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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no ¢usnke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MporpaMMel, npeactaBieHHbix B PI'OC
COOQO, a Ttakxe c yuéroMm (QenepanbHOl paboyeil mporpaMmbl BOCHUTAHUS U
KOHLEMIMU IpenojaBanus yueOHoro npeamMera «Pusnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickonn ~— depepauuu, — peanu3yrOUUX  OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

CopgepxaHue mporpaMMmbl MO (U3MKE HANpaBieHO HAa (OPMHpPOBAHUE
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa oOyuyatomuxcs 10-11 kmaccoB mnpu
oOydyeHun uX (¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NEeSTEeNbHOCTHOTO  moaxoaa. IIlporpamma mo  (u3MKE  COOTBETCTBYET
tpeboBanusaM PI'OC COO Kk MmIaHUPYEMBbIM JUYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yibTaTaM 00Yy4YeHHs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanuzanuu  MEXMNPEIMETHbIX CBsi3ed (U3UKU C €eCTEeCTBEHHO-HAYYHBIMU
yu4eOHBIMM TpeaMeTamMHu. B Hell omnpenensioTcsi OCHOBHBIE LIE€NU H3y4YeHUs
($u3MKU Ha YpOBHE CPEIHEr0 OOIIEero 00pa3oBaHMUsl, MIIAHUPYEMbIE PE3yIbTaTh
OCBOCHHUS Kypca (PU3MKH: JUYHOCTHBIE, METanpeAMeTHbIe, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢pu3nke BKIIOYAET:

e IUIAHUPYEMbIC pe3yJbTaThl OCBOCHHUS Kypca (U3UMKH Ha O0a30BOM

YpOBHE, B TOM YHUCJIE MPEIMETHBIE Pe3yIbTaThI 10 TofaM o0y4eHus;

e cojepkaHue yueOHoro npeamMera «Pu3nkay» mo rogam 00y4eHus.

dusuka Kak Hayka O Haubosee OOIIMX 3aKOHaX MPUPOJbI, BBICTYIAs B
KayecTBe Yy4YyeOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIaJ B
cucteMy 3HaHUM 00 okpyxkatomeMm Mupe. lllkonbHbll Kypc ¢Gu3NKH —
CUCTEMOOOpa3yIoIUi 1  €CTECTBEHHO-HAyYHBIX Y4e€OHBIX IPEIMETOB,
IOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosioruei, ¢uzmdeckor reorpadueid U acTPOHOMHUEH.
Hcnonp30BaHuEe U aKTUBHOE NPUMEHEHHE (U3MYECKUX 3HAHUU OIpeaesnseT
XapakTep M pa3BUTHE pPAa3HOOOpA3HbIX TEXHOJOTMH B cdepe SHEPreTUKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHHUs] HOBBIX MaTEpPUAJIOB C 3aJaHHBIMU
CBOMCTBaMHU W Jpyrux. UM3ydenue ¢GU3MKM BHOCUT OCHOBHOW BKJIQJ B
(opMupoBaHHE €CTECTBEHHO-HAyYHOM KapTMHbI Mupa OOy4Yarolluxcs, B
(opMupoBaHNEe yMEHMH NPUMEHSATh HAyYHBIM METOJ MO3HAHWS IpU
BBINIOJTHEHUH UMU YU4E€OHBIX HCCIIEA0BaHUN.

B ocHOBY kypca ¢u3mkm s YpOBHS CpPEIHETO o0Iero oOpa3oBaHUs
MIOJIOXKEH PSII MAEH, KOTOpPhIE MOYKHO paccMaTpuBaTh KaK MPHUHLMIBL €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISETCS JIOTMUECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuajl U3 BCEX Pa3/iesoB (PU3MKH, BKIIOYACT
KaK BOTMPOCHI KJIACCHUECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEMl Marepuan Kypca (U3HUKH
o0beMHEH BOKpPYr (¢u3nueckux Tteopuil. Beaymmm B Kypce sBIseTcs
dopmMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpenronaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMAaNa (PU3NUECKONW HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
Gu3uKHn C pa3BUTHEM OOIIECTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTHYECKUMU MTPOOIEMaMHU.



Hoess npuxnaonou Hanpasnennocmu. Kypc ¢usuku npeamnosaraer
3HAKOMCTBO C IIUPOKHUM KPYroM TEXHUYECKHMX W  TEXHOJOTHYECKUX
MIPUIIOKEHUN U3YYEHHBIX TEOPUHN U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEICTBOM BBEACHHUS DSJIEMEHTOB
CoJlepKaHMs, TIOCBAMIEHHBIX JKOJIOTMYECKUM TIPOOJIEeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH M TCXHOJIOTHH, a TakKe OOCYXKICHUS
npoOJieM  paloOHANTBHOTO  MPHUPOAOIONB30BAHUA M IKOJOTHYECKOU
0€30MacHOCTH.

CTep)XKHEBBIMH JJIEMEHTaMHU Kypca (PU3MKW HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHus SABJIAIOTCA puznyeckue Teopuu ((HopMUpOBaHUE MPEICTABICHHUM O
CTPYKTYpE TIOCTpOCHUS (PU3NICCKON TeopHH, PO (HyHIaAMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMCHHBIX MPEJCTABICHUAX O TMPUPOJE, TPaHUIAX
NPUMCHUMOCTA TEOPHM, JIJII OMHCAHHUS ECTCCTBEHHO-HAYYHBIX SIBIICHUW U
IIPOIIECCOB).

CHCTeMHO-/ICITCIIBHOCTHRI TIOJX0JT B Kypce (U3MKU  peau3yeTcs
NpeXxae BCEro 3a CU€T OpraHM3alUd dSKCIEPHUMEHTATBHON JeSATeIbHOCTH
oOyuvaromuxcs. [lms 6a3oBoro ypoBHs Kypca (DM3UKHM — 9TO HCIOIB30BAHUE
CUCTEMBI ()POHTATBLHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1a00PaTOPHBIX
paboT, KOTOphle B TporpamMme 1o (Gu3nke OOBEAWHEHBI B OOIIMH CIHCOK
YUYCHUYECKUX TMPAKTUYCCKUX paboT. BeIAcIeHHe B YKa3aHHOM IIEpPEYHE
J1a00paTOPHBIX pabOT, MPOBOJAUMBIX JIJISI KOHTPOJISI M OIEHKH, OCYIIECTBIISETCS
y4aCTHHKaMHU  O00pa30BaTeIbHOrO IMpoIlecca HCXOIs U3 OCOOCHHOCTEH
IUTAHUPOBAHUS W OCHalleHus kaOwHera (u3uku. Ilpm 3TOM oOecmeymBaeTCs
OBJIaJIeHHE OOYYAIOIIMMHUCS YMEHHMSIMHU TMPOBOJUTh KOCBEHHBIE HW3MEpPEHUS,
UCCJIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPEIOKEHHBIX TUIIOTE3. )

OJIBIIIOE BHUMAaHHE Y/AENAETCA PEHICHUI0 Pacuy€THBIX M KayeCTBEHHBIX
3anay. [Ipu sTOM 1151 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3aJlaHHON (PU3MYECKON MOJENbIO, MO3BOJSIONIME TNPUMEHATh U3YYCHHbBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiefia Kypca, TaK U UHTerpupys
3HaHMsSI W3 Ppa3HBIX pasnenoB. IS KayecTBEHHBIX 3a7ad IPUOPUTETOM
ABIIAIOTCS 3aJaHusl Ha OOBSICHEHUE TMPOTEKaHUs (UIMUYECKUX SBICHUU W
IIPOIIECCOB B OKPYXKAIOIIEH KXU3HU, TpeOyromue BbIOOpa (HU3UUECKOU MOICIH
JUTSL CUTYaIluu TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO x wmarepuaibHO-
TEXHUYECKOMY OOecCIeueHn0 y4eOHOro mpoiiecca 0a30BBI YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpeAHEero oO0mero oOpa3oBaHMS JOJKEH H3y4aThCsS B
YCIIOBUSX TIPEIMETHOTO KaOWHEeTa (PU3UKHU WA B YCIOBHUSX UHTETPHUPOBAHHOTO
kaOWHeTa TMpPEeAMETOB €CTeCTBEHHO-HAydHOro IMKiIa. B kaOuHere Qusuku
JOJKHO OBITH HEOOXOIHUMOE JIabopaToOpHOE O00OpYyIOBaHUE JIS BBITIOJHEHUS
YKa3aHHBIX B TporpamMme Mo (U3NKe YYCHUUYECKUX MPAKTUYECKUX paboT H
J€MOHCTPAaLlMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmoHHoe o0opynoBanue (HOPMHUPYETCS B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHONW JOCTATOYHOCTH M OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TPOrpaMMme MO (U3NKE KIIOYEBBIX JIEMOHCTPALMMA IS
WCCJICIOBAHNUS HW3Y4YaeMbIX SIBICHUH © TIPOIECCOB, OMIHUPUYECKUX H
(dbyHIaMEHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHM.

