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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboyeil mporpamMMmbl BOCIHUTAaHUS U
KOHLENIUM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIPEAMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PM3HMKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEHUS;

e coJlepikaHue yuyeOHoro npeamera « Pu3nka» Mo rojgaM o0ydeHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BbICTyHas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3ydyeHne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJd B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAyYHBI METOJI O3HAHMSI IPU BBITIOJIHEHUU UMH Y4€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
ITOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW marepuan Kypca (U3UKU
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs



dbopMHUpOBaHKE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpoOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONlep KaHMsI, TIOCBAIMIEHHBIX OKOJOTHYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOAE, TpaHHIlaX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst GazoBoro ypoBHSI Kypca (GU3HMKM — OTO HCIOJb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOphIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacdy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W WUHTErpUpPYs 3HAHUS U3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOuHeTa (U3WKW WIA B YCJIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa



MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabunere (Qu3Mku HAOMKHO OBITh
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a060paTOpHOTO O00OPYMOBAaHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmMupoBanue HHTEpeca U CTpEeMJICHUS OOYYarOUIUXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (QopmupoBanme yMeHHUN OOBACHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHMe yMEHHH TIPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3MYeCKO MOMACNBIO, 3a/]ad, MOAPa3yMEBAIOIINX CAMOCTOSTEIBLHOEC
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BJIUSHUS HA OKPYKAIOIILYIO

cpeay,



e OBJAJCHUE METOJAaMHU CaMOCTOSITEIHHOTO IJIAHUPOBAHUS U TIPOBEIICHHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHUM NJIsi Pa3BUTHUsI YMEHHUI MPOEKTHO-UCCIIEI0BATEIBCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenymaraemeiii B mporpamMme 10 (U3HMKE TMepedeHb JTa0OpaTOPHBIX U
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBEeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COJEPXXAHME OBYUYEHUA
10 KITACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Hayynbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duszuveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon u wactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHS C LEJIbIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHM TMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coXpaneHus 6 MexaHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pa6ota cunbl. MOIIHOCTE CHITBI.

Kunerndeckass sHeprus MarepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW HHEPrUH
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysusa. Xapakrep IBHXKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nzMmepenue. [llkama Temmneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHeHHE MeHaeneeBa—KianerpoHa.
3akon JlanbToHa. M3ompouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UN )KUAKOCTEH U ra30B.



Moaenb 6pOyHOBCKOTO IBHKCHHSI.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOcOo0bI €€ n3mMeHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTyphl) Tela NpH TeIUlonepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmyeckue u amopdubie Teaa. AHU30TPONUS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBinenue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIIy4EHUSI COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JiaekrpoguHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHil 3apsa. JBa Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUI 3apsia.
OnekTpuueckoe mojne. Hanpshk€HHOCTh  AneKkTpudeckoro moiid.  [IpuHuun
CYHEPIIO3ULUNA BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
TOJIA.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
MOTECHIMANOB. [IpOBOAHWMKM W HNUINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS SJIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpHuecKor nenu. KopoTkoe 3ambIkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHKOBbIE TPUOOPHI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuibl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, Hay4yHbIA (pakT, Tumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

I'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[ToctrostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM WHAYKUMH. KapThHAa JNUMHWKA MarHUTHOU
WHYKIIUH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TI0JIe MPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUU
MAarHMTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT DpcTeaa. BzanmoieiicTBre NpOBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib M HarpaBlieHHe. J[BUkeHUEe 3apsSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHMe 3JIEKTpOMArHMTHOM HMHAYKIMHU. IlOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOJABIKYINAs CWila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHEpTUM MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
DHEPTUU B HUJICaTHHOM KOJIeOATEIhHOM KOHTYDE.

[IpencraBinenne o 3aTyXxaronmx KoyeOaHUSX. BBIHYKICHHbIC MEXaHUYECCKUE
kojeOanus. Pezonanc. BeiHyKIeHHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHMs.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUnHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



Konebmromeecst Te10 Kak KICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3anus, AMPPaKIns, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeshb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosHuE W ONTUYEeCKas cwia TOHKOW JuH3bL [locTpoeHue uzoOpaxeHuilt B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOJEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUEe, OTPAXKEHHE U TMPeJIOMJICHUE CBETa.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nossipu3aiiv CBETa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeHUAJIBHON TEOPHH OTHOCHUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPIrust
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOVicTBa yacTull. Bosnsl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



OmnpeneneHne JIMHBI BOJHBI Jla3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31IBI TJIaBHOW IOCIICAOBATEILHOCTH. 3aBHCHMOCThH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne m awxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE OBIPBI B sSApax
raJJaKTHK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHPA, MECTO
bu3nUecKkoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxka: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpejieieHHe TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMUECKAS] CTPYKTYypa TBEPIBIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3ukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsS 3CTETUKY HAYyYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IUYHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTA, B TOM
YHUCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTU
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATCILHOCTH OKOJIOTHYCCKON HAaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UICCKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe eliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHMS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3MYeCKUX SIBICHUSIX;
pa3palaThiBaTh IUIaH pEIICHUs MPoOJeMbl C YYETOM aHaIU3a HWMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JCSTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBareibckue 1eiCTBUSL:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBHIMU TOHSATHSIMU W METOAaMU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITeIbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MYECKOTO COJECp>KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJAJE€Th BUAAMU JIEATEIBHOCTUM 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3UKY;



BBISIBIIATH TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (HU3MKe B MPAKTHUECKYl0 00JIacTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WHMOPMAITMOHHBIX WM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISITh  OOIllEHHE Ha Yypokax (U3UKM UM BO BHE-YPOUHOM
JICATEIILHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

PAa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYAJbHON
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTHBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,
pacnpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIATh PE3yJbTaThl
COBMECTHOM paboThI;



OLICHMBAaTh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHUKA KOMaHJIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBJISTh MMO3HABATENIbHYIO JIEITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATEJIbHO COCTABJIAITh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(U3KKH, TOCTOSHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAaHUIA;

UCITI0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEelIeHHS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHUA MO HX
CHU)KECHMUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
NEATEIbHOCTH;

OPUHUMATH ce0sl, MTOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJu3e pe3yibTaToOB
NEeATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKU.

B mponecce AOCTHXKEHUSA JMYHOCTHBIX PE3yJbTaTOB OCBOEHUSI MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonmii
c(hOpMHUPOBAHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEJCHHWE, CIIOCOOHOCTh aJanTUPOBAThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIbTATDI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHuaibHas TOUKa, MHEepIUMaIbHasl CUCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHHUS Ia30B, KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHUH (PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMOJIelicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBIXKEHUE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HAIPEBAHUH (OXJIAXKIEHUH ), TEILIOBOE
PAaBHOBECHE, UCIIAPECHHE, KOHAEHCALMs, TUIABJICHUE, KPUCTAIUIA3ALMUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUUYECKOE JIBIKCHHE, UCIIONB3Ys (DU3UUYECKUE BEIINYUHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(bU3MYECKUl CMBICT MCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;



OMKCHIBATh HM3yYCHHBIE TEIUIOBHIC CBOWCTBA TEJI W TEIJIOBBIC SIBJICHWS,
UCIIONB3Yad (U3WUYECKUE BEIMYMHBI: JaABJIGHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYHH, HX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TIPOIIECCHI), UCTIONIB3Ys (PH3NYECKUE BETUYMHBI: AJICKTPHUCCKUN 3apsj,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOW PHEPTUM TETUIOBOTO JBHKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIICCCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, NMPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYHH, IPU
ATOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO M3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (PH3WYCCKUX BEIUYHH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyIOBaHUS;



pemiate pacy€THBIE 3aJaud C SIBHO 3aJlaHHON (PU3WYECKON MOEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyto HH(popMaIuio;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBLHO pacHpeAcisiTb OO0S3aHHOCTU W
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM W JBIKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHbIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAs
PaINOaKTUBHOCTb;



OMUCHIBAaTh W3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOrO IOJIEH, MEPUOJI M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUILIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEUHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBaTh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpobiieMy/3amadyy M THUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYUH C HCIHOJIb30BaHHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBaHMUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiate pacu€THBIC 3aJa4d C $BHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJIyYEHHOTO 3HAUeHUS (PU3UUECKON BEIINUUHBI,

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMaILUH, ITOJTYy4CHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBHS MX O€30MaCHOr0 MCIOJIb30BAHMS B IIOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

10 KITACC

KoanuecTBO 4acoB
Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Paznes 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHUS] B MEXAHUKE 6 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 TOG%I;?/I?I MOTICKYIAPHOKIHHCTHACCKON 9 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOANHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
3.3 ATPEraTHBIC COCTOAHHA BEIECTBA. 5 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
@a30BbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANMHAMUKA
4.1 ‘ OneKkTpocTaTHKa 10 bubmmnorexa LIOK https://m.edsoo.ru/7f41bf72
4.2 HoCTOAHHEI SACKTPHICCKHH TOK. 12 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
TokH B pa3uyHbIX Cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HanmeHnoBaHue pa3aesioB U TeM
NPOrpamMmbl

Ne i/

11 KIIACC

KoanuecTBo 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznea 1. JIEKTPOJAUHAMUKA

MarunuTtHoe noje. IJIeKTpOMarHuTHast

11 R 11 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI

2.1 Mexanuieckue u oJIeKTpoMarHuTHEIC 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

KoJIeOaHus

2.2 E/(I)iyillmqecxne 1 STICKTPOMATHITHDIC 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

2.3 Onruka 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAHTOBOW ONTHKH 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 1p0 5 bubmuorexa [TOK https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHN
5.1 DNeMEeHTHI aCTPOHOMHUU U acTpOPHU3UKU 7 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 7
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Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 ‘ O6o0maroiee MOBTOPECHHE 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

Ne i/

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Tema ypoka

®uznka — Hayka o npupojie. Hayunsle MeTObl HO3HAHUS OKPY’KAIOILLETO MUPA

Posb 1 MecTo ¢u3nku B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOW KaPTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH
JIonei

KoJunuyecTBo
JacoB

Bcero

Mexanudeckoe JBMKEHUE. OTHOCHUTENHLHOCTh MEXaHHYSCKOT'O JBHIKXCHUA. HCpCMeH_ICHI/IC, CKOpPOCTb, YCKOPCHUC

PaBHOMepHOG HpHMOHHHeﬁHOC JBHXXCHUC

PaBHOYCKOpCHHOG HpﬂMOJ’IHHCﬁHOC JABHOXKXCHUC

O© 00 N O Ol W N -

B e
N B O

CBoOogHoe najneHue. Y CKopeHrue CBOOOHOTO M CHUS

KpuBonuneiinoe nBuxeHue. /[BrkeHne MaTepruaibHON TOUKH IO OKPYKHOCTH

[IpuHnmn otHOCUTENBHOCTH ['anmunes. uepuuansasle cucteMsl orcyera. 1lepseiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoit 3akon HeioToHa 171 MaTepuaibHOM TOUKH
Tpernii 3akoH Hpr0TOHA 711 MAaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBast kocMHuuyeckas CKOpOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec tena

[HEN
w

Cuna TPCHUS. KOB(I)(I)I/ILII/ICHT TPCHUH. Cuna COIIPOTHUBJICHUS ITPU ABUKCHUU TCJIA B JKUAKOCTU UJIU Ia3¢c

[EEN
IS

15

[ToctynarensHoOe U BpalaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena. MoMeHT cuiibl. [1neuo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENa

I/IMHYJ'II:C MaTepHaJIBHOP'I TOYKHU, CUCTCMBI MaT epPIaJIBHBIX TOYCK. I/IMHYJ'H)C CHUIJIBI. 3aKOH COXpaHeHI/ISI I/IMl'Iy.]'II)CEI.
PeakTuBHOE ABMKECHUE

R PR R RPRPRRRPRRRRPRERER PP

16

17

18

PabGora u MOIIHOCTDH CHIJIBI. Kunerndaeckas SHEPIUid MaTepHaHLHo%To‘-IKH. TeopeMa 00 U3MCHEHNH KHHETUYECKOMH

SHEPTUu

[orenumaneHas sHeprus. [loTeHnManbHas sHEPTUs ynpyro neopMupoBaHHON NpykUHbI. [loTeHnansHas
SHEprus Tesia BOJINU3HU MOBEPXHOCTH 3eMIIU

HOTeHHI/IaJ'H)HI)Ie 1 HEIIOTCHIUAJIBbHBIE CHUJIBI. CBs3b pa6OTI)I HECMMOTCHIHAJIBHBIX CHJI C UBMCHCHHEM MEXaHUYECKOM

SHCPTHUU CUCTCMEI TCII. 3aKkoH COXpPAaHCHUA MeXaHH4YeCKOI SHCpPTIUun

19

JlaboparopHas pabota «lccrnenoBanue CBSI3U padOThI CUJIBI C H3MEHEHUEM MEXaHUYEeCKOW YHEPTHH Teja Ha




IpUMepe PACTSHKEHUSI PE3UHOBOTO JKI'yTa

20 Kontponbnas pabota no reme «Kunematuka. Jlunamuka. 3aKOHbI COXpaHEHUS] B MEXAHUKE» 1
21 OCHOBHBIE TIOJIOKCHHST MOJICKYJIIPHO-KHHETHYECKON Teopun. bpoyHoBckoe nprkenue. Juddy3us 1
22 XapakTep JBUKEHHs U B3aUMOJICHCTBUS YaCTHUI] BellecTBa. MoJesid CTPOEHUS Ta30B, KHUAKOCTEH U TBEPABIX TET 1
23 Macca mounekyn. KonnyectBo BemectBa. [locrosanas ABoraapo 1
24 TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus 1
25 Wneanpbusbiii raz B MKT. OcnoBHoe ypaBHeHne MKT 1
26 AOcomoTHas TemrepaTypa Kak Mepa CpeiHed KUHETUYECKOW SHEPTuy IBUKEHUS MOJIEKYJI. Y paBHEHHE 1
MengeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI 1
28 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH MEKIY MTapaMeTpaMu COCTOSIHHSI pa3peKEHHOTO razay 1
29 M3omporieccol B H1€aIbHOM Ta3e U UX rpaduyecKoe MpeICTaBICHNE 1
30 BryTpeHHSIs SHEpTUs TEPMOAMHAMHYECKON CHCTEMBI B CITOCOOBI e€ n3MeHeHus. KommdyecTBo TermtoTsl 1 paboTa. 1
BuyTpeHHss SHEprusi 0IHOATOMHOTO HJICAIBHOTO Ta3a
31 Buasl Tennonepenaun 1
32 VY nenbHas TEIIOEMKOCTH BemiecTBa. KonmndyecTBo TEIIOTHI U TeIutonepenade. AaunadaTHbIN mpoiecc 1
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K U30MpoIleccam 1
34 HeobpaTtumocTs mporieccoB B mpupoae. Bropoii 3akoH TepMoInHAMUKH 1
35 [Tpunnun neiictus u KIIJ[ rennoBoil mammHbl 1
36 Hukn Kapuo u ero KIT/] 1
37 DKoJoTH4YecKe Mpo0IeMbl TETNIO3HEPTETUKU 1
38 O6o6maromuii ypok «MostekyisipHas ¢puzuka. OCHOBBI TEPMOTUHAMUKIDY 1
39 KonTtponbnas padota mo teme «MonekymsipHas ¢puszuka. OCHOBBI TEPMOIUHAMUKI 1
40 [TapooGpa3oBanue u kKoHaeHcalus. Vcmapenue u KumneHne 1
41 AOCOmIOTHAs M OTHOCHUTEIbHAS BIAXXHOCTh BO3yXa. HachIleHHbIi map 1
42 Teépnoe teno. Kpucramnuaeckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKUIKHE KPUCTAILIBL. 1
CoBpeMeHHbIE MaTEepHAIIbI
43 [TnaBneHue u KpucTaum3anus. Y AeibHas TerioTa miasiaeHus. CyomuManus 1
44 YpaBHEHHE TEIUIOBOTO OalaHca 1
45 DneKTpu3aIus Tei. DIeKTpUIecKui 3apsi. J[Ba Bua 3JIeKTPUUECKHUX 3apsIoB 1




46 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS ANEKTPUIECKOTO 3apsaa 1
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 37€KTpUUECKUM 3apsi 1
48 Hanpspoxkéanocts anexTpuyeckoro noss. [IpuHiun cyneprno3uuu 31neKTpuueckux nojiei. JIuaun HanpsskEHHOCTH 1
49 PaboTa cwit anektpocraruueckoro moJjs. [lorennuan. Pa3nocTs noTeHIuanion 1
50 [TpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. JIu3aeKTpruueckas MpOHUIaeMOCTh 1
o1 Onektpoémkoctb. Konnencarop 1
52 DIIEKTPOEMKOCTD INTIOCKOTO KOHIEHCATOPa. DHEPTHsl 3apsXKEHHOT0 KOHIEHCATOpa 1
53 JlaGopaTtopHast pabota "M3mepenune 3meKTpoEMKOCTH KOHIeHcaTopa" 1
54 [TpuHIMT NEfCTBHA U IPUMEHEHHE KOHACHCATOPOB, KOITMPOBAIBHOTO anmapara, CTpyiHOTo IPUHTEpa. 1
DneKTpocTaTUUeCKas 3allnTa. 3a3eMJICHHE FIEKTPOnpruOopoB
55 DNEeKTpUUECKUid TOK, YCIOBUs ero cymiectBoBanus. [locrosuusbiil Tok. Cuna Toka. Hanpsixenue. ConpoTuBieHue. 1
3akoH OMa JJis yyacTKa Lenu
56 [TocnenoBarenpHOE, MapaIebHOE, CMEIIAHHOE COeIMHEHNE IPOBOTHUKOB. JIabopaTropHas paboTa «3y4yenne 1
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOB
57 PaboTa 1 MOIIHOCTE ANMEKTpUYECKOro Toka. 3akoH [[xoymnsa-JIlenia 1
58 3akon OMa 11 MOJTHOM (3aMKHYTOM ) AeKkTpudeckoi renu. Kopotkoe 3ambikanue. JlaboparopHas padota 1
«M3mepenne DJIC UCTOYHHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS»
59 DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTH COITPOTUBIICHHSI METAJNIOB OT TEMIIEPATYypPHI. 1
CBepXIpoBOAUMOCTh
60 DJeKTpUIecKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB 1
61 [TomynpoBoHUKH, HX COOCTBEHHAS U TIPUMECHASI IPOBOIUMOCTH. CBOKCTBa P—N-TIepexoa. 1
[TomyrpoBOIHUKOBBIE TPUOOPHI
62 DJEeKTpUIECKUN TOK B PACTBOPAX M paciiiaBax dJIEKTPOIUTOB. DJISKTPOIUTHUYESCKAS TUCCOIHAIINS. DIIEKTPOIIH3 1
63 DJIEKTPAYECKHH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN paspsa. Monnus. [lnazma 1
64 OnekTpuueckue mpruOopbl U YCTPOMCTBA U UX MpaKTU4Yeckoe mpuMeHeHue. [IpaBuia TeXxHuku 6€30MacHOCTH 1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1
66 KonTponbHas pabota no teme «nekTpoctatuka. [1ocTOsHHBIN 31eKTpuuecKuil TOK. TOKU B pa3IMYHBIX CPEAax» 1
67 Pesepubiii ypok. KorTponsHas padota o teme "DnekrpoaunHaMuKka'” 1
68 PesepBHeIil ypok. O6o0maromuii ypok mo temam 10 kimacca 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




Ne i/

11 KIIACC

Tema ypoka

[TocTossHHBIE MArHUTHI U UX B3auMOZEHCTBUE. MarHuTHOE noje. BeKTop MarHuTHOM MHAYKIUU. JInHK
MAarHUTHON UHIYKIIUHU

KoanuecTBO
yacoB

Bcero

MarsuTHoOe noje IMPOBOJHHKA C TOKOM. OngpIT 9pCTeI[a. BS&HMOHeﬁCTBHe IIPOBOAHHUKOB C TOKOM

Ha60paT0pHa;1 pa60Ta «HSy‘leHI/IC MAaramMTHOI'O I10JIAI KaTyIlIKU C TOKOM>»

JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJHUK ¢ TOkoM. Cuia Amriepa. Jlaboparopras padota «lccnenoanue
JEHCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM)

JleiicTBre MarHUTHOTO TIOJISL Ha IBIXKYIIYIOCS 3apsbkeHHyro yactuiy. Cuna Jlopenna. Pabota cunsl Jlopenna

o N o o B~ WP

OnekrpoMarauTHas HHAyKUs. [ToTok BekTopa MarHuTHOM HHAYKIHH. DJIC HHIYKIIMK. 3aKOH JIEKTPOMArHUTHON
nHaykunn Papanes
JlaboparopHast pabota «lccienoBanue BICHUS dJIEKTPOMArHUTHON MHITYKIIAN

WNunykrusHocTh. SIBnenue camonnaykuuu. 31C caMOMHAYKIMHA. DHEPTHUs MarHUTHOT'O TOJISl KaTYLIKH C TOKOM.
ONEKTPOMarHuTHOE I10JIe

L e e e = R =

10
11

Texnuueckue YCTPOﬁCTBa " UX MMPUMCHCHUCE: ITOCTOSAHHBIC MAIHUTHI, JICKTPOMAIrHUTHBI, 3JICKTPOABUIATCIIb,
YCKOPHUTEIN SJICMCHTAPHBIX YaCTHL, THAYKIIMOHHAA I1€Yb

O6006maronuii ypok «MarautHoe nose. DIeKTpOMarHUTHAs HHIYKIHS
KonTtponbHas pabora o Teme «MariHuTHoe 1nose. SIeKTpOMarHuTHasi UHIYKIUS

12

13

CBobOoHBIE MeXxaHHUECKHe KoneOaHus. ['apMoHndeckue konebanus. Y paBHeHHE TAPMOHHUECKUX KOJICOaHHH.
[IpeBpamenue saepruu

JlabopaTtopHas pabota «lccnenoBanne 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOaHM Tpy3a HA HUTH OT JUTHHBI HUTH U
MaccChl Tpy3a»

R R R R

14
15
16

KonebarenbHbiit KOHTYP. CBO60,[[HBIC OJICKTPOMArHUTHBIC KoJieOaHHS B NACAJIbHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U DJICKTPOMAariHuTHbBIMU KOJIEOAHUSIMHU

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE

Hpe,Z[CTaBJ'IeHI/Ie 0 3aTyXarouunx KOJICOaHMSX. BLIHY)KILCHHBIC MeXaHUYEeCKHe KocOanus. Pe3zoHanc. BLIHY)KI[CHHBIC
OJICKTPOMArHuTHBIC KoJICOaHMs

17

[Tepemennsbiii Tok. CHHYCOUIATBHBINA TEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS




18 Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPEOICHUE FIECKTPUICCKON IHEPTUN 1
19 Y CTpoHCTBO U MPAKTHUECKOE MPUMEHEHHUE SJIEKTPUUECKOT0 3BOHKA, TeHEpaTopa MepeMEeHHOr0 TOKa, JTMHHMA 1
aJIeKTpoIepeaayd
20 3KOJIOFI/I‘ICCK?€ PHCKH ITPHU MIPOU3BOJICTBE JIEKTpoIHEprun. KyabTypa UCTIONB30BaHUS SIIEKTPOIHEPTHH B 1
MTOBCETHEBHOM KU3HU
21 MexaHuueckue BOJIHBI, ycloBUs pacnipoctpanenus. [lepuoa. CkopocTh pacnpocTpaHEeHUs U JITIMHA BOJIHBI. 1
[Tonepeynsle U MPOAOIBHBIE BOJTHBI
22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa 1
23 DNEeKTPOMarHUTHHIE BOJHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana 3meKTpOMarHUTHBIX BOJIH 1
24 [TpuHIMIBI paguocBs3u U TeneBuaeHus. PazButue cpencts cBss3u. Panuonokarus 1
25 KontponbHas padota «KosebaHus 1 BOTHBD 1
26 [IpsimonuHeitHOE pacnpocTpaHeHHe CBeTa B OJJHOPOIHOM cpeze. Toueunblit ICTOYHUK cBeTa. JIyd cBera 1
27 OTtpaxxeHune cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHue n300pakeHUi B IIIOCKOM 3epKalie 1
28 ITpenomnenue ceera. [ToiHOe BHyTpeHHEee oTpaxeHue. [IpenenbHblil yrosl HOJHOrO BHYTPEHHETO OTPaKEHUS 1
29 JlabopaTtopHas pabota «3mMepeHue nmokazaTessi IpeTOMICHHS CTEKIIa 1
30 JIunsel. [loctpoenue nzodpaxenuii B muH3e. @opmyna TOHKOM JTUH3bI. Y BeIHMUEHUE JIMH3bI 1
31 JlabopaTtopHas pabota «lccienoBanue CBOMCTB M300paKEHUN B JTIMH3AX) 1
32 Hucnepcus ceera. CrnoxxHbll cocTaB 6enoro ceera. L{per. JlabopaTopHas pabora «HabmroneHue aAuciepcun CBeTa 1
33 WNurtepdepentus creta. Audpakmus ceera. JudpaknrnonHas pemérka 1
34 [TonepedHocTh cBEeTOBBIX BOJH. [lossspr3anus ceera 1
35 Onrtuyeckre mpuOOPHI M YCTPOHCTBA U YCIOBUS MX O€30MACHOTO MPUMEHEHUS 1
36 I'paHu1IbI MPUMEHUMOCTH KJIACCHYECKOW MeXaHUKH. [ocTynaThl crienuaibHOM TEOPUH OTHOCUTEIBHOCTH 1
37 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMeIICHHEe BPEMEHH U COKpaIlleHUEe JJIMHBI 1
38 DHeprust 1 UMITYJIbC PEISITUBUCTCKOM YacTuIlbl. CBSI3b Macchl ¢ SJHEPTUEH U UMITYJIbCOM. DHEPrHsl MOKOs 1
39 KonrtponsHas padora «OnTrka. OCHOBBI CHIEIMATIBLHON TEOPUU OTHOCUTEIHHOCTH 1
40 ®oronsl. opmyina [1nanka. DHeprus u UMMIyIbC GOTOHA 1
41 OTtkpsiTue U uccaenoBanue poroadpdexra. OnbiTel A. I'. CTonerona 1
42 3akonsl portorddexra. YpaBHenue DitHmreina s potodrddexra. «Kpacnas rpanumay hotodddexra 1
43 JaBnenne cBera. Onwitel [1. H. JIebeneBa. Xumudeckoe aelicTBUEe CBeTa 1
44 TexHUYeCcKHe yCTPOMCTBA U IPAKTUUYECKOE TPUMEHEHHUE: (DOTOAIEMEHT, (hOTOIaTYNK, COTHEUHAst OaTapes, 1




CBETOIHO/I

45 Pemenue 3amay mo reMe «DI€MEHTHI KBAHTOBOW OIITUKH) 1

46 Mogenb atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto a-yactull. [InanerapHas Mozaesnb aroma 1

47 [Toctynater bopa 1

48 W3nydyeHue u nornoiieHue GOTOHOB MPH MEPEXOe aTOMa C OJTHOTO YPOBHsI SHEPIMHU Ha Apyroil. Buasl ciekTpos 1

49 Bonnogsie cBoiictBa uactuil. Bonusl ge bpoiins. KopnyckynsipHo-BoiHOBOM Ayanu3M. CHOHTaHHOE U 1
BBIHYKJCHHOE U3JIyYCHHE

50 OtkpeiTHe pagroakTuBHOCTH. OnbIThl Pezepdopaa no onpeaeneHno coctaBa paauoakTUBHOIO U3Iy4YeHUs 1

51 CoiicTBa anb(ha-, 6era-, raMMa-u31ydeHus. BiusHue paJuoakTHBHOCTU HA )KUBbIE OPraHU3MbI 1

52 OTtkpbiTHE TIPOTOHA U HeWTpoHa. M3oTombl. Anbba-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma- 1
U3JIy4yeHue

53 OHeprus CBA3U HYKJIOHOB B anpe. SAnepubie peakuyn. SnepHsiid peakrop. [IpoGiemsl, epCcreKTUBEI, 1
9KOJIOTMYECKHE aCIEKTHI IEPHON IHEPIETHKHU

54 OneMeHTapHble YacTHLIbl. OTKPBITHE MO3UTPOHA. MeTOAbI HAOIIOICHHSI U PErUCTPALluH 3JIeMEHTapHBIX YacTHUL. 1
Kpyriasiit cton «®@yHaameHTallbHbIe B3auUMOJIeHCTBUS. EMMHCTBO (pU3NUecKOl KapTHHBI MUPa»

55 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, MJIAHETHI, X BUAUMOE JBMKeHue. ColHevHas cucreMa 1

56 Connue. Conneynast aktuBHOCTh. Mctounnk sHeprun ConHua u 3B€37 1

57 3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/bI INIABHOM MOCIIEI0BATEIHOCTH. BHyTpeHHEe cTpoeHME 3BE3 . 1
CoBpeMeHHbIE MPEACTABIIEHUS O MPOUCXOXKACHUU U 3BoJolnu ColHIa U 3BE3]1

58 Mneunslii [1yts — Hama "anaktuka. [lonoxenue n amxenne Connua B ['anaktuke. ["anaktuku. YépHble ABIPHI B 1
sJlpax rajJlakKTUK

59 Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe uznydenue. MerarajiakTuka 1

60 Hepermennsie mpo0aeMbl aCTpOHOMUHT 1

61 KontponbHas pabota «971€MEHTHI aCTPOHOMHUH U aCTPODU3UKI 1

6 O6o0maromuii ypok. Poibs ¢Gu3uKH 1 aCTpOHOMUN B SKOHOMHYECKOU, TEXHOJIOTUUECKON, COITMATBHON U ATHIECKOM 1
cdepax AesTeIbHOCTH YeJIOBEKa

63 O6o6mutaromuit ypok. Poib u Mmecto Gpu3MKH U aCTpOHOMUHU B COBPEMEHHOM Hay4YHOW KapTHHE MHpa 1

64 O6o06maromuit ypok. Posip pusnueckoit Teopun B popMHUPOBAHUU MPEJICTABICHUH 0 GU3NUECKOM KapTHHE MHUpa 1

65 Oo6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1

MPEJICTaBICHUN O IPUPOJIE




66 PesepBHbIil ypok. MarHuTHOE 10JI€. DINEKTPOMAarHuTHAS UHIYKIIHS 1
67 PezepBHbiil ypok. OnTuka. OCHOBBI ClIEHIMATIBLHON TEOPUU OTHOCUTEIBLHOCTH 1
68 Pesepnsrii ypok. KBanToBas husnka. DIeMEHTHI aCTPOHOMUHU U aCTPOPU3UKHI 1

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYHEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

» dusuka, 11 kimace/ Msikumes I'.J1., byxoBues b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

[Iporpamma kypca ¢usuku s 10—11 knaccos. ba3oblil ypoBeHb (aBTOp B.
A. KacpsHOB)

YMK «®wu3zuka. 10 knacc. ba3oBblil ypOBEHbY !

1. ®uzuka. 10 kinacc. ba3oBeiil ypoBeHb. YUE€OHUK C DIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 kinacce. ba3oslil ypoBeHb. Mertoanueckoe nocodue (aBrop B. A.
KacpsHOB).

3. ®usuka. 10—11 xnaccel. bazoBsiit ypoBens. Terpaas aiis 1adopaTOpHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 kmaccel. bazosiii ypoBeHb. KommuiekT tetpanei mis

KOHTPOJIbHBIX padoT (aBTOpB.A. KacksaHOB)

5. ®usuka. 10 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.
VYakos, K. M. YiakoB).

YMK «®wuzuka. 11 knacc. ba3oBblil ypOBEHbY:

1. ®usuka. 11 knacc.ba3oBbiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3oslil ypoBenb. Mertoanueckoe nocodue (aBrop B. A.
KacesHoB).

3. ®uzuka. 10—11 kmaccel. ba3oBblil ypoBeHb. TeTpanb 15 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 kmaccel. bazobiii ypoBeHb. Kommuiekt Tetpaneit qist
KOHTPOJIbHBIX padoT (aBTophl B. A. KacesHos, . B. Urpsmmios).

5. ®uzuka. 11 knace. lugaktrudeckue KapTouKu-3a1anus (aBTopsl M. A.
VYmakos, K. M. Ymakos).

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://nsportal.ru

http://markx.narod.ru/pic/

http://festival.1september.ru/articles/

http://www.fizika.ru/
http://www.physics.ru/
www.ege.edu.ru
http://school-collection.edu.ru/
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