO: Ha
OCHOBE aHaJM3a YCIOBHS 3aJayd BBIACIATh (DU3NUECKYIO MOJACNb, HAXOJUTh
(dbu3nYecKre BEIMYMHBI U 3aKOHBI, HEOOXOMMBbIE U JIOCTATOYHBIC JJIs €€ PEIICHUS,
MPOBOAUTH PACUEThI U OLICHUBATH MOTYUYEHHBIA PE3YJIbTaT;

- YYUTBIBATh I'PAHUIbI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJIENICH Tpu
pelieHn PU3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

- HKCIOJIB30BaTh MH(MOPMAIUIO U TPUMEHSATh 3HAHUS O MPUHIUIAX PadOThI
U OCHOBHBIX XapaKTEPUCTUKAX M3YYCHHBIX MAIIUH, NPUOOPOB U JIPYTUX
TEXHUYECKUX YCTPOMCTB TUISt peneHus NPaKTHYECKUX, y4eOHO-
MCCIIEI0BATENbCKUX U IPOEKTHBIX 3a/1aY;

- UCTIONIb30BaTh 3HaHUS O (U3MYECKUX OOBEKTaX U IMporeccax B
MOBCEIHEBHON KW3HM IS OOECIeUeHHsT OC30MacHOCTH MpHU OOpaIieHuu C
npubopaMu M TEXHUUYECKUMH YCTPOMCTBAMH, [JIi COXPAHEHUS 3JI0POBbI U
COOJIIOZICHUSI HOPM DKOJIOTMYECKOTO TMOBEACHUS B OKpYyXalolleil cpeae, s
MIPUHATHS PELICHUIN B TOBCETHEBHOM )KU3HH.

BrinyCkHHUK Ha 6a30BOM YPOBHE HOIYUUM 803MONCHOCHb HAYUUMBCA:

- NOHUMAmMb U 00BACHAMb YEIOCMHOCMb DUUYECKOL Meopul, pa3iuiams
2PaHUuYbl €€ NPUMEHUMOCINU U MeCmo 8 psdy Opy2ux QuauyecKux meopuii;

- enademb NPUEMAMU HOCMPOEHUS Meopemudeckux O00Ka3amenbems, d
makoice NPOSHO3UPOBAHUSL 0COOEHHOCMel NPOMEKAHUS. DUSUYECKUX ABIEHUU U
npoyecco8 Ha 0CHOBE NOJYUEHHbIX MeOPeMmU4ecKux bl80008 U 00KA3amenbCms,

- XapaKkmepuzoeams — CUCMEMHYIO C643b  Medcdy OCHOBONONAAIOUWUMU
HAYYHLIMU HOHAMUAMU: NPOCMPAHCMBO, 6peMs, mamepus (seujecmeo, noie),
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ogudicenue, cuid, SHepus;

- 8bidsUAMb  2UNOme3bl HA  OCHO8e  3HAHUSL — OCHOBONONACAIOUIUX
@usuecKux 3aKoOHOMepHOCmel U 3aKOHO8,

- CAMOCMOSAMENbHO — NAAHUPO8AmMb U NPOBOOUMb  huzuuecKue
IKCNEPUMEHMBL,

- Xapakxmepuzosamsv — 2100albHble  NpoOnemvl,  cmoswue  nepeo
yenoBeuecmeomM. dHepeemuyecKue, Cbipbesvie, IKoN02UYecKUe U poib QU3UKU 8
peuieHuu dmux npoonem;

- pewams HpaAKMuKo-OpUeHMUPOBAHHblE KAYECMBEHHble U PACYémHble
Qusuueckue 3a0auu ¢ 6blO0POM QUIUUECKOU MOOeNU, UCNONb3YS HECKOIbKO
Qusuueckux 3aKoHo8 UM OPMYN, CEA3bIBAIOWUX U3BECHble (DUIUUECKUe
BENIUYUHDL, 8 KOHIMEKCIE MEeHCNPEOMEMHbIX C8A3el,

- 00bACHAMb NPUHYUNLL pAOOMbl U XAPAKMEPUCMUKU U3VYEHHBIX MAUUUH,
npubopo8 u MexHU4ecKUx yCmpoucme,

- 00BACHAMb YCI08USL NPUMEHEHUS. PU3UYECKUX Mooerell Npu peuteHuu
Quzuneckux 3a0ay, HAxX0OUMb AOEK8AMHYI0 NPEONONCEHHOU 3a0aue hu3u4ecKyio
MoOenb, paspewams npooiemy KaKk HA OCHO8e UMEIOWUXCS 3HAHUU, MAaK u npu
HOMOWU MEMOO08 OYEHKU.

Conep:kanue Kypca

DuU3MKa U eCTECTBEHHO-HAYYHBIA MeTO/ MMO3HAHUS NPUPOIBI

®uszuka - pyHAaMeHTalIbHAs Hayka o npupoje. HayuHslii MeToa 1mo3HaHus.
Metoasl uccienoBanusi (U3MYECKUX sBJICHUU. MojaenupoBaHue SBICHUU U
nporieccoB. Hayunble ¢dakThl U runore3bl. OU3NUECKHUE 3aKOHBI U TPaHUIIBI UX
MPUMEHUMOCTH. DU3NUECKUE TEOPUM W MNPUHLUN COOTBETCTBUS. Du3nueckue
BenuuuHbL. [lorpemHocTy u3MepeHuil (U3MYECKUX BeENMMYMH. Poib U MecTo
¢bu3uKy B GOpMUPOBAaHUHN COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B MPAKTUYECKOM
NEeATEIIbHOCTH JTtoieh. Dusuxa u Kyismypa.

Mexanuka

I'pannubl NMPUMEHUMOCTH KJIIACCHUYECKOM MeXaHUuKU. IIpocTtpaHCcTBO U
BpeMsi. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBWKEHUS. CHCTEMBbI OTCUETa.
CkamsipHble ¥ BEKTOpHble ¢u3nueckue BenauuuHbl. Tpaekropus. [lyTs.
[Tepememenne. CkopocTb. YcCkopeHwe. PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE IBMKEHUE. PAaBHOMEPHOE ABUKEHUE TOYKH IO OKPYKHOCTH.

Bzaumopeiicteue Tten. fABnenune muepuuu. Cunma. Macca. MHepumnanbHbie
CHUCTEMBI OTcueTa. 3akoHbl JguHaMuku Herorona. Cuia TsKECTH, Bec,
HEeBECOMOCTh. CHJIbI YHPYTOCTH, CUJIbI TPEHUS. 3aKOHbI: BCEMUPHOTO TATOTEHUS,
I'yka, Tpenus. Hcnonv3osanue 3aKoH08 MeXaHuKu Ol OOBACHEHUS] OBUNHCEHUS
HebeCHbIX mesl U 015 pa38umusl KOCMUYECKUX UCCTIe008aHULL.

NMnynsC MaTepualbHOW TOYKM W CHUCTEMBbl. MMIynbC Cuibl. 3aKkOH
COXpaHEHHUs] uUMIyjbca. MexaHudeckas pabota. MomHOCTh. MexaHuveckas
SHEPrusi MaTepUalbHON TOYKM U CHUCTEMBI. 3aKOH COXPAHEHHUS MEXAHUYECKOU
sHeprun. PaboTa CUITBI TSHKECTU U CUITBI YIIPYTOCTH.

9



PaBHOBecue maTepuanbHOM TOYKM M TBEPAOTO Tena. MOMEHT CHIIBL.
VYcnoBus paBHOBecus. PaBHOBecue XuAKocTH W rasa. Jlaeimenue. /Jeuoicenue
AHCUOKOCTU.

MouuekyasipHas puU3MKa U TEPMOIUHAMHUKA

Monekynspuo-kunetndeckas teopus (MKT) crpoenuss BemiectBa u eé
HKCIIEpUMEHTAJIbHBIE JIOKa3aTelnbCTBA. TeruioBoe paBHOBecue. AOCONIOTHAs
TeMIepaTypa Kak Mepa CpeIHEN KHHETHYECKOM 3HEPrHH TEIUIOBOTO JIBHXKEHUS
yacTull BemecTBa. Mogens uaeanbHOro rasa. /JlaBienwe rasa. YpaBHEHHE
COCTOSIHMSL WJEalbHOro rasza. YpaBHeHue MenneneeBa-Kianeipona. I'azoBbie
3aKOHBL.

ArperatHble COCTOSIHMSI BEIIECTBA. B3anMHbBIE NMpEeBpallCHUS KUIAKOCTU U
raza. Buaosicnocms 6030yxa. Mogenb crTpoeHus xuakocteid. IloBepxHocTHOE
HaTsDKeHue. Kpucrammmueckne u aMopdHBIE Tema.

Buyrtpennsis sueprus. Pabota u Temonepeaada Kak crocoObl M3MEHEHHUS
BHYTPEHHEH »dHepruu. YpaBHEHUE TemioBoro OanaHca. [lepBblii  3akoH
TepMouHaMuKU. HeoOpaTuMocCTh TemoBbIX mporieccoB. [IpuHIunel aecTBus u
KII/I TerioBbIX MaIIuH.

OCHOBBI YJIEKTPOAUHAMUKHA

DIIEKTPUYECKUE 3apsibl. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia. 3aKOH
Kynona.

Dnektpuueckoe nojie. Hanpssk€HHOCTh M MOTEHIHAN 3JIEKTPOCTATHYECKOTO
nojs. JIMHMM HanpsHKEHHOCTH W AKBUIIOTCHUHUAIBHBIE MOBEPXHOCTH. [IpmHImMN
CYNEpNO3ULNUA TOoNeH. [Ipo8OOHUKU U OUIIEKMPUKU 6 IJIeKMPUUECKOM HoJe.
DnektpoéMkocTb. KoHnencarop.

[locrossHHbI  dnexkTpuueckuid  TOK. Cuma  Toka.  ConpoTHBIICHHE.
[TocnenoBaTenbHOE U MAPAILICTBHOE COCIMHEHUE MPOBOJHUKOB. 3aKOH J[KOyIs-
Jlenna. DnekTpoaBwxkyias cuwia. 3akoH OMa ISl TOJTHOM 1enu. DJIEKTPUUECKUM
TOK B TMPOBOJAHUKAX, DBJEKTPOJIUTAX, MOJYINPOBOAHUKAX, razaXx M BaKyyMe.
Ceepxnpogooumocme.

MarautHoe mone. Bektop HMHAYKUMM MarHutHoro nons. JlencrtBue
MAarHUTHOI'O TOJISTHA MPOBOJHUK C TOKOM M JABHXKYIIYIOCSA 3aPSIKEHHYIO YacTHUILY.
Cunia Amnepa u cuna JlopeHua. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBiieHME JNEKTPOMArHUTHOM MHAYKIMUA. MarHuTHeld nOTOK. IlpaBuio
Jlennla. 3akoH SJICKTPOMArHUTHOM MHAYKIMWHU. SIBJI€HWE CaMOMHIYKIIUU.
NHIyKTUBHOCTB. DIIEKTPOMArHUTHOE TOJIE. DHEp2usi 31eKMpOMASHUMHO20 NOJA.

KoJsie0anusi 1 BOJIHBI

Mexannueckue koneOanusa. [apmonudeckue kosiebanus. CBOOOAHBIE,
3aTyxalollue, BBIHYXKJECHHbIE KkosieOanusi. [lpeBpailieHuss dSHEpruu  Mpu
KoJiebaHusix. Pe3onaHc.

OnexktpomarauTHble KoneOanus. KomneGartenbubiit koHTYp. llepemenHbli
AIIEKTPUYECKUI TOK. Pe3onanc 6 anexkmpuueckoii yenu. Kopomxkoe zamvikanue.

Mexannueckue BosiHbL. llomepeunsie W MpoAoJibHbIe BOIHBL. CKOpPOCTH U
JUTUHA BOJIHBL. Mumepghepenyus u ougpaxyus. Inepaus 60aHbL. 38YKOGbLE GOHDL.

OJIEKTpOMarHuTHhie  BOJIHBL.  CBOHCTBA  3JIGKTPOMAarHUTHBIX  BOJIH.
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J{nana3oHbl 3JIEKTPOMArHUTHBIX M3JIYYEHUUN U UX MPAKTUYECKOE MPUMEHEHUE.

Onruka

I'eomerpuueckass ontuka. CKOpOCTh CBETa. 3aKOHBI OTpPaXEHUs U
npejaomiieHuss cBeta. Popmysia TOHKOM JMH3bBL. BOJHOBBIE CBOWMCTBA CBETA:
nucnepcusi, uHTepdepenuns, udpakims, moasspu3aus.

OcCHOBBI CIEUAIBHON TEOPUH OTHOCUTEIbHOCTH

[loctynatel TEOpUM  OTHOCUTENBHOCTH W  CIEICTBUS W3  HHX.
NHBapuaHTHOCTh MOJYJIsl CKOPOCTHM CBETa B Bakyyme. JHeprusi mokos. CBsi3b
MacChl ¥ SHEPTHH CBOOOHON YaCTHIIHI.

KBanroBasi puszuka. @usuka aTroMa 1 AaTOMHOI0 siApa

['mmote3a M. Ilmanka. dortosnekrpuueckuii d3¢pdext. OmpiTel CTONETOBA.
3akonbl (ortodrddexra. VYpaBHenue OitHmTelHa. DotoH. KopmyckynspHo-
BOJTHOBOU nyanu3m. Coomuoutenue neonpeoenénnocmelti I etizenbepea.

[1nanerapnas mojensb aroMa. OObsICHEHUE JTMHEHYATOrO CIIEKTPa BOJOPOAA
Ha OCHOBE KBAaHTOBBIX NOCTYJIaTOB bopa.

CocTaB U CTpOEHUE ATOMHBIX SIAEP. DHEPTUs CBSI3M aTOMHBIX sjep. Buabl
PaaOaKTUBHBIX MPEBPAIICHUN aTOMHBIX SAEp. 3aKOH PAJUOaKTHUBHOTO pacmnaja.
Anepubie peakuuu. llenmnas peakinus neneHust suep. llpumenenue s0epHOU
oHepaUlU.

DneMeHTapHble YacTUllbl. DyHIaMEHTaIbHBIE B3AMMOICHCTBUS.

Crpoenue BeesienHo

ConiHeuHass cucTeMa: IUIAHETHI W Mallble Tena, cucrema 3Jemuns-JlyHa.
Crpoenue u sBomonust ComHna u 3BE3A. Knaccudukarus 3BE31. 3BE3NBI U
MCTOYHUKH UX SHEPTUHU.

l'anaktuka. COBpEMEHHBIE TMPEACTABICHUS O CTPOCHUUM U 3BOJIOLUU
Bcenennoil.
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TemaTruyeckoe mianuposanue 10 kinace

HanmeHnoBaHMe TeMbI

Ko.a-Bo
4yacoB

XapaRTepHCTmca OCHOBHBIX BUA0OB J€ATCJIBHOCTH YHYAIIUXCH

BBEJEHHWE. ®U3UKA U ECTECTBEHHO-HAYYHBIA METO/I IO3HAHUSA PUPOJBI (1 u.)

®Pu3KKa U eCTECTBEHHO-HAYYHBIN
METO/ ITI03HAHUS IIPUPOBI.

1

OOBSACHATH Ha KOHKPETHBIX IPUMEPaX PoJb U MeCcTO (hU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHBIX TEXHUKH U TEXHOJIOTHH,
B [IPAKTUYECKOU JIEATEIbHOCTH JIFOJIEH.

JleMOHCTpHpOBaTh Ha IPUMEPAX B3aUMOCBA3b MEXY (PU3UKON U JPYTUMHU
€CTECTBEHHBIMH HayKaMHU.

BocnpounsBoauTh cxeMy Hay4yHOT'O II03HAHUS, IPUBOJUTH IPUMEPBI €€ NCIIOJIB30BAHHUS.
JlaBatp orperienieHue U Paclo3HaBaTh MOHATH: MOJIENb, HAy4YHasl TUIIOTE3a, PU3NIecKast
BEJIMYMHA, (U3NUECKOE SBJICHUE, HAYUHBIH (haKT, PU3NUECKUI 3aKOH, PU3UUECcKas Teopus,
IIPUHLIUIT COOTBETCTBUSL.

OO60CHOBBIBaTH HEOOXOIMMOCTh MCIIOJIb30BAaHMSI MOJIEJIEH /ISl OIMCAHUS (PU3UUECKUX
SABJICHUM U NpoueccoB. [IpuBoInUTE MpUMEpBl KOHKPETHBIX SIBJICHUH, IPOLECCOB U
MOJEJIEH ISl X ONHUCAHUS.

[TpuBOANTE TPUMEPHI (HU3NUECKUX BEITUIHH.