JlabopatopHoe 00OpymOBaHHME IJisi YYEHHUYECKHX MPAKTUYECKUX padboT
dbopmMupyeTcst B BUJIe TEMATHIECKUX KOMIUIEKTOB U 00€CTIeunBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JBYX oOOydJaromuxcs. TeMaTHudecKkue KOMILIECKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM



MCII0JIb30BaHUU AHAJIOTOBBIX U HU(POBBIX TPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JTAOOPATOPUI.
OCHOBHBIMM LIETISIMU U3YYEHUS (PUBUKH B 001LIEM 00pa30BaHUU SABIISIOTCS:

dbopMHUpOBaHUE HWHTEpPECAa W CTPEMJICHHUS OOYYaIOMUXCS K HAYYHOMY
U3YYCHHIO TPUPOIBI, PAa3BUTHE WX WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHA O HAy4YHOM METOJE¢ TO3HAHUA U
(bopMHpOBaHUE HCCIEAOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBJICHUSM

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupOoBaHUE YMEHUN OOBSCHATH SIBJCHUS C HCIOJB30BAaHUEM
(bM3HUCCKUX 3HAHWHN ¥ HAYYHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABICHUNA O POJIU (HU3UKHU IS PA3BUTHUS JIPYTHUX
€CTCCTBECHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1efiei obecrieunBaeTcsl pelIeHHeM CIEeYIONINX 3a/1a4 B
npolecce U3y4eHus Kypca GU3MKU Ha YpOBHE CPEAHEro 00LIero oopa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HAaHUW 00  o0mMx  (u3myecKkux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUAX,  BKJIOYasg  MEXAHUKY,
MOJIEKYJISIpHYIO (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOPU3UKH;

dbopMHUpOBaHUE YMEHUW TMPUMEHSATH TEOPETHUUECKUE 3HAHMS IS
OOBsICHEHHUST (PUBNYECKUX SBJICHUW B TPUPOAEC U ISl TPUHIATHUSL
IIPAKTUYECKUX PEHICHUN B IOBCEIHEBHOMN KU3HU;

OCBOEHHE CIIOCOOOB pELIEHMs Pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoll MOJENbl0, 3a7ad, MOAPA3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3zianue (pU3NIECcCKOil MOJIeNH, aleKBaTHOW yCIOBUAM 3a1auH;
NOHUMaHuE (PU3NYECKUX OCHOB U NPUHIUIIOB AEHCTBUA TEXHUYECKUX
YCTPOMCTB M  TEXHOJOIMYECKUX IPOLECCOB, HMX BIMSAHUA Ha
OKPYXAaIOILYIO CPENY;

OBJIaJICHUE METOJAMHU CaMOCTOSATEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(u3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEpIpEeTalui HHPOpMAaLIIH,
OIpPENENECHNS JOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTATA;

CO3aHHUE YCIIOBUH TS pa3BUTHS YMEHUMU MPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUYECKOMN JIEATECIBHOCTH.

Ha msydenne ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 ximacce — 68 wacoB (2 yaca B HezelO).

[Ipennaraemseiii B mporpamme 1o (u3uke mepedeHb JTabopaTOpHBIX U
MPAKTUYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIh JIENAET BBIOOP
MpoBeIeHUsS J1abOpaTOPHBIX padOT W OMBITOB C YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEH 00yUarOIuXCsl.



COIAEPKXAHHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeToAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupoae. Hayunsle MEeTOIBI IIO3HAHUSA OKPYIKAIOLIETO
mupa. Ponp dKcriepuMeHTa M TEOpUM B IPOLIECCE IIO3HAHUSA IPUPOABI.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue pu3NMUECKUX sIBICHUHN U nipolieccoB. HayuHbie runoTessl.
duznyeckue 3aKOHbl M TEOPUU. ['paHULBl TPUMEHUMOCTH  (DPUIUUECKUX
3aKOHOB. [IpHHIUIT COOTBETCTBUS.

Ponb u Mmecto ¢pusuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHON KapTHHbI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJACH.

Jlemoncmpayuu

AmnanoroBsle U HU(POBbIE U3MEPUTENIbHbIE TPUOOPHI, KOMITbIOTEPHbIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBrxeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUYKEHUS.
Cucrema otcuéra. Tpaektopus.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATepUATbHONW TOYKH, UX MPOEKIUH HA OCH CUCTEMbI KOOPJIMHAT.
Ciio)keHue nepeMenieHnil U CII0KEHUE CKOPOCTEil.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsSIMOJUHEHHOe nBMkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NyTH U MEepEeMEIICHUS
MaTepuaibHON TOYKU OT BPEMEHH.

CBoOoaHOe majieHne. Y CKOpeHue CBOOOTHOTO TTaJIeHHUS.

KpuBosmueintHoe paBuxeHue. JIBH)KEHHME MaTepUalibHOM TOYKH 10
OKPY’KHOCTU C TOCTOSSHHOW IO MOJYJI0 CKOPOCTHIO. YTJOBasi CKOPOCTD,
nuHelHas ckopocTh. Ilepuon m yacrora oOparmneHus. LleHTpocTpemMuTeasHOE
YCKOpPEHHE.

TexHuyeckue YyCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: CIHIOMETP,
JBH)KEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIEpEIayu.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETa, WJUTIOCTpAIUs KMHEMAaTHYECKUX
XapaKTEPUCTHUK JBHKECHHS.

[IpeoGpazoBaHre NBMKEHHM C HCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Te B BO3yXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenune CKOpoCTH NpH ABUKEHUH TTO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, 1abopamopmusie pabomoi

N3yyeHne HEpaBHOMEPHOTO JBWXKEHHS C  LEIBK0  ONPENCICHHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUST MEXAY MNYTAMH, TPOHUJCHHBIMH TEJIOM 3a
MOCJICAOBATEIbHBIE PAaBHBIC IPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyenne nABMKEHUS MIApUKA B BSI3KOM KUJIKOCTH.

N3yueHne nBukeHUs Tela, OPOLIEHHOTO TOPU30HTAIIBHO.



Tema 2. /[lunamuka
IIpuamun ortHocutenbHOocTH ['anmunes. Ilepseii  3akoH  Herotona.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tema. Cwua. Ilpunnun cynepno3unuu cwi. BTopoll 3akoH
Herorona g MarepuanbHOM TOYkM. Tperunt 3akoH HeroroHa s
MAaTEPUATbHBIX TOYEK.

3akoH BceMupHOro TtsAroteHus. Cuna Tsxectu. llepBas kocMuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (IOKos, CKOJbXKEHUs, KaueHus). Cuiia TpeHwUs.
Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosduiment
TpeHusi. Cuiia CONPOTUBIICHUS MPU IBUKECHUU TEJaA B )KUIKOCTU WUJIU rase.

[TocTynaTenpHOE ¥ BpalaTeibHOE JBUKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT CHUJIbI OTHOCUTENIBHO OcCH BpauleHus. [lmedo cumel. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKH,
JB)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHue uHEpUUH.

CpaBHeHME MacC B3aUMOAEHCTBYIOIIMNX TEJI.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CiioxxeHue cui.

3aBUCUMOCTbH CUJIBI YIPYTOCTHU OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIBEME U MA/ICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue nBuxeHus 6pycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BOBHUKAIOIINX B MPYKUHE U
pPE3UHOBOM 00pa3siie, OT UxX JehopmMaIny.

HccnenoBanune ycioBUM paBHOBECUS TBEPAOTO TeEla, HMMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3axonbl coxpanenus é mexaHuke

NMnynbec maTepuaibHOM TOYKU (Tesla), CUCTEMBI MATEPUAIIBHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEHHSI UMITYJIbCA.
PeaktnBHOE 1BHXKEHHUE.

PaGota cuibl. MOIITHOCTH CHITBI.

Kunernueckast sHeprusi MaTepuaibHONH TOUKH. Teopema 00 M3MEHEHUU
KUHETUYECKOW SHEPTHHU.

[TorennumanbHas DHEPrus. [loTreHmanbHas SHEprus YIIPYTo
nedopMupoBaHHON mpyxkuHBL. [loTeHnuanpHas JHEprusi Tena BOIU3U
MOBEPXHOCTH 3EMJIH.

[loTeHunanbHble U HENOTEHIMaNbHble  cuibl.  CBs3b  pabOTHI
HEMOTCHUUAIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPIruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpoMCTBa U NPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
MPYKUHHBIA MTACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHHS UMITYJIbCA.



PeaxtuBHOE NBHXKECHUE.

[lepexoa moTeHUMANBHON SHEPTUH B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul

N3yuyenue abCOMOTHO HEYHNPYIroro yjapa ¢ NOMOILIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsizu pabOThl CHIIBI C HM3MEHEHHEM MEXaHHYECKOU
DHEPIUHU TeJla Ha IIPUMEPE PACTSKEHUSI PE3UHOBOTO KI'YTa.

Pa3nen 3. MosekyjsipHas Gpu3nKa M1 TEPMOAMHAMHUKA

Tema 1. Ocno6vt MONEKYNAPHO-KUHEMUYECKOU MeopulU

OCHOBHBIE MOJIOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUU M HUX
ombITHOE oOocHOBaHMe. bpoyHoBckoe mgBwkenue. Jubdysusa. Xapakrep
JIBW)KEHUS WU B3aUMOJECWCTBUS YacTHUI BellecTBa. MoOJeIM CTPOEHHS Ta30B,
KUJKOCTEH M TBEPIABIX Ted U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
mozeneil. Macca u pasmepsl moisiekysl. KommuectBo BemiectBa. IloctosHHas
ABoraapo.

TemoBoe paBHOBecue. Temmepatypa u €€ wusMepenue. [llkama
temneparyp Llenbcusi.

Mopgens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJIPHO-
KUHETUYECKON TEOpHUM HACaIbHOTO raza. AOCOIIOTHAs TeMIeparypa Kak mMepa
CpeHe KMHETMYECKOW SHEPruM TEIUIOBOIO JBHXEHMS 4vacTull rasza. Illkana
temnepatyp KeneBuna. ['azoBble 3akoHbl. YpaBHeHue MenzaeneeBa—
Knaneiipona. 3akon [lansrona. M3onponeccsl B U€aibHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM  BelecTBa. ['paduyeckoe TNpeNCTaBICHUE  H30IMPOIECCOB:
U30TepMa, U30X0pa, nu3odapa.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEUIECTBA, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHH.

OmnbrTel 110 UG Y3UHU KUAKOCTEH 1 Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAaHHE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mogenb, HILTIOCTPUPYIOLIAs TPUPOY JAABJIEHUA ra3a Ha CTEHKU COCYya.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHHUSI HACAIbHOIO Tasa,
U30IIPOLECCHI.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabomol

Ornpenenenue Macchl BO3/lyXa B KJJACCHOM KOMHATE Ha OCHOBE M3MEPEHUN
00BEMa KOMHATHI, JABJICHHS U TEMIIEPATYphl BO3/IyXa B HEH.

UccnenoBanne  3aBUCHUMOCTH  MEXAY  HapaMeTpamMu  COCTOSIHUS
Pa3peKEHHOr0 rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmoanHamuueckas CHCTEMA. BuayTpenHss DHEPIus
TEPMOJUHAMUYECKON CHUCTEMBI U cmocoObl e€ wu3MmeHeHus. KomudecTBo
TEIUIOTHI W pabota. BHYTpeHHsST SHEpPrusi OJHOATOMHOTO HJICATLHOTO Tasa.
Buzapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIyUEHHE. Y IeJIbHAsS
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEIIIOTHI IPHU TEILIONEpeaaye.



[lonstue 006 ammabatHom mpouecce. IlepBbIil 3aKOH TEPMOIUHAMUKH.
[IpymeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKH K H3ompoleccam. ['papuyeckas
MHTEpHpeTanus padoThl rasa.

Bropoit 3akon TepmoamHaMuku. HeoOpaTumMocTh MpOIECcCOB B MPUPOJIE.

TermnoBble MaIMHbL. [IpUHIUIIBI 1ENCTBUS TENIJIOBBIX MAILIUH.
[IpeoOpazoBaHusi PHEpruM B TEIUIOBBIX MarmuHax. Koad@uiueHT mosjae3Horo
nevictBus TersioBod MamuHbl. [ukn KapHo u ero xosduiiueHT mosie3HOro
JNEUCTBUS. DKOJIOTMYECKHE MPOOJIEMbl TEIIIOIHEPT€TUKH.

TexHuuyeckne ycTpoiicTBAa W MPaKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OITOBOM XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW 3HEPruu Teja MpU COBEPLICHUH PabOThl: BBHUIET
npoOKku W3 OyTBHUIKMA MOJA JIEWCTBUEM CXKaTOro BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIMS).

N3menenne  BHYTpeHHEW  dSHepruu  (TeMmrmepaTypbl) Tejla  IpHU
TEIIonepe1aye.

OnpiT mo aanabaTHOMY pACIIUPEHUI0 BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenn mapoBoi TypOWHBI, JIBUraTejsi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOIO JIBUTATEIS.

Vuenuueckuii sxcnepumenm, n1abopamopHie pabomul

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Aepezamuvie cocmosanusa eeujecmea. Dazoewvle nepexoont

[Tapoob6pa3zoBanue u koHnencamnus. VMcmnapenue u kunenue. AOCONMIOTHas
U OTHOCHUTENbHAs BIAXXHOCTh Bo3ayxa. HacellieHHbIH map. YaenbHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.

Teépnoe tenmo. Kpucrammuueckue u amopdHble Tenaa. AHU30TPOMUS
CBOMCTB KpucTaOB. JKuakue kpuctamibl. COBpEeMEHHBbIE MAaTEpUAJIbI.
[InaBneHue u KpucTayM3anus. Y aenbHas Teriora riasienusd. Cyomumanus.

VYpaBHeHuUE TEMI0BOro OanaHca.

TexHuueckne ycTpoWcCTBA M NPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpUaJIoB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl U3MEepeHUs BIaKHOCTH.

Habmronenne HarpeBaHus U MIIABJICHUS KPUCTAITIMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUcTaioB.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabomeol

N3mepeHnre OTHOCUTELHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoaAMHAMHUKA

Tema 1. nekmpocmamuxa

OnekTpu3auusi Tea. JJIEKTpUueckui 3apsia. JIBa Buaa 3IEKTPUUYECKHUX
3apsinoB. [IpoBOAHUKM, MUAEKTPUKU U TMOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbI 3I€KTpUYECKUN
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTH anekTpuyeckoro noss. [Tpunnun
CyHEPIIO3ULUHU ANEKTPUUYECKUX noJiei. Jlunuu HaIpPsHKEHHOCTU
AIEKTPUUYECKOTO TOJIA.



Pabora cun onekrpocratnueckoro mons. llorenmman.  Pa3HocTh
NOTEeHIUAN0B. [IpOBONHUKM M AUANEKTPUKH B IJIEKTPOCTATUYECKOM IIOJE.
JluanexTpuyeckas IpOHULAEMOCTb.

DIEKTPOEMKOCTb. Kongencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHIEHCATOPa.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTUUECKas 3alluTa, 3a3eMJIEHUE JJIEKTPONPUOOPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN almapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBue HadNEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTD DJICKTPOEMKOCTH IIJIOCKOrO KOHACHCATOPA OT ILIOLIATH
IJIACTUH, PACCTOSTHUSI MEXKTY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

9Hepr1/m 3apsKEHHOT 0 KOHJIEHCcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamophsle pabomei

N3Mmepenue 351eKTpoOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit nekmpuueckuii mok. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS 3JIECKTPUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IocTOSSHHBIN TOK.

Hanpsixenne. 3akon Oma 7151 ydacTka IENu.

DIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIbHOE CONPOTUBIICHHE BEILECTBA.
[TocnenoBaTenbHOE, MapaIENbHOE, CMEIIAHHOE COEAUHEHNE IPOBOJHUKOB.

Pabora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenma. MoIIHOCTH
ANEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHNUE UCTOYHUKA TOKA.
3akoH Owma i noJHOW (3aMKHYTOW) »siekTpudeckod mnenu. KopoTkoe
3aMbIKaHHE.

DONEKTpOHHAsE  MNPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W MPUMECHAs  MPOBOJUMOCTH
MOJIyIpoBOAHUKOB. CBoMCTBA P—N-niepexona. IlonmynpoBoaHUKOBEIE TPHOOPEL.

JEKTPUYECKU TOK B pacTBOpax M  pacIulaBax dAJIEKTPOJIUTOB.
DNEeKTpoaUuTHYECKas IUCCOoLMaus. DIEKTPOIIU3.

DNeKTpUUECKU TOK B razax. CamMOCTOSITENIbHBIM M HECAMOCTOATEIbHBIN
pazpsaa. Mosnus. [1nazma.

TexHuueckne yCTpOWCTBA WM NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA, AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BaKyyMHBIN
JIUOJN, TEPMUCTOPHI W  (OTOPE3UCTOPHI,  IMOITYNPOBOJHUKOBBIA  THOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mmepenue cuibl TOKA U HapPsIKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHHUS [IIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJIOIIAY MONEPEYHOTO CEUCHUSI U MaTepuana.

CMmemmaHHoe COCAMHCHUC IIPOBOJHHUKOB.



[IpsmMoe wu3MepeHue HSIIEeKTpPOABMXKYIIeH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHEr'0 COIIPOTUBIICHUS.

3aBUCHMOCTb CONTPOTUBIIEHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psi ¥ IpOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTh AUOA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3ydeHne cMEaHHOoro COEIUHEHUS PE3UCTOPOB.

N3Mepenue 3J1eKTpOABUKYILEN CUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHEI O
COIIPOTUBIICHUS.

HaGmonenue smekrpoiiusa.

MexnpeaMeTHbIe CBA3HU

N3yuenue kypca ¢pusnku 6a3oBoro yposHs B 10 kinacce ocyliecTBiIseTcs C
Y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€M C KypcaMH MaTE€MaTHKHU,
OMOJOTUHU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAY4YHbIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, DKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pellleHHe CHCTEMbl YpaBHEHUM, JHHEHHas (QyHKIMS,
napabona, rumepbona, ux rpaduku € CBOWCTBA, TPUTOHOMETPUUECKHUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX IIPOECKIIMU HA OCU KOOPAMHAT,
CJI0’KEHHE BEKTOPOB.

buonoeua: mexaHumdeckoe IBW)KEHHME B KMBOM mpupone, auddysus,
OCMOC, TEIJIOOOMEH JKUBBIX OpPraHU3MOB (BHIbI TEIJIONEpEaayuu, TEIIOBOE
paBHOBECHE), DIIEKTPUUECKHE SBJICHUS B )KUBOW MIPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BELIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX Tell,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTUYECKAS
JUCCOLMALINs, TaJIbBAHUKA.

lI'eoepagpusa: BIaxxHOCTb BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE IBUKEHHUM C UCIOIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHMs B TEXHMKE, NOIUIMIIHUKHU, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHMKE (pakeTa, BOJOMET M JPYrHE), JBUraTeb BHYTPEHHEIO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHJIUIMOHED,
TEXHOJIOTMM  TIOJY4EHUS COBPEMEHHBIX MaTepUaJOB, B TOM  YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOTMM,  DJIEKTPOCTAaTHYECKas  3allMTa,
3a3E€MJICHUE 3IEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIN MIPUHTED,
AJIEKTpOHArpeBaTeibHble  NMPUOOPBI,  3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JjekTpoAMHAMHKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

Iloctoguuple MaramTel. B3amMmogelcTBHE NOCTOSHHBIX MAarHHUTOB.
MarautHoe nosie. BekTtop MarHuTHOW WMHAYKUMH. [IpuHnmn cynepno3unuun
MarHuTHBIX MoJiel. JInHuM MarHuTHOM MHAYKIWU. KapTuHa JIMHUN MarHUTHOM
WHAYKIUW TOJISI MIOCTOSHHBIX MAarHUTOB.

MarnutHoe 1oJie TPOBOJHMKA € TOKOM. KapTuHa JIMHUN WHAYKIUU
MarHuTHOTO MOJIS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOT'O



MPOBOJHUKA, KaTymiku ¢ TokoM. Omnbelr Opcrepa. BsaumoneiictBue
MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAIPABJICHHUE.

Cuna JlopeHma, €€ Moayiabp W HampaBi€HHE. J[BHKEHHE 3apsyKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHUTHOM mose. Pabora cuisl Jlopenna.

SIBiieHME DIEKTPOMAarHUTHOW MHAYKUMHU. IIOTOK BEKkTOpa MarHUTHOU
MHAYKIWAWA. OJEKTPOJABWKYIIAs CUJIa WMHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Papanes.

BuxpeBoe snekTpuueckoe moiie. DJICKTPOABMXKYIIAS CHJIA WHIYKUWU B
MIPOBOJHUKE, IBUKYIIEMCS MOCTYNaTEIbHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. SIBIEeHME CAaMOMHAYKIUHU. OJIEKTPOABMIKYIIAS CHUIIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE NPUMEHEHHUE: TMOCTOSIHHBIC
MAarHMThl, 3JICKTPOMATrHUTHI, AJIEKTPOJBUTATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS €Yb.

Llemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE PTIEKTPOHHOTO My4YKa MATHUTHBIM MOJIEM.

JIMHUM MHIYKIIMU MAarHUTHOTO TIOJISI.

B3aumopelicTBre IByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue criibl JIOpeHI1a HA HOHBI AJIEKTPOJIUTA.

SIBiIeHnE IIEKTPOMArHUTHOW UHIYKIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTh  DJIEKTPOJABMXKYIIEW CHJIbl HMHAYKIMM OT CKOPOCTH
U3MEHEHUSI MarHUTHOT'O ITIOTOKA.

SIBrieHMEe CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, n1abopamopHwie pabonul

N3ydyeHrne MaratuTHOIO MoJist KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA MOCTOSHHOIO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHON UHIYKIIUH.

Pasnen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KOaeoOanus

Konebarenbnass cuctema. CBOOOJHBIE MEXaHHMYECKHE KOJICOAHUS.
["apmonunyeckue konebanus. Ilepuona, yactora, aMmuTyaa u ¢dasza KoieOaHUH.
[Ipy»’rHHBIN MAasITHUK. Marematnueckum MAasITHUK. YpaBHeHuUe
rapMoHUYecKkux koneOanuid. [IpeBpaieHne HHEPrUM TPH TAPMOHUUYECKHUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYyp. CBOOOAHBIC SJIEKTPOMATHUTHBIE KOJEOAHUS B
UJCATbHOM KOJEOaTeTbHOM KOHTYpE. AHAJIOTHUS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoseOanusmu. dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJICaTTLHOM KOJIe0aTeThbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxaromux  KojeOaHWSAX.  BBIHYXIEeHHBIE
MexaHn4eckue KosieOanusa. Pe3onanc. BeIHYXIEHHBIE 53IEKTPOMArHUTHBIC
KoJIeOaHwmsl.



Ilepemennslii TOk. CHHYCOHWITANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKa. AMIUINTYJHOE W JEHUCTBYIOLIEE 3HAYCHUE CHUJIBI TOKa U
HaIpPsHKEHMS.

TpaucdopmaTtop. [IpousBoacTBo, nepegada M NOTpeOseHHe
DNEKTPUYECKOW DHEPIrUH. OKOJOTHMYECKUE PUCKM TMpPU  NPOU3BOJCTBE
ANEKTpO3HEprun. KynapTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUHA B MOBCEIHEBHOM
KU3HU.

TexHUYecKue yCTpOMCTBA U IPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHUHU DJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KoJieOaTENbHOM CUCTEMbl (MPYXUHHBIM WU
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOMCTB BBIHYKICHHbBIX KOJIEOAHUIA.

HaGmonenue pe3oHaHnca.

CB0OOIHBIE 3JIEKTPOMATHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKAa W HANpSKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mnocinenoBaTEIbHOM COEAMHEHUHM PE3UCTOPA, KaTyLIKH
UHAYKTUBHOCTH ¥ KOHJEHCATOpA.

Mogenb TMHAN 3IEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, n1abopamopHwie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOa MalblX KoleOaHUN Tpy3a Ha HUTU
OT JIJIMHBI HUTU U MaccChl Irpy3a.

HccnenoBanne mNEpeMEHHOTO0 TOKa B I[ENUM U3  MOCIEAOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPAa, KATYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpomazHumHble 60IHb

MexaHnueckue BOJHBI, yclioBUs pacnpoctpaHenus. [lepuon. CxopocTb
pacrpoCcTpaHeHusi W JJuHa BOJIHBL llomepedHble M MPOAOJBHBIE BOJIHBIL.
WNuTtepdepentus u audpakiys MEXaHUYECKUX BOJH.

gByK. CxkopocTs 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS M3IYyYEHHS SJIEKTPOMArHUTHBIX
BOJH. B3anmuasa opuentauus BekTopoB E, B, V B ajekTpoMarHutTHON BOJIHE.
CBoiicTBa JEKTPOMAarHUTHBIX BOJH: OTPa)KE€HUE, MPEIOMIICHUE, MOJISIpU3aLus,
mudpakuus, narepdepeniusi. CKOpOCTh IIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMAarHUTHBIX BOJH. [[pUMEHEHNE 3JEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyHIMIBI paguOCB3U U TeNeBUACHUS. Paguonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAIOIIEN CPE/IbI.

TexHnueckre ycTpOHCTBa M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTBHI, YJIbTPAa3ByKOBas IMAarHOCTHKA B TEXHHMKE M MEAMIMHE, pajaap,
paauonpuéMHUK, TeeBU30p, anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OObpazoBaHue 1 pacrpoCTpaHEHNUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6mronenne natepdepeHmu u q1udpakiini MEXaHUMIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenune cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XCHUE,
MpeJIoMJIEHUE, NOJsApU3aLus, TUPpaKkus, UHTEpPEepeHLIUs.

Tema 3. Onmuxka

I'eomerpuueckas onruka. IIpsAMOIMHENHOE pPacHpOCTPAHEHUE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueuHbI HICTOYHHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3o0paxeHuit
B IUIOCKOM 3€pKaje.

[Ipenomsienne cBera. 3aKOHBI MpeIOMJEHUS cBeTa. AOCOIIOTHBIM
rokasaresns npesoMiieHus. IlonHoe BHyTpeHHee oTpaxenue. [IpenenbHeiil yroiu
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. CloxHbIN cocTaB Oenoro ceta. [[Ber.

ColOuparomue u pacceuBaroniue JuH3bl. Tonkas nunH3a. DokycHoe
pacCTOSIHUE U ONTHYECKasl CWiia TOHKOW JuH3bL. [locTpoeHune n3oOpakeHuil B
cobuparmomux W pacceuBaronux JuH3aXx. DopMyna TOHKOHW  JUH3BL
YBenuueHue, 1aBaemMoe JIMH30M.

[Ipenenbl npUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

BonnoBass onrtuka. Mutepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOCHUST MAaKCUMyMOB W MUHUMYMOB B HMHTEp(EpPEHIIMOHHOU
KapTHUHE OT ABYX CMH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cpeta. JudpakuroHHas pemérka. YcCIoBUE HAOIIOIEHUS
IJIaBHBIX MAKCUMYMOB TMpH TAJCHUM MOHOXPOMAaTUYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momsapusanuus ceera.

TexHuueckne ycTpoHcTBa W MPAKTHUYECKOE NPUMEHEHUE: OYKH, JYIa,
doToanmnapar, TPOCKIIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHENHOE pacIpOCTpaHEHHUE, OTPAKEHUE U TPEJOMIICHUE CBETA.
OnTuueckue npudopsI.

[TonHOE BHYTpeHHEE OTpaxkeHue. Mozaenb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Hab6monenne naTepdepeHm cera.

Hab6monenne nudpakmnuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyueHue crekTpa ¢ IOMOUIBIO IPU3MBI.

[Tony4yenue crexTpa ¢ TOMOIILI0 TUGPAKIIMOHHON PEIIETKH.

HaGmronenne nonsipu3anuu cBeTa.

Yuenuueckuii skcnepumenm, 1abopamopHsie pabomeol

N3mepenue nokazaresns NpeJoMIeHUs CTEKIa.

HccnenoBanne cBONCTB M300paKeHUI B JTMH3AX.

HaGmonenune nucnepcuu cBera.

Pa3jien 6. OcHOBBI cienaJILHON TEOPUHM OTHOCHTEIBLHOCTH
['paHuibl OPUMEHHMMOCTH  KJIACCUYECKOM  MexaHuku. [locTynartsl
CIIELIUATIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTb MOJIYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTU DUHIITEIHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHUE  BpPEMEHH U
COKpAIllEHUE JIJIVHBI.
DHEPrus U UMITYJIbC PENSATUBUCTCKON YACTHIIBI.



CBsA3b Macchl C SHEPrUE€M W MMITYJIBCOM PEJSITUBUCTCKON YaCTHIIBI.
DHEpPrus NOKos.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmuol K6anmoeou onmuku
®oronsl. ®opmyna [lnanka cBg3u 3Hepruv (GoToHa € €ro YacTOTOM.
DHeprus 1 UMIyJbC (OTOHA.

OtkpeiTie U uccaenoanue (orordpdexra. Onbiter A. I'. Cronerona.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ansa ¢potodrddexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenme cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa M MpaKTUYECKOE MpUMEHEHHue: (HOTOIEMEHT,
doTogaTuMK, coiHeyHasi OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03((HeKT Ha yCTAaHOBKE C IIUHKOBOM MJIACTUHOM.

Uccnenoranue 3akoHOB BHEMIHETO GhoTodPdexTa.

CBeToauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa mo paccessHUIO 0 -4aCTHII.
IInanetapnas monenbs aroma. I[loctynmatel bopa. M3nyudeHwe M mOTIIOINIEHUE
(OTOHOB TIPH TIEPEX0JIe aTOMa C OJHOT'O0 YPOBHSI DHEPTHHM Ha Apyroil. Bumwl
cniekTpoB. CIIEKTp YpOBHEW 3HEPruu aTomMa BOAOPOAA.

BonnoBeie cBoiictBa 4actuill. Bonwsl ne bpoins.  KopnyckynspHo-
BOJIHOBOM Jyalli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckne yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Ornpenenenue 1JIMHBI BOJIHBI JIa3epa.

HaGmonenne nuHeHYaThIX CIIEKTPOB U3JTYUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHie pabonul

Hab6mronenne muHenyaToro cuekTpa.

Tema 3. Amomnoe sopo

DKCIEPUMEHTBI, JIOKa3bIBAIOUIME CIOXKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OmnbITel  Pesepdopma 1o  ompeneneHuI0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMMa-u3ITy4YCHHS.
BnusiHue paainioakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHE npoTOHA U HelTpoHa. HykinoHnHas mozens siapa ['elizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M3oTomnsi.

Anbda-pacnan. DNEKTPOHHBIM W TO3WTPOHHBIN OeTa-pacman. [amma-
U3JlydyeHue. 3aKOH paJuOaKTUBHOIO pacraa.

DHeprusi CBSI3M HYKJIOHOB B simpe. SAaepubie cuibl. Jleext maccsr sipa.

SnepHble peakuunu. JleneHne u CUHTES Sa€Ep.

Anepubiii peaktop. Tepmosimepubiii cunTe3. [IpoOaeMbl U NMEPCIIEKTUBBI
SIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIACPHOM SHEPTEeTUKHU.

DnieMeHTapHbIe YaCcTULIbl. OTKPBITHE MO3UTPOHA.

MGTOIH)I Ha6JHOI[eHI/IH " pErucCTpaivm 3JICMCHTAPHBIX YaCTHII.



dyHnaMeHTaIbHbIe B3aUMOJICUCTBUS. ENMHCTBO (M3MYECKON KapTUHBI
MHpA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHas 6omoba.

Jlemoncmpayuu

CUY€TUMK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sakcnepumenm, 1a60pamopHvie pabomol

Hccnenosanue TpekoB yacTull (10 TOTOBBIM QoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3NKH

Ortanbel pa3BuUTUS acTpoHOMHUU. [IpukiagHOE W MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JBH>KECHUE.

CosnHeuHas cuctema.

Connue. ConHeuHass akTUBHOCTb. McTtounuk sHeprum CosHIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMma «CIEKTPabHBIN Klacc —
CBETUMOCTB». 3BE3/bI TIABHOM IMOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3]] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOeHUE
3B&31. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKICHUU U 3BoonMu CoHia
1 3BE3/. DTanbl )KU3HU 3BE3].

Muieunsiii [1yte — Hama I'anaktuka. [lonoxxenue u aBukenne ConHIa B
lNanaktuke. Tunbl ramaktuk. PaguoranakTikd W KBazapbl. UEpHBIE IbIPHI B
AIpax TaJIaKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranue
ranaktuk. Teopus bonbioro B3pbeiBa. PEIMKTOBOE H3TyUEHHE.

MacmraOHas ctpykrypa BeenenHoii. MeTaramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnrooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M C WCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUU [JIS1  OMpEeNeiCHUs TOJIOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE cO3Be3/ius CeBEepHOro MOMYyIIapHs U
SIPKUE 3BE3/BL.

Ha6monenus B reneckon JlyHsl, manet, Mieanoro [lyTu.

O600maromee nOBTOpeHNE

Pons ¢u3umkum u acTpoHOMHHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAJILHON M JTUYECKOW cdepax NesTeTbHOCTH YelIOBEKa, POJb M MECTO
GU3MKM W acTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTUHE MHpPA, POJb
¢dusznueckoit Teopun B GOPMHUPOBAHUY TPEICTABICHUN 0 (DU3UIECKON KapTHUHE
MHpa, MecTO (U3MUYECKOW KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O PUPOLE.

MexnpeaMeTHbIe CBA3U

Nzydenne xypca pusnku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsISTCS €
YYETOM COJEPIKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypCamMM MAaTEMAaTHKH,
OWonoTNu, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nonsimus, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUS: SBICHUE, HAYYHBIA (haKT, TUIOTE3a, (U3MUecKass BEIINYWHA, 3aKOH,
Teopusi, HAOIIOJeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIIb, H3MEPEHHE.

Mamemamuka: pelIeHUE CHUCTEMBI YPABHEHHM, TPUTOHOMETPUUYECKHE
byHKIMH: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIAECTBO, BEKTOPHI U UX MIPOEKIMU HA OCH KOOPAWHAT,



CIIOKEHUE BEKTOpPOB, IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKUUNA, MPU3HAKU
o00Usl TPEYroJIbHUKOB, ONpPENENeHUE IUIOIAAN IIOCKUX (puryp u odbéma
TeJ.

Buonoeusa: snexTpudyeckue SIBICHHUS B JKUBOM INPUPOAE, KoyeOaTeNbHbIE
IBWKEHHS B JKHBOW NPUPOJE, ONTUYECKUE SBICHUS B JKUBOM NPUPOLE,
NENUCTBHUE PAIUALIMU HA KUBBIE OPTAHU3MBI.

Xumusi: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OOpa30BaHUA KPUCTALIMYECKON  PEIIETKH,
CIIEKTpaJbHbIA aHAJIN3.

l'eoepaghus: MarHuTHBIE TMOJIOCa 3€MJIM, 3aJi€KHM MAarHUTHBIX Py,
(poTochbEMKa 3eMHON TOBEPXHOCTH, IPEICKa3aHUE 3EMIIETPACEHUH.

Texnonoeua: JHMHUMA DIIEKTPOIEpeNad, TIEHEepaTop IEPEMEHHOI0 TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS T€Yb, Paaap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, NpOEKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA,
COJIHEeuYHas OaTapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMUBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO mpeamera «Du3uKka» Ha ypOBHE CpPEIHETO OOIIETO
oOpazoBanus (0a30BBI  YpPOBEHb) [OJDKHO OOECMEUYUTh  JOCTUKEHUE
CIIEYIONINX JTMIYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIBHBIX
pe3yabTaTOB.

JIMUHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIBTaThl OCBOEHUs YydeOHOro mnpeamera «Du3nka
JTOJDKHBI ~ OTpa)xaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI COPMUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSAM POCCHHCKOTO 0OIIecTBa,
pacIIMpeHre JKU3HCHHOTO ONbITa M OMbITa JSATEIBHOCTH B IMPOIECCe
peanm3aii OCHOBHBIX HAINPAaBJICHUN BOCIUTATCIBHOW JCATEIBHOCTH, B TOM
YKCJIC B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHMUSI:

c(OpPMHPOBAHHOCTh  TPAKJIAHCKOW  IMO3WUIHMKA  OOYyYaoIIEerocss  Kak
AKTHBHOT'O M OTBETCTBEHHOT'O WICHA POCCHICKOTO 00IIECTBa;

NPUHITHE TPAAUIIMOHHBIX OOIIEYCIIOBEYCCKUX T'yMAaHUCTHYCCKUX U
JIEMOKPATHIECKHUX IIEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JICATEIHHOCTh B HHTEPECAX TPAXKIaHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIiHy;

yMEHHE  B3aUMOJICHCTBOBaTh C  COIMAIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX PYHKIUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTB K TYMaHUTAPHOU 1 BOJIOHTEPCKOM IEITETHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS:

cOpPMUPOBAHHOCTh  POCCHICKOU TpaXIaHCKOH  WJICHTUYHOCTH,
aTPUOTH3MA,

LEHHOCTHOE OTHOLUCHWE K TOCYIAPCTBEHHBIM CHMBOJIAM, TOCTHXKCHUSM
POCCUNCKHUX YUEHBIX B 00JIACTH (PU3UKU M TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIlMI0 U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI M LICHHOCTH, B TOM YHCIIC B
JESTENHHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJ[a B TOCTPOSCHUE YCTOMYUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETHUYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETHKY HAyYHOTO
TBOPUECTBA, MPUCYIIETO PU3NIECKON HAYKE;

5) Tpy10BOr0 BOCIHTAHMS :

MHTEPEC K PasiIMYHbIM cepam NpoheCcCHOHAIBHON ACSTEIBHOCTH, B TOM
quClie CBSA3aHHBIM C (PU3WKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymield mpodeccun W peann30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30OBaHHWIO W CaMOOOPa30BaHUIO B
oOsiacTu PU3KMKU HA NPOTSXKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOro BOCTIMTAHUSI:



c(OpPMHUPOBAHHOCTh 3KOJOTMUYECKOW KYJIbTYphl, OCO3HAHUE II00aIbHOTO
XapakTepa FKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUM B OKPYKAIOIIEU CpPElEC Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

paclIpeHue OMbITa JEITEIbHOCTHA 3KOJIOTUUYECKOM HATPABICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 110 HU3BHUKE;

7) IEHHOCTH HAYYHOTI'0 IO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs GU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAyYHOW JAEATEIbHOCTH, F'OTOBHOCTh B IPOLECCE
u3ydeHus (U3UKU  OCYIIECTBISATH MPOCKTHYH) U HCCIIENOBATEIbCKYIO
NEATENbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue a1elicTBUA:

CaMOCTOSITEILHO  (DOPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpoOIemMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPEAEIATD LEJH ACATECIBHOCTH, 3aJaBaTh MApAMETPhl U KPUTEPUU UX
JIOCTYKEHMS,

BBISIBIIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
(bU3UYIECKUX SIBJICHUSX;

pa3pabaThIBaTh IIaH PEIICHUS MPOOIEMBI C YIETOM aHAM3a UMEIOIITUXCS
MaTepHualbHbIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTb, OIICHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIECICTBUN AEATEIBHOCTH;

KOOPJMHUPOBATh W BBIMOJHATH pabOTy B YCIOBHUSAX peabHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS,

Pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH JKHU3HSHHBIX MPOOJIEM.

Ba3oBble uccieaoBaTebCKHe 1eMCTBUSA.

BJIaJIETh HAYYHOW TEPMUHOJIOTHMEH, KIIFOYEBBIMU MOHATUAMU U METOJIaMU
bu3uYecKol HayKH;

BJIQJICTh HaBBIKAMH y4eOHO-HCCIIeI0OBATEIbCKOM u MPOCKTHO M
NEATeIbHOCTH B 00JacTH  (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJIOB  pCIICHHMS 3aaad  (PU3HIecKoro
cojep KaHusl, MPUMEHECHHIO PAa3IUYHbIX METOJIOB IMO3HAHMUS;

BJIQJIETh BUJIAMHU JICITEILHOCTH IO TOJYYEHHIO HOBOI'O 3HAaHHUA, €T0
HHTEpIpETAllid, MPeoOpa30oBaHUIO W NPUMEHCHHIO B Pa3JIMUHBIX YYCOHBIX
CUTYaIUAX, B TOM YHCIIC ITPH CO3aHUN YICOHBIX IIPOSKTOB B 00J1aCTH (DU3UKWU;

BBIABJISITh NMPUUYUHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIu3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ peIIeHUs, HAXOAUTh apryMeHThI JJI JI0Ka3aTeIbCTBA
CBOUX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aQHAJIM3UPOBATh TMOJYYEHHBICE B XOJI€ PEHICHHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh W (POpMYIHUpPOBaTH COOCTBEHHBIE 3aJadyd B 00Opa3oBaTeIIbHOM
NEATEeIILHOCTH, B TOM YHCIIC NTPH N3yUCHHUH (DU3UKHU;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh MMPUOOPETEHHBIN OIBIT;



yMETh TMEPEHOCUTh 3HAHUS MO0 (PU3UKE B MPAKTUYECKYIO 00JIACTh
KU3BHEACATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJJIaraTh OPUTHHAIBHBIC MTOX0/IbI U PEIICHNUS,

CTaBUThH MPOOJIEMBI U 33/1a41, TOMYCKAIOIIHNE AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undpopmaunmueii:

BJIAJIETh HaBBIKAMU TOJIydeHUsT UHPopMaruu (U3UIECKOTO COJep KaHUs
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPNpPETaHIo HHPOpMAIMKU Pa3IMUHBIX BUAOB U (OpM
MpeCTaBICHNUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIUH;

UCIIOJIB30BaTh CpelcTBa HMHGOPMAIMOHHBIX KM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU  KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBAaHWUN APrOHOMUKHU, TEXHUKH
0€30MacCHOCTH, TUTHUEHBI, PecypcocOEepeKeHUs, TPABOBBIX M ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAECPKAHUS B Pa3IUYHBIX (Popmarax ¢
y4€TOM Ha3HaueHuss WHPOpPMAIlUM U  IICJICBOM  ayJUTOPUH, BBIOUpas
ONTUMAIBHYIO0 (OPMY NIPEACTABICHUS U BU3yIU3AIINH.

KoMMyHnKaTUBHBIE yHUBEPCAJIbHbIE YYeOHbIE 1eHCTBHS:

OCYIIECTBIIATh OOIIEHWEe Ha ypokax (U3UKK HW BO BHEYPOUYHOU
JIEATSIIHHOCTH;

pacrio3HaBaTh TMPEANOCHUIKA KOH(JIMKTHBIX CUTyallud M CMST4YaTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U HCII0JIb30BaTh MPEeUMYIIECTBA KOMaHTHOH 5
WHUBUTYaIbHON PaOOTHI;

BBLIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX NEUCTBUH C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJI0r0 YjeHa KOJUICKTUBA;

NpUHUMATh 1€MW COBMECTHOM JIESATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JNOCTUKECHUIO: COCTABJIAThH IUIAH JCHCTBHM,
pacrpenensaTh Pojd ¢ y4éTOM MHEHHH YYacCTHUKOB, OOCYXKJIaTh pPe3yJbTaThl
COBMECTHOMW pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C IO3UIIUM HOBU3HHBI,
OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B Pa3IMYHBIX
CUTYAITUAX, TIPOSBIATH TBOPUYECTBO U BOOOPAKECHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepPCcAJIbHbIE YYeOHbIE 1eHCTBUSA
CamMoopranusanus:

CaMOCTOSITEILHO ~ OCYIIECTBIISATh TMO3HABATEIBHYIO JEATCIBHOCTH B
obmacth (HU3MKK W aCTPOHOMHUH, BBIABIATH MNPOOJEMBI, CTaBUTh U
dbopmyTHpoBaTh COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITEILHO COCTABJIATH IJIAH PEIICHUS] PACUETHBIX U Kau€CTBEHHBIX
3a7a4, IUIAaH BBIMOJHEHUSA TMPAKTUUYECKOW PaObOThl C YUYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYalIHsIM;



paclMpATh pamMKd ~ y4eOHOro mpeaMera Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHN;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, OpaTb Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAMIMH B 00JIaCTH
(¢u3MKM, TOCTOSTHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIA W  KYJIbTYPHBIN
YPOBEHb. .

AMOKOHTPOJIb, IMOLUMOHAIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJaJ€Th HABBIKAMHM [IO3HABATEJILHOW peQeKCMH KaK OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM;

UCIIOJIb30BaTh MNpUEMBI pedJeKCud I OLICHKM CUTyallud, BbIOOpa
BEPHOTO pelICHUS;

YMETh OLEHUBATH PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHs MO HX
CHU)KCHHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTrUX NpPU aHAJU3€ PE3yJIbTaTOB
NEeSITEebHOCTH;

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTrUX MpU aHAJIU3€ PE3yJIbTaTOB
NEeSITEebHOCTH;

IpU3HABATh CBOE MIPaBO U MPABO JIPYrUX Ha OMIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOEHUS ITPOrPAMMEBI
no ¢u3MKe Ui YPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyYaromuXxcs

COBEPIIEHCTBYETCS AMOITMOHAIIbHBIN UHTEIJIEKT, MpeAnoIaramui
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIIOYAIOMIETO  CIMOCOOHOCTh  TNOHMMATh  CBOE

OYMOIIMOHAILHOE COCTOSTHUE, BHUJCTh HAIPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM cepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
OMOIMOHAILHBIM HM3MEHCHHSM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKITIOYAIONIEH CTPEMIICHHE K IOCTHKCHHIO IICITH
U yCTeXy, ONTUMU3M, HTHUITMATUBHOCTh, YMEHUE JEHCTBOBATH UCXO/IS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTH TMOHUMAaTh SMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYHTBIBaTh €ro TpHU OCYIICCTBICHUH  OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHHMIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPaWBAThH
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH, HHTEPEC U Pa3pelIaTh
KOH(DITUKTEHI.

HNPEAMETHBIE PE3YJIBTATHBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATH Ha MPUMEPAX poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIBLHOCTHU JIFOJCH;

YUUTHIBATh TPAaHULBI NPUMEHEHHUS H3YyYEHHBIX (U3UUECKUX MOJENei:
MaTepualibHas TOYKa, MHEpIHUaIbHAs cCUCTEeMa OTCY€Ta, aOCOJIOTHO TBEpPIOE
TE€JIO, MJCAIbHBIM ra3, MOJEIU CTPOEHHUS Ta30B, KUIKOCTEHM U TBEPABIX TEIl,
TOUEYHBIN SJEKTPUUECKUIN 3aps]l IPU pelieHnr (HU3NUECKUX 3a/1aY;

pacrio3HaBaTh (hU3MUYecKue sIBJICHUS (TPOILIECChl) U OOBSACHATH HMX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETHUYECKONM TEOPUH CTPOCHUS
BEIIECTBA W  DJIEKTPOJMHAMUKH: pPAaBHOMEPHOE M  PAaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TMajJeHHE Tes, JIBH)KEHHE TI0
OKPYXHOCTH, WHEpUus, B3aumoneicrsue Tten, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEN, U3MEHEHUE 00bEMa Tes Mpu
HarpeBaHuu (OXJaXICHHM), TEIUIOBOE PaBHOBECHE, MCIApEHHE, KOHJEHCALHs,
IUIABJIEHUE, KPUCTAJUIM3ALUsA, KUIIEHHE, BJIAXHOCTh BO3/1yXa, IIOBBIIIEHUE
NABJICHHUs Ta3a IpU €ro HarpeBaHWU B 3aKPBITOM COCYAE, CBSI3b MEXKAY
napaMeTpaMyd COCTOSIHMSL Tra3a B M30IpolLeccax, JJIEKTpU3alus  Ted,
B3aMMOJICVICTBUE 3aPsIIOB;

ONMKCHIBATh MEXaHMYECKOE JBUIKEHUE, UCTIONb3Ysl (U3MUECKUE BETMYUHBI:
KOOpJIMHATa, NyTh, NEPEMEILIECHUE, CKOPOCThb, YCKOPEHHME, Macca Tela, CHIIA,
UMITyJIbC ~ T€Jla, KUHETUYECKas  DJHEPrusi, IMOTEHUUAJIbHAs  DHEprus,
MexaHuueckas pabora, MEeXaHUYeCcKass MOIIHOCTb; MPH OMHCAHUHU MPABUIBHO
TPAKTOBaTh (PU3MUECKUN CMBICI HUCTONB3YEMBIX BEIIUYUH, UX O0O3HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY
C ApYTUMH BEJIMYUHAMU;

ONMCHIBATh W3YYEHHBIE TEIIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBIICHUS,
UCTIONIb3YA (U3MYECKHE BEIUYMHBI: JIaBIEHHWE Trasza, TeMmIeparypa, CperaHss
KMHETUYECKas JHEprus Xa0THYECKOTO JIBUKCHUS MOJIEKYIL,
CPEOHEKBAIPATUYHASL CKOPOCTHh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, pabora raza, KOAIPOUIMEHT TMOJE3HOTO JECUCTBHUS TEIUIOBOTO
JBUTATENA; TPU ONUCAHWUU TMPABUJIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEITUYHH, WX OO03HAYEHUS U €IWHUIIbI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BEITUUMHAM;

ONMCHIBATH  M3YYCHHBIE  DJJICKTPUYECKHE  CBOMCTBAa  BEILIECTBA U
ANEKTPUYECKHE SBJICHUS (MPOIECCHI), HCIONb3Ysl (U3MUECKHE BEIHYMHBI:
AJIEKTPUYECKUH 3apsl, JIIEKTPUUECKOE T0JIE€, HANPSKEHHOCTD 1OJIs, IOTEHIMAI,
pa3HOCTh NMOTEHIHUAIOB; MPHU OMHCAHUM MPABHWIBHO TPAKTOBATh (PU3MUECKUIA
CMBICT HCHOJb3YEMbIX BEJIWYMH, UX OOO3HAUECHHS U EIUHUIIBI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIWYMHY C JAPYTUMU
BEJIMYMHAMMU;

aHaJIM3UpPOBaTh  (PU3MUECKHE TMPOLECChl U  SIBICHHUS,  HCIIOJbB3Ys
¢u3nueckre 3aKOHbI W MPUHIUIBI: 3aKOH BceMupHoro Tsarotenus, [, I u III
3akoHbl HpBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW JHEpPruH, 3aKOH
COXpPaHEHMs UMITYJIbCA, IPUHLUII CYNEPIO3UIMMN CUJI, IPUHLUII PaBHOIIPABUS
WHEPLUUAIBHBIX CHUCTEM OTCUY€Ta, MOJIEKYJAPHO-KMHETHYECKYIO  TEOPHIO
CTPOEHHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEW KMHETHYECKOM DHEPTUH
TETUIOBOTO JIBMDKEHUS MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH
TEPMOAVHAMHUKH, 3aKOH COXPAaHEHUS JJIEKTPUYECKOro 3apsna, 3akoH Kyiona,
IIPU 3TOM Pa3NUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUECKOEe
BbIpaK€HUE U yCIOBUS (IpaHUIbI, 00J1aCTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TPUHIUIBI JCUCTBUS MaIIUH, OPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inuyaTh YCJIOBUS UX 0€30MaCHOTO HCIOJIb30BAHUS
B IOBCEHCBHOM JKU3HU;

BBITIOJIHSITh DKCIIEPUMEHTHI MO MCCIEAOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HWCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUU, TIPU ITOM
dbopmynupoBaTh mpobiieMy/3aadyy W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO0 000pYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMynTUpOBaTh BHIBOBI,

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHbIE U3MEpEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOMpaATh ONTUMAJBHBIA CHOCOO H3MEPEHUsS U UCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKHU MOTPEITHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTU MEXIY (U3WYECKUMU BEIUYMHAMH  C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
dbuKcupoBaTh Pe3yIbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B
BU/JIEe TaOIUI] ¥ TpaUKOB, JIeJaTh BEIBOJIBI MO PE3yIbTaTaM HCCIICI0BAHUS;

co0JIro/1aTh TIpaBUiia 0E30MacHOr0 TPYJia MPU MPOBEICHUH UCCIEIOBAHUM
B paMKax y4yeOHOTO IKCIEPUMEHTA, Y4EOHO-UCCIEIOBATEILCKON U MTPOCKTHOM
NEATeTbHOCTH € HWCIOJb30BaHUEM  M3MEPUTEIBHBIX  YCTPOMCTB U
1abopaToOpHOro 00O0PYAOBAHUS;

pemaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PU3MYECKON MOJIETBIO,
UCTIONB3Ysl (PU3MUeCKre 3aKOHbl U TMPUHIMIBI, HA OCHOBE aHajin3a YCIIOBUS
3a/1a4d BBIOMPATh (DU3NYECKYI0 MOJIENb, BBIICIATh (DU3UUYECKHE BEIUYMHBI H
dbopmyIbl, HEOOXOAUMBIC Il €€ PEIICHHsI, MPOBOAUTL PAacuéThl U OLICHUBATH
PEaNbHOCTD MOJTYYEHHOTO 3HaYeHUsI (PU3NYECKON BETUUHHBIL;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMPOTHBOPEUMBYIO LIEMIOYKY PACCYKAECHUN C OMOPOW HAa M3YyYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHUS;

UCIIOJIb30BaTh ~ NPH  pelIeHWHu  y4eOHbIX  3a7a4y  COBPEMEHHBIE
UH(GOPMAIIMOHHbBIE TEXHOJIOTUU  JUIA MIOUCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpETalliid W TpeACTaBlieHus y4eOHOW W HAyYHO-TIOMYJISIPHOU
uHpOpMAIINK, TIOJYYCHHOW M3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOJTyYaeMylo HH(OpMAIUIO;

OPUBOJIUTh TPUMEPHl BKIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B TTOBCEIHEBHOM KU3HU
st obecrieueHus 0e30MacHOCTH TpW  OOpamieHuu ¢ nOpudopamMu U
TEXHUYECKUMU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBbSI M COOIIO/ICHUS HOPM
AKOJIOTUUYECKOTO MOBEJICHHS B OKPYXKAIOILIEH cpeae;

paboTaTh B TPYMIE C BBHIMOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAIMOHAIBHO pacHpenesTh OOS3aHHOCTH H
IUIAHUPOBATh  ACSATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJICKBaTHO
OLICHWBATh  BKJAJ  KaXXJOr0 U3 YYaCTHUKOB TpyNnmnbl B  pElHICHUE
paccMaTpuBaeMOM MPOOIIEMBI.

K xonny o0yuenust B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMEHUM:

JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B PAa3BUTHU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
(bu3nYecKoi KapTHUHBI MUPA;



YUHUTHIBATh TPAHUIBl TMPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJIEIICH:
TOYCYHBIN DJJIEKTPUYECKUN 3apsi, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETAa,
sIepHasl MOJEJb aToMa, HYKJIOHHAash MOJI€NIb aTOMHOTO siipa NpPHU pEIICHUU
dbu3nYecKux 3aaay;

pacrio3HaBaTh (U3UUYECKUe SIBICHUS (TPOILIECChI) U OOBSACHIATH HMX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKU W KBAHTOBOM (DU3UKHU: 3JIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aUMOJICHCTBE  MarHUTOB, DJEKTPOMAarHWTHas  MHAYKIUS, JICHCTBUE
MarHuTHOTO TIOJii Ha TMPOBOJHUK C TOKOM U JABWKYIIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJEOaHUs U BOJHBI, MPSIMOJMHEHHOE paclpOCTpaHEHUE
CBETa, OTPaXKEHUE, TIpeIOMIICHHE, UHTepDepeHIus, TUDPAKIIUSI U IO PU3ALIHS
CBeTa, nucnepcus cBeta, hortodnekrpudeckuii 3gpdext (hororddexr), cBeToBOE
JaBJIeHWE, BO3HMKHOBEHHWE JIMHEMYAaTOro CHEKTpa aTroMa  BOJIOPOJA,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs! PaJUOaKTUBHOCTb;

OMHCHIBATh U3YYECHHBIC CBOMCTBA BElIECTBA (IJIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE,  DJIEKTPUUECKYI0  MPOBOAUMOCTh  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), UCTIONB3YS (PU3UUYECKUE BEITUYHHBI:
ANEKTPUUECKUM 3apsijl, CUjla TOKA, AIEKTPUUECKOe HAMPsKEHUE, IEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOJABIKYIIAs cuiia, padora
TOKa, WHAYKIHUS MArHUTHOrO 1mojs, cuna Awmmepa, cwia JlopeHia,
WHJYKTUBHOCTh KATYIIIKW, SHEPTUs DJJICKTPUYECKOIO W MATHUTHOTO TIOJIEH,
NEPHUOJ] U YacTOTa KojieOaHuM B KoJieOaTEIbHOM KOHTYpE, 3apsjl U cujla TOKa B
mpolecce TapMOHHMYECKHUX  DJICKTPOMArHUTHBIX  KojieOaHuii, (oKycHOE
pPAcCTOSIHME M ONTHYECKasi CUIa JIMH3bI, IPU ONMUCAHUU TPABHIBHO TPAKTOBATH
(bu3MUeCcKUii CMBICT HUCIHOJIB3YEMbIX BEJIMYHMH, MX OOO3HAUEHUS WU €IUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYI0 (U3UYECKYI0 BEIMYHUHY C
JIPYTUMH BETMYMHAMM;

ONKCHIBATh H3Y4YEHHBIE KBAHTOBBIC SIBIICHUS W TIPOLECCHI, HCIONb3YS
¢u3znuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTrUs W UMIYIhC (OTOHA, MEPUOJ] MOJIypaclaja, YHEprus
CBSI3M aTOMHBIX siiep, MPH ONHCAHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUI
CMBICII HCIIONB3YEMBIX BEJIMYMH, WX OOO3HAUYCHHUS W EIUHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMM, BBIUUCIISATH 3HaUYCHUE (DU3UUECKON BEITHMYUHBI;

aHANMM3UPOBATh  (PUBMYECKHE TPOIECCH W SIBICHHS,  HCIOIB3YS
¢u3nueckre 3aKOHbI U MPUHIUIIBL: 3aKk0H OMa, 3aKOHBI TIOCIE0BATEILHOTO U
MapajuieIbHOr0 COEIMHEHUS MPOBOAHUKOB, 3akoH J[[xoyns—JleHua, 3akoH
AIEKTPOMArHUTHOM MHAYKIMHU, 3aKOH MPSMOJUHEWHOrO0 pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAKEHHSI CBETA, 3aKOHBI IMPEJIOMIICHUS CBETA, YpPAaBHEHUE
OuHmTeiHa 1 GoToddPeKTa, 3aKOH COXpPAHESHHSI YJHEPTUH, 3aKOH COXPAaHCHHUS
HMMITYJIbCa, 3aKOH COXPAaHEHUS SJIEKTPUYECKOIO 3apsA/ia, 3aKOH COXpPaHEHUs
MaccOBOT0 4HCIa, NOCTyJaThl bopa, 3aK0H paluOaKTUBHOIO pacnajaa, Ipu 3TOM
paznu4aTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOoe
BbIpaKEHUE U yCIOBUS (IpaHUIbI, 00J1aCTH) TPUMEHUMOCTH;

ONpENEeNATh HAMNpaBICHUE BEKTOpA WHAYKIMM MArHUTHOTO  MOJs
MMPOBOJHUKA C TOKOM, CHJIbI AMniepa u cuisl JIopeHna;

CTPOUTh U ONMUCHIBATH M300pa)KE€HUE, CO3/1aBAEMOE IIOCKUM 3€pKajIoM,
TOHKOM JIMH30M;

BBITIONHATh SKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
MIPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU ITOM
dbopMynupoBaTh MpodaeMy/3a1ady U TUIOTe3y Y4eOHOro SKCIIEPUMEHTA,



coOupaTh YCTAHOBKY M3 MPEJI0KEHHOIO O0OpYIOBAaHMS, MPOBOAUTH OMBIT U
bopMynTUpOBaTh BHIBOBI,

OCYILIECTBIIATH MPSMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH,
IpU 3TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHs M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pE3yJIbTAaThl MOJYYEHHOM 3aBUCUMOCTU (DPU3MUECKUX BEJIMYHMH B BHUJIE TAaOIUL U
rpaduKoB, AenaTh BHIBOABI 10 pe3yabTaTaM UCCIEIOBAHMUS;

co0JIro1aTh TIpaBUiia 0€30MacHOrO TPYJla MPU MPOBEICHUH UCCIEIOBAHUM
B paMKax y4yeOHOro 3KCHEepHUMEHTa, Y4eOHO-HCCIE0BATENbCKON U MPOEKTHOM
JESTENbHOCTH  C  MCIOJb30BAHUEM  H3MEPUTEIBHBIX  YCTPOMCTB  H
1abopaTopHOro 000PYAOBAHUS;

pemiath pacy€THble 3aJayd C SBHO 3aJaHHOM (U3HUECKON MOJIETbIO,
UCIIONIb3Y (PU3WYECKHE 3aKOHbI M NPUHIMIBI, HA OCHOBE aHalU3a YCIOBUS
3a/layd BBHIOMPATh (PU3MYECKYIO MOJIENb, BBIACIATh (U3HMUECKUE BEIUYUHBI U
(dopMyIbl, HEOOXOUMBIE ISl €€ pelIeHHs, TPOBOAUTH PACUEThl U OLEHUBATH
PEaNbHOCTD MOTYYEHHOTO 3HaYeHUs! (PU3NYECKON BETUUHHBIL;

pemarhb KayeCTBEHHbIE 3a/1avyu: BBICTPanBAaTh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYXKIACHUN C OMOPOW Ha M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS;

UCIIOJIb30BaTh ~ NPH  pElIeHWH  y4eOHbIX  3a7a4  COBPEMEHHBIE
UHPOpPMAIIMOHHBIE ~ TEXHOJOTHU  JJIs  TIOWCKA, CTPYKTYypUpPOBaHHUS,
UHTEpIpETalliid W TpeAcTaBlieHus y4eOHOW W HAyYHO-TOMYJISIPHOU
uHbOpMAIIMK, TIOJYYEeHHOM M3  Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKHU
aHAJIM3UPOBATH MOJTyYaeMylo HH()OpMAIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIlMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pasziuyaTh YCJIOBHS WX 0E€30MaCHOTO  HCMOJb30BaHUA B
MIOBCETHEBHOM >KU3HU;

NPUBOJIUTh TMPUMEPHl BKIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (DU3UKE B MOBCEIHEBHOMN KU3HU
s obecrieueHuss  0€30maCHOCTH  NpW  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJISI COXPAHEHUS 30POBBS U COOIOJIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJIe;

paboTaTh B TpYyIE C BBINOJIHEHWEM pAa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh PaOOTy TPYMIbI, PALMOHATIBHO pacHpeiesiaTh OOSA3aHHOCTH U
IUIAHUPOBATh  JIEATENIBHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJE€KBaTHO
OLIEHMBAaTh  BKJIAJ KaXIOIO M3 YYaCTHUKOB TPYyNNbl B  pEIICHHE
paccMaTpuBaeMOM MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HauMenoBanue KoauvecTBO yacosn
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3JeyioB ¥ TeM KonTpoibHbie IIpakTH4eckue
n/n Beero o0pa3oBaTesibHble pecypchl
nporpaMMbl padoThI padoThI
Paznen 1. ®DU3UKA U METO/1Ibl HAYYHOI'O ITIO3HAHUA
11 du3nKa 1 METOIBI 5 Bubmuoreka 1JOK
' HAay4HOrO TO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pazgen 2. MEXAHHUKA
Bubmuoreka 1JOK
21 Kinemarika > https://m.edsoo.ru/7f41bf72
Bubmuoreka 1JOK
2.2
Aumamura ! https://m.edsoo.ru/7f41bf72
3aKOHBI Bufs 10K
nOIHOTeKa
2.3
COXPRHCHHA B 6 ! 1 https://m.edsoo.ru/7f41bf72
MEXaHHKe
Utoro no pazueny 18
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
OCHOBHI
31 MOJIEKYJIIPHO- 9 1 bubnnoreka L{OK
' KUHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOpuHU




OCHOBEI

bu6nuoreka IJOK

32 TEPMOIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTtHble
33 COCTOSTHUA 5 bubmoreka [IOK
BemectBa. da3oBbie https://m.edsoo.ru/7f41bf72
nepexoabl
Utoro no pazneny 24

Paznen 4. DQJIEKTPOANHAMMUKA

Bubmuoreka 1JOK

4.1 C
AieKTpocTaTHia 10 https://m.edsoo.ru/7f41bf72
ITocTossHHEEBINI
4 3JIEKTPUYECKUHN TOK. 12 bubmuoreka [{JOK
' TOKH B pa3IH9HBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IIO 68

[NPOTPAMME




11 KJIIACC

HauMmeHoBaHue KoaunuyecTBo 4acoB
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3fieJioB U TeEM KonTtpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTesibHbIe pecypchl
nmporpaMMblI padoThI padoThI
Paznen 1. QJEKTPOANMHAMMUKA
MarauTHoe moiJie. BuG 1OK
HOJIMOTEKA
1.1 5 11 1
JICKTPOMArHHTHA 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Utoro no pazneny 11
Pa3gen 2. KOJIEBAHMUSI 1 BOJIHbBI
MexaHndeckue 1
2.1 3JIEKTPOMArHUTHBIE 9 1 Brbmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
MexaHn4deckue 1
2.2 3JIEKTPOMArHUTHBIE 5 1 Brbmorexa [I0K
' P https://m.edsoo.ru/7f41c97¢c
BOJIHEBI
bubmmoreka 1OK
2.3 O
frmKa 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

OcHOBBI cienuagbHON
TEOpUHU
OTHOCHUTEIBHOCTHU

bu6nuoreka IIOK
https://m.edsoo.ru/7f41c97c




Utoro no pazpeny 4

Paznen 4. KBAHTOBASI ®U3UKA

DJIEeMEHThI KBaHTOBOM bubmoreka [{OK
4.1 6
OIITHKHA https://m.edsoo.ru/7f41c97c
Bubnuoreka IIOK
4.2 C
TPOCHHE atoMa 4 https://m.edsoo.ru/7f41c97c
Bu6nuoreka IIOK
4.3 A
TOMHOE AApO 5 https://m.edsoo.ru/7f41c97c
Uroro o pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

51 DIIeMEHTHI aCTPOHOMHH 7 1 bubmuoreka I[{IOK
' U acTpo)U3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O0o0maroriee 4 bubmuoreka [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB 110 ITPOI'PAMME







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
No Kosau4yecTBO 4acos
JIeKTPOHHBIE
Jara nudpoBbie
n | Tema ypoka KonrtpoJbHbie IIpakTH4eckune op
Bcero H3yYeHUusi o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
®dusnka — HayKa O IPUpPOJeE. bubmmorexa [JOK
1 Hay4nbie MeTobI MO3HAHUS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaroLero Mupa 2
Poxw u MmecTo pusnku B
OpPMHPOBaHUHU
bopnp . . Bbubmuoreka [JOK
COBPEMEHHON HayYHOH
2 1 https://m.edsoo.ru/ff0c33e
KapTHHBI MUpa, B 5
MPAaKTUYECKON AEATEIBHOCTH -
JTroen
MexaHnndeckoe JBHKECHUE.
OTHOCUTENBHOCTD bubnuorexa [JOK
3 MEXaHUYECKOTO ABUKECHUSI. 1 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOpOCTbH, 8
YCKOpEHHE
bubnuoreka [{JOK
PaBHOMEepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSMOJIMHEHHOE JTBUKCHHE 0
5 PaBHOyckopeHHOE 1 bubmmoreka LIOK
NPSAMOJIMHEWHOE BUXKEHUE https://m.edsoo.ru/ff0c372




€

CBo0OOIHOE MaJCHUE.

Bbub6muoreka IJOK

6 Yckopenue cBOOOIHOTO https://m.edsoo.ru/ff0c39c
najgeHus C
KpuBonnHeliHoe ABUKEHHUE. bubnuoreka [IOK
7 JIBM>xeHre MaTepHaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH 10 OKPYKHOCTH a
IIpyHIMI OTHOCUTENBHOCTH
Bubmuoreka [JOK
lNanunes. MuepuuansHbIe
8 . https://m.edsoo.ru/ffOc3be
cucteMsl orcuera. IlepBriit g
3akoH HrroToHA -
Macca tena. Cuna. [punamun
N bubmoreka [JOK
Cylneprnosnunuu cui. Bropou
9 https://m.edsoo.ru/ffOc3be
3ak0H Hprorona s 8
MaTepuaibHON TOYKHU B
o Bbu6nunoreka IIOK
Tperuii 3akoH HeroTOHA 1151
10 https://m.edsoo.ru/ff0c3be
MaTepHaIbHbBIX TOUYEK 3
3aKOH BCEMHPHOTrO
bu6mmoreka IIOK
TaroreHus. Cuia TSAKECTH.
11 https://m.edsoo.ru/ff0c3d0
[lepBas kocmuueckas 0
CKOPOCTh a
bubnuoreka [JOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8
13 | Cuna Tpenus. Koapdunuent bubmuorexa 1{OK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3f76




COIIPOTUBJICHHS IIPHU

JABUKCHHUHU TCJIa B )KUAKOCTHU

Wi rasc

IToctynarensHoe u
BpallaTeIbHOE ABUKCHHE
abCoONIOTHO TBEPIIOTO Tea.

Bubnuoreka [IOK

14 https://m.edsoo.ru/ffOc41a
MowmeHT cuibl. I1neuo cