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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHero o0Imero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH W TPeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenbHON mporpammel, mnpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ y4€rom
¢benepanbHOil pabodeil mporpaMMbl BOCHHTAHUS W KOHICNIMU NPENOJaBaHUS Y4eOHOIO
npeamera «®du3mka» B 00pa3oBaTeNbHBIX oOpraHu3zanusx Poccuiickoit  ®Denmeparnmw,
peanu3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC POTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTUHBI Mupa oOydaromuxcs 10 kmaccoB mpu oOydeHHHM uX (u3nKke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/1eATeIbHOCTHOrO noaxoaa. [IporpamMmMa 1o ¢pusruke COOTBETCTBYET
tpeboBanusiM ®I'OC COO k nmiaHUPyeMBbIM JMYHOCTHBIM, NMPEAMETHBIM M METampeaMeTHBIM
pe3yibTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peallu3allii MEXIPEeIMETHBIX
cBsizeld (PUM3HMKM C €CTeCTBEHHO-HaYYHBIMU Yy4eOHBIMU mpeaMmeTamu. B Hell ompenensiorcs
OCHOBHBIE 1I€JIM U3y4eHHUs] (U3UKU Ha YPOBHE CPEAHEro oOIiero odopa3oBaHus, MIaHHUpPyEMbIe
pe3ysibTaThl OCBOEHHUS Kypca (U3MKU: JIMYHOCTHBIE, METaIllpeIMETHbIE, NpeAMETHble (Ha
06a30BOM YpOBHE).

[Tporpamma no ¢pu3KKe BKIIOYAET:

® [IaHUpyeMble Pe3yIbTaThl OCBOCHUS Kypca (pu3uKu Ha 6a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHbIE PE3YJILTATHI M0 F0JIaM 00YyUYEHUSs;

e coxepxaHue yuebHoro npeamera « Pusnka» 1o rojaam o0ydeHus.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOABI, BRICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUH 00 OKpPY)KalOIIEM MHPE.
HIxonbHbI Kypc OHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbBIX YueOHBIX
MPEIMETOB, MOCKOJIbKY (pU3HUECKHEe 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SBJICHUN, U3y4aeMbIX
XUMHEH, Ouosnoruei, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcronb3zoBaHue U aKTUBHOE
npUMeHeHne (U3MUecKHX 3HAaHUM ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUA B cdepe SHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS KOCMOCA, IOJNYUYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3ydyenue pu3uKu BHOCUT OCHOBHOW BKJIAJ B
(hopMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcsi, B GOpMUPOBAHUE YMEHHH
MIPUMEHATh HAyYHBIH METO/] ITO3HAHMSI TP BBHINOJIHEHUM UMHU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBy Kkypca ¢u3MKu 711 YPOBHS CPEIHEro 00IIero 00pa3oBaHUs MOJ0XKEH Psi UACH,
KOTOpBIE€ MOKHO pacCMaTpUBaTh KaK IIPUHIUIIBI €70 TIOCTPOEHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BOIMPOCH KIACCUUYECKOU, TaK U
COBpeMEeHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepual Kypca pU3uku 00beIUHEH BOKPYT
¢usndeckux Teopui. Benymmm B Kypce sBisiercss (OpPMHUpPOBAaHHME MPEACTABICHHH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BEIIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanusanus npeamnoiaraeT UCHOIb30BaHUE T'YMAaHUTAPHOTO
noTeHuana (GU3NYECKOo HaAyKH, OCMBICICHHE CBSI3U Pa3BUTHS (PM3HKHU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHY €CKUMHU, HPABCTBEHHBIMH U 9K OJIOTUYECKUMHU MTPOOTIEeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku mpeamnosaraetT 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHUX U TEXHOJOIMUECKUX MPUTI0KEHUI U3ydeHHBIX TEOpUI U 3aKOHOB.

Hoesa oxonocuzayuu peanu3yeTrcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIIEHHBIX KOJOTMYECKHM IMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a Takxke 00CyXJeHHs IPpoOJIeM pallMOHaIbHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKUM Ha YPOBHE CpPEAHEro oOuiero oopa3oBaHUs
ABIIIOTCA  (u3nuueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MHOCTPOECHHUS
¢usnyeckoil Teopuu, poiu (QyHIAMEHTAJbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOI[ECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHu3alMM SKCIIEPUMEHTAILHON eATeIbHOCTH oOy4daromuxcs. [{ins 6azoBoro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B HporpaMMe mo (HU3UKe OOBEIMHEHBI B OOIIMI CIHCOK
YUYCHUYECKHX NPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedHe JIaOOpaTOPHBIX PadoT,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0OCOOGHHOCTEHN MJIaHMPOBAHUS U OCHallleHHs kaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaJlcHUE OOYYalOIIMMUCS YMEHHSIMU IPOBOAMUTH KOCBEHHbBIE HM3MEpPEHUs,
UCCIIeIOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonpiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX M Ka4eCTBEHHBIX 3ajad. Ilpu sTom
IUISL pacyE€THBIX 3ajjad IPUOPUTETOM SIBIIIOTCS 3alauil € SBHO 3a/laHHON (PU3UYECKON MOJEbIO,
MO3BOJIAIOIIME MPUMEHATh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOro pasjena
Kypca, Tak 1 UHTErpUpys 3HAHMS U3 pa3HbIX pa3zaenoB. J{Jis KauecTBEHHBIX 3a/lay IPUOPUTETOM
SBIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHMUs (U3NYECKUX SBJIEHUH U IPOLIECCOB B
OKpYXKalolel J>XU3HHU, TpeOyrlme BbhIOOpa (U3HYECKOW MOJENU IS CUTYallMd TMPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu DPI'OC COO K MaTepHallbHO-TEXHUYECKOMY
obecrieueHNI0 y4eOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YpPOBHE CPEIHETO
obmero oOpa3oBaHMs JODKEH M3Yy4aThCsl B YCIOBHSIX IPEIMETHOro kabuHera (UMK Wim B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEeMETOB €CTeCTBEHHO-HAYYHOr 0 IUKIa. B kaOuHete
(GHU3UKHU TOJDKHO OBITH HE0OXO0JMMOE JTab0paTOpHOE 000PYAOBAHHUE IJIsl BBIOJHEHNS yKa3aHHbBIX
B IporpamMme 1o (U3MKE YYEHHMUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
o0opyaoBaHUeE.

JleMoHCTpalnoHHOEe 000pylOoBaHHE (QOPMHUPYETCS B COOTBETCTBUM C IPUHLUIIOM
MHHMMAaJIbHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢u3MKe KIIOUYEBBIX JEMOHCTPALUil JUIs HCCIIENOBaHMUs M3y4aeMbIX SIBJIEHHM M MPOLIECCOB,
SMIUPUUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEH Uil.

JlaGopaTtopHoe 00OpynOBaHHE JUIsl YUYEHHYECKUX IPAKTUUYECKUX paboT (opmupyercs B
BUJIE TEMAaTHUECKUX KOMIIJICKTOB M OOECleuMBaeTCsi B pacuére OJHOIO0 KOMILJIEKTa Ha ABYX
oOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMIIJIEKCHOM MCIIOJIb30BAHMM AHAJOTOBBIX M HU(POBBIX HNPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU LIEJISIMU M3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e (dopmHpoBaHHME HHTEpeca M CTpeMJIeHHs OOydalolMXCsd K HAy4HOMY H3y4YCHHUIO

IPUPOJBI, Pa3BUTHE UX MHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TIPEACTaBICHHM O HAyyHOM MeEToJe IMO3HaHUus U (GOpMUPOBAHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



(dhopMHUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yiIbTaTa U3yuYCHHs] OCHOB CTPOCHUS
MaTepuu 1 GyHIaMEHTAJIBLHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUEe YMEHU OOBSCHSITH SIBJICHUS C UCHOIb30BaHUEM (GU3NYECKUX 3HAHUN U
HAyYHBIX J0KA3aTEJbCTB;

dbopMupOBaHUE TIPEACTABICHUN O ponu (PU3UKHU IJIsI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JocTmkeHne 3THX Iiesiell 00ecrednBacTCsl PEUIeHHeM CIIEAYIOMMX 3a/Jad B IIpoIecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

IpUOOpEeTEeHNe CUCTEMbI 3HaHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIIOUAs MEXAHUKY, MOJIEKYIISIPHYIO (PU3UKY, DJIEKTPOJANHAMUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPU3UKY;

dopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETHUYECKUEe 3HAHUS M  OOBSICHEHUS
(GU3NYEeCKUX SBJIEHUH B MPUPOAE U [JJsI NPUHATUS IPAKTUYECKUX pEIIeHUN B
HOBCE/IHEBHOM )KU3HH;

OCBOCGHHME CIIOCOOOB PEIICHUS] PaA3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (PU3MUECKOi
MOJIeNbIO, 3a/ay, [0Apa3yMEBAIOLIMX CAMOCTOSTEIBHOE CO3/1aHue (U3UUECKOM
MOJIeNH, aJIeKBaTHOM yCIIOBUSIM 3aJ1auu;

NOHUMaHME (PU3NYECKUX OCHOB U INPHUHLUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOIMUYECKUX MPOLIECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CpeNy;

OBJIAJICHUE METOAAMU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U NMPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, aHajdM3a W  MHTEpIpeTanud  UHPOpMAlMM,  ONpPEAeNCHUs
JOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTaTa;

CO3/1aHH€ YCJIOBHMM Ui pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATENILCKOM, TBOPUECKOM
JeSITEIbHOCTH.

Ha usydenune ¢usuku (0a30BbI ypOBEHb) Ha ypOBHE CPEIHEro OOIIero oO0pa3oBaHMs
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kiacce — 68 yacos (2

yaca B HEJICJO).
COAEPXAHHUE OBYUYEHUS

10 KJIACC

Pa3nen 1. @®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUSA
dusuka — Hayka o npupone. HaydHnble MeToapl MO3HAHMS OKpY:Karouero mupa. Posb
SKCIEPUMEHTA U TEOPUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue ¢puznyeckux sBjieHU U mpoueccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI U TeOpHH. ['paHUIBI IPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.
Poip u mecto ¢usuku B (QOpMHUPOBAHMU COBPEMEHHOM HAY4YHOH KapTHHBI MHpa, B

MPAKTUYECKOM IESITEIHHOCTH JIFOEH.
Jlemoncmpayuu
AHanoroBsie ¥ MU(PPOBBIC U3MEPUTEILHBIE IPUOOPHI, KOMIIBLIOTCPHBIC IATYHKH.

Paznena 2. Mexanuka
Tema 1. Kunemamurka
Mexannueckoe naBuxeHue. OTHOCUTEIBHOCTh MEXAaHWYECKOro aBmkeHusa. Cucrema

orcuéra. Tpaekropus.



[lepemenienue, CKOpOCTh (CpedHss CKOPOCTb, MITHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepUaJIbHONW TOYKH, UX MPOEKLUHUHA HA OCH CUCTeMBbl KOOpauHAT. CIO0XKEHHE MepeMEIEHUN 1
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE NBIKeHue. ['paduku 3aBucHMoOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U NIEPEMEILICHHS MATEPUAIIBHON TOYKH OT BPEMEHH.

CBobonHOE azieHre. Y CKOpeHUe CBOOOTHOTO TaIeHUsI.

KpuBonuneitnoe aBwxkeHue. JI[BWKeHHME MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSSHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JUHEWHas CKOpocTh. llepuon u
yacToTa odpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHNUE.

TexHuueckrue yCTpPOHMCTBA W IPAKTUYECKOE IIPUMEHEHME: CIHMAOMETp, IBUIKCHHE
CHapsA10B, LIENIHbIE U PEMEHHBIE IIEpPEeIayn.

Jlemoncmpayuu

Mopeins cucremMsl OTCYETA, HIDIFOCTPALUS KWNHEMATHYECKUX XapaKTEPUCTUK JIBKCHHUS.

[TpeoOpazoBaHue NBHKEHUH C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nBuxeHus Tena, OpouIeHHOro Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenrne yckopeHus: CBOOOTHOTO MaieHusl.

HamnpaBnenue ckopocTu MpH IBM>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3y4yeHre HEpaBHOMEPHOI'O ABUKEHHUS C LEIbIO ONPENEIECHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS — MEXAY  IyTAMH,  OPOMJACHHBIMM  TEIOM  3a
IIOCJIEIOBATEIbHbBIE PABHBIE NPOMEXYTKH BpPEMEHHM IIPH PAaBHOYCKOPEHHOM [BHM)KEHHH C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3y4yenune nBUKeHUs MaprKa B BA3KOH KUAKOCTH.

W3ydenue nBMKEHUS Tena, OpOIIEHHOr 0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

ITpunnun ortHocurensHoCcTH ['amunes. Ilepseiii 3akoH HeroTona. THEpumanbHble CHCTEMBI
oTCcuéra.

Macca Tena. Cuma. Ilpunnun cynepnosunuu cui. Bropoit 3axkon Herlorona s
MarepuanbHOU ToukH. Tperuit 3akoH HproTOHA U MaTepuaibHbIX TOYEK.

3aKoH BceMUpHOro Tsarorenust. Cuina tspkecTu. Ilepas kocMuueckast CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKoJIbXeHHs U cuna TpeHus nokos. Kosddunuent tpenus. Cunaa conpoTuBIEHUS
IpU JIBM)KEHUHU Te€JIa B )KUAKOCTH UJIM rase.

[ToctynarenpHOE U BpalaTeIbHOE IBH)KEHIE a0COIIOTHO TBEPAOIO Tena.

MOMEHT cHubl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcnoBus paBHOBECHUS
TBEPIOrO TEJIA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: IOJUIMIIHUKM, [BHKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre UHEPLIUY.

CpaBHeHHE MAacC B3aUMOJECHCTBYIOIIUX TEJ.

Bropotii 3akoH HeroToHa.

W3mepenue cuil.

Crnoxenue cui.



3aBUCHUMOCTH CUJIBI YIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U M1 ICHUU.

CpaBHeHUE CHJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPROro Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3ydenue nBr>xeHNs OpycKa Mo HaKJIOHHOH IJTOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKANOIIMX B IPYXHUHE M PE3UHOBOM
obpasiie, oT ux aedopmanum.

Hccnenosanue ycioBUM paBHOBECUS TBEPIOTO TeJad, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynbc MmaTepraabHOW TOYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITbI U
W3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuiel. MOITHOCTD CHJIBI.

Kunernueckast sHeprusi MarepuanbHOi Touku. Teopema 00 M3MEHEHUM KUHETHYECKOU
SHEPrUH.

[TorennmanbHas sHeprus. [loTeHansHas sHEprus ynpyro 1eOpMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMIIH.

[TorennuanbHble W HEMOTEHUMANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUI C
U3MEHEHHEM MEXaHUUECKOW SHEPrUU CUCTEMBbI TeJ. 3aKOH COXPAHEHUsI MEXaHUYECKOWU SHEPrUu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpoiCTBa M IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEp, NPYKUHHBII
IIACTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexo MOTEHIIMAILHON YHEPTUU B KHHETHYCCKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydyenne abCOMOTHO HEYNPYroro yjaapa € IMOMOMIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOTHl CHJIBI C M3MEHEHHMEM MEXaHMYECKOM HSHEpPrud Tena Ha
MPUMEPE PACTKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MousiekyasipHas (pU3MKa M TEPMOJMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopul

OCHOBHbIE MOJI0KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Hudbdysus. Xapaktep IBMKEHHUS W B3aUMOJCHCTBUS YACTHUIIL
BellecTBa. MoOAENu CTPOCHMsI Ta3oB, KHUAKOCTEH M TBEPABIX TeN U OOBSICHEHHUE CBOICTB
BEILIECTBA HAa OCHOBE 3THX Mozeneil. Macca u pa3mepsl MoJieKys. KonuuecTBo BeliecTsa.
[Tocrosinnas ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOM Teopuu
UJEanbHOro ra3a. AOCOIIOTHAas TEMIlepaTypa KaKk Mepa CpelHEW KHHETHYECKOHM SHEpPIruu
TENJIOBOro JBWXeHus 4vactul rasza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [lanpTona. M3omporeccel B Hi€aJlbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne H30MPOIECCOB: H30TEpPMa,
nu3oxopa, uzodapa.



TexHuveckue yCTpOCTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAaIOIIME JIMCKPETHOE CTPOEHHE BelecTBa, (ororpaguu MoJEKy
OpPraHUYECKUX COCIMHEHHUII.

OnpITel 110 11 (P Py3un KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JBUKEHUSI.

Mopnens onbita lITepHa.

OnbITel, AOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOT O B3aUMO/IE€H CTBHU.

Mogenb, nutocTpupyoas Npupoay 1aBjIeHHUs Ta3a Ha CTEHKH COCy/a.

OnBbIThl, WIUTIOCTPUPYIOLIME YPAaBHEHNUE COCTOSTHUS UJ1€aIbHOIO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

Omnpenenenne Macchl BO3JyXa B KJACCHOM KOMHATe Ha OCHOBE H3MEpEeHUl 00BbEMa
KOMHAThI, IaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpaMu COCTOSIHUS pa3pexEeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckasi cucreMa. BHYTpeHHss SHeprusi TepMOJAMHAMUYECKON CHUCTEMBI U
crocoObl e€ n3meHenus. KonuuectBo TemnoTsl u pabota. BHyTpeHHss Heprus oJHOATOMHOIO
ujealbHOro raza. Busapl Temonepeaaun: TemJIONPOBOAHOCTb, KOHBEKLIUS, U3TydeHUE. Y AelbHas
TeNJI0EMKOCTb BemiecTBa. KonuuecTBo TEMIOoThI IpU TenJjonepeaaye.

[Tonsatue 06 anuabatHoMm mpouecce. IlepBrlii 3akoH TepMoauHamMuku. I[IpumeneHue
[IEpPBOI0 3aKOHA TEPMOJAMHAMUKHU K HU3ompoueccaM. ['papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuk. HeoOpaTuMocCTh MPpOIEccoB B MPUPOJIE.

TenoBble MammHbl. [IpuHIUIBL AeliCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBanus SHEPrUM B
TeruioBbIX MammHax. Koagduuuent nmonesnoro neiictus TenioBoi MamuHbl. Hukn Kapho u
ero ko3 QUIMEHT MOoJe3HOr 0 NEeHCTBUSA. DKOJIOrHUeCKre IPOo0IeMbl TEMI0IHEPT €TUKH.

TexHuyeckne ycTpolcTBAa M NPAKTHUUECKOE NPUMEHEHHE: [BUTATENb BHYTPEHHETO
CropaHusi, ObITOBOIM XOJIOAUIIBHUK, KOHIULIUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEPruM Teja MpPH COBEPLIEHMHM padOTHI: BBIIET NMPOOKH M3
OyTBUIKM IOJ JIEHCTBUEM CXKAaTOrO BO3[yXa, HarpeBaHue 3¢pupa B JATYHHOM TpyOke MyTEM
TpeHusl (BUIEOAEMOHCTPALIHS).

H3meHeHue BHYTpEHHEN SHEPrUuM (TeMIepaTyphl) Tea MpH Tenjonepeaayue.

OmnbIT Mo a11abaTHOMY pacCHIMPEHUIO BO3AYyXa (OIMBIT C BO3IYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHET O CrOPAHMUs, PEAKTHBHOT'O TBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yenbHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eewjecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHmeHcauus. HMcmapenue wu  kumeHue. AOCONMIOTHAsT W
OTHOCHTEJIbHAS BJIAXHOCTh Bo3ayxa. HacelenHbli nap. YenbHas Terjaora napooOpa3oBaHMUsL.
3aBHUCHMOCTb TEMIIEPATYPBI KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHne m Kpuctammmzanus. Y AenbHas
TeruioTa niuasieHus. Cyomumarus.

VYpaBHeHue TeraoBoro OanaHca.



TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,

KaJIoOpuMcETp, TCXHOJIOTIUHU MOJIy4CHHUA COBPCMCHHBIX MaTepualoB, B TOM YHUCIIC
HaHOMATCPHUaloB, U HAHOTCXHOJIOT'H.

Jlemoncmpayuu

CBoIiCTBA HACHIILIEHHBIX NTAPOB.

Kunenuve npu mnoHMKEHHOM JTaBJICHUH.

CriocoOb! M3MEpEeHHUs BIIAKHOCTH.

Habmonenre HarpeBaHust U TUIABIICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuui sxcnepumenm, rabopamopuwle pabomoi

N3MepeHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pa3nen 4. DnexkTpoauHamMuka

Tema 1. Inekmpocmamuxa

Onextpuzaums Ten. OJEKTpUYECKH 3apsna. JlBa Buaa 3NEKTpUUECKUX 3apsIOB.
[IpoBOIHUKM, TUIIEKTPUKU U IIOITYIPOBOJIHUKH. 3aKOH COXPaHEHHUs dJIEKTPUIECKOro 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHBI  3IEKTpUYECKUM  3apsfl.
Onexrpudeckoe nose. Hanpssk€HHOCT anekTpuueckoro nouss. [IpuHnun cynepnosunuu
NMEKTPHUYECKUX IToNeH. JIMHuM HanpsHKEHHOCTH 2JIEKTPUIECKOT O TOJISL.

PaGora cun osnektpocratnueckoro mons. IloreHmuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY M TUAIEKTPUKHU B 3JIEKTPOCTATHUECKOM IToJ€e. J{MdIekTpuyeckas IpOHULIAaeMOCTb.

OnextpoéMKkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IJIOCKOIO KOHIEHcaTopa. ODHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckne ycTpoWCTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIN, IEKTPOMETP,
AJIEKTPOCTATHYECKasl 3alMTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpPOB, KOHJIEHCATOpP, KOMHMPOBAJIbHBIN
arnrmapar, CTpyHUHbII IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIL ACHCTBUS IEKTPOMETPA.

B3auMoneiicTBue Ha3JIEKTPU30BaHHBIX TeEl.

DNEKTPUUECKOE M0JI€ 3aPSKEHHBIX TEJ.

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyeckas 3aluTa.

JIM3NeKTpUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUJIOIIAAM IUIACTHH,
paccTOsSHUS MEXYy HUMU U TUAJIEKTPUIECKONH TPOHUIIAEMOCTH.

DHeprus 3apsHLKeHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHIEH caTopa.

Tema 2. Ilocmoaunstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBMS CYLIECTBOBAHUS DJIEKTPUYECKOro Toka. M cTouHMKHM TOKa.
Cuna Toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 yyacTka LeTH.

DJeKTpudecKoe COIIPOTHUBJICHHE. VYnensHoe COMPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaiiebHOE, CMEIIAHHOE COETUHEHHUE ITPOBOJHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH Jxoyms—JIenna. MoImHOCT 37K TPUIECKOT O TOKA.



DJEeKTpOABIIKYILAsI CUJIa U BHYTPEHHEE COIIPOTHBIIEHNE HCTOUYHUKA TOKA. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) 3JIeKTpruueckoi 1ienu. KopoTrkoe 3ambIkanue.

DneKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJJIOB
oT TemrnepaTtypsl. CBEpXIIPOBOIUMOCTb.

DJIeKTpUYECKU TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M MNpUMeEcCHash MPOBOAUMOCTb IOJYTPOBOJHUKOB.
CgoiictBa p—n-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DJEeKTpUYECKUII TOK B pacTBOpax M pacIulaBax »3JIEKTPOIUTOB. OJIEKTPOJUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIIH3.

DneKTpuYecKuid TOoK B razax. CaMOCTOSTENbHBIA U HECAaMOCTOATENbHBIN pa3psaa. MomaHus.
[Tna3zma.

TexHuyeckne yCTpoWCTBa M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, HMCTOYHUKUM TOKA, JJIEKTpOHArpeBaTelbHble MPUOOPBI, AJIEKTPOOCBETUTENbHbIE
IpUOOpPBl, TEPMOMETP COINPOTHBIIEHUS, BAKYyMHBIH AHOMA, TEPMHUCTOPBl M (POTOPE3UCTOPHI,
IIOJYITPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

W3Mepenne cuibl TOKa U HaIPSDKEHUS.

3aBUCHMOCTb CONPOTUBJICHMS LWJIMHAPUYECKUX IPOBOJHMKOB OT [UIMHBI, IUIOIIAAU
IIONIEPEYHOr0 CEYEHMs U MaTepuaa.

CMeniaHHOe CoeIMHEHNE TPOBOIHUKOB.

IIpsimoe m3mepeHne 3aeKTpoABHKYLIEH cuibl. KOpoTkoe 3aMblkaHHEe rajabBaHUYECKOIO
3JIEMEHTA U OII€HKA BHYTPEHHEr O COPOTUBJIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHHSI METAJUIOB OT TEMIIEPaTypPhl.

[TpoBOANMOCTH 3IEKTPOIUTOB.

HckpoBoit pa3psii 1 NpOBOJUMOCTb BO3IyXa.

OaHOCTOPOHHSASA POBOAMMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomal

N3ydeHue CMEIIaHHOro COeAMHEHNUS PE3UCTOPOB.

W3MepeHne AIEKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIIPOTUBJICHMUS.

HaGmronenne snekrposnusa.

Me:xnpeameTHble CBSI3H

N3yuenune kypca ¢u3uku 6a3oBoro ypoBHs B 10 kiacce ocCylIecTBIsETCS ¢ y4yETOM
COZIep)KAaTENIbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMM MAaTeMaTHKH, OWOJOrMM, XUMHH,
reorpa(uu u TEXHOJIOTUH.

MesicnpeOomemnule noHAmus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAYYHOI'O I1O3HAHMUS:
ABJICHUWE, HAay4HbIH (Qakr, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaOIroAeHue,
9KCIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMBbl ypaBHEHUH, JMHeHHas ¢QyHkousa, mnapabona,
runepoona, ux rpauky U CBONCTBA, TPUTOHOMETPHYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HX IMPOEKIMH Ha OCH
KOOp/IMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe JBM)KEHUE B KUBOH mpupoje, nuddysus, ocMoc, Tem1oo0MeH
KUBBIX OPraHU3MOB (BUABI TEIJIONEPENAUH, TEMJIOBOE PAaBHOBECHUE), DIEKTPUUECKUE SBJICHUS B
YKUBOW MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, >KMJIKOCTEH M Ta3oB, 3JIEKTPHUUECKUE
CBOHCTBA METAJIJIOB, JEKTPOJIIMTHUECKAs TUCCOLMALIMSI, TaJIbBaHHUKA.

Teoepaghus: BnaxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeodpa3zoBaHue ABUKEHHUM C MCIOJb30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TeXHUKE, MOAIIMITHUKYU, HCIIOJb30BaHUE 3aKOHA COXPAaHEHUS HMITyJlbca B TEXHHUKE (pakeTa,
BOJOMET U JIpyrue), JABUTaTelIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIONNIbHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIY4YEeHUSI COBPEMEHHBIX MaTepHaoB, B TOM YHCIE
HAaHOMAaTEepPHUaJOB, W  HAHOTEXHOJIOTHH,  JJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
NIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBI NPUHTEp, DJIEKTPOHArpeBaTelbHblE INPHOOPHI,
AIIEKTPOOCBETHTEbHBIE TPUOOPHI, raIbBAHUKA.

11 KJIACC

Pa3znen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMoOIelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
BekTop MarHuTHON MHAYKUMU. [IpuHIUI cynepno3unuy MarHUTHBIX MOJIeH. JIMHUM MarHUTHOU
uHAyKuu. KapTrHa TuHUA MarHUTHOM MHTYKLIMH T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje MNpoBOJHHMKA C TOKOM. KapTuHa JMHUN HMHIYKUMHW MAarHUTHOIO TOJIs
JUIMHHOT'O TMPSAMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKU C TOKOM.
OnbiT Dpcrena. BzaumoaeiictBre NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HAIIpaBJICHHE.

Cuna Jlopenma, e€ wmonaydb M HampaBieHue. [IBH)keHHE 3apsHyKEHHOW YacTULbl B
OJTHOPOJTHOM MarHuTHOM noje. Pa6ora cumsl Jlopenna.

SIBneHMEe DSIEeKTPOMArHUTHOW MHAYKIUHU. [IOTOK BeKkTOpa MAarHUTHOW WHIYKIUH.
DNeKTpoABMKYLIAasl CUIa MHAYKIMH. 3aKOH JIEKTPOMarHuTHoON nHAyKuun Papases.

BuxpeBoe sisiekTprueckoe mose. DJEKTPOJABMIKYINAs CHJIa HMHAYKIMM B IPOBOJHUKE,
JBUKYILIEMCSI TIOCTYNATENbHO B OAHOPOJIHOM MarHUTHOM I10JIE.

[TpaBuio Jlenua.

NHayKkTHBHOCTD. SIBJIeHHE CAaMOMHIYKIHUH. DIEKTPOABUKYILAS CUJIa CAMOUHIYKIIHH.

DHeprusi MarHUuTHOTO MOJIS KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE IOJIE.

TexHuueckue yCTpPOMCTBA W IPAKTUYECKOE IIPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHUTBI, 3JIEKTPOJBUIaTENb, YCKOPUTEIMN JIEMEHTAPHBIX YAaCTHLl, HHIYKIINOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJI0OHEHHE 3TIEKTPOHHOT O MMyYKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O MOJISL.

BzaumojeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiel JIopeHla Ha HOHBI AJIEKTPOIIUTA.

SIBneHME 2IIEKTPOMAarHUTHON MHIYKIIHH.

IIpaBuio Jlenua.

3aBUCHMOCTb 3JEKTPOJBIKYILEH CHJIbI HHIAYKLIHUHA OT CKOPOCTU M3MEHEHHMS MarHUTHOI'O
MOTOKa.



SIBneHne cCaMOMHIYKLIHUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

M3ydyeHne MarHuTHOr o MOoJIsi KATYLIKU C TOKOM.

HccnenoBanue AecTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue SBJIEHUS 3JIEKTPOMAarHUTHON HHYKIUU.

Pa3nen S. KoJsiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Ko1ebanus

KoneGartenpHast cucrema. CBoOOmHBIE MeXaHWYECKHE KoyeOaHus. | apMoHUYECKHe
konebanus. Ilepuon, wactora, ammutyna u dasza konebanuil. [IpyXHHHBIM MasTHHK.
MaTtemaTH4eCcKuii MasTHHK. YpaBHCHHE TapMOHWYECKHX KoneOaHwuid. [IpeBparnenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenpuplii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoNeOaHUS B UACAILHOM
KonebaTebHOM KOHTYpe. AHAJOTus MeXAY MEXaHHYeCKMMH U 3JeKTPOMarHUTHBIMU
konebanusivu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPruu B HIEAILHOM KOJIe0aTelIbHOM
KOHTYDE.

[TpencraBienue o 3aryxarooliux KosieOaHUsX. BoIHY)XIeHHbIE MEXaHMYECKUE KOJIeOaHMUs.
Pezonanc. BeiHyX1€HHBIC 2JIEKTPOMATHUTHBIE KOJICOAHMUS.

Ilepemennsplii Tok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYTHOE U JEHCTBYIOIEE 3HAUYEHHUE CUJIBl TOKA U HATIPSIKEHUS.

Tpancpopmarop. [Ipou3BoacTBo, mepenada ¥ MOTPEOSICHHE SJIEKTPUUECKONW IHEPTUH.
DKOJIOTUYECKUE PHUCKUA TpU MPOU3BOJACTBE AIIEKTposHepruu. KynbTypa HCIOIb30BAHUS
AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIIEKTPUUYECKUN 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, JMHUH 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeabHON CUCTEMBI (MIPYKUHHBIN UM MaTEMAaTHUECKUN
MasITHUK).

HaGronenue 3aTyXxarmmmx KojaeOaHui.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJICOaHUH.

Habmonenne pezonanca.

CB0OOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuuminorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HalpsDKEHUS OT BpPEMEHH) s
AIIEKTPOMATHUTHBIX KOJIEOaHHM.

Pe3onanc npu mociie1oBaTENbHOM COEAUHEHUHM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOHJICHCaTOopa.

Mojens TMHUY 3IIEKTPONepeadn.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanue 3aBUCUMOCTHY TTEPUOJIa MAJIBIX KOJIEOAHUH Tpy3a HA HUTU OT JIJIMHBI HUTU U
Macchl rpysa.

WccnenoBanne mepeMEeHHOr0 TOKa B I[€MM U3 [OCIEAOBATENbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL

Mexanunueckue BOJIHBI, ycloBHUs pacnpoctpanenusd. [lepuoa. CkopocTs pacipocTpaHeHus
U januHa BONHBL llomepedHple W TPOMONLHBIE BONHBL MHTepdhepeHuus u audpaknus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTsh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUSI M3JIY4YEHHs AJIEKTPOMATrHUTHBIX BOJH. B3anmHas
opueHtauus BekTopoB E, B, V B anekrpomarnutHOi BosiHe. CBOICTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)keHHE, IpeJIoMJIeHHe, moyspu3auus, audpakuus, uHTepdepenuus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkanma 3JIeKTPOMAarHUTHBIX BOJIH. [IpHMeHeHNe 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pafinOCBA3H U TeleBUAeHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILEH Cpebl.

TexHuueckne ycTpolcTBa M IPAKTHMUECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasl JMAarHOCTUKAa B TEXHMKE M MEIULMHE, pajap, paAuoNpUEMHHK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

OO0pa3oBaHue U pacIPOCTPAHEHUE MTONEPEUHBIX U IPOIOJIBHBIX BOJIH.

KoueOmroeecs Teao Kak MCTOYHUK 3BYKa.

Habmronenue oTpakxeHus! U IPEIOMIICHUS MEXaHUYECKHX BOJIH.

Habmonenue natepdepeHnu 1 1uGpakiiny MEXaHUUeCKUX BOJIH.

3BYKOBOI pE30HaHC.

HaOmroneHue cBsI3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOH M 4YacTOTOH
KoJIeOaHUi.

HccrnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX  BOJH:  OTPaKEHHE, IPEJIOMIICHUE,
nossipusanus, fudpaxuus, tHTephepeHLus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBeTa B OJHOPOJHOM cpeje.
JIyu cBeta. ToueyHbIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHMsi cBera. IlocTpoeHne HM300pa)xK€HUM B IJIOCKOM
3epKaje.

IIpenomnienne cBera. 3akOHBl MpPEIOMJIEHMs cBeTa. AOCOJIOTHBI  IOKa3aTesb
npesnomienus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHbII yrojl IOJHOIO BHYTPEHHErO
OTpa’KEHHUS.

Hucnepcus ceeta. CioxHblii coctaB Oenoro cBera. L{Ber.

Cobupatronue u pacceuBaroue JMH3bl. ToHkas JmH3a. POKyCHOE pacCTOsIHME U
ONTHYECKas cuja TOHKOW JMH3bIL. IlocTpoeHne n3006paxeHnii B cOOMparoINX U pacCceUBAIOIIUX
smuH3ax. ®opMyiia TOHKOW JIMH3bIL. YBEIUYEHUE, 1aBaeMO€E JIMH30M.

ITpenensl NpUMEHUMOCTU T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HutepdepenHuus cBera. KorepeHTHble HCTOYHHUKH. Y CIOBUSA
HaOJI0IEHUS] MAKCUMYMOB U MUHMMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUYHUKOB.

HMubpakuust cBera. [udpaxkiuonHas pemérka. YciioBue HaOMIOAEHHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PAKIUOHHYIO PELIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpoHcTBa M NpPaKTUYECKOE MpPUMEHEHHe: OYKH, Jymna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHKPOCKOI, TeJIECKON, BOJIOKOHHAs ONTHKa, AUQpaKIyOHHAS
peleéTKa, MoIsIpouL.

Jlemoncmpayuu



[IpsimonuHelHOe pacnpoCTpaHEHHE, OTpak€HUE W MpesiomyieHne cBera. OnTuueckue
puOOpEI.

[TonHOE BHYyTpeHHEe OTpaskeHue. Mozens CBEToBOIA.

HccnenoBanue cBOMCTB H300pakeHU B JTMH3aX.

Monenn MUKpOCKOna, TEJIECKOIA.

Ha6mronenne natepdepeHiinm cBeTa.

Ha6mronenne nudpakiuu ceera.

Habmonenne nucnepcuu cBeTa.

[TomyueHue criekTpa ¢ MOMOIBIO TPU3MBI.

ITomyuenue criekTpa ¢ MOMOIIBIO JU(PPAKIIUOHHON PEUIETKH.

HaGmoenne nmonsipusanuu cBera.

Yuenuueckuii sxenepumenm, nabopamophuvle pabomsi

N3mepenue nokasartesst MpeloMIICHHs CTeKJIa.

HccnenoBaHue cBOMCTB N300paskeHUH B JIMH3AX.

Habmonenne nucnepcuu cBeta.

Pa3nen 6. OcHOBBI ClIeNIMATIBLHON TEOPUU OTHOCHUTEIbHOCTH
I'paHnIBI TPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [locTynarsl cnenuanbHONM TEOpUHU
OTHOCUTEIBHOCTHA: HWHBAapUAaHTHOCTb MOXAYJIS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHTEIILHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKPAILIEHUE JITUHBL.
DHeprust U UMIYJIbC PEJIITUBUCTCKON YaCTULIBL.
CBsI3p MacChl C SHEPrUeil U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOSI.

Paznen 7. KpantoBas pusuka

Tema 1. Dnemenmol KéanmM 060U ONMUKU

®dortonsl. Popmyna [lnanka cBs3u dHEPruu (HOTOHA C €r0 YACTOTOW. DHEPrusi U UMITYIIbC
¢doToHa.

OtkpeiTie u wucciegoBanue ¢otodpdekxra. Ombiter A. ['. CromeroBa. 3aKoHBI
doTordhdekra. YpaBHeHue DiiHmreriHa 11t porordderra. «KpacHas rpanuna» gorodddexra.

JlaBnenue ceera. OmbiTel I1. H. JleGenena.

XHUMHUYECKOE IECTBUE CBETA.

TexHuueckne yCTpoicTBa M MPAKTUUECKOE MpUMEHEHHe: (POTodyeMeHT, (POTonaTUHK,
coJiHeuyHas O6arapesi, CBeTOAHOA.

Jlemoncmpayuu

®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKkoHOB BHeENIHEro Gortodddekra.

CaeToauon.

Conneunas OGaTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopna mo paccessHuro o -gactuil. IlnanerapHas
Moznenb atoMa. [locrynater bopa. M3nyuenue u noriomieare GOTOHOB MPHU MEPEXO0JIe aTOMa C
OJTHOTO YpOBHS SHEpruu Ha Jpyrod. Buabl crektpoB. CHEKTp ypOBHEW HHEpPrumM aToma
BO/IOPOJA.

BonnoBeie cBolicTBa yactull. Bonusl ne bpoitna. KopnyckynsipHO-BOTHOBOM Tyann3M.

CroHTaHHOE U BBIHY)KJICHHOE U3JIYYCHHE.



TexHuueckrue yCTpoWCTBA M TNPAKTUUECKOE IPUMEHEHME: CIIEKTPAaJIbHBIA aHAJIU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopna.
OnpeneseHne AJIMHBI BOJIHBI Jla3epa.
Habmonenne muHeyaThIX CIIEKTPOB U3ITyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul
Habnronenne nMHERYATOro CeKTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3blBAIOLIME  CJI0XKHOCTh CTpOEHHUs  sjpa. OTtkpbiTHE
pannoakTuBHOCTU. OnbIThl Pe3epdopra mo onpeseneHnio coctaBa pailioakKTUBHOTO U3ITY4ECHHUSL.
CaoiicTBa anb(a-, 6era-, raMma-u3iydeHus. BiausiHue paaioakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OTkpeiTHE TPOTOHA W HeWTpoHa. HykioHHas monens sapa [eiizenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uncio siapa. M3oronst.
Anbda-pacnaa. DIEKTPOHHBII M MO3UTPOHHBIN Oera-pacman. ['amma-usznydenue. 3akoH
pPaaroaKTUBHOIO pacnaja.
DHeprus CBsi3u HYKJIOHOB B sizpe. Snepusie cuibl. [led ekt maccol sapa.
SnepuHble peakuuu. JleneHue u cCUHTE3 sa€p.
SAnepubiit  peaktop. TepmosinepHblii cuHTe3. IIpoGiieMbl W MEpPCIEKTUBHI  SACPHON
SHEPreTUKHU. DKOJOIMYECKUE ACIIEKTHI 1€PHOU SJHEPIETUKHU.
DneMeHTapHble YacTUILbl. OTKPBITHE TO3UTPOHA.
MeTozbl HAOIOJEHHS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHULL.
®dynnaMeHTanbHbIE B3auMoiecTBUA. ENnHCTBO Qu3nueckoit KapTHHBI MU pA.
TexHHuecKkre yCTpOCTBAa M NMPAKTUYECKOE NPUMEHEHUE: NO03UMETp, KaMmepa BuibcoHa,
SIEPHBIN peakTop, aToOMHasi 6omMoa.
Jlemoncmpayuu
CYETYMK MOHU3UPYIOLMX YaCTHULL.
Yuenuueckuii sxcnepumenm, rabopamopvie pabomul
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTUA acTpoHOMMM. [IpukinazHOe W MHUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3qnoro neba. Co3Be3ausi, sspkue 3BE31bI, TIIAHETHI, UX BUANMOE JIBH)KCHHE.

ConneuHas cucrema.

Connue. ComHeuyHass akTUBHOCTb. Mcrounuk sHeprum CosiHoa M 3BE3A. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMma «CIEKTpaJbHbIA KIJIACC — CBETUMOCTB». 3BE3NBI
IJIaBHOM TMOCJEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3] TJIaBHOU
MOCJIEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOXKJIEHUU U HBOMIOIMU CoNHIA U 3BE3/1. DTanbl dKU3HU 3BE3I.

Muineunsriii [1yTs — nama [Nanaktuka. [Tonoxxenue u nemxenue Connina B ['anaktuke. Tumnb
rajgakTuk. Paguoranaktvky u kBasapsl. UEpHBIE IBIPHI B iApaxX IAJIAKTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH Xa66ma. Paz6eranme ramaktuk. Teopus
Bomnpuioro B3peiBa. PenukroBoe u3nydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.



Hepeménnsie npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Ha6uroenust HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUH
JUIsL OIlpe/ieNIeHUs] MOJIOKEHNs HEOECHbIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noxymapus 1 spkue 3BE31bl.

Ha6monenus B reneckon JIynsl, nnanet, Mieanoro [TyTu.

O06o001maroniee NOBTOpPeHUE

Ponb ¢u3ukm M acTpOHOMHUHM B DKOHOMHYECKOH, TEXHOJIOTHYCCKOW, COIMAIbHOW U
THYECKOH cdepax IesITeTbHOCTH YeJIOBEKa, poib W MeCTO (HU3UKM M aCTPOHOMUH B
COBPEMEHHON HAy4YHOH KapTUHE MHpa, poib (HU3MUECKO Teopun B (opMHpOBaHHU
MpeACTaBICHUHN O (PU3NIECKON KapTHHE MUPA, MECTO (pU3MYECKON KapTUHBI MUpPa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUN O IPUPOLE.

MexnpeaMeTHbIE CBS3H

N3yuenune kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢ y4€TOM
COZlep)KaTEeNbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMM MaTeMaTHKH, OWOJOrMM, XUMHH,
reorpa(uu 1 TEXHOJIOTUH.

MesicnpeOomemnule noHAmus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAYYHOI'O I1O3HAHMUS:
sBJICHUWE, HaydHbId (akT, rumoresa, (usnyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOJeHHe,
9KCIIEPUMEHT, MO EIIMPOBAHKE, MOJENb, U3MEPEHUE.

Mamemamuka: peuieHHe CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYecKne (DYHKIMH: CHUHYC,
KOCHUHYC, TaHIEHC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKLUHU Ha OCHU KOOPJAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMH,
MIpU3HAKU TOA00Us TPEYTOJIbHUKOB, ONpeAeIeHUE IITOIAIH MITOCKUX (GUryp u oobéma Tell.

buonocusa: snextpuueckue SBICHUS B JKUBOM IMpUpPOAE, KoyeOaTeslbHbIE IBUKEHUS B
KUBOM MPHUPOAE, ONTHYECKUE SBICHUSA B XKUBOH INpUpOJE, NEHCTBHE paJvallid Ha JKHUBBIC
OpPraHU3MBI.

Xumusa: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIM4eCcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

l'eoepagpus: MarHUTHBIE TIOMIOCAa 3E€MIIH, 3aJISKM MAarHUTHBIX pyJ, GoTochéMKa 3eMHOM
ITOBEPXHOCTH, MPEICKA3aHNE 36MIICTPSICEHUN.

Texnonocus: MTMHUYU dJIEKTPOIIEpeNad, TEHEPATOP IMEPEMEHHOIO0 TOKA, JIEKTPOJBUIATEIb,
MHIYKIMOHHAsA Ie4yb, pajap, paJuonpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKLMOHHBIH anmnapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas 6aTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpelHEro oOIero oOpa3oBaHUS
(6a30BBII  ypOBEHb) JODKHO  OOECIEUUTh  JOCTHIKCHHE  CICAYIOIUX  JIMYHOCTHBIX,
METanpeMETHBIX B MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHHUS yueOHOro mnpeamera «®u3nka» MOKHBI OTPaXKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UMLKUENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIMi, T[O3UTHUBHBIX BHYTPEHHHX
yOexaeHul, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM ILIEHHOCTSAM POCCHICKOrO  OOIIECTBa,
pacipeHre KXU3HEHHOTO OIbITa W OMBITA JEATENbHOCTH B IMPOIECCE pear3alliid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHON AESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KnaHCKOro BOCIIUTAHMS ¢

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMHM OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCcTBa;

NPUHATHE TPAAUIMOHHBIX OOIEYeNIOBEYEeCKUX TyMaHUCTHMUYECKUX U JIEMOKPATHUECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCITEIBHOCTh B MHTEpPECaX TIPakIaHCKOro OOIIECTBA,
y4acTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3alliu;

yMEHUE B3aWMOJCHCTBOBATh C COIMAJHHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSAMH ¥ HA3HAYCHUEM

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIMTAHUSI:

c(hOpPMHPOBAHHOCTh POCCUIMCKOM IPasKIaHCKOW MICHTUYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSM POCCHICKUX
y4€HBIX B 001acTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c¢(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O MTOBECHUS;

CHOCOOHOCTh OIIEHUBATH CUTYAIMIO M MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYas SCTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
(bu3HYecKoil HayKe;

5) TpyA10BOT0 BOCIIMTAHUS

MHTEpEC K pa3IuyHbiM chepam MpodecCHOHATBHON JeATeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
podeCCHy U peaTn30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHUIO U caMOOOpa30OBaHHIO B 007acTH (U3UKU Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh JKOJOTUYECKON KYJBTYphl, OCO3HaHWE TJIOOAJIBHOTO XapakTepa
HKOJIOTMY ECKUX TTPOOIeM;



IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUII B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUSA
LEeNed YyCTOMYMBOrO pa3BUTHUS YEI0BEYECTBA;

pacliupeHrue OmnbiTa JEeSITeJbHOCTH SKOJOTMYECKOW HAIpPaBIEHHOCTHM Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 110 QU3HKE;

7) EHHOCTH HAYYHOT'0 MO3HAHMA:

C(OPMHUPOBAHHOCT MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HAHHE LIEHHOCTH HAayYHOMU JIeATEIbHOCTH, TOTOBHOCTh B Ipollecce U3ydeHUs Qu3nKu
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUS
Bba3oBble Jornueckue 1eMCTBUA:

CaMOCTOSATENIbHO (OPMYJIMPOBATh W aKTyaJM3UpOBaTh IMpPoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENENATh ENN AeATETbHOCTH, 3aaBaTh TapaMeTPbl U KPUTEPHH UX JOCTHKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH pElIeHUs MPOOIeMbl C YUETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHbIX
1 HeMaTepHAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JAESITEIHHOCTb, OICHHBATh COOTBETCTBHE PE3YJbTATOB LIETSM,
OLIEHUBATh PUCKH MOCIEACTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTh U BBIIOJIHATH pabOTy B YCIOBHUSIX pEAJbHOIO, BUPTYAJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibCKue AeiCTBUA:

BJIAQJICTh HAYYHOW TEPMHUHOJOTHEH, KIFOYEBBIMU TOHATHSAMU W METOJAAMH (PU3NUECKON
HayKH;

BJIQJICTh HABBIKAMHU YYE€OHO-MCCIIENOBATEILCKOW W MPOCKTHON NESITEJILHOCTH B 00JIaCTH
¢bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TMOMCKY METOJIOB PEIIeHUs 3a/1a4
(hU3HYECKOro CoAepKaHMs, MPUMEHEHHUIO PA3JIMYHBIX METOIOB MTO3HAHUS,

BIIAJICTh BUJAMU JIEATEILHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUSA, €r0 WHTEPIpPETaLNH,
npeo0pa3oBaHUI0 W TMPUMEHEHHIO B PAa3MYHBIX YYEOHBIX CUTyalUsX, B TOM YHUCJE TMpH
CO3/IaHUU YYEOHBIX TPOECKTOB B 001aCTH (PU3UKH;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyaJU3UpPOBATh 3a/lady, BBIIBHUIATh
TUTIOTE3y €€ pelIeHUsl, HAXOAWTh AapryMEHTBhI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHbIE B XOJ€ pEIIeHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, TPOrHO3UPOBATH H3MEHEHHE B HOBBIX yCIOBUSX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 33a/ladydl B 0Opa30BaTEIbHON IEATEIBHOCTH, B
TOM YHCJIC TIPY U3YUYCHUU (DUBHKH,

JaBaTh OI[EHKY HOBBIM CHTYAIlUsM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh IEPEHOCUTD 3HAHUS IO (PU3UKE B MPAKTHICCKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX MMPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UEH, IIPEJIaraTh OPUTHHAIBHBIC MOAXO0/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33291, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.



Pabora ¢ undgopmanueii:

BJIaJIETh HaBBIKAMHU MOJy4eHHs] MHPOpMaLMU (PU3HMUECKOro COAEpKaHMSI U3 UCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSTENbHO OCYLIECTBJISTh IIOMCK, aHaJM3, CHUCTEMATH3alUI0 U
MHTEPIpeTalnio HH(POPMaLUK Pa3InYHBIX BUAOB U (GOPM NPEACTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMaLUK;

UCMOJb30BaTh CpeACTBa HMHPOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOJII0JeHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0E30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3UUECKOr0 COMAEpXKaHWS B pa3IMYHBIX (opmatax ¢ y4&€rom
Ha3HaueHus: MWHGpOpMalUMu U LEJEeBOM ayIuTOpuHu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPEJCTaBICHUS U BU3YyaJIN3ALIUH.

KoMMyHHKATHBHbBIE YHHMBepPCaJbHbIE y4eOHbIe eiicCTBUS:

OCYIIECTBJIATH O0IIEHNE HA YPOKax (PU3MKH U BO BHE-YPOUHOU JEATEIHbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIMKTHBIX CUTyallui U CMSATYAaTh KOH(JIUKTHI,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHS C MCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYAJTbHOU PaOOTHI;

BBHIOMPATh TEMATHKYy W METOJbI COBMECTHBIX JCUCTBUH C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKIOr0 YJICHA KOJIJICKTHBA;

MPUHUMATh I1I€JTM COBMECTHOM JIE€SATEIbHOCTH, OPraHU30BBIBATH W KOOPJAWHHUPOBATH
JEUCTBUS MO €€ JINOCTHKEHHUIO: COCTaBJIATh MJaH JIEWCTBUM, PACHOPENENsATh POJId C YYETOM
MHEHHH yY4aCTHUKOB, 0OCYKJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJA/Ja U Ka)KJOr0 YYaCTHHKA KOMaHJbl B OOLIMN pe3yJibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpEAJIAraTh HOBBIE MPOEKThI, OLUECHUBATh MJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B pA3JIMYHBIX CUTYaIMSX,
MPOSIBJIATh TBOPYECTBO M BOOOpaKeHUE, ObITh MHUITMATHBHBIM.

PeryasiTuBHble YHUBepCcaJIbHbIE Y4eOHbIE elicTBUS
Camoopranusanus:
CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH (U3UKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTABUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IJIAH PELICHHS PACUYETHBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBIMIOJIHCHUSI MPAKTHYECKOM pabOThl € Y4YETOM HMMEIOIIUXCSI PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIOYTCHUI;
JlaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM;
pacHMpsATh paMKH Y4€OHOT'O IpeMeTa Ha OCHOBE JIUYHBIX MPEIOYTCHHH;
JieNaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penieHue;
OIICHUBAThH IPHUOOPETEHHBIN OIBIT;
CroCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBJICHHUIO OPYIUIIMA B 00JacTH (U3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOLMOHATbHbII HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HaBbIKAMU IIO3HABATENbHON peduIeKCUN KaK OCO3HAHHUS COBEPIIAEMbIX JeWCTBUN
Y MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKH CUTYyalllH, BBIOOpa BEPHOIO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApPT'YMEHTHI APYTUX [IPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U MIPaBO APYIMX Ha OMIMOKH.

B npomecce nocTnKeHNs TMIHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPaMMBI 110 (pU3HKeE 115
YPOBHS cpefHero o0mero o0pa3zoBaHusl y OOYyYarOIIMXCSl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, IpeAnonaraloumi chopMupoBaHHOCTS:

CaMOCO3HAaHUSs, BKJIIOYAIOIEro ClIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJILHOE COCTOSHUE,
BUJIETh HAIIPABJICHU I Pa3BUTHsI COOCTBEHHOM AMOLMOHAIBHON chepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKJIIOUYAIOLLET O CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHME, CIMOCOOHOCTh aJalTUPOBATbCd K HMOLUOHAIBHBIM
U3MEHEHUSM U IPOSIBIATE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO L€ U YCIIEXY,
ONTHMM3M, HHULIUATUBHOCTh, YMEHHE I€UCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEW;

AMMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHME ApYTUX,
YUUTBIBATH €r0 IIPU OCYIECTBJIEHUN OOLICHUSI, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BHICTPaUBaTh OTHOILIEHUS C IPYTHUMHU
JIOABMHU, 320 0TUTHCS, IPOSABIISATE HHTEPEC U pa3peiiaTh KOHGIUKTHI.

HNPEJMETHBIE PE3YJIBTATDBI

K xonny o6yuenust B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
oTpakaTh C(OPMUPOBAHHOCTH Y O0yYAIOLINXCS YMEHUMN:

JEMOHCTPUPOBAaTh Ha MPUMeEpax pojib U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIHMH, B IPAKTHYECKOU
eI TEIIbHOCTH JTIOJCH

YYUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YYEHHBIX (U3NUECKUX MOJeJNiel: MaTepuaibHas
TOYKa, MHEpLHaJbHAs cucTeMa OTCcYéTa, aOCOMOTHO TBEPAOE TENO, WICAIBbHBIA ra3, MOAEIU
CTPOCHHS T'a30B, JKHJAKOCTEW U TBEPABIX TEJ, TOUECUHBIA SJIEKTPUUECKHUI 3aps MPU PELICHUH
(bu3nUeckux 3aaady;

pacrio3HaBath (hu3MUecKue SBICHUS (IIPOIECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETHYECKOM TEOpUHU CTPOEHHUS BEIIECTBA M 3JIEKTPOJUHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIIKEHHE, CBOOOJHOE TMajJeHHue Ted,
JNBIDKCHUE 110 OKPY)XHOCTH, HWHEpIUs, B3auMojacicTBue Ttel, auddysus, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX TeN, M3MEHEHHEe 00BhEMa Ten MpU HarpeBaHHUH
(oxJaxkeHun), TeIJIOBOE paBHOBECHE, UCIIapeHUe, KOHAEHC CAllUs, TUIaBIeHUe, KpUCTaJUIM3alus,
KHUIIEHHE, BJIAXKHOCTh BO3/1yXa, ITOBBIIICHUE JABJICHHS Ta3a IPHU €ro HarpeBaHWM B 3aKPBITOM
cocyzie, CBSI3b MEXKJIYy IapaMeTpaMM COCTOSHUS ra3a B M30MpoLeccax, 3JIEeKTpu3anus Ted,
B3aUMO/ICHCTBHE 3aPSAI0B;



OIMCHIBATh MEXAHUUYECKOE ABMKEHHUE, UCIOJb3Yys (U3MUECKHE BEIMYMHBI: KOOpAMHATA,
yTh, NEpEeMEIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJia, UMITYJIbC Tejla, KUHETHYecKas
SHeprus, MOTEHIHallbHAs SHEprus, MexaHuuyeckas paboTa, MeXaHHWYEeCKas MOIIHOCTb, IpH
OMMCaHUM IMPAaBWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYHMH, HX
0003HAUEHUS U €UHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIUYUHY
C IPYT'MMH BEeJTMUUHAMU;

ONKCHIBATh M3YyUYEHHBIE TEMJIOBbIE CBOWCTBA TEl U TEIJIOBBIE SBICHUS, MCIIONb3YS
¢u3nuecKkue BEIMYMHBL JaBIEHHE Trasa, TEMIEpaTypa, CpeaHssl KHHETHYecKas SHEprHs
Xa0THYECKOI0 JBMIKEHUS MOJIEKYJ, CpEIHEKBaJApaTU4YHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEprus, padora rasza, KodQQUIMEHT NOJE3HOrO0 IEUCTBUS TEMJIOBOTO
JIBUTATENs; IPU ONKMCAHUHU MTPABUIIBHO TPAKTOBaTh (GU3NUECKUI CMBICI MCIIOIb3YEMbIX BETUYHH,
uX OOO3HA4YEeHUS M EAWHUIBI, HAXOAWUTH (OPMYIBI, CBS3BIBAIONINE JAHHYIO (DU3NYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAM;

OIUCHIBATh U3YYECHHBIE JJIEKTPUYECKHE CBOMCTBA BEILECTBA MU DJIEKTPUYECKUE SIBJICHUSA
(mporiecchl), UCIONB3Ysl (U3MUECKUE BEIIMUMHBL: AJIEKTPUUECKUH 3apsijl, SJIEKTPUUECKOe MoJe,
HanpsOKEHHOCTh  110JI1, IOTEHLUal, Pa3HOCTb IIOTEHIMAJIOB; IPU ONUCAaHUU IPABHIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHHS U EJUHMIIBI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BEIUYNHAMY;

aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl M SBICHMS, MCIONb3YsS (HU3MUECKUEe 3aKOHBI U
MPUHLMIBL 3aKOoH BcemupHoro tsarorenus, |, Il u |1l 3akonst HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIYJIbca, NPUHIUI CYNEPHO3ULIUN CUJL, TPUHIIMII
paBHOIIpaBUSl MHEPLUAIBHBIX CUCTEM OTCUETa, MOJIEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, T'a30BbIe 3aKOHBI, CBS3b CpeJHEH KUHETHMYECKOH SHEpPruu TelIOBOr0 IBUIKEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIOBUS (IPaHMIIbI, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI AEHCTBUSI MAILMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuuaTh yCI0BUA UX 0€30I1aCHOIO UCIOJIb30BAaHUS B IOBCEHEBHOU KU3HH;

BBIMOJHATh JKCHEPUMEHTHI TI0 HMCCIENIOBAHMIO (DU3MUYECKUX SBJICHUH M TPOLECCOB C
UCIOJb30BAHUEM IPSAMBIX M  KOCBEHHBIX HM3MEpPEHMH, Npu 3TOM  (OpMYJIUpOBATH
npobiieMy/3ajayy W TUIOTE3y y4yeOHOro OKCIEpUMEHTa, coOupaTb YCTAHOBKY U3
IPEIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBJIATh HpPsSIMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU ITOM
BBIOMpATh ONTHUMAJIBHBIM CHOCO0 M3MEpPEHHs M MCIIOJIb30BaTh H3BECTHBIE METONbl OLIEHKU
MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXKAY (HU3MYECKMMU BEIMYMHAMU C MCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHHH, HpU 3TOM KOHCTPYHUPOBaThb YCTAHOBKY, (PUKCHpOBATH pe3yJbTaThl
MOJTy4YE€HHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJAE TAaOIMLl U rpaHKOB, J€JIaTh BHIBOJBI
10 pe3yJibTaTaM UCCIEI0BaHUS;

co0oaTh mpaBuiia O€30MACHOrO TpyJda IHpHU TNPOBEIEHUU MCCIEAOBAHUM B paMKax
y4eOHOro JKCIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKO M MPOEKTHOM JeATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTETIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemiaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKONl MOJIEeNblo, HCIONb3Ys
¢du3nUecKue 3aKOHbI ¥ IPUHIIMITBI, HA OCHOBE aHaJM3a yCIOBHSA 3a/1a4H BBIOMPATh (PU3NUECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (POPMYJBI, HEOOXOTUMBIE s €€ pelIeHus,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATbHOCTh MOJYUYEHHOI'0 3HaUEHUS (PU3NUYECKON BETUYMHBI;



pelaTh KaueCTBEHHBIE 33/Jaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUHBYIO LEMOUYKY
paccyxJIeHUu# ¢ OMmOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUYECKUE SIBJICHUS;

UCMOJb30BaTh IPU PELICHHWM Y4YEeOHBIX 3aJady COBpPEMEHHbIEe HH(OpPMAaIOHHbIE
TEXHOJIOTUM Ui TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllud U IpEACTaBiI€HUS y4yeOHOH U
HAy4YHO-TIONYJISPHON HMH(OpMalMK, NOIYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIyYaeM Y0 HHPOPMAIHIO;

MPUBOIUTH TPUMEPHI BKJIaJla POCCHUCKUX M 3apyOSKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

UCMOJb30BaTh TEOPETUYECKHUE 3HAHMS MO (U3UKE B IIOBCEIHEBHOM JKM3HU JUIS
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJIs
COXPaHEHUS 3/J0POBbS U COOJIIOEHHUSI HOPM 3KOJIOIMUECKOI0 OBEIEHUS B OKPYXKAIOUIEH cperie;

paboTaTh B rpyIIie ¢ BHIMOJIHECHHEM PA3IMYHbBIX COIMANBLHBIX POJICH, IIIAHUPOBATh PaboTy
TPYyNIbl, PAMOHAIBHO pacHpeAesiATh OOS3aHHOCTH M IUJIAHUPOBATH JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHHBATh BKJAJ Ka)KJOr0 W3 YYaCTHHUKOB TPYMIbI B
peleHue paccMaTpUBaeMoi MpoOIEMBIL.

K xonmy oOyuenuss B 11 Kiaacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBaTh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHHMKH W TEXHOJIOTHUW, B MPAKTHYECKOI
NeSITEIbHOCTH JIF0/1€H, IIeIOCTHOCTh U €JUHCTBO (PU3MYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJENeH: TOUYCUHBIN
NIEKTPUYECKUI 3apsi, Jyd CBETa, TOYEUHBIH HCTOYHUK CBeTa, sJepHas MOJelb aroMma,
HYKJIOHHasi MOZI€JIb @aTOMHOT O si/ipa IpY peleHu pU3NUEeCcKuX 3a1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aMMOJEHCTBUE MArHUTOB, 3JIEKTPOMATHUTHAS
WHIYKIUSA, JeWCTBHE MAarHUTHOT'O TOJII Ha NPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsj,
AJIEKTPOMArHUTHbIE KOJeOaHUs U BOJHBI, MPIMOJIMHEHHOE PaCIpOCTpaHEHUE CBETA, OTPaKEHHE,
npenomieHue, WHTephepeHnrs, Audpakuus ¥ TONSpHU3AIMs CBETa, JUCHEPCUsS CBETa,
doTosnextpuueckuit 3¢ dext (poroaddekT), cBeTOBOE NaBiieHNE, BOSHUKHOBEHHUE JTMHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M MCKYCCTBEHHAs paIMOAKTUBHOCTD;

OINUCHIBATh M3YYCHHBIE CBOIMCTBA BelleCcTBa (IJIEKTpUUYECKHE, MAarHUTHbBIE, ONTUYECKUE,
AIIEKTPUYECKYI0 MPOBOAUMOCTD PAa3IMUYHBIX CPEl) M 3JIEKTPOMArHUTHBIE SBJICHHS (IIPOLECCHI),
UCTOJBb3ysl (PU3UYECKHE BEJIMYUHBL: DIIEKTPHUECKHM 3aps], cuja TOKa, OJIIEKTPUUYECKOe
HaNPSHKEHHE, YJICKTPUIECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOIBIKYIIAs CUJIa,
paboTa TOKa, MHAYKIUS MarHUTHOTO MoJjsi, cuna Ammepa, cuina JlopeHna, MHAYKTUBHOCTb
KaTyIIKH, SHEPrusl SJIEKTPUYECKOr0 M MarHUTHOTO TOJeH, MeproJ U 4acToTa KojiebaHwil B
KosIe0aTeIbHOM KOHTYpE, 3apsiJ U CUja TOKAa B MPOILIECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosnebaHuii, (OKyCHOE pacCTOSHHUE U OINTHYECKas Cujaa JIMH3bI, NPU ONUCAHUHU IPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAMU;

ONUCHIBATh H3YYCHHbIE KBAHTOBBIC SIBJICHUS M TPOLECCHl, HCIOIb3YS (PU3UUECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrus U
UMIyIbC (OTOHA, TEpPUOA TMONypaclanga, SHEPrus CBS3M ATOMHBIX sJIep, NPH OIHMCAHUH
MPAaBIWILHO TPAKTOBATh (PU3UYECCKHA CMBICI HCIIOJB3YEMBbIX BEIMYHH, UX OOO3HAUCHUS H



eIMHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLIME MAHHYIO (DU3MUYECKYIO BEIUYMHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEIUYUHBL

aHaJIM3UPOBATh (PU3MUECKHE MPOLECChl U SBICHMS, UCHOJIB3Ys (DU3MYECKHE 3aKOHBI U
OpUHLMIBL  3aKkoH OMa, 3aKOHBl IOCJEIOBATENbHOTO M MapajljIeIbHOTO COEAMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyms—JIeHna, 3aKoH SJIEKTPOMATHUTHOM  MHIYKUHUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETa, 3aKOHBI OTPa)KEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe DOiHmTEeHHa i1 ¢doTodddekra, 3aKOH COXPAHCHUS DHEPrUH, 3aKOH
COXpaHEHHUs MMIYyJbCa, 3aKOH COXPAaHEHUS DJJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHMUS
MaccoBOI'0 4YMCia, MOCTyJaThl bopa, 3aKOH paguoaKTHBHOIO pacraja, Npu 3TOM pas3indarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXEHHME M YCIOBHUS (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OIpeNeNATh HAlpaBJIEHUE BEKTOpAa MHIAYKIMM MAarHUTHOTO IOJs IPOBOAHHMKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U ONHUCBIBATh U300paXxKeHHe, CO3JaBaeMOoe IJIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINOJHATh JKCHEPUMEHTHl IO MCCIEIO0BAHUI0 (U3UYECKUX SIBJIECHMH M IPOLIECCOB C
UCIIOJIb30BAaHMEM  MPSIMBIX M KOCBEHHBIX H3MEpeHHuil: mnpu 3ToM  (GOpPMYIUpOBATh
npobieMy/3afgady W THIOTE3y y4eOHOro SKCIIEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEIIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBIATh HIpPSMble M KOCBEHHbIE HM3MEpEeHUs (U3NYECKUX BEIMYUH, NPU 3TOM
BbIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEpPEHUs U HCIOJIb30BaTh H3BECTHBIE METOABl OLICHKH
ITOTPELIHOCTEN U3MEPEHMUI;

HCCJIEZI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATh pe3yJbTaThl MOJYyYEHHOW 3aBHCUMOCTU
¢bu3nyecKuXx BETUYMH B BHJIE Tabmul M TpadukoB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEJIOBAHUS;

coOyrozlaTh TpaBHiia OE€30MAaCHOrO TpyJa INpH IPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOro JKCHEpPUMEHTa, Y4eOHO-UCCIIEOBATENbCKO M MNPOEKTHOM JEATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U TaOOPaTOPHOrO0 000PYAOBAHHUS;

pemaTte pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbI0, MCIONb3Ys
(u3nyecKue 3aKOHbI U IPUHIUIIBL, HA OCHOBE aHAJIM3a yCJIOBMS 3aJjaul BbIOUpaTh (PU3HUECKYIO
MOJI€b, BBIACIATh (U3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOOUMBbIE ISl €€ pelIeHHUs,
IPOBOAMTH PACUETHI U OLIEHUBATH PEAILHOCTh MOJIYYEHHOI'0 3HaUeHUs (PU3MUECKON BEIUUUHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMNOUYKY
paccykIeHull ¢ Oropoil Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh MHpPHU PEUICHHH Y4eOHBIX 3aJady COBPEMEHHblE HH(OPMAIMOHHBIE
TEXHOJIOTMM AJIsl MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETalud U MPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIPHOW HMH(OpMAIMK, MOJY4YEHHOH M3 pa3jIM4YHBIX HCTOUYHHUKOB, KPHUTHYECKU
aHAJIM3UPOBATH MOJIy4aEMYI0 HH(POPMAILHIO;

OOBSCHATH NPUHIUIIBI AEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3inyaTh
yCIIOBUS UX 0€30M1aCHOrO UCII0Ib30BAHMS B [TIOBCEAHEBHOM JKU3HM;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00BbsSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJOTHIA;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA N0 (U3MKE B TOBCEJHEBHOM JKHU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPONCTBAMHU, JJIs
COXPaHEHUS 37J0POBbS U COOJIIOEHHUSI HOPM KOJIOTMUECKOI0 IOBEIEHUS B OKPYXKaIOIlel Cpere;



paboTaTh B rpyIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIaHUPOBATh PaboTy
TPYNIbl, PAIMOHAIBHO PacCHpeAesisATh OO0S3aHHOCTH H  IJIAHUPOBATH JIEATEIBHOCTh B
HECTAHJIAPTHBIX CUTYallUsX, aJ[eKBATHO OICHUBATh BKJAJ KaXJIOTO0 W3 YYaCTHUKOB TPYIIBI B
peleHue paccMaTpUBaeMoi MpoOJIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM udposbie
Ne i/ past Konrtpoasbnbie | IlpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1.1 ®du3nKa ¥ METOIbI HAYYHOT'O TIO3HAHUS 2 Bubmorexa LIOK
' ARLHAY https://m.edsoo.ru/7f41bf72
1.2 0
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
2.1 K
HHeMaTa > https://m.edsoo.ru/7f41bf72
bub6mmoreka [JOK
2.2 7
Aunamitia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHECHHS B MEXaHUKE 6 1 1 bubmioreia LIOK
' P https://m.edsoo.ru/7f41bf72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMH€THY €CKOM 9 1 bubmumoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
2 1 1
3 OCHORb TePMOTMHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbI€ COCTOSTHUS BEIIIECTBA. 5 bubmmorexa [{OK



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

®da30BbIE TEPEX OB

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

Hroro mno pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
MeKTPOCTATHI 0 https://m.edsoo.ru/7f41bf72
[TocrosiHHbIN 3neKTpUYeCKUil TOK. Toku B bu6moTteka [JOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noJje. DJIeKTpoMarHuTHast 11 1 3 bubmmoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHndecKkue 1 3JIEKTPOMarHuTHbIE 9 1 bu6mmoreka [IOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
29 MexaHnuecKue U 2JIEKTPOMarHUTHbIE 5 1 bu6morexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 1 but6moreka [JOK
OTHOCHUTENBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAaHTOBOH ONTUKHU 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Bbu6morexa IIOK
4.2 C 4
TPOCHHE aTOMa https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
4.3 A 5
TOMHOE SIIPO https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DIeMEHTbI aCTPOHOMUU U aCTPODU3UKHI 7 Bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA30OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» ®uzuka / KacbsinoB B.A., O011ecTBO ¢ OrpaHi4eHHON OTBETCTBEHHOCTHIO «JIPODA»;
AxuunonepHoe o6mectBo «M3narensctBo «IIpocBemenue

» ®uswuka, 10 knacc/ Mskumies I'.41., ByxoBueB b.b., Cotckuit H.H. non penakuueit
[TapdentneBoit H.A., AxunonepHoe obmiectso «M3aarensctBo «IIpocBenienue»

» ®usuka, 11 knacc/ KacesaoB B.A., O611ecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmmectso «M3narensctBo «IIpocBerienuey

» ®usuka, 11 knace/ Msxumes I'.J1., Byxosuer b.b., Yapyrun B.M. nox penakiueit

[TapdentheBoii H.A., Akunoneproe oomectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
[Tporpamma kypca ¢usuku 1t 10—11 xmaccoB. bazoBelit ypoBeHs (aBTop B.
A. KacbsiHOB)

YMK «®Puzuka. 10 knacc. bazoBbiii ypoBEeHb»

1. ®usuka. 10 xknacc. ba3oBblil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxeHuem (aBrop B. A. KacesiHOB).

2. ®uswuka. 10 knacc. ba3oBwiil ypoBeHb. MeToandeckoe mocodue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 knaccel. ba3oBeiit ypoBenb. TeTpaap 151 1TaGOpaTOPHBIX
pa6or (aBTopbl B. A. KacesiHoB, B. A. KopoBuh).

4. ®usuka. 10—11 xnaccel. bazoBeiit ypoBenb. Komriekt terpaaeit miis
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsHoB)

5. ®uzuka. 10 knacc. Jlunakruueckne KapTouku-3aganus (aBropsl M. A.



Vmakos, K. M. Yiakos).

YMK «®Pu3zuka. 11 kiacc. ba3oBslil ypoBeHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHHUK € 3JIEKTPOHHBIM
npuiioxeHuem (aBrop B. A. KacbsHoB).

2. ®usuka. 11 knacc. ba3oBsiit ypoBeHs. MeToaundeckoe mocodue (aBtop B.
A. KacpsiHOB).

3. ®usuka. 10—11 kmaccel. ba3oselii ypoBens. Terpaas 1t mabopaTOpHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. bazoBeiit ypoBeHb. KoMmriekt Tetpaaeit miis
KOHTPOJIbHBIX paboT (aBTOpsI B. A. Kacesnos, 1. B. Urpsmios).

5. ®usuka. 11 knacc. Jlunaktuueckne KapTouku -3a1anus (aBTopsl M. A.

Vmakos, K. M. Yiakos).

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HHTEPHET

1 http://nsportal.ru - corransHasi ceTh paOOTHUKOB 00pa30BaHHUSL.

2 http://markx.narod.ru/pic/ - pusuka B 1mkose.

3 http://festival.1september.ru/articles/ - ¢pectuBanp negaroruueckux uaei
«OTKPBITBII YPOK».

4 http://www.fizika.ru/ - caiit ais yuutenedt GU3MKK U UX YICHHUKOB.

5 http://www.physics.ru/ - matepuansl mo pusuke.

6 www . ege .edu.ru - uapopmaironHtsiii moprain EI'D.

7 http :// school - collection . edu . ru/ - eaunas xomnekuus [{OPoB