®opmynupoBaTh (PU3MUECKUE 3aKOHBI. YKa3bIBaTh IPAHULIBI IPUMEHUMOCTH (PU3NYECKUX
3aKOHOB.

[TpuBOANTE MPUMEPHI UCTIOIB30BAHUS (PU3NUECKUX 3HAHUH B )KUBOIUCH, ApXUTEKTYpE,
JIEKOPaTUBHO-TIPUKJIAJHOM HCKYCCTBE, MY3BbIKE, CIIOPTE.

Oco3HaBaTh [ICHHOCTh HAYYHOI'O IO3HAHUA MUPA AJIs YEJIOBEUECTBA B LIEJIOM U JUIS
Ka)KJIOTO 4YeJIOBEKA B OTJEIbHOCTH, B&XKHOCTh OBJIQJICHUS METOIOM Hay4YHOI'O ITO3HAHUS
JUIS JOCTHIKEHHS ycTiexa B JJF000M BUJIE MPAKTHUECKON AEATeIbHOCTH.

["'0TOBUTH Mpe3eHTAIH U COOOIIEHNUS M0 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
IpEeJICTaBJIeHbI B yUeOHUKE)

MEXAHUKA (27 4.)

Kunemamuxa (6 u.+1 u.)

2/1

MexaHnuecKkoe IBUKEHHE.
Cucremsl oTcuéra. CkansipHble U
BEKTOpHBIE (PU3NUECKUE
BeJIMYMHBI. MaTepuaabHas TOUKa.
IToctynarenpHOE JBUKEHHE.

I[aBaTL ONpCACIICHUA MOHATHUN: MEXaHUYECKOE ABWIKCHUC, ITOCTYIIATCIIbHOC IBUIKCHUC,
PaBHOMCEPHOEC ABMIKCHHUE, HCPABHOMCPHOC IBMKXCHUC, PABHOYCKOPEHHOC IBUKCHUC,
JABUIKCHUC 110 OKPYKHOCTHU C MOCTOSIHHOM CKOpPOCTbIO, CUCTEMA OTCUCTA, MAaTCpHUAJIbHAA
TOYKa, TPACKTOPUSA, ITYTh, ICPEMCIICHUC, KOOpAWHATAa, MOMCHT BPEMCHHU, ITPOMEIKYTOK
BPEMCHH, CKOPOCTb PABHOMCPHOI'O ABUIKCHUS, CPEAHAA CKOPOCTh, MTHOBCHHAS CKOPOCTD,




Tpaekropusi, myTh, NEpeMeLICHHE,
KOOpPJIMHATA, MOMEHT BPEMEHH,
MIPOMEKYTOK BPEMEHHU. 3aKOH
OTHOCHUTEJIbHOCTH JBUKCHUSI.

3/2

PaBHOMepHOE NpsAMOJIUHEITHOE
neuxeHue. CKopocThb
PaBHOMEPHOI'O NPSIMOJIMHEUHOTO
JIBUKEHUS. Y paBHEHHE
PAaBHOMEPHOTO JIBUKEHUSI.
['paduku paBHOMEPHOTO
JIBUJKECHHSL.

4/3

HepaBHoMepHOE 1BUKEHUE.
Cpennsist ckopocTb. MrHoBeHHas
CKOpOCTb. Y CKOpEHHE.
PaBHOYCKOpEHHOE IBM)KEHUE.

5/4

YpaBHEHHE PAaBHOYCKOPEHHOT'O
nwkeHus. ['papuku
PaBHOYCKOPEHHOTO JBMKEHHUS.
U.p.Nedl «JlabopamopHas
paboma. H3yuenue yckopeHus
mena npu pagHoycKOPeHHOM
osuocenuuy Uumuep

6/5

JIBr>KeHUE 10 OKPY>KHOCTH C
ITOCTOSIHHOMU 110 MOJYJIIO
CKOPOCTBIO.
I{enTpocTpeMUTENBHOE
YCKOPEHHE.

716

WNuctpykrax no Th.
JlabopaTtopnast pabota Nel
«M3yuenune 1BUKEHUS Tela 1o
OKPYKHOCTH

8/7

Konrponsnas padora Nel mo teme
«Knnemarnka»

YCKOpEHHUE, LIEHTPOCTPEMUTEIILHOE YCKOPEHUE.

Pacnio3HaBaTh B KOHKPETHBIX CUTYallUsIX, HAOIIOAATh SIBJICHUS: MEXaHUYECKOE JBUKEHUE,
IOCTYIATENbHOE ABUKEHHE, PABHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JABHIKEHHE,
PaBHOYCKOPEHHOE JIBUYKEHUE, IBUKEHHUE 110 OKPY>KHOCTH € IOCTOSSHHOM CKOPOCTBIO.
Bocnpon3BoauTs sBIEHUSA: MEXaHHUUECKOE ABHKEHHE, PABHOMEPHOE JIBUKEHHUE,
HEPAaBHOMEPHOE JIB)KEHUE, PABHOYCKOPEHHOE JABH)KEHUE, IBH)KEHHUE 10 OKPYKHOCTHU C
IOCTOSIHHOM CKOPOCTBIO JJIs1 KOHKPETHBIX Tell.

3aaBaTh CUCTEMY OTCUETA JUIsl ONMCAHMS IBUKEHUSI KOHKPETHOT'O TEJIa.

Pacrnio3HaBaTh cuTyalum, B KOTOPBIX TEJIO0 MOKHO CUATATh MAaTEPUAILHON TOUKOM.
OnuceIBaTh TPAEGKTOPUU JIBUKEHUS TeJl, BOCIIPOU3BOIUTH JABM)KEHHUE U TIPUBOAUTD
IPUMEPBI T, UMEIOIUX 33aJJaHHYI0 TPAEKTOPHUIO JIBHKEHHUS.

OnpenensaTs B KOHKPETHBIX CUTYAIUSIX 3HAYCHUS CKAJIIPHBIX (PU3NYECKUX BEIHMUNH:
MOMEHTa BPEMEHH, IPOMEXKYTKa BpPEMEHH, KOOPAUHATBHI, ITyTH, CPEIHE CKOPOCTH.
HaxoauTts MOAy/b U IPOEKIMH BEKTOPHBIX BEJIMYUH, CJI0KEHUS BEKTOPHBIX BEIUUHUH.
OnpenensaTs B KOHKPETHBIX CUTYalUsAX HallpaBJICHUE, MOLYJIb U IPOCKIUU BEKTOPHBIX
($u3HYECKUX BEJIMYMH: IEPEMELLEHUS, CKOPOCTH PABHOMEPHOIO JBUKEHMSI, MTHOBEHHOMN
CKOpPOCTH, YCKOPEHHUS, LIECHTPOCTPEMHUTEIBHOIO YCKOPEHHMSL.

[TpuMeHSTH 3HaHUS O ACUCTBHUAX C BEKTOPAMHU, ITOJTyYEHHBIE HAa YPOKaX ajareOphl.
3anuchIiBaTh YpaBHEHUS] pABHOMEPHOT'O M PABHOYCKOPEHHOI'O MEXAHUYECKOTO JIBUKEHUSI.
CocTaBisTh ypaBHEHUs PABHOMEPHOTO U PABHOYCKOPEHHOTO MPSIMOJIMHENHOTO IBUKEHUS
B KOHKPETHBIX cuTyauusix. Onpenensrs o ypaBHEHUSIM [TapaMeTpbl IBUKEHUSI.
[TpuMeHATH 3HaHUS O IOCTPOCHUU M YTEHUH IPapUKOB 3aBUCIMOCTH MEX]y BEIMYMHAMH,
MOJIy4YEHHBIE Ha ypokax ainreopbl. CTpouTh rpaguk 3aBUCUMOCTH KOOPIUHATHI
MaTepUaIbHONW TOUKH OT BPEMEHU JIBHIKEHUSI.

Omnpenensts no rpaguKy 3aBUCUMOCTH KOOPAMHATHI OT BPEMEHU XapaKTep
MEXAHUUYECKOTO JIBUKEHUS, HAYaIbHYIO0 KOOPJAUHATY, KOOPJNHATY B YKa3aHHBI MOMEHT
BPEMEHU, U3MEHEHNE KOOPANHATHI 32 HEKOTOPbIN MPOMEKYTOK BPEMEHH, MPOEKIUIO
CKOPOCTH (U1 pABHOMEPHOTO NPSIMOJIMHEHHOTO IBH)KEHUS).

Omnpenensts no rpaduKy 3aBUCUMOCTH MTPOEKIIMH CKOPOCTH OT BPEMEHH XapaKTep
MEXAHUUYECKOTO JIBUKEHUS, IPOEKIIUIO HAYaJIbHOW CKOPOCTH, IPOEKINIO YCKOPEHHU,
M3MEHEHHe KoopAuHAThI. OmnpenensaTh o rpaduKy 3aBUCUMOCTH MPOEKIIMHU YCKOPEHUS OT
BPEMEHM XapaKTEP MEXAHUUYECKOTO IBUKEHUS, U3MEHEHHE NTPOEKIIMHM CKOPOCTH 3a
OTpe/IeNIEHHBIN MPOMEXYTOK BPEMEHH.

JlaBatp orpeieneHus MOHATHIA: aOCOIIOTHO TBEPOE TEJO, MOCTYNATeIbHOE U
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BpalllaTeIbHOE ABMKEHUS aOCOIIOTHO TBEPAOTro Tena. Pacrno3naBath B KOHKPETHBIX
CUTYalUsX, BOCIIPOU3BOJIUTH U HAOIOIATh MTOCTYMATEIBHOE U BPAIIATEIbHOE JIBH)KEHUS
TBepaoro Tena. [lpuMensaTs Mosiens abCOIIOTHO TBEPOTO Tea Jisl OMUCAHUS IBHKEHUS
TeJl. BeIUKCIIATh 3HaUEHUS YTIIOBOW U JIMHEMHON CKOPOCTEN, YaCTOThI M IEPUOIA
oOpallleHusl B KOHKPETHBIX CUTYalIUsIX.

Pa3nuuate yTh ¥ nepeMeIleHHe, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTH.

W3mepsTh 3HaueHus epeMeENIeHus], IyTH, KOOPAUHATBI, BpEMEHU JABUKEHUS, MTHOBEHHOU
CKOPOCTH, CPEAHEN CKOPOCTH, YCKOPEHHUS.

Paborate B mape npu BBIIOJHEHUH JTAOOPATOPHBIX PabOT U MPAKTUUYECKUX 3aJaHHil.
IIpuMeHATs MOJENH «MaTepuanbHas TOUYKay, «PaBHOMEPHOE NPSIMOJIMHEUHOE JBUKEHUEY,
«PaBHOYCKOPEHHOE JIBM)KEHHUE» JUIsl ONIMCAHUS ABMXKEHUS PEAJIbHBIX TEJl, U1l ONUCAHUS
00BEKTOB, U3y4aEMbIX B Kypce OMOJIOTHH.

3akonbl JuHaMuKku Helotona (4 4.)

9/1 | sIBnenue unepuuu. Macca u cuia. JlaBaTb onpeneneHus MOHATHIA: HHEPLHsL, HTHEPTHOCTh, MACCa, CUJIA, PABHOICHCTBYIOIIAS
10/2 | UnepumaabHbIE CHCTEMBI OTCUETA. cuja, UHEpLHMAJIbHAs CUCTEMA OTCYETa.
BsaumozeiicTBue Te. Pacnio3naBath, HaOM0AaTh siBJIeHUE MHEpLUH. [IpUBOINTE IPUMEPHI €r0 IIPOSIBICHUS B
11/3 | CnoxeHnue CHL KOHKPCTHBIX CUTYyaIlHsAX.
12/4 | TlepBblii, BTOPOH 1 TPETHIl 3aKOHBI OOBSICHIATh MEXAaHUUECKUE SIBJICHUS] B MHEPLUAIBHBIX CUCTEMAaX OTCUETA.
HBIOTOHA. Boiaenars neicTBus TN Apyr Ha Apyra U XapakTepu30BaTh UX cuiaMmu. [IpuMeHaTs
3HAHUA O JIEUCTBUAX HAJl BEKTOpaMU, MOJIyYEHHbIE HA YpOKax reomeTpuu. OnpenensTh
PaBHOCHCTBYIOLIYIO CUILY ABYX CHUIL.
@opMyJIMpPOBATh MEPBBIN, BTOPOM U TPETUM 3aKOHBI HbIOTOHA, YyCI0BUSA UX
IIPUMEHUMOCTH.
IIpuMeHATH NepBbId, BTOPOM U TPETUH 3aKOHBI HbIOTOHA NpH pelIeHUH pacyETHBIX 3a/1a4.
@opMyIMpPOBATH MPUHLIUII OTHOCUTEIBLHOCTH | anmuiest.
Cuibl B MexaHuke (S 4.)
13/1 | 3aKOH BCEMUPHOTO TATOTCHUSI. IlepeunciiaATh BUABI B3aUMOACUCTBUS TEI U BUIBI CUII B MEXAHUKE.
I'paBUTalIMOHHAS TOCTOSIHHAS. JlaBaTb onpeneneHne MOHATUN: CHAJIA TSKECTH, CWJIA YIIPYTOCTH, CUjla TPEHHUs, BEC,
Cuna tspxecTH. HEBECOMOCTB.
14/2 | Bec 1 HEBECOMOCTD. (DOpMy.]'H/IpOBaTL 3aKOH BCEMHMPHOTO TIATOTCHHUA U YCIIOBHA €TI0 IIPUMCHUMOCTH.
15/3 | Cumnt ynpyrocTn. 3akon L'yka. HaxonuTs B onoiHUTENbHON IuTepaType U MHTepHETe nH(pOpMaIio 006 OTKPHITUH
CHIIBI TPEHHL. HproTOHOM 3aKOHA BCEMHUPHOTO TATOTEHHUs. [I[pUMEHATHh 3aKOH BCEMUPHOIO TATOTEHUS MPH
16/4 | Ancrpyxrax o TB. pELICHUU KOHKPETHBIX 3a/1a4.

JlaGopatopHast paborta Ne2

PaccunTeiBaTh CHITY TAXKCCTHU B KOHKPETHBIX CUTYallUAX.
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«M3mepenune KECTKOCTU
PYKUHBDY

Brrancnars Bec Ten B KOHKPETHBIX CUTyalluAaX. Ha3swiBaTh CXOACTBO M pa3jiniusia BECa U
CHIIBI TshKecTu. Pacmo3HaBarth U BOCIIPOU3BOJUTL COCTOAHHA TCJI, IIPU KOTOPBIX BEC TCJIa

17/5

Nuctpykrax no Th.
JlabGopaTtopnast pabora No3
«M3mepenue kordurmenta
TPEHHSI CKOJTBKCHHSI

paBeH Cuiie TSKECTH, OouiblIe Wid MeHblle e€. OnuchBaTh U BOCIPOU3BOJUTH COCTOSIHUE
HEBECOMOCTH TeJIa.

["'0TOBUTH Npe3eHTaLUU U COOOLIEHUS O TOBEICHUU TeJl B YCIIOBUSIX HEBECOMOCTH, O
IIOJIETAX YEJIOBEKA B KOCMOC, O JOCTHKEHUSX HALIEH CTPAHbI B IIOATOTOBKE KOCMOHABTOB
K ITOJIETaM B YCJIOBHSIX HEBECOMOCTH.

PacrnioznaBaTh, BOCIIPOM3BOANTD U HAOIIOATh Pa3InYHbIC BU/BI 1e(hOpMAIIH TEI.
®opMynMpoBaTh 3aKOH ['yKa, IpaHULIBI €70 IPUMEHUMOCTH. BBIUUCIIATE U U3MEPATH CHILY
YIIPYTOCTH, KECTKOCTD MPYKUHBI.

Pacrnio3HaBaTh, BOCIIPOU3BOAUTH, HAOIIOIATH SIBICHUSI CYXOI'O TPEHUS MOKOsI, CKOJIbXKEHU,
KAu4EeHHs1, ABJICHUE COIIPOTUBIICHUS IIPH JIBHKEHUHU TeJa B )KUAKOCTH WK rase. 3mepars u
n300pakaTh rpa)uuecky CHIIbl TPEHUS MOKOsI, CKOJIBKEHHUS, KAUEHUS, )KUJIKOTO TPEHUS B
KOHKPETHBIX CUTyausx. Mcrnonb30BaTh GOpMyITy JUIst BEIYUCICHHS CHUIIBI TPEHHUS
CKOJIbJKEHUS IIPU PEILICHUY 3a7a4.

N3mepsTs cuily TSKECTH, CHITy YIIPYTOCTH, BEC TENA, CUILy TPEHUS, YIJIMHEHNE IIPYKUHBI.
OnpenensTs ¢ HOMOIBI0 KOCBEHHBIX U3MEPEHHH KECTKOCTh NPYKUHBI, KO3 HULIUEHT
TpEeHMsI CKOJIbKEeHUsI. PaboTaTh B ape pH BBIIOJHEHUH NPAKTUYECKUX 3aJaHUI.
HaxonuTs B 1OomoNHUTENBHOHN JITepaType U MHTEpHETE MH(OpMAIHIO O BKJIAJE Pa3HBIX
YUYEHBIX B pa3BUTHE MEXaHUKHU. [ OTOBUTH MpE3EeHTALNHU U COOOILIEHUS [0 NU3YUYEHHBIM
TEMaM.

IIpuMEHATh 3aKOHBI JMHAMHUKU I ONIMCAHUS IBUKECHHS PEaIbHbIX TEJl.

3aKoH coxpaHeHHs1 UMITYJIbCa (3 4.)

18/1

Nmnynsc Tenna. IMITynbsC CHIIBL.

ﬂaBaTL ONIpCACIICHUA MMOHSATHMN: HUMITYJIBC MaTepHaanoﬁ TOYKH, UMITYJILC CHUJIbI, UMITYJIBC

19/2

3aKOH COXpaHEeHMsI UMITYJIbCa.

[EEN

CHUCTCEMBI TCJI, 3aMKHYTasA CUCTEMA TCJI, pCAKTHUBHOC ABHUIKCHUC.

20/3

PeakTuBHOE IBHKEHHE.

Pacrnio3HaBaTh, BOCIIPOU3BOAMTH, HAOMIOIATh YIIPYTHe U HEYIPYTrue CTOJKHOBEHHUS Tell,
PEaKTUBHOE JIBUKECHHE.

HaxonuTh B KOHKPETHOM CUTYallMM 3HaYEeHHUs: UMITyJIbCa MaTepUaIbHON TOUKU U
UMITYJIbCA CHJIBI.

®opMyIMpOBaTh 3aKOH COXPAaHEHUS UMITYJIbCa, IPAHULIBI €T0 TPUMEHUMOCTH.
CocTaBisITh YpaBHEHHUS, OMMMCHIBAIOIIME 3aKOH COXPaHEHUS! UMITYJIbCa B KOHKPETHOM
cutyauuu. Haxonute, UCIOIb3Yys COCTABIEHHOE YPABHEHHUE, HEU3BECTHBIE BETUUYHHBI.
CoznaBaTh CUTYaIH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCA.

HaxonuTh B 1ONOJIHUTENBHOHU JIuTepaType U MIHTepHeTe HH(OpMAIUIO 1O 33/1aHHON TeMe.
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["'0TOBUTH Npe3eHTALUU U COOOLIEHNS 10 U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPEJICTaBJICHbI B YYEOHUKE).

["'0TOBUTH Npe3eHTaluu U COOOLIEHHUS O MOJIETAX YeJIOBEKa B KOCMOC, O IOCTHKEHUAX
HAaIlel CTPaHbl B OCBOEHUH KOCMUYECKOT0 IPOCTPAHCTBA.

PaGoTath B nape Wiy rpymrne npy BbIIIOJIHEHUH IPAKTUYECKUX 3alaHUM.

3aKkoH coxpaHeHHsI MeXaHN4ecKol YHeprum (4 4.+1 4.)

21/1

Pabora crinpl. MOMIHOCTE.
Kunernyeckas sHEprusl.

1

2212

Pabora cuisl TSOKECTH.
[ToTeHuMaIbHAS SHEPTHUs TEJIa B
TPaBUTAIMOHHOM TIOJIE.

23/3

PabGota cuibl ynpyrocru.
[ToreHnManpHAs SHEPTHUS YIIPYTO
ne(OPMHPOBAHHOTO TEJIA.
JLp.Nel «H3yuenue xonebanuii
npysrcunno2o masmuuxa» Releon

24/4

3aK0oH COXpaHEHUsI MEXaHUYECKOM
sHepruu. MucTpykrax no Th.
JlabopaTtopHnast pabota Ne4
«M3yueHne 3aKkoHa COXpaHEHUS
MEXaHUYECKON IHEPTUN»

25/5

KonTponbnas pabota Ne2 o teme
«luHaMuka. 3aKOHBI COXpaHEHUS»

JlaBaTh omnpeneicHue MOHATHI: paboTa CHIIBI, MOIITHOCTh, KHHETUYECKAsl YHEPTHS,
MOTEHIMAIbHAs SHEPTHUs, IOJIHASI MEXaHUUYECKAasi SHEPrusl, U30JIMPOBAHHAS CUCTEMA,
KOHCEPBAaTHUBHAsA CHJIA.

BbruncnsaTe B KOHKPETHOM CUTYyaIlMH 3Ha4YeHUs (PU3HMUECKUX BEIIUYUH: paOOThI CUJIBL,
PabOTHI CHIIBI TSKECTH, pa0OTHI CUJIBI YIPYTOCTH, PAOOTHI CHIIBI TPEHHS, MOIIHOCTH,
KMHETUYECKON 3HEpruM, U3MEHEHUSI KHHETUYECKON YHEPTrUu, NOTEHIIMAIIbHON SHEPTUU TEJ
B TPaBUTAIMOHHOM TI0JI€, MOTCHIIMATLHOW SHEPTUH YIIPYTO AePOPMUPOBAHHOTO TEa,
MOJIHOM MEXaHUYECKON SHEPTHMU.

CocraBiaTh ypaBHEHUs, CBSI3bIBAIOIINE PAOOTY CHIIBI, ICUCTBYIOIICH HA TEJIO B
KOHKPETHOM CUTYyalluH, C U©3MEHEHUEM KMHETUYECKOI 3Hepruu Tena. Haxonurs,
WCIIOJIb3YsI COCTaBJICHHOE YPABHEHUE, HEU3BECTHBIE BEJIUUUHBI.

DopMyIIMPOBATH 3aKOH COXPAHEHUS ITOJTHOM MEXaHUYECKOM SHEPIUU, ITPAHULIBI €TO
MIPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS, ONUCHIBAIOIINE 3aKOH COXPAHEHUS TIOJHON MEXaHUYECKOU
SHEPIruM, B KOHKPETHOU cUTyalnu. HaxoauTh, UCHOIB3Yys COCTABIEHHOE YPaBHEHHUE,
HEU3BECTHBIE BEJIUYUHBI.

Co3maBaTh CUTYyallMH, B KOTOPBIX MPOSIBIISIETCS] 3aKOH COXPAHEHHUSI TIOJTHON MEXaHUUECKOU
JHEPIUu.

BBINOMHATE SKCIEPUMEHTAIIBHYIO TPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPIUU.
BBIOTHATE KOCBEHHBIE M3MEPEHUSI UMITYIIbCA TEJIa, MEXaHUYECKOW SHEPTUU Tela, padoThI
CHUJIbI TPEHUS.

Paborats B mape, TpyIine npy BEIOTHEHUH MPAKTUYECKUX 3a/IaHUH.

Haxonuts B nonosiHuTENsHOM TUTepaType u MHTEpHETE MH(DOpMAITHIO 110 3aJaHHOHN TEME.
['OTOBUTH MpE3EHTAIMH U COOOIIECHHUS MO0 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEICTABIICHBI B YICOHHKE).

IIprMeHATh 3aKOHBI COXPAaHEHHUSI UMITYJIBCA U MEXAHUYECKOW SHEPTUHU JJIs1 ONIMCAHUS
JIBMOKEHUS PEATbHBIX TEJ.

16




Craruka (3 4.)

26/1 | PaBHOBecHe MaTepUAIbHOM TOUKU 1 JlaBaTp onpeeneHue MOHATHI: PaBHOBECUE, YCTOMYMBOE PAaBHOBECUE, HEYCTOMYMBOE
1 TBEpAOTO Tena. Bubl paBHOBecHe, 6e3pa3InYHOE PaBHOBECHE, TIEYO CUIIbI, MOMEHT CHJIBL.
PaBHOBECHSI. Haxonutb B KOHKPETHOM CUTyalluy 3HA4YEHHUs IUIeYa CUJIbI, MOMEHTA CHUJIBI.
27/2 | YcnoBus paBHOBecHs. MOMEHT 1 [lepeunciaTh yca0BUsl paBHOBECUSI MaTEPUAIbHOM TOUKU U TBEPAOTO Tena. CoCcTaBIATh
CHUJIBL. YpaBHEHHS, ONMCHIBAIOLIUE YCIOBUS PABHOBECHS, B KOHKPETHBIX cUTyalusax. Onpenensrs,
28/3 | Uuctpykrax mo Th. 1 HCIIOJIb3Ys COCTABIIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJTUUNHBL.
Jlaboparopnas padota Ne5 PacnioznaBaTh, BOCIIpOU3BOIUTH U HAONIIOAATh PA3JINYHbIE BU/Ibl PABHOBECHS TEIl.
«M3y4enune paBHOBECHS Tejia MO H3mepsTh Cuily ¢ TOMOUIBIO MPYKHUHHOTO JUHAMOMETpPA U UG POBOTO AATYMKA CHIIBI,
JIEHCTBUEM HECKOJIBKUAX CHID» U3MEPATH TUIeH0 cuiibl. PaboTaTh B mape, TpyIie npy BHIIOTHEHUH MPAKTHYECKUX
3aJlaHni.
HaxonuTs B 1omoiHUTENBHON IuTepaType U MIHTEepHETE HH(MOPMAIIHIO O 3HAYCHUH
CTaTHKHU B CTPOUTEILCTBE, TEXHUKE, ObITY, 00bsICHEHHE (DOPMBI U pa3MEPOB OOBEKTOB
npupoabl. ['0TOBUTH Mpe3eHTaluu U COOOLIEHHUSI 10 33JaHHBIM TEMaM.
PaGorate B mape mpu BHIIOTHEHUH JTaO0OPATOPHON pabOTHI.
OcHOBBI rHAPOMEXAHUKH (2 4.)
29/1 | JaBnenwue. 3akon [Tackais. 1 JlaBathb ompeneneHre MOHATHUN: HEC)KUMaeMast )KUJIKOCTb, paBHOBECHE KHUIKOCTH U Ta3a,
PaBHOBecHE )XUIKOCTH U rasa. TUAPOCTATUYECKOE J1aBJICHUE.
3akoH Apxumena. [InaBanue te. Haxonnuth B KOHKPETHOM CUTyallMy 3HAYEHHUSI 1aBJICHUS B MIOKOSIIEHUCS )KUIKOCTH NN
30/2 | TloaBeneHNE UTOTOB U3yUYCHUSI 1 raze. @opmynupoBath 3akoH [lackans. [Ipumensats 3akon [lackans s oObsIcHEHUS
TeMbl «MexXaHHuKa TUAPOCTATUYECKOTO MapajoKca, sl O0bSICHEHHS IPUHIUIA IEHCTBUS THIPABINYECKOTO
Ipecca U BBIYUCIIEHUS [TapaMeTPOB IIpecca.
®dopmynrpoBaTh 3akoH Apxumena. [IpuMeHsTh 3akoH ApXxuMena sl pelieHus 3a1a4.
PaccunThIBaTh INIOTHOCTH TEJIA 10 €r0 MOBEIEHUIO B XKUAKOCTH. OnpenensiTs
BO3MOJKHOCTb IJIaBaHUs Tea.
MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMMKA (17 4.)
OcHoBbI MoJIeKYIIpHO-KUHeTH4YecKoii Teopuu (MKT) (3 u.)
31/1 | MonexysipHO-KHHETHYESCKAst 1 JlaBaTh onpeneneHne MOHATUI: TEIJIOBBIE SBJICHMS, MAKPOCKOITMYECKHUE TENA, TEIJIOBOE

teopust (MKT) ctpoenust
BEIIECTBA U €€
DKCIIEPUMEHTAIbHBIE
JI0OKa3aTesbeTBa. bpoyHOBCKOE
JIBwxkeHue. Temneparypa u
temioBoe paBHoBecue. [kabl

JIBIDKEHUE, OpOYHOBCKOE JIBUXKEHHUE, MU Dy3Hsl, OTHOCUTENIbHAS MOJIEKYJIIpHAas Macca,
KOJINYECTBO BELIECTBA, MOJIIPHAs Macca, MOJIEKYJIa, Macca MOJIEKYJIbl, CKOPOCTh
JBUKEHUS MOJIEKYJIBI, CPEIHSS KUHETUYECKAsl SHEPTUsI MOJIEKYJIbI, CHJIbI B3aUMOIEHCTBUS
MOJIEKYJI, UACabHBIN ra3, MUKPOCKOIIMYECKUE MTapaMeTPhbl, MAKPOCKOTHMYECKHE
napameTphl, 1aBJeHue Ta3a, abCOI0THas TeMIeparypa, TerioBoe papHoBecue, MKT.
[lepeyncnaTb MUKpPOCKOMMYECKHE U MAKPOCKOITMYECKHUE IMapaMeTphl rasa.
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Lenscus u KenbBuHa.
AOcomroTHas TemrepaTypa Kak
Mepa CpelHe KUHETUYECKOU
SHEPTUU TEIJIOBOTO JABUKCHUS
YaCcTHII BEIIECTBA.

Ilepeunciars ocHoBHbIE nos10keHUs: MKT, mpuBoauThs NpuMepsbl, pe3yabTaThl
HaOJII0JIEHUI U OIIUCBIBATH SKCIIEPUMEHTBHI, I0KA3bIBAIOIINE UX CIPABEVINBOCTD.
Pacnio3naBaTh ¥ OUCHIBATH SIBJICHUS: TEIJIOBOE JBUKEHHE, OPOYHOBCKOE JIBUYKEHUE,
g dy3us. Bocripon3BoauTs M 0OBACHATH OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ckopocTH nud@y3un oT TeMIepaTyphl U arperaTHOro CocTosiHus Beniectsa. Habmonate

32/2 | Cusbl B3aUMOJICHCTBHS MOJICKYJI B T y3uIo B KUAKOCTSIX U ra3ax.
pa3HBIX arperaTHbIX COCTOSTHUAX Hcnonb30BaTh NOJydYEHHBIE HA YPOKaX XMMHUM YMEHHS HAXOINUThH 3HAYCHMUS
BellecTBa. Moaenp «uacanbHbIi OTHOCHUTEIIbHOW MOJIEKYJISIPHOM MacChl, MOJISIPHOM MAacChl, KOJIMYECTBA BELWIECTBA, MACChI
ra3y. JlaBnenue rasza. Cs3b MOJIEKYJIbI, POPMYJINPOBATh PU3MUECKUI CMBICI TOCTOSTHHON ABOrajpo.
MEXIY JaBJICHUEM U CPEIHEN OueHuBaTh pa3Mep MOJIEKYJIbI.
KMHETUYECKOW dHEpruei OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUM BeliecTBa Ha ocHoBe MKT.
IIOCTYIATEJIBbHOTO TEIJIOBOIO OnuceIBaTh MOJIENb «UCAJIbHBIHN ra3y.
JBUKCHMSI MOJIEKYJI J1€aIbHOTO Cocrasisats ocHoBHOe ypaBHeHue MKT nzeanbHoro raza B KOHKPETHOM CUTyalluH.
ra3za. OCHOBHOE ypaBHEHHE OnpenensiTs, UCIOJIb3YSl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMUUHBI.
MOJIEKYJISIPHO-KUHETUUECKON CocTaBisATh ypaBHEHHE, CBA3BIBAIOLIEE 1aBICHUE UICAIBHOIO I'a3a CO CpeHEN
TEOPHUH UJICAIBHOTO ra3a. KMHETUYECKOW SHEprueil MOJNeKyJ, B KOHKPETHOM cutyauuu. Onpenensth, UCIOoIb3ys
33/3 | Uucrpykrax mo Th. COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.
JIaGopatopHas paborta Ne6 OnwuceiBaTh ciocoObl U3MepeHus TeMiepatypsl. CpaBHUBaATH mKansl KensBuHa u
«3MepeHune TeMIiepaTypsl Henbcus.
KUJKOCTHBIMH U HU(POBBIMU CocTaBisaTh ypaBHEHHE, CBSA3bIBAOIIEE A0OCOIMIOTHYIO TEMIIEPATyPy HAEANBbHOTO ra3a co
TEPMOMETPAMM) CpeHel KHHEeTHYECKON SHEpruel MOJIeKYIl, B KOHKpeTHOU cuTyanuu. Onpenensrs,
U.p. Ne31 «JlabopamopHule HCIIOJIb3Ysl COCTaBJICHHOC YPaBHCHUE, HEU3BECTHBIC BEJTUYNHBI.
UsMepeHus. memnepamypbl CocTaBisTh ypaBHEHUE, CBA3BIBAIOIIEE JIABJICHUE UJICAIBbHOIO T'a3a ¢ a0COIIOTHOM
arcuoxocmuy Unmaep TEMIIEPATYPOH, B KOHKPETHOU cuTyannu. Onpenensrb, UCIOJIb3Ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIE BETUUNHBI.
W3MepsaTh TeMIiepatypy *KHIAKOCTH, Ta3a KHUJIKOCTHBIMU U IU(YPOBBIMU TEPMOMETPAMHU.
PaGoTtaTh B mape, rpyrie mpu BHITOJHEHUU MTPAKTUUECKHUX 3a1annii. Haxonuts B
JIOTIOJIHUTEIBLHOM JIuTepaType U MIHTepHETE CBEACHUS 110 UCTOPUU PA3BUTHUSA
ATOMHUCTUYECKON TEOPUHU CTPOCHHUSI BEIIECTBA.
YpaBHeHusi cocTosiHus ra3a (4 4.+1 u.)
34/1 | YpaBHeHHE COCTOSIHUS CocTaBisITh ypaBHEHHE COCTOSIHUS UAEATIBHOTO ra3a U ypaBHeHHe MeHeneena-
WJICAJILHOTO Tasa. Kitanelipona B KOHKpETHON CUTyallMK. BeIUUCIATE, HCIIOJIB3Ys COCTABIEHHOE YPAaBHEHHUE,
35/2 | YpaBuenue Meneneena- HEW3BECTHBIE BEINYUHEL.

Knaneiipona.

Pacno3naBarh 1 OIHUCHIBAThH H30IPOHECCChHI B UACAJIBHOM I'a3c.
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36/3 | M3onporecchl. 'a30BbIe 3aKOHBI. 1 @opMyIHpPOBATh ra30BbIE 3aKOHBI U ONPEAEIATh TPAHULIBI UX TPUMEHUMOCTU. COCTaBIATh
ILp. Nel7 «Hccnedosanue YPaBHEHHUS JUIsl UX ONMCAHUS. BRIUMCIIATDH, UCIIOJIB3Ys COCTaBIEHHOE YpaBHEHHE,
uzoxopnoeo npoyecca» Releon HEN3BECTHBIE BEJIMYUHBI.

I1L.p. Nel8 «Hccneoosanue [IpencraBisaTs B Buje rpaduKOB H30XOPHBIHM, N300apHBIi U U30TEPMUYECKHIA TPOIIECCHI.
U30MEPMUYECKO20 NPOYecca» Omnpenensats no rpadpukaM xapakTep npoiiecca U MaKporapaMmeTpsl UealbHOTo Trasa.
Releon W3MepaTh AaBiIeHHE BO3/AyXa MAaHOMETPaMH U IU(DPOBBIMH JaTYNKAMH JaBJICHUS rasa,

37/4 | Unuctpykrax no Th. 1 TEMIEpaTypy rasa - >kUJIKOCTHBIMUA TEPMOMETPAMU U IIUPPOBBIMU TEMIIEPATYPHBIMH

JlaboparopHuas pabora Ne7 JaTIuKaMu, 00BEM Ta3a - C MOMOIIBI0 CUITb(OHA.

«JKCcrepUMEHTAIbHAS IPOBEPKA Paborate B nmape, rpyIine npu BHIIOJHEHUH MPAKTUYECKUX 3a/IaHUM.

3akoHa ['eii-Jltoccaka (u3mepenue Haxonuts B muteparype u B UHTepHeTe MHPOPMALIKIO TIO 3aJJaHHOM TEMe.
TEPMOJIMHAMUYECKUX MapaMeTPOB ["'OTOBUTH MpE3eHTAIMH U COOOIIECHHUS MO U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
rasa)» MIPECTABJICHBI B YUCOHUKE).

Il.p. Nel6 «Hccredosanue [IpuMeHATh MO UACATIBHOIO ra3a JUlsl ONIUCAHUS IOBEICHUSI peaIbHbIX Ia30B.
uzobaproeo npoyecca (3axou I eti-

JIoccaxa)» Releon

38/5 | KontposnbHas pabora Ne3 mo teme 1
«MonekynspHO-KUHETHYeCKas
TEOPUS»

B3auMHble npeBpaneHus sKuaKocTH 1 raza (1 4.)

39/1 | B3anMHbIe IpeBpaICHUS 1 JlaBatb onpeneneHre MOHATUI: UCTIapEHUE, KOHAEH CAIUsl, KUTIEHUE, TUHAMUYECKOe
KUAKOCTHU U raza. HacelleHHbIe 1 paBHOBECHE, HACBILICHHBIN NTap, HEHACHIIIIEHHBIH Map.

HEHACBIIICHHBIE MaphI. Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATH SBIICHUS: HCTIApEHNE, KOHICHCAIINS,
KHUIICHUE.
Kuakocru (1 4.)

40/1 | Mogaenb CTpOEHHS KUIKOCTH. 1 [TepeuncasTh CBOMCTBA KUIKOCTU U OOBSICHITH UX C ITOMOIIBIO MOJIEH CTPOCHUS
IToBEpXHOCTHOE HATSKEHUE. JKUJKOCTH, co3aaHHoM Ha ocHoBe MKT.

JlaBaTh omnpeneieHue MOHATHI: cuiia TOBEPXHOCTHOTO HATSHKEHUSI, KOO (DUIIUEHT
MOBEPXHOCTHOTO HATSXKEHUSI.
Pacnio3naBaTh 1 BOCIPOU3BOAUTH MPUMEPHI MPOSIBICHUS IEHCTBHS CHIIBI TOBEPXHOCTHOTO
HATSDKEHUS.

Teépasbie Teaa (1 4.)

41/1 | Kpucramumyeckue u aMmop(dHbIe 1 Ha3zbiBaTh cX0/1CTBA U pa3nuuus TBEPIBIX Tell, aMOPPHBIX TEN, )KUJKAX KPUCTAIIIOB.
Tesa. MexaHn4eCcKue CBOMCTBA ITepeuncnars CBOMCTBA TBEPBIX TEI.
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TBEPIBIX Te. KUIKUE KPUCTAILIBI.

OcHoBbl TepMoguHAMUKH (7 4.+1 4.)

42/1 | BHyTpEeHHSIs1 SJHEPTHSL. JlaBatb onpeneneHne NOHATUN: TEPMOJIMHAMUYECKAsE CUCTEMA, U30JIMPOBAHHAS
TepmoanHamuueckas cucTeMa u TEPMOJIMHAMUYECKAsl CUCTEMA, PABHOBECHOE COCTOSIHUE, TEPMOJIMHAMMYECKUI IIPOLIECC,
e€ paBHOBECHOE COCTOSIHUE. BHYTPEHHSS1 DHEPT U1, BHYTPEHHSSI SHEPTUs UACAIBHOIO rasa, TeII0EMKOCTb, KOJIMYECTBO

43/2 | Pabora n Temonepenaya Kak TEIUIOTHI, yJeJIbHAs TEIJI0Ta IJIaBJICHUs, yebHas TeraoTa apooOpa3oBaHus, yielbHas
CIIO0COOBI H3MEHEHUS BHYTPEHHEM TEIUIOTa CrOpaHMs TOIUINBA, padoTa B TEPMOAMHAMUKE, 0OpaTUMBIA IpoIiecc,

SHEPIHUHU. HeoOpaTUMBIH Mpollecc, HarpeBaTellb, XOJ0JUIbHUK, paboyee TeNo, TeIJIOBON JBUTATEb,
HU.p.Ne33 «Cnocobwr usmenenus KII/I remioBoro auraresis.
snympennetl suepeuu» Unmuep OnuceiBaTh c10COOBI H3MEHEHHSI COCTOSIHUS TEPMOJMHAMUYECKON CUCTEMBI ITyTEM

44/3 | Konu4ecTBO TEIJIOTHI. COBEPILICHUS] MEXaHHUYECKOW padOoThl U MPH TEILIONEepeIave.

TemI0éMKOCTb. CocTtaBnsaTh ypaBHEHHE TEIJIOBOT0O OanaHca B KOHKPETHOM cUTyaluu. BeraucnsaTs,

45/4 YpaBHEHUE TEIIOBOTO OaJjiagca. MCIIOJIb3Yys COCTABJICHHOC YPAaBHCHHUE, HCU3BCCTHBIC BCIIMYHHBI.

46/5 | TlepBblii 3aKOH TEPMOJUHAMHKH. OnpenensaTs 3Ha4€HUs1 BHYTPEHHEN SHEPTUU UACATIBHOIO ra3a, U3MEHEHUE BHYTPEHHEN
AnuaGaTHsIi porecc. SHEPTUHU UJICATHHOTO Ta3a, padoThl HACATHHOTO ra3a, paboThl HaJ| HICATEHBIM Ta30M,

47/6 | HeoGpaTuMOCTh TEILIOBBIX KOJIMYECTBA TEIUIOThI B KOHKPETHBIX CUTYyalUsX.

IIPOLIECCOB. OnpenensaTh 3HaU€HUE pabOThI UJI€ANBHOIO ra3a Mo rpaduKy 3aBUCUMOCTH JIaBJICHUS OT

48/7 | TIpeoOpa3oBaHusi SHEPTUH B o0bema MpH 1300apHOM Mporiecce.

TemnoBbIx MamuHax. KITJ1 @opMyJIMPOBATh MEPBBIN 3aKOH TEPMOJAVNHAMUKH.
TEILIOBEIX MAILIHHL CocraBisTh ypaBHEHHE, ONIUCHIBAIOLIEE NIEPBBINA 3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX

49/8 | KonrposbHas pabota Ned 110 Teme CUTYalUsX JJIS1 U30MPOLIECCOB B UACATBLHOM ra3e. BeIUUCIATH; UCIIONb3ys COCTaBIEHHOE
«OCHOBBI TEPMOMHAMHKH YPaBHEHHUE, HEU3BECTHBIC BEIIMUNHBL.

Pasznuyars oOpaTumbie U HeoOpaTuMBbIe mpouecchl. [lonTBepkaTe npuMepamu
HEOOPaTUMOCTh TEIUIOBBIX MPOLIECCOB.
[TpuBOIUTE MpUMEpPHI TEIIOBBIX ABUTATENEH, BBIIEIATH B IPUMEPAX OCHOBHBIE YaCcTH
JIBUTATEJIEN, ONUCBIBATH IPUHIIMII JEHCTBUS.
Borauciars 3nauenus KII/] TenmoBoro nBuraresnst B KOHKPETHBIX CUTyalUsX.
Haxonuts B muteparype u MHTepHeTe nHpopMaluio o mpodiemMax 3HEpreTUKH U OXpaHe
OKpY’KaroIllen cpeJibl, BECTU AUAJIOT, OTKPHITO BBIPAXKaTh U OTCTaUBATh CBOIO TOUKY
3peHus], BBICIYIIMBAaTh MHEHHE ONIOHEHTA.
OCHOBBI DJIEKTPOAUHAMMKMH (16 4.)
JuiekTpocTraTuka (6 4.)
50/1 | DnekTpudecKuii 3apsi/. 3aKOH JlaBaTh onpeneneHne MOHATUN: AIEKTPUUECKUI 3apsi/l, SIEMEHTAPHBIN SJIEKTPUYECKHI

COXPAHCHUS SJICKTPUICCKOT'O

3apsi/, TOYEUHBIH IEKTPHUUECKUH 3apsi]], CBOOOIHBIN IIEKTPUUYECKUI 3apsi],
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3apsa.

51/2

DIEKTPUUECKOE B3aMO/IEHCTBHUE.
3akoH KyioHa.

52/3

HaHpH)KéHHOCTB " IIOTCHI N AJI
SJICKTPOCTATUYICCKOI'O I10JIA, CBA3b
MCXKAY HUMMU.

53/4

JInHuy HanpsAKEHHOCTU U
SKBUIIOTCHIIMAJIbHBIC
IIOBEPXHOCTHU.

54/5

[IpuHuun cyneprno3uiun
ANEKTPUYECKUX Nosiel. Pa3HOCTH
MOTEHI[UAJIOB.

55/6

DneKkTpuyeckas EMKOCTb.
Konpencarop.

ANEKTPUUECKOE MOJIE, HANPSHKEHHOCTD 3JEKTPUUYECKOr0 MOJIsL, TUHUU HAPSHKEHHOCTH
AIEKTPUYECKOTO T10JIsA, OHOPOIHOE NIEKTPUUECKOE I0JIE, IOTEHINAT JIEKTPHUIECKOTrO
II0JIsI, PA3HOCTh MTOTEHIMAJIOB, SHEPT U SJIEKTPUUECKOIO MOJIs1, 3KBUIIOTEHIIMAIbHAs
IIOBEPXHOCTh, MIEKTPOCTATUYECKAT MHIYKLIMSL, IIOIAPU3ALUs TUIIEKTPUKOB,
JU3JIEKTPUYECKask IPOHUIIAEMOCTh BEILIECTBA, dJIEKTPOEMKOCTh, KOHJAEHCATOP.
Pacrnio3HaBaTh, BOCIIPOU3BOAUTD U HAOIIOIATh PA3InYHbBIE CIIOCOOBI AIMEKTPU3AIMH TEIL.
OOBSICHATD SBJICHUE 3JIEKTPU3ALMU HAa OCHOBE 3HAHU O CTPOEHUU BenlecTBa. ONMUCHIBAThH
Y BOCIIPOU3BOJUTH B3aUMOJEHCTBUE 3aPSKEHHBIX TEIL.

OnuceIBaTh NPUHLMUII JEHCTBUS SJIEKTPOMETPA.

@opMyJIMPOBATH 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsa, YCIOBUS €ro
npuMeHUMOCTH. COCTaBJIATh YPABHEHHE, BhIPAXKAIOILIEE 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAJa, B KOHKPETHBIX CUTyalUsAX. BBIUUCIIATE, NUCIIONIB3Ysl COCTABIIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEJIMYUHBI.

®dopmynupoBaTh 3akoH KyioHa, ycioBus ero npuMeHuMocTu. CocTaBlATh ypaBHEHUE,
BbIpaxkaroniee 3akoH KynoHa, B KOHKPETHBIX CUTyalUsaX. BeIUUCHATE, HCHIONB3YA
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIE BEINYNHBI.

BbruncnaTs 3HaueHne HaPsSKEHHOCTH MOJIsL TOYEYHOTO 3JIEKTPUUECKOTO0 3apsija,
OIIPEEIATh HAIIPABIECHUE BEKTOPA HAIPSHKEHHOCTH B KOHKPETHOM CUTYaLlUH.
®opMynMpoBaTh NPUHLUI CYNEPIIO3ULINN NIEKTPUUECKUX noJied. OnpenensiTh
HaIlpaBJICHUE U 3HAYEHUE PE3YJIBTUPYIOLIEN HAIPSKEHHOCTH DIIEKTPUYECKOTO OIS
CHUCTEMBI TOYEYHBIX 3apPsAI0B.

N300pakaTh 31EKTPUUECKOE MOJIE ¢ TOMOIIBIO JIMHUHM HapsbKEHHOCTU. Pacrio3HaBath u
n300paxkaTh JTMHUM HANPSKEHHOCTH MOJIS TOYEYHOTO 3aps]ia, CHCTEMbI TOUEUHBIX
3apsAJI0B, 3apsSHKEHHOH TUIOCKOCTH, ABYX MapaJlIEIbHbIX IIJIOCKOCTEN; OHOPOJHOTO U
HEOJHOPOJIHOI0 JIEKTPUYECKUX TOJIEH.

OnpenensTs Mo JIMHASAM HaIPsyKEHHOCTH JIEKTPUYECKOTO TOJI 3HAKU U XapaKTep
pacupeneneHus 3apsiioB.

OnpenensaTs NOTEHIMAI 3JIEKTPOCTaTUIECKOTO MOJIS B JAHHOM TOYKE T0JISl OJJHOTO
TOYEYHOI'0 AEKTPUUYECKOTO 3apsiia, pa3HOCTh MOTEHIMAJIOB, HANIPSYKEHNE B KOHKPETHBIX
CUTYyalusX.

CocTaBiATh ypaBHEHUS, CBA3BIBAIOIINE HaIPSHKEHHOCTD JIEKTPUYECKOTO OIS C
Pa3HOCTBIO IOTEHIUAIIOB. BEIUKCIIATS, UCIIOIB3YS COCTABICHHOE YPABHEHUE, HEU3BECTHBIC
BEJINYMHBI.

M300pakaTh SKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH AJIEKTpHUecKoro noisi. Pacno3nasarts u
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BOCIIPOM3BOJUTH SKBUIIOTEHIMAIBHBIE IOBEPXHOCTH I10JII TOUEYHOT'O 3apsiia, CUCTEMBbI
TOYEUYHBIX 3aPsA0B, 3apSKEHHOMU IJIOCKOCTH, IBYX I1APaJUIEIbHBIX INIOCKOCTEMH;
OJIHOPOAHOI'0 ¥ HEOJHOPOIHOTO JIEKTPUUECKUX IOJIEH.

OOBACHATH YCTPONCTBO, MPUHIIMIT ACUCTBUS, IPAKTUYECKOE 3HAUEHUE KOHACHCATOPOB.
BbrancnsaTe 3Ha4eHUS 2IEKTPOEMKOCTH IIJIOCKOTO KOHIECHCATOPA, 3apsia KOHIEHCATOPA,
HaIpsDKEHUs Ha O0KJIaJKax KOHAEHCATOPa, IapaMeTPOB INIOCKOr0 KOHICHCATOPa, YHEPTUH
IIEKTPUYECKOTO IOJIS 3apSKEHHOTO0 KOHJEHCATOPA B KOHKPETHBIX CUTYaLUsIX.

Haxonuts B IHTEpHETE U TOMOJIHUTEIBHOM TUTEpaType HH(POPMAIHIO 00 OTKPHITUH
AJIEKTPOHA, UCTOPUU U3YyUEHUS DJIEKTPUUECKUX SABICHUNU. ['OTOBUTH IIpe3eHTalMK U
COOOIICHNS IO N3YUYEHHBIM TeMaM (BO3MOYKHBIC TEMBI ITPEJICTABICHBI B YYEOHHKE).

AKOHBI NOCTOSTHHOTO TOKA (6 u.+1 4.)

56/1

I1OCTOSIHHBIN 2JIEKTPUYECKHUN TOK.
Cuna Toka. ConpoTUBIICHHE.

I[aBaTI) OIpCACIICHUC MMOHSTHHN: BJIGKTpI/ILIGCKI/Iﬁ TOK, CHJIa TOKa, BOJIbT- aMII€pHas
XapaKTCPUCTHKA, JICKTPUICCKOC COIIPOTUBJIICHUC, CTOPOHHUC CUJIBI, SJICKTPOABUKYIIAsd

57/2

ITocnenoBarensHoOEe U
napajuieIbHOE COSTUHEHUS
HpOBOI[HI/IKOB.

CHJIa.
Hepe‘{I/ICHHTB ycCii0oBUA CymieCTBOBAHUS JICKTPHUICCKOI'O TOKA. Pacnio3naBats u
BOCITPOMU3BOJUTH ABJICHHUC SJICKTPUUCCKOI'O TOKA, I[GIZCTBI/I?[ SJICKTPHUYCCKOI'O TOKAa B

58/3

Pabora u MomtHoCTh TOKA. 3aKOH
[xoynsa-Jlenna.

IMPpOBOIHHKE, 00BACHATH MEXAaHU3M SIBJIECHHUI Ha OCHOBAHUHU 3HAHUHN O CTPOCHHUHU BCUICCTBA.
ITons30oBaThCA aMIICpMETPOM, BOJIBTMCTPOM: YUUTHLIBATDH 0COOCHHOCTH N3MCPCHUA

59/4

Onexrpoasuxymias cuna (C).
3axon Oma a1 MOTHOM
DIIEKTPUYECKOMN TEMH.

KOHKPCTHBIM HpI/I60pOM U IpaBrJia MMOAKIIFOUYCHUS B SJICKTPUUCCKYIO LCTIb.
HccrnegoBathb SKCIICPUMCHTAJIIbHO 3aBUCUMOCTD CUJIBI TOKA B ITPOBOJJHUKE OT HAITPAKCHUA
" OT COIIPOTUBJICHUA ITPOBOJHUKA. CTpOI/ITB Fpaq)I/IK BOHBT'aMHepHOI\/’I XapaKTCPUCTHKH.

60/5

Nuctpykrax no Th.
JlaGopatopHas pabota Ne8
«ITocnenoBaTenbHOE U
napanjebHOe COeAMHEHUS
TIPOBOTHUKOB)

J.p.Ned «H3yuenue
nocne008amenbHo20 U
napannenbHo20 coeouHeHus
nposoonukosy Releon

dopmynupoBath 3aKk0H OMa JJ1s yJacTKa IeTd, YCIOBUS ero MpUMEeHUMOCTH. COCTaBIIATh
ypaBHEHHUE, ONKChIBaroIee 3aKoH OMa JIJ1sl yyacTKa LelH, B KOHKPETHBIX CUTYyalusX.
BbIruucisiTh, HCIONB3ys COCTABIEHHOE YpaBHEHUE, HEU3BECTHBIC 3HAYCHUS BEJTUYHH.
PaccunteiBaTh 00II€€ COMPOTUBIICHUE YYacTKa IIETH MIPH MOCIEI0BATETFHOM U
napajuieIbHOM COCTMHEHUH MPOBOJHUKOB. BBITIOIHATH pacyE€Thl CHUIT TOKOB U
HaIpsKEHUHN B Pa3IUYHBIX JJIEKTPUUECKHUX LIETISX.

dopMmyarpoBaTh U UCIONB30BaTh 3aKoH /[xoynsa-Jlenna. Onpenensite paboTy U MOIIHOCTb
AIEKTPUUECKOT0 TOKA, KOJIMUECTBO TEIIOTHI, BBIJIETSIOMICHCS B IPOBOJHUKE C TOKOM, MPH
3aJIaHHBIX TTapaMeTpax.

61/6

WNuctpykrax no Th.
JlaGopaTtopnast pabota Ne9
«3mepenune DJ1C uctounuka
TOKa»

dopmynupoBatTh 3aKk0H OMa AJis MOJTHOM 1IeTH, YCIOBUS €ro NpUMEHUMOCTH. COCTaBISTh
ypaBHEHHUE, BhIpaXkarotiee 3akoH OMa J1st IOJTHOM 1eTH, B KOHKPETHBIX CUTYaIHsX.
PaccunTeiBaTh, HCMOJIB3YSl COCTABIIEHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUHUHBI.

N3MepATh 3HaUCHUE NEKTPOABUKYIIEH CUIIbI, HATPSIKEHUE U CHITY TOKA HA y4aCTKE LT
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62/7

KoHnTtponbnas pabota Ne5 o teme
«INEKTPUUECKUN TOK»

C MOMOUIBIO BOJIBTMETPA, aMIIEpMETPa U LU(POBBIX AATYMKOB HANPSKEHUS U CUIIBI TOKA.
CoOmogaTh npaBuiia TEXHUKH 0€30I1aCHOCTH IIpU paboTe ¢ HCTOUHUKAMU TOKa.
PaboTtats B nape, rpyrmiie npu BbIIIOJHEHUN PAKTUYECKUX 33 JaHHUH.

Haxonuts B nmuteparype u MnTepHeTe nHGOPMALUIO O CBSA3H AJIEKTPOMArHUTHOTO
B3aUMOJICHCTBUS ¢ XUMHUECKUMH PEAKIIMSAMU U OMOJIOTMUECKUMH ITpoLieccaMu, 00
MCII0JIb30BaHUU AJIEKTPUUECKUX SIBJICHUH )KUBBIMU OPraHU3MaMHU U T.JI.

["'0TOBUTH Npe3eHTALUU U COOOLIEHNS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPEJICTaBJIEHbI B YYEOHUKE).

JJIeKTPUYECKUI TOK B Pa3JIMYHbIX cpenax (4 4.)

63/1

DNeKTpOHHask IPOBOAUMOCTD
METaJUIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS IPOBOJAHUKA OT
TEMITEPaTYPHL.

1

64/2

DIIEKTPUUECKHUI TOK B
TIOJTYIIPOBOTHUKAX.

JLp.Ne42 «Bonbm-amnepHnas
xapakmepucmuxa
NOJYNPOBOOHUKOBO2O OUOOA)
Releon

65/3

CobcTBeHHast U TpUMeCHas
IPOBOJUMOCTH. P-N-NIEPEXO.

66/4

DNEKTPUYECKUN TOK B
AIIEKTPOJINTAX. DIEKTPUUECKUN
TOK B BaKyyMe U ra3ax.

JlaBaTh omnpeneneHue MOHATHI: HOCUTENN JIEKTPUUYECKOTO 3apsa, IPOBOJUMOCTb,
coOCTBEHHAas! IPOBOJAUMOCTb, IPUMECHAS IPOBOIUMOCTD, JJIEKTPOHHAS IPOBOJIUMOCTb,
JBIPOYHAs IPOBOJAUMOCTb, P-TI-IIEPEXO/, BaKYyM, TEPMOAIEKTPOHHASI SMUCCHS,
AIIEKTPOJIN3, TA30BBIN Pa3psill, PeKOMOMHAIIVS, HOHU3AIHS, CAMOCTOATEIbHBIN pa3ps/,
HECaMOCTOSITEIIbHBIN pa3psil.

Pacnio3naBaTh 1 ONKMCHIBATH SIBJICHUS IPOXO0XKICHUS SJIEKTPUUYECKOIO TOKA Yepe3
IIPOBOJAHMKHU, ITOJIYIIPOBOJIHUKH, BAKYYM, 3JIEKTPOJIUTHI, ra3bl.

KauecTBeHHO XapakTepu30BaTh FJIEKTPUUECKUN TOK B CPE/IE: HA3bIBATh HOCUTENH 3apsii0OB,
MEXaHM3M HX 00pa30BaHMsl, XapaKTep ABHKEHUS 3aps10B B AJIEKTPUUYECKOM I10JI€ U B €70
OTCYTCTBHE, 3aBUCUMOCTD CHJIbI TOKA OT HaIlPSDKEHUS, 3aBUCUMOCTD CHJIBI TOKA OT
BHEIIHUX YCIIOBUH.

ITepeuncnaTb OCHOBHBIE MOJIOKEHUS TEOPUH HIEKTPOHHON IPOBOAUMOCTH METAJLIOB.
BbruncnsaTe 3HaueHUsI cpeiHEeN CKOPOCTH YHOPSA0YEHHOTO IBUKEHUSI 3JIEKTPOHOB B
METAJIJIE MO, IEHCTBUEM DIIEKTPUUECKOTO M0JIsA, B KOHKPETHOM cuTyauuu. OnpenensaTh
COINPOTHUBJIEHNE METAJUTMYECKOTO MPOBOIHMKA TP TaHHOM TeMIeparype.

ITepeuncnaTb OCHOBHBIE MOJIOKEHUS TEOPUH HIEKTPOHHO-IABIPOYHON TPOBOAUMOCTH
MOJIYTIPOBOTHUKOB.

[TprBOIMTE MpUMEPHI YUCTHIX MOJYIIPOBOJHUKOB, IOIYIIPOBOJAHUKOB C JJOHOPHBIMU U
AKIIETITOPHBIMH NPUMECSIMHU.

[TpuBOANUTE MPUMEPHI UCTIOIB30BAHUS MOITYIPOBOJHUKOBBIX IPUOOPOB.

[lepeuucnary ycioBus CylIECTBOBAHMSI SJIEKTPUUECKOTO TOKA B Bakyyme. [IpumeHsITh
3HAHUA O CTPOEHUH BELIECTBA Ul ONIMCAHMS SIBICHUS TEPMOAIEKTPOHHON 3MHUCCHH.
OnuceIBaTh NPUHIMIT JEHCTBUS BAKYYMHOTO JIMO/A, SJIEKTPOHHO-ITY4€BON TPYOKH.
[TprBOANUTE MPUMEPHI UCTIOIB30BAHUS BAKyYMHBIX TPUOOPOB.

OOBSICHATH MEXaHNU3M 00pa30BaHMs CBOOOIHBIX 3apsIOB B PACTBOPAX M pacIliaBax
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AIIEKTPOJIUTOB.
[TpuMeHSTH 3HaHUS O CTPOCHUU BEIIECTBA JJISl OMMCAHUS SIBJICHUS HIICKTPOIIN3A.
[TpuBOAUTE MPUMEPHI HCIIOIB30BAHMS SJIEKTPOIIN3A.

OOBACHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsIOB B Ta3ax.

[TpuMeHATh 3HaHUSI O CTPOSHHUH BEILIECTBA JUIS ONTMCAHUS SBJICHUH CaMOCTOSTEIBHOTO U
HECAMOCTOSITETILHOTO Pa3psiioB.

Pacrio3sHaBaTh, NPUBOJUTE IPHUMEPHI, IEPEUUCIATH YCIOBHS BOSHUKHOBEHUS
CaMOCTOSITENIbHOTO U HECAMOCTOATEIBHOTO ra30BbIX Pa3psAI0B, PA3TUYHBIX TUIIOB ra30BBIX
pa3psioB.

[TpuBOANTE PUMEPHI UCTIONH30BAHUS TA30BBIX Pa3PSIOB.

Haxonuts B nmutepatype u HTepHETE MHPOpManHmio 1o 3a1aHHoi Teme. [lepepabaTriBaTh,
AHAJTM3UPOBATH U NPEACTABISITh HH(POPMAILIUIO B COOTBETCTBUH C TIOCTaBICHHBIMHU
3a7a4aMu.

["'0TOBUTH Mpe3eHTAUHU U COOOLICHUS IO U3YYSCHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEJICTaBJICHHI B y4eOHUKeE).

67

HUTorosasi kouTpoJbHas padora (1 4.)

68

ITOBTOPEHME (1 4.)
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TemaTnueckoe IJIAHUPOBAHUE 11 kaacc

Ne Koua-Bo
w/ HanmeHnoBaHme TeMbl qACOB XapakTepucTHKA OCHOBHBIX BUJOB /1€ATEJIbHOCTH Y4alIUXCS
OCHOBBI JIEKTPOANHAMMUKHU (ITPOAOJIZKEHUE) (9 4.)
MarnurtHoe noJe (5 4.)

1 | MaruutHoe none. Uaaykuus 1 JlaBatp onpeneneHus MOHATUI: MAarHUTHOE I0JI€, MHAYKLMS MarHUTHOTO T0JIs1, BUXPEBOE
MarHuTHOTO nojis. Bexrop none, cuiia Ammepa, cuina Jlopenia, geppomMarHeTuk, 1oMeH, Temieparypa Kiopu.
MAarHUTHON UHAYKIIH. JlaBath onpeneneHrne eqUHALIBI UHAYKIIMA MarHUTHOTO MOJIS.

2 | HdeiicTBre MarHUTHOTO TOJISl HA 1 [lepeuncnarh OCHOBHBIE CBOMCTBA MAarHUTHOTO TIOJIS.

MIPOBOJIHUK C TOKOM U N300paxaTh MarHUTHBIE JINHUU TOCTOSSHHOTO MAarHUTa, MPsIMOTO MTPOBOJHHUKA C TOKOM,
JBUKYILYIOCS 3apsKEHHYIO KaTYIIKA C TOKOM.
yactuny. Cuiia Amnepa. HabmroiaTe B3auMoeiicTBHE KaTyIIKH ¢ TOKOM U MarHUTa, MarHUTHOM CTPENKH U
3 HNucrpykrax o Th. 1 IIPOBOJIHHUKA C TOKOM, JE€MCTBAE MarHUTHOT'O II0JII HA JBHKYILYIOCS 3apsIKECHHYIO
JIaGoparopnas paboraNel YaCTHILY.
«M3mepenue cuibl dopMynHupoBaTh 3aKOH AMIiepa, TPaHUIIbI €r0 TPUMEHUMOCTH.
B3aUMOJICHCTBHUS MarHuTa 1 Ornpenenars HanpaBJICHUE TUHUNA MHIYKIUU MarHUTHOTO TOJIs1 ¢ TOMOILBIO MPaBUIIA
KaTYIIKHA C TOKOMY OypaBuuKa, HalpaBJieHWE BEKTOPOB CUJIbI AMIiepa U cuiibl JIopeHiia ¢ moMoIbio mpaBuia
4 | Cuna Jlopenua. ITpaBuio neBoi 1 JIEBOH PyKH.
PYKH. [TpumensaTs 3akoH Amriepa U GopMyTy JUTsl BRIUMCIEHUS CUIIbl JIOpeHIia mpu pereHnn
5 MarauTHBIE CBOIICTBA BEIIIECTBA. 1 3azadq.

IlepeunciATh TUIBI BEIIECTB [0 MArHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOMCTBA JIMa-, Iapa-
U (eppOMarHeTUKOB.

N3mepsTs crily B3aMMOIEUCTBUS KATYIIKN ¢ TOKOM M MarHura.

PaGoraTs B mape mpu BHINOTHEHUH MPAKTUYECKUX 33aJaHUH, B ITape U TPpyMIe npu
pelieHuy 3a1ay.

Haxonuts B nmuteparype u MHTepHeTe nHpopmanuio o Bkiage Amnepa, Jlopenua B
M3Y4YE€HHE MarHUTHOTO MOoJIs, pycckoro ¢usunka CToieToBa B UCCIEI0BAHUE MATHUTHBIX
CBOWCTB (peppOMarHeTHKOB, O MPUMEHEHUHN 3aKOHa AMIepa, PaKTUYECKOM
MCIOJIb30BAaHUU JAEUCTBUS MarHUTHOT'O TIOJIS HAa JIBMKYILIUICS 3apsil, 00 yCKOPUTENAX
JJIEMEHTAPHBIX YACTHUII, O BKJIAJEC POCCUICKUX YUEHBIX B CO3JAHUE YCKOPUTEIEH
AIIEMEHTApHBIX YacTHll, B TOM yuciie B O0beauHenHoM UHcTuTyTe SAnepHpix
Uccnenosannii (OUSN) B 1. [lyOHe u Ha anporHOM Kosuaiaepe B LIEPHe; 06
MCIOJIb30BaHNHU ()€pPPOMATrHETUKOB, O MATHUTHOM 110J1€ 3eMJIN.
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['OTOBUTH Mpe3eHTAIMH U COOOIIECHHUS MO0 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPE/ICTABJICHBI B YUCOHUKE).

DJIeKTPpOMArHuTHast MHAyKus (4 1.+1 4.)

6/1 | SIBneHHE ANEKTPOMArHUTHOM JlaBaTb onpeneneHus MOHATUN: ABJICHUE dJIEKTPOMAarHUTHOW MHYKIIUHA, MarHUTHBIN
WHAYKIIMA. MarHUTHBIN NOTOK. notok, I/1C uHAYKIMH, UHAYKTUBHOCTh, CaMOMHAYKLMSA, DJC caMOUHAYKIUH.
[IpaBwiio Jlenna. 3akoH Pacnio3naBath, BOCIIPOM3BOAUTD, HAOIIOIATh SIBJICHUE HJIEKTPOMArHUTHON MHYKIINH,
AJIEKTPOMArHUTHON MHIYKIIHH. MOKa3bIBaTh MPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU HAOII0IeHUH siBIeHUs. Habmonate u

7/2 | DneKTpOMarHUTHOE MOJIE. aQHATM3UPOBAThH HKCIIEPUMEHTHI, IEMOHCTPUPYIOIIKE MpaBuiio JIeHia.

[IpakTHueckoe npuMeHEeHNE ®opmynupoBath npaBuiio JIeHna, 3akoH 3JIEKTPOMArHUTHON MHIYKIIUH, TPAHULIBI €70
3aKOHA JIEKTPOMArHUTHOM MIPUMEHHUMOCTH.
VHJIYKIHH. HccnenoBath siBIE€HUE IEKTPOMATHUTHON MHAYKIIUU.

8/3 | SIBneHre CaMOUHIYKIIHH. OOBACHATH BOSHUKHOBEHHE BUXPEBOT0 JIEKTPUUYECKOTO TOJIS U AJIEKTPOMArHUTHOTO TOJIS.
WHIyKTHBHOCTD. DHEPrus PaGotate B mape u rpyrine npu BHIOJHEHUH MPAKTUYECKUX 3a/laHuH, IIIaHUPOBATh
MarsyuTHOTO MOJIS TOKA. SKCIIEPUMEHT.

Jlemoncmpayuonmsiil [lepeunciars npuMepbl UCIOJIb30BAHUS SBJICHUS AE€KTPOMArHUTHON MHIYKIUU.
axcnepumenm Ne25 Pacno3naBath, BOCIpOU3BOANTH, HAOTIOIATh SBJICHUE CAMOMHIYKIIMHU, TTIOKA3bIBATh
«CamounoyKyus npu 3aMolKaHUU MPUIMHHO-CIICACTBEHHBIC CBSA3H MPU HAOIIOICHUY SIBJICHUS.

u pasmoikanuu yenuy Releon dopMynHpOBaTh 3aKOH CAMOUHAYKIIMH, TPAHUIIBI €T0 IPUMEHHUMOCTH.

9/4 | Uucrpykrax mo Th. [IpoBOANTH aHATIOTHIO MEXAY CAMOMHIYKIMEN U UHEPTHOCTHIO.

JlabopaTtopHas paborta Ne2 Ornpenenars 3aBUCUMOCTb UHIYKTUBHOCTH KaTYIIKH OT €€ JUTMHBI U TUIOIIAIU BUTKOB.
«HccnenoBanue SIBICHUS Onpenenarb B KOHKPETHOM CUTyalluHd 3HAYEHMs: MArHUTHOTO NoToka, DJ1C nHayKImH,
AJIEKTPOMArHUTHON WHIYKITUW OJ1C caMOUHIYKIIUH, UHTYKTUBHOCTb.
HU.p.Ne22 «Hzyuenue senenus Haxomuts B nuteparype u MaTepuere nHGpopmanuo 00 UICTOPUH OTKPHITHUS SIBICHUS
INEKMPOMASHUMHOU UHOVKYULY AJIEKTPOMArHUTHOW MHIYKIIMHU, O BKJIAJE B U3YUYEHHE 3TOTO SABJICHUS PYCCKOTO (hu3uka 2.
Humnep X. Jlenna, o 60pnbe ¢ MPOSBICHUSIMH 3JIEKTPOMArHUTHON MHIIYKIIUHU U €€ UCTIOJb30BaHUU
B MMPOMBINIJIEHHOCTH. ['OTOBUTH MpPE3EHTAIIMN U COOOIIEHUSI TI0 U3YYEHHBIM TEMaM
10/5 | KonrponbHast paGora Nel 1o Teme (BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YUCOHHKE).
«MarauTHOE moJe.
DNEeKTpOMaruHuTHast MHIYKIUS»
KOJIEBAHUS U BOJIHbBI (16 4.)
Mexanuveckne KoJieoanns (3 4.)
11/1 | Mexanuyeckue KoineOaHus. JlaBaThb ompeneneHne MOHATUN: KojieOaHus1, KojeOaTeapbHas CHCTeMa, MEXaHUYECKUE

CBoOoaHbIE KOJICOAHMS.
MareMaTryecKkuil ¥ py>KUHHBIA
MasTHUKH. [TpeBpanienus

Kosie0aHusl, TapMOHUYECKUE KOJIeOaHusl, CBOOOTHBIE KOJIeOaH s, 3aTyXarolne
KoJieOaHusl, BEIHYKJICHHBIE KOJIeOaHUsI, PE30HAHC, CMEIICHHE, aMIUIUTY/Ia, IEPUOI,
yacToTa, COOCTBEHHAs 4acToTa, (hasa.
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SHEPIUU MPHU KOJIeOAHUSIX.
JLp.Nel «H3yuenue konebanuil
npysicunno2o masmuurxa» Releon

Ha3zriBaTh YCJI0BUA BO3BHUKHOBCHUSA KOJIEOAHUH. HpI/IBOI[I/ITB IIPUMEPEI KoJIeOaTeIbHBIX
CHUCTCM.
OmnuceIBaTh MOACIN: ((pr>KPIHHBII71 MasTHHK, «MaTeMaTHYSCKUI MasTHHK.

12/2 | Ammurtyna, nepuo, 4acTora, 1 [TepeuncnsaTb BUABI KOJIeOATENLHOTO ABMKEHUS, UX CBOMCTBA.
¢a3za xonedanuil. BeiHyX/1eHHBIE PacrniozHaBaTh, BOCIPOU3BOAUTH, HAOIOIaTh FAPMOHUUYECKHE KOleOaHUs, CBOOOJHbIE
Kosie0aHus, pe30HAHC. KosieOaHus, 3aTyXarole KoneOanus, BRIHYKICHHbIE KOJIeOaHus1, pE30HAHC.
13/3 | Uucrpykrax no Th. 1 [TepeuncnsaTh criocoObl NOIy4YeHUs: CBOOOIHBIX U BBIHYKACHHBIX MEXaHUUYECKHX
JIaGoparopnas padota Ne3 KOJIeOaHUH.
«Ornpenenenne yCKOpeHus CocTaBisaTh ypaBHEHHE MEXaHUYECKUX KoJeOaHUi, 3alIMChIBATh €r0 peIleHUE.
CcBOOOIHOIO Na/ICHUS [IPU OnpenensTs M0 ypaBHEHHUIO K0JIeOaTeITFHOTO ABMKEHHS TapaMeTphbl KOJIeOaHHI.
[OMOILY MAasTHUKA» [TpencraBusaTh rpadu4yecky 3aBUCUMOCTh CMEIIEHUS OT BPEMEHH IPH KOJIeOaHUAX
MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB. OINpenessaTs M0 TpaguKy XapaKTepUCTUKA
KOJIEOaHUI: aMILTUTYy, IEPUOJL U YaCTOTY.
BBIUUCIIATE B KOHKPETHBIX CUTYalUAX 3HAUYCHUS MEPHOo/Ia KOJIeOaHN MaTeMaTu4ecKoro
WIN TPYKUHHOT'O MasiTHUKA, SHEPTUHM MasiTHHUKA.
OOBSACHATH NMPEBPAIICHUS SHEPTHH TP KOJICOAHUAX MaTEMATHIECKOTO MAaITHUKA U IPy3a
Ha MpYXHUHE.
PaboTatp B mape u rpyrie npu pemeHuy 3a/1a4 U BBIITOJTHEHUH TPAKTUYECKUX 3aIaHHH,
WCCIICIOBAHHIA, TUIAHUPOBATH YKCIICPUMEHT.
Bectu nuckyccuto Ha Temy «PoJib pe30HaHCa B TEXHUKE U OBITY».
Haxonuts B muteparype u MHTepHETE HH(OpMAIHIO 00 UCTIOIB30BAHUN MEXaHUIECKHX
KosiebaHui B MpUOOpax reosoropa3BeIky, yacax, Kauelsix, Ipyrux ycTpoicTpax, 0o
MCIIOJIb30BaHUU B TEXHUKE U MY3bIKE PE30HAHCA U 0 0OphOE C HUM.
["'0TOBUTH NMpe3eHTALUU U COOOLIEHNS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).
KoHTponnpoBath pelieHre 3a1a4 caMiuM U APYTUMH YYaIIUMUCS.
DJIeKTPOMArHUTHBIE KoJiebanust (6 4.)
14/1 | DnekTpoMarHUTHBIE KOJICOAHMSI. 1 JlaBaTh omnpeneneHue MOHATHI: 3JIeKTpOMarHUTHbIE KoJieOaHus, KoieOaTeIbHbIN KOHTYP,
15/2 | KonebaTenbHbIN KOHTYD. 1 CBOOOJTHBIE DJICKTPOMArHUTHBIE KOJIEOaHUs, BBIHYKACHHBIE JIEKTPOMAarHUTHbIE
16/3 | CBoGOIHBIE 3JICKTPOMArHUTHBIE 1 KoJIeOaHusl, IEPEMEHHBIN IIEKTPUISCKUN TOK, aKTUBHOE CONTPOTUBIICHHE, JIEHCTBYIOIIEE
KoJieOaHus. 3HA4YEeHUE CUJIBI TOKA, IeHCTBYIOIIEE 3HAUCHIE HAIPSHKEHUs, TpaHchopMarop,
U.p.Ne27 «3naxomemeso ¢ USB- Kod(purmeHT TpanchopMaIum.
ocyunnozpagom» Humnep N300paxkaTh cxemy Koje0aTelbHOr0 KOHTYpa M OMKUCHIBATh MPUHIUI €r0 paObOTHI.
17/4 | CBOOOIHBIE DIIEKTPOMArHUTHEIE 1 Pacno3naBaTh, BOCIPOU3BOANTH, HAOIIOJATh CBOOOHBIC SJIEKTPOMAarHUTHBIE KOJICOaHUSI.
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KOJIEOaHUS.

18/5

IlepeMeHHBIN TOK.

19/6

IlepeMeHHBIN TOK.

Ilepemennviit mox. Ne27
«AxmusHnoe conpomuenenue 6
yenu nepemenno2o moxax» Releon

AHaIM3upoBaTh MPEBpAICHHs] SHEPTUU B KOJIeOaTeIbHOM KOHTYpE IIpH
AIIEKTPOMArHUTHBIX KOJICOAHUSX.

[IpencraBisaTh B BUAE rpadUKOB 3aBUCUMOCTD AJIEKTPUYECKOTO 3apsja, CUiIbl TOKa U
HANpsDKEHUsS. OT BPEMEHH TP CBOOOIHBIX 3JIEKTPOMAarHUTHBIX KojeOaHusx. OnpenensTb
1o rpaduky KojaeOaHui XapaKTePUCTUKH: aMILTUTYy, IEPUO U YacTOTY.

3anuceiBaTh Gopmyiy TomcoHa.

BoruncnsaTs ¢ nomoinsio hopmynnsl ToMcoHa eproj] U 4aCTOTY CBOOOIHBIX
AIIEKTPOMArHUTHBIX KOJICOaHUH.

OnpenensTh Nepuo/l, 4aCTOTy, aMIUTUTYAy KOieOaHUN B KOHKPETHBIX CUTYallUsX.
OOBSCHATH MPUHIIUIT TTOJIYYSHHUSI IEPEMEHHOTO TOKa, YCTPOUCTBO T'eHepaTopa
MIEPEMEHHOT0 TOKa.

Ha3piBaTh 0COOCHHOCTH MEPEMEHHOT0 SJIEKTPUIECKOTO TOKA Ha YUACTKE LIEIH C
PE3UCTOPOM.

3anuchiBaTh 3ak0H OMa U1 LIeTH IEpEMEHHOT0 Toka. HaxoauTh 3HaueHus CHIIbl TOKa,
HaIpsKEHUs, aKTUBHOT'O CONPOTHUBJICHUS LEMU IEPEMEHHOTO TOKA B KOHKPETHBIX
CUTYaLUsX.

BbruncnsaTh 3Hau€HUss MOITHOCTH, BBIJCISIFOLIEHCS B LIETIH IEPEMEHHOI0 TOKA,
JEHCTBYIOIIME 3HAYEHHSI TOKA U HAIPSKEHUS.

OnwuceIBaTh yCTPOHCTBO, MPUHIIMIT ACUCTBUS U IPUMEHEHHE TpaHchopmaTopa.
Haxonuts B nmuteparype u MHTepHeTe HHpOpMALKIO O MOJyYeHHH, TTepeiaue U
MCII0JIb30BaHUU TIEPEMEHHOr0 TOKa, 00 UCTOPUU CO3AaHUSI U TPUMEHEHUN
TpaHc(hOopMaTOpoOB, ycrexax U npodsieMax 3J1eKTPOIHEPTreTHKH.

Ha3piBaTh OCHOBHBIX MOTPEOUTEINEH ITICKTPOIHEPTHH.

Bectu nuckyccuto o momib3e U Bpele dJIEKTPOCTaHIUM, apryMEHTHPOBATh CBOIO MTO3ULUIO,
YMETb BBICITYIIMBATh MHEHUE JPYTUX YYAaCTHUKOB.

["'0TOBUTH NMpe3eHTALUHU U COOOLIEHNS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).

Mexannyeckue BoJIHbI (3 4.)

20/1

MexaHU4eCcKH€e BOJIHEI.

21/2

[Tonepeunsle n TPOIOJIBHBIE
BOJIHBI. DHEPTHUs BOJIHBI.

22/3

3BYKOBBIE BOJIHEI.

JlaBaTb omnpeneneHre MOHATUN: MEXaHUYECKasl BOJIHA, IIONIEpEYHas BOJIHA, IIPOAOJIbHAs
BOJIHA, CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, 3ByKOBAasi BOJIHA, TPOMKOCTh 3BYKa,
BBICOTA TOHA, TEMOp, OTpaXKEeHHUE, PeIOMIICHHE, MTOTJIoLeHUEe, HHTEep(epeHIIns
MEXaHWYECKHUX BOJIH, KOTEPEHTHBIE HCTOYHUKH, CTOSIYAsl BOJIHA, aKyCTUYECKHUM PE30HAHC,
IIJIOCKOTIOJIIPU30BAHHAs BOJIHA.

IlepeunciATh CBOMCTBA M XapAKTEPUCTUKN MEXAHMYECKUX BOJIH.
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Pacrno3HaBaTh, BOCIIPOU3BOANTD, HAOIIOIATh MEXaHUYECKHUE BOJTHBI, IIOTICPEUHBIC BOJHBI,
MIPOJIOJBHBIC BOJIHBI, OTPAXKEHUE, IPEIIOMIICHHE, TIOTJIOICHUE, HHTeP(hEepEHITIIO
MEXaHUYECKUX BOJIH.

Ha3zbIBaTh XapakTEpUCTUKH BOJH: CKOPOCTh, 4aCTOTA, JJIMHA BOJHBI, Pa3HOCTH (ha3.
OnpenensaTh B KOHKPETHBIX CUTYAIUSX CKOPOCTH, YaCTOTHI, JUIMHBI BOJHBI, PA3HOCTH (a3
BOJIH.

Haxonuth B muteparype u MHTepHETE HHBOpPMAIIHIO O BO30YKIICHUH, TIepeaade 1
UCIIOJIb30BAaHUH 3BYKOBBIX BOJIH, 00 MCIIOJIH30BAHUH PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE
U TEXHHKE.

BecTu qucKyccuio o Tojb3e U Bpelie BO3/ICHCTBHS Ha YelIOBEKa 3BYKOBBIX BOJIH,
apryMEHTHPOBAThH CBOIO MO3MIINIO, YMETh BBICIYIIUBATh MHEHHUE APYTrHUX YIYACTHUKOB.
['OTOBUTH MPE3EeHTAINHN U COOOIICHHUS 110 H3YICHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEJICTaBJICHbI B y4eOHUKeE).

DJIeKTPOMArHUTHbBIE BOJIHBI (4 4.+1 4.)

23/1 | DeKTpOMArHUTHOE TIOJIE. 1 JlaBath onpesieIeHre MOHATHIN: 3JIEKTPOMArHUTHOE I0JI€, BUXPEBOE JEKTPUUYECKOE TTOJIE,
24/2 | DIeKTpOMAarHUTHBIC BOJIHBI. 1 AJICKTPOMArHUTHBIC BOJIHBI, CKOPOCTh BOJIHBI, JUTHHA BOJIHEI, (Da3a BOJTHBI, OTpakeHUE,
25/3 | BuxpeBoe 3JeKTpUYECKOE MOoJIe. 1 MpeJIOMJICHUE, TIOTJIONICHNEe, HHTEephEpeHIUS, AUPPAKIIUS, TONEPEUHOCTD, MOJIIPU3ALIHS
26/4 | JIlnana3oHbl 37I€KTPOMArHUTHBIX 1 3JIEKTPOMATHUTHBIX BOJIH, PAANOCBA3b, PAIUOIOKAIIHS.

W3IIY4eHUH U X IPAKTUYECKOe OOBSICHITH B3aUMOCBSI3b IEPEMEHHBIX AJIEKTPUIECKOT0 U MAarHUTHOTO ToJiei. PucoBats

MIPUMEHEHHE. CXEMY pacrpOCTpaHEHHUsI JIEKTPOMAarHUTHOW BOJIHBL. [lepeuncnsath CBOMCTBA U
27/5 | KonrponbHast pabota Ne2 o teme 1 XapaKTEPUCTUKU DIIEKTPOMAarHUTHBIX BOJIH.

«DQIIEKTPOMArHUTHBIC KOJICOAHUS Pacnio3naBate, HaOMIOAATH SJIEKTPOMArHUTHBIE BOJHBI, U3TYYCHHUE, PUEM, OTPAKECHHE,

¥ BOJHBI» MperoMIIeHHUE, TOTIOIEHNE, HHTePPEPEHIINI0, AUPPAKIIHIO U MOJISPU3ALINIO

AJIIEKTPOMATrHUTHBIX BOJIH.

BbIYUCIATE B KOHKPETHBIX CUTYalUAX 3HAYCHUs XapaKTEPUCTUK BOJH: CKOPOCTH,
YacTOTHI, JJIMHBI BOJIHBI, Pa3HOCTH ¢a3.

HccnenoBaTh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO MOOMIIBHOTO Tesie(oHa.
Ha3pIiBaTh 1 ONACHIBATH COBPEMEHHBIE CPEICTBA CBSI3U.

Boinenats ponb A. C. IlonoBa B M3y4eHNN DJIEKTPOMATrHUTHBIX BOJIH U CO3JaHUU
paanocBs3u. OTHOCUTBCS C YBKEHUEM K YUEHBIM U UX OTKPBITHSIM. OOOCHOBBIBATH
BAKHOCTBb OTKPBITHS DJIEKTPOMArHUTHBIX BOJIH JUUIS Pa3BUTHSI HAYKH.

Haxoauts B muteparype u MHTepHeTe nHdopmainio, mo3BoIstonlyl0 OTBETUTh Ha
IIOCTaBJICHHBIE BOIIPOCHI 110 TEME.

PabotaTh B nape u rpyIie npu pelieHuu 3a7ayd U BhIMOJIHEHUH TPAKTHUECKUX 3aJaHHH.
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BecTu nuckyccuro o mosb3e U Bpelle HCIOJIb30BaHMSI YEIOBEKOM 3JIEKTPOMAarHUTHBIX
BOJIH, QpTyMEHTHUPOBATH CBOIO TIO3UIINIO, YMETh BBICITYIIIMBATH MHCHHE JPYTUX
YYaCTHHUKOB.

['OTOBUTH MpE3eHTAIMH U COOOIICHHUS M0 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPEACTABJICHBI B YYCOHHKE).

OINTUKA (13 u.)

CaertoBble BOJHBL. ['eomMmerpruyeckas u BostHoBast ontuka (11 u.+1 4.)

28/1

['eomeTpuueckas onTuka.
[Ipsmonuneiinoe
pacIpocTpaHEeHUE CBETA B
OJIHOPOJIHOM CpeJie.

1

29/2

3aKOHbBI OTPAXKEHUS U
npenomienus ceera. [loxnoe
OTpaKEHHE.

30/3

OnTuyeckue npuodopskI.

31/4

HNucrpykrax o Th.
JlaboparopHast pabora Ne 4
«OmnpeneneHue moxkasaTesns
IIPETOMIICHUS CPE/IbI»

32/5

Nuctpykrax no Th.
JlabopaTtopHas padota No5
«3mepenne GhoKycHOTO
pPacCTOSTHUSI COOMPAIOIIEH JTUH3BI»

33/6

BosnHoBrIe cBoNMCTBa cBETA.

34/7

Ckopoctb cBeta. IHTepdepenuus
cBeta. KorepeHTHOCTh BOJIH.

35/8

Nucrpykrax no Th.
JIaGoparopHas pabota Ne6
«Ompenenenne AIHHBI CBETOBOM
BOJIHBD)

36/9

Judpakius cera.

37/10

[Tonspusanus ceera. ucniepcust
CBeTa.

JlaBaTp onpeneneHus MOHITUI: CBET, TEOMETPUYECKAS ONITUKA, CBETOBOM JIy4, CKOPOCTh
CBETa, OTPAXKEHUE CBETA, IIPEJIOMJICHUE CBETA, IIOJIHOE OTPAXKEHUE CBETA, YroJl MaJICHNUs,
YTOJI OTPaKEHUSI, YTOJI MPETOMIIEHUSI, OTHOCUTENBHBIN NTOKA3aTeNb MPEIOMIIECHNUS,
a0COMIOTHBIN MTOKAa3aTeNb MPEIOMIICHHUS, JIMH32, (POKYCHOE PacCTOSIHUE JTUH3HI,
OTITHYECKAsl CUJIA JIMH3BI, JUCIICPCUS CBETA, MHTEp(epeHIus cBeTa, U paKIus CBETa,
T paKMoHHas peléTKa, MOoIspHu3alis CBeTa, ECTECTBEHHbIN CBET,
TJIOCKOTIOJIIPU30BAHHbBINA CBET.

OnuceiBaTh METObI U3MEPEHUS CKOPOCTH CBETA.

[lepeunciaTs CBOMCTBA CBETOBBIX BOJIH.

PacnioznaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATh PACIPOCTPAHEHHE CBETOBBIX BOJIH,
OTpaXCHHE, IPEIIOMIICHHUE, MTOTIIONMIECHUE, TUCTICPCHI0, HHTep(DEPEHITHIO, TH(DPAKIIHUIO U
MOJIAPU3ALMIO CBETOBBIX BOJIH.

@opMyIUpOBaATH NPUHLHUI [ FOUTEHCa, 3aKOHBI OTPAKEHUS U MPETOMIIEHHUS CBETA,
IPaHULBI UX TPUMEHUMOCTH.

CtpouTh X0 JIy4a B TUIOCKOIApaIeTbHOM TUIACTUHE, TPEYTOJIbHON MPU3ME, TOBOPOTHOM
npu3Me, 000padrBaoIel Ipu3Me, TOHKOM JTHH3E.

Crtpoutb nzobpaxeHue rnpeaMera B IIOCKOM 3epKajie, B TOHKOH JIMH3E.

IlepeuncnaTs BUIBI JIMH3, UX OCHOBHBIE XapAKTEPUCTUKHU - ONTHYECKUIN LIEHTP, TJIABHAs
ONTHYECKasi OCh, POKYC, ONITUYECKAS CHUJIA.

Onpenenars B KOHKPETHOM CUTYyallu 3HAUEHUS YIJIa MMaJIEHUs, YTila OTPaXKEHUs, yria
MPEIOMJIEHUS, OTHOCUTEIBLHOTO [TOKA3aTeNsl MPETOMIICHHUsI, AO0COIIOTHOTO MTOKA3aTeNs
MPEIOMIIEHUS, CKOPOCTH CBETa B cpefie, (POKYCHOTO pacCTOSIHUS, ONTUYECKON CHITBI
JIMH3BI, YBEIMUEHUS JTUH3BI, IEpro/ia JUGPAKIIMOHHON PEMIETKH, TTOT0KESHUS
UHTEp(PEPEHITMOHHBIX U NTU(PPAKIIMOHHBIX MAKCUMYMOB U MUHIMYMOB. 3aITUCHIBATh
(dbopMyTy TOHKOW JTMH3BI, PACCYUTHIBATH B KOHKPETHBIX CUTYaIHUsIX C €€ TTOMOIIBIO
HEU3BECTHBIE BEJIUYUHBI.
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38/11

[IpakTHueckoe npUuMeHeHue
3JIEKTPOMArHUTHBIX U3Ty4YEHUH.

OOBSICHITH NPUHIIUIT KOPPEKIIMH 3PEHUS C TIOMOIIBIO OYKOB.
DKCIepUMEHTAILHO ONPEIENIATh T0Ka3aTeNb MPEJIOMIICHHUS Cpeibl, (POKYCHOE pacCTOsHUE

39/12

Konrtponsnas padora Ne 3 o
teme «['eomeTpuuecKas OITHKa»

coOuparoIie JUH3bL, JJIMHY CBETOBOM BOJHBI C IOMOIIBIO TU(PAKIIMOHHON PEeHIETKY.
HccenenoBars 3aBUCUMOCTD YIUIa IIPEJIOMIIEHUS OT YIUIA [1aICHUs], 3aBUCUMOCTh
paccTOSHUS OT JIMH3BI JO U300paXKEHHS OT PACCTOSHUS OT JIMH3BI J10 MPEAMETA.
IIpoBepsTh THIIOTE3BI: YOI MPEIOMIICHHS IPSIMO POIOPLUOHAJICH YIUIy IaJCHMUS.
KoHncTpyrnpoBaTh MOJieNIu TeIeCKOIa U/UI MUKPOCKOIIA.

Paborate B nape u rpyIe npy BbIIOJHEHUH IPAKTUUECKUX 33aJaHUH, BbIABUKEHUN
TUIIOTE3, Pa3paboTKe METOI0B IPOBEPKHU TUIIOTES.

Haxonuts B muteparype u MaTepreTe nnpopmanumto o 6uorpadpusx U. Herorona, X.
I'toitrenca, T. FOnra, O. ®@penens, 06 UX HaAy4HBIX paboTax, 0 3HAUEHUU UX PadOT It
COBPEMEHHOM HayKH.

BrickasbiBaTh CBOE MHEHHE O 3HAUYEHUHU HAYYHBIX OTKPBITUH U paboT mo ontuke U.
Hrrotona, X. ['tolirenca, T. FOnra, O. ®penens.

Bocnpunumate, aHanmu3upoBaTh, epepadaTbiBaTh U MPEAbSIBIATH HH(OPMALIUIO B
COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1a4aMU.

Bb1ensTe OCHOBHBIE MTOJIOKEHUSI KOPIYCKYJIIPHOM U BOJIHOBOW TEOPHIi CBETA.
VYyacTBOBaTh B 00CYKI€HUHU 3TUX TEOPUI U COBPEMEHHBIX B3IJISIOB Ha IPUPOAY CBETA.
["'oTOBUTH NpE3eHTAMH U COOOIIEHHUS 110 U3YYEHHBIM TeMaM (BO3MOXKHbBIE TEMbI
IpEe/ICTaBJICHbI B yUeOHHUKE).

N3nydyenue u ciekTpsl (2 4.)

40/1

Bunel uznyuenuii. UctouHnku
cBeTa. CriekTpbl. CeKTpaabHbIH
aHanu3. TennoBoe U3JIydeHue.

ﬂaBaTL OIIpCACIICHUC MIOHATHUN: TEIJIOBOE HU3JTyUYCHUEC, SJICKTPOJIIOMUHCCIICHI W,
KaTOOdOJIOMUHECHCHIINA, XEMHUJIITOMHUHCCICHIINA, (1)OTOHIOMI/IHCCIICHHI/I$I.
Hepe‘{I/ICHHTB BUJBI CTICKTPOB. PaCHOSHaBaTB, Ha6J'IIO,[[aTB CILIOIIHOM CIICKTP,

41/2

[IIxana 3;1eKTPOMarHUTHBIX BOJIH.

Habmtoienue ciekTpos.

JIMHENYaThI CIEKTP, MOJIOCATHIN CHEKTP, CIIEKTP U3JIYyYEHUS U MOTJIOMICHUS.
IlepeuncnaTs BUBI QIIEKTPOMAarHUTHBIX U3JIYYEHUM, UX UCTOYHUKH, CBOWCTBA,
npuMeHenue. Vcrnonp30BaTh MIKamy 3JI€KTPOMarHUTHBHIX BOJIH. CpaBHUBATh CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH Pa3HbIX IHAa30HOB.

OCHOBBEI ¢

nenuaJbHOil TeOPUH OTHOCHTENbHOCTH (3 4.)

42/1

IToctrynarer CTO:
WHBApUAHTHOCTH MOJTYJIS
CKOpPOCTH CBETA B BaKyyMe.

1

JlaBaTh omnpenesneHue MOHATHIL: cOObITHE, TOCTYAT, COOCTBEHHAs! HHEpLIMAIbHAas cUcTeMa
oTcyera, coOOCTBEHHOE BpeMsi, COOCTBEHHasl JUIMHA Tela, Macca MOKOs, NHBAPUaHT,
SHEPrus MOKOSI.

43/2

[IpuHUIKIT OTHOCUTENBHOCTH
OHHIIITENHA.

®opmynuposaTs noctyiaatsl CTO.
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44/3 | CBs13b Macchl U SHEPTUU 1 dopmynupoBath BeIBOBI U3 TIocTynatoB CTO. AnanuzupoBatsh Gopmyy
CcBOOO/IHOM YacTUIbl. DHEPrus PESTUBACTCKOIO 3aKOHA CII0KEHUS CKOPOCTEM.
TTOKOSI. 3anuchIBaTh BRIPAXKEHUE IS SHEPTUU MOKOS YaCTHII.
W3naraTh CyTh NPUHIMIIA COOTBETCTBHSL.
Haxonuts B nuteparype u MHTepHeTe nndopmanuio o Teopun 3dupa, SKCepuMeHTax,
KOoTOpbIe npuBenu K co3aannio CTO, 06 OTHOCUTENBHOCTH PACCTOSHUM U IPOMEXKYTKOB
BpeMeHH, ouorpadun A. DUHIITECHHA.
BrickasbiBaTh cBoe MHeHUE 0 3HaueHuu CTO a5 coBpeMeHHON HayKH.
['OTOBUTH Mpe3eHTAIMH U COOOIIEHHUS MO0 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPE/ICTABJICHBI B YUCOHUKE).
KBAHTOBAS ®PU3UKA (17 4.)
CBeToBbI€ KBaHTHI (5 4.)
45/1 | I'mmote3a M. IlnaHka 0 KBaHTax. 1 JlaBatb onpeneneHus MoHATHI: PoTodd(dEKT, KBaHT, TOK HACKIIICHHS, 3aCPKUBAOIICE
46/2 | ®oroddhdext. DOTOH. 1 HarnpspKeHue, paboTa BeIX0/1a, KpacHas rpanuna ¢porodddexra.
47/3 | YpaBHenue A. DiHIITEHHA 1715 1 PacnioznaBate, HaOmoAaTh siBiIcHUE GoTOdIPdeKTa.
dorodddexra. OnwuceiBath onbITH CTOJIETOBA.
48/4 | KopmyckynspHO-BOJIHOBOI 1 dopmynupoBaTh runote3y [1nanka o kBaHTax, 3akoHbI hoToddhdekTa.
Jyaau3M. AHan3upoBaTh 3aKoHHI poTo3ddekTa.
49/5 | Nasnenue ceta. Ombrtht I1.H. 1 3anuchIBaTh M COCTABIIATH B KOHKPETHBIX CUTYAlUSIX ypaBHEHUE DUHIITEHHA 11

Jlebenesa u C.1. BaBunoga.
CooTtHotieHue
HEOIPEIEeIEHHOCTEN
I'eitzendepra.

¢dotorddekTa 1 HaXOAUTh C €ro MOMOIIBIO HEU3BECTHBIE BEINYNHBI.

BbI4MCIATh B KOHKPETHBIX CUTYallUsIX 3HAYEHNS MAaKCUMaJIbHOW KMHETUYECKOW YHEPTUU
(hOTOAEKTPOHOB, CKOPOCTH (HOTOIIEKTPOHOB, pabOTHI BHIX0/1A, 3aAMUPAIOIIIETO
HaANPSDKEHUS, 4aCTOTHI U JUTMHBI BOJIHBI, YACTOTHI U JIJIMHBI BOJIHBI, COOTBETCTBYIOLINX
KpacHo# rpanuiie Gpororddexra.

[TpuBOANTE MpUMEPHI UCTIOB30BaHUS (oTodDdeKTa.

OOBSICHATH CYyTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyaJlu3Ma.

OnwuceiBaTh ONbITH JIebeneBa 1Mo U3MEpPEeHUIO JJaBJIEHUs CBETa U ONbITH BaBuiosa 1o
OITHKE.

dopmynupoBaTh COOTHOIIEHUE HeonpeaeaéHHocTel [ eiizendepra 1 0OBSACHATD €ro CyTb.
Haxoauts B muteparype u Matepuete nudopmanuio o paborax Cronerona, JleGenena,
Basuinosa.

Bb1iensite posib poccUiCKUX YYEHBIX B UCCIEA0BAHUN CBOICTB CBETA.

[TpuBOANUTE MPUMEPHI OHOJIOTUYECKOTO M XMMUYECKOTO IEHCTBHS CBETA.

["'0TOBUTH Mpe3eHTAIMH U COOOIIEHUS MO0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
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MIPEACTABJICHBI B YYCOHHKE).

AtomHas ¢pusnka (3 u.+1 4.)

50/1 | OmbiThl Pe3epdopra. JlaBatb onpeneneHre MOHATUN: aTOMHOE SAPO, SHEPreTUUECKUN YPOBEHb, SHEPT U
[InanerapHast MOJENb CTPOEHUS MOHM3ALIHU.
atoma. OOBsSCHEHHE JTMHEHYATOTO OnuceiBath onbIThl Pe3epdopaa.

CIIEKTPa BOAOPO/a HA OCHOBE OnwuceIBaTh U CpaBHUBATh MoJiesid aToma Tomcona u Pesepdopna.
KBaHTOBBIX ITOCTYyJaTOB bopa. PaccmarpuBars, uccneqoBaTh U ONKUCHIBATH JINHEWUUYATHIE CIIEKTPBI.

51/2 | Uucrpykrax o Th. dopMynHpoBaTh KBAaHTOBBIE MOCTYNAThl bopa. OOBICHATH NTMHENYATHIE CIEKTPHI aTOMa
JIaboparopHas padota Ne6 BOZIOPO/Ia HA OCHOBE KBaHTOBBIX NOCTYIATOB bopa. PaccunThiBaTh B KOHKPETHOU
«Habnronenue crionHoro u CUTYaIlMX YaCTOTY U JJIMHY BOJHBI HCITyCKaeMoro (poToHa MpH mepexojie aToMa u3
JIMHEWYATOr0 CIEKTPOBY OJIHOT'O CTAlIMOHAPHOT'O COCTOSIHUA B JIPYrO€, SHEPIUI0 HOHU3ALMH aTOMA.

52/3 | Uncrpykrax no Th. Haxonuts B nmutepatype u VHTepHETE CBeieHNs O (aKTax, HOATBEPKAAOIINX CI0KHOE
JlaboparopHas pabota Ne7 CTpOEHHE aToMa, 0 paboTax YUEHBIX [0 CO3/IaHUI0 MOJIETH CTPOCHUS aTOMa, O
«HccnenoBanue cekTpa IPUMEHEHUH J1a3€pOB B HAyKe, MEIUIIMHE, IPOMBIIIJIEHHOCTH, OBITY.

BOJIOPOJIa» Bb1aensaTe poiab poCCUNUCKUX YUEHBIX B CO3JJaHUU U UCIIOJIb30BAHUU J1a3€POB.

53/4 | KontponbHas padora Ne 4 o ["'oTOBUTH NpE3EHTALUU U COOOLICHUS 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
teme «dnemertsl CTO u IPE/CTABIICHBI B Y4COHNUKE).
KBAHTOBOW (DH3UKN

®u3nka atoMHoro siapa (7 4.)

54/1 | CocTaB u CTpOCHUE ATOMHOT'O JlaBatp omnpeseneHue MOHATHIA: MacCCOBOE YMCIIO, HYKJIOHBI, s/IEpPHbIE CHIIBL, Ae(eKT Macc,
snpa. 3otomnsl. SlnepHble cuibl. SHEPrus CBSI3U, yJEJIbHAs SHEPTUs CBSA3HM aTOMHBIX 1P, PaIMOaKTUBHOCTb, IEPUO]

55/2 | ledekt Macchl ¥ SJHEPTHs CBS3U I0JIypacnazia, UCKyCCTBEHHAs! palOaKTUBHOCTb, SJIEPHBIE PEAKIIMH, YHEPIrETHUECKUN
sJpa. BBIXOJ SJIEPHON peaKIMH, enHas siiepHas peaklys, KodpGUIUEHT pa3MHOXKEHUS

56/3 | PagroakTHBHOCTH. Bubl HENUTPOHOB, KpUTUYECKASI MACCA, PEAKTOPHI-Pa3MHOKHUTEIHN, TEPMOSIIEpHAs pEaKLIUs.
PaauOAKTUBHBIX MPEBPALICHUI CpaBHUBaTh CBOICTBA MPOTOHA U HEUTPOHA.
aTOMHBIX SIJED. OnucelBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.

57/4 | 3akOH paMOAKTHBHOIO PacHazia. OnpenensTh COCTaB sA€P pPa3INYHBIX 3JIEMEHTOB C IIOMOIIIbIO TabnuIbl MeHieneeBa.

58/5 | Metobl HAOMIOIEHUS U I/I306pa)KaTB 1 YUTAThb CXEMbI aTOMOB.

PETHMCTPAIMH HIEMEHTaPHBIX CpaBHUBAThH CUITY 3JIEKTPHUUECKOTr0 OTTAIKMBAHUS IPOTOHOB U CUITY CBSI3U HYKJIOHOB B
YacCTHII. Aaape.
59/6 | SlnepHble peakiiuu, peaKkiuu Boruncnsate nedexT macce, 3HEPTHIO CBSA3U U YIENbHYIO SHEPTHIO CBSA3H KOHKPETHBIX

JeeHus U cuHTes3a. LlenHas
peakuus AeIeHus s1ep.
TepMmosiepHbIil CUHTES.

aTOMHBIX sJiep. AHAJIM3UPOBATh CBA3b YJEIBbHOM SHEPTUHU CBSI3U C YCTOHUMBOCTBIO sJIEp.
[TepeuncnsiTe BUABI paAHOAKTHBHOTO pacraia aTOMHBIX simep. CpaBHHUBATh CBOWCTBA
anb(da-, 6eTa- U raMMa-u3ITydeHHUH.
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60/7

[IpumeneHue sAECpPHON SHEPTUM.
Nucrpykrax no Th.
JlaGopaTopHas padota Ne 8
«OrnpeneneHue UMITyJIbca U
SHEPTUU YACTHUIIBI IPU JBUKECHUU
B MarHuTHOM T1oJie (1o
dhoTorpadusm)»

3anuceiBaTh, OOBACHATH 3aKOH PaJAMOaKTUBHOIO paclaja, yKa3blBaTh I'PaHULIbI €r0
IPUMEHUMOCTH. OIpenensaTh B KOHKPETHBIX CUTYaLUsAX YMCIIO HEPACIaBIIUXCS SIEp,
YUCII0 pacHaBIIuXcs AAep, EPUOJ MoTypacaa.

3anuchIBaTh sA€pHbIE peakuu. OnpenensaTh NPOAYKThI SAEPHBIX pEaKIUl.
PaccunTbIBaTh SHEPrHUUECKUI BBIXO SIEPHBIX PEAKIIMMA.

OnuceIBaTh MEXaHU3MBI JEJICHUS SEP U LIENHOH siiepHOoN peakuuu. CpaBHUBATh
AJIEpHBIE U TEPMOSIIEPHBIE PEAKIIUH.

VYyacTBOBaTh B 00CYKI€HUHU IPEUMYILECTB U HEJOCTATKOB IEPHON SHEPIETUKH.
Haxonuts B muteparype u MHTepHeTe cBefieHns: 00 OTKPBITHH IPOTOHA, HEHTPOHa,
PaZiOaKTUBHOCTH, O MOJTYYEHUU U UCTIOJIb30BAaHUH PAJHMOAKTUBHBIX U30TOMOB, HOBBIX
XMUMUYECKHUX 3JIEMEHTOB.

Bb1iensite posib poccUiCKUX YYEHBIX B UCCIEAOBAHUSIX aTOMHOTO $1/1pa, OTKPBITUN
CIIOHTaHHOTO JICJICHUS SJIep ypaHa, pPa3BUTUU SIIEPHOM SHEPreTUKHU, CO3JJaHUN HOBBIX
uzoronoB B OUSN (O0beAMHEHHBI HHCTUTYT SICPHBIX UCCIIEOBaHUil B T. J[yOHE).
["'0TOBUTH Npe3eHTaLUU U COOOLICHUS IO U3YUYCHHBIM TeMaM (BO3MOXKHbBIE TEMBI
MIPEICTABJICHBI B YUCOHUKE).

DjieMeHTapHbIe YacTUlbl (2 4.+1 4.)

61/1 | DieMeHTapHBIC YACTHIIBI. JlaBatpb ompeenieHre MOHATHS: AHHUTUJISIIUS.
dyHIaMeHTaIbHbIE IlepeuncnaTs OCHOBHBIE CBOKCTBA DJIEMEHTAPHBIX YACTHIL.
B3aUMOJCUCTBUSA. Y CKOPUTENIH BeIaensaTs rpynimsl 3J€MEHTapHBIX YaCTHII.
2JIEMEHTAPHBIX YaCTHII. [TepeuncnaTh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIOIHSIIOTCS IPU IPEBPAIIECHUAX YaCTHULL.
62/2 | KontponbHas pabota Ne5 o teme OnuceIBaTh MPOLECCHl AaHHUTHIIALIMN YaCTULl M aHTUYACTUIL U POXKIECHUS JIEKTPOH-
«ATOM M aTOMHOE SAPO» MO3UTPOHHBIX Tap.
HazpiBaTh 1 cpaBHUBATH BUbI (PyH/IaMEHTAIBHBIX B3aUMOJICHCTBUH.
OnuceIBaTh pojb YCKOPUTENEH B U3yUYEHUH DJIEMEHTAPHBIX YaCTHULL.
Haxoauts B nuteparype u MIHTepHETE cBeIeHUSI 00 UCTOPUM OTKPBITHS 3JIEMEHTAPHBIX
YaCTHII, O TPEX 3Tanax B pa3BUTHH (PU3UKH HJIEMEHTAPHBIX YaCTHUI.
OnuceIBaTh COBPEMEHHYIO GU3NYECKYIO KAPTUHY MHpA.
["'0TOBUTH Npe3eHTALUHU U COOOLICHUS IO U3YYECHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPE/ICTABJICHBI B YUYCOHHKE).
CTPOEHUE BCEJIEHHOM (5 4.)
63/1 | ConHeuHas cucTeMa: TUIAHEThI U JlaBaTh omnpeneneHue MOHATHI: mapcek, acTpOHOMUYecKas eIMHUIA, Iepurenuit, apenui,

Majble Tejia, CUCTeMa 3eMJIs-
Jlyna.

COJTHEYHOE 3aTMEHHE, TYHHOE 3aTMEHHE, TUTAHEThl 36MHOMW TPYIIIbI, MJIaHEThI-THTaHThI,
acTepou/i, METEop, MEeTEOpHT, (poTocdhepa, CBETUMOCTH, MPOTyOepaHell, TPOTO3Be3/1a,
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64/2

Crtpoenue u 3Bomtonust ConaHua u
3BE3I.

65/3

Knaccudukanms 38¢31. 3BE31161 1
VMCTOYHHUKHU UX SHEPTHUHU.

66/4

HNuctpykrax o Th.
JlaboparopHas pabota Ne9
«OmnpeneneHue nepuoaa
oOparieHust ABOWHBIX 3BE3 (110
MIEYaTHBIM MaTEPUAIIaM)»

67/5

INanaktuka. CoBpeMeHHbIE
NPEJCTABICHUS O CTPOCHUU U
sBOIIOLMN BeeneHHO.

CBEpPXHOBas 3B€3/1a, FAJJAKTHKA, KBa3ap, KpaCHOE cMelleHne, Teopus bosboro B3peiBa,
BO3pacT BceneHHoi.

Hab6nronate JIyHy ¥ mIaHETHI B TEJIECKOTI.

Brigensite oco6eHHOCTH cucTeMbl 3emuts-JlyHa.

Pacnio3naBath, MOZIeTMpPOBATh, HAOIIOJATH JIYHHBIE U COJTHEYHBIE 3aTMEHUS.
OOBSICHITH PUJIUBHI K OTJIUBEI.

OnuceiBath ctpoeHre CoHeuHO cucTeMsl. [lepeunciaTs miaHneTsl U BUIAbl MaJIbIX TEJ.
OnuceiBats cTpoeHue ConHua.

Habmtonate conneunsle natHa. CobmoaaTh npaBuia 0€300aCHOCTH MpU HAOIIOICHUN
Conxua.

[lepeyucnaTb TUTMYHBIC TPYIIIBI 3BE3], OCHOBHBIC (PM3MUYECKUE XaPAKTEPUCTUKH 3BE3 .
OnuchIBaTh SBOJIOLNIO 3BE3/ OT POXKIEHUS JJO CMEPTH.

Ha3biBaTh camble sipkue 3BE3/1bl U CO3BE3/AMS.

[Tepeuncnarh BUABI TAIAKTUK, OTUCHIBATH COCTAB M CTPOCHUE TAJIAKTHK. BhIAenaTh
Muneunslii yTh cpeau APpYyrux ranaktuk. Onpenensite Mecto COJHEUHON CUCTEMBI B
lNanakruke.

OueHuBaTh NOPSAAOK PACCTOSHUHN 10 KOCMHUYECKUX OOBEKTOB.

OnuceBaTh CyTh KPACHOTO CMEIICHUS U €ro UCIIOIb30BAHUE MPU U3YUCHUH TaJIaKTHK.
[IpuBOANMTE KpaTKOE U3JI0KEHNE TEOPUU BOJIBIIOro B3phIBa U TEOPUH PACIIUPSIIOIICHCS
Bcenennoi.

PaGoTaTh B mape u rpy1ire mpu BhIMOJHEHUN TPAKTUYECKHUX 3a/IaHUi.

Hcnonk3oBate MHTEpHET AJs TOMCKA U300payKEHUN KOCMHUECKUX O0BEKTOB U
nH(popManu 00 X 0COOEHHOCTSX.

Y4acTBOBaTh B 00CYKICHUHN U3BECTHBIX KOCMUYECKUX HCCIIeIoBaHU. Boiaenars
COBETCKHE U POCCUICKHE TOCTHKEHHS B 00J1aCTH KOCMOHABTUKH M MCCIICIOBAHUS
KocMoca. OTHOCHUTBCS C YBAXKEHHEM K POCCUMCKUM YUYEHBIM U KOCMOHABTaM.
Haxonute B uteparype u IHTEpHETE CBEICHUS HA 3aJJaHHYIO TEMY.

["'0TOBUTH MpE3eHTAIMH U COOOIICHUS M0 U3YYCHHBIM TEMaM.
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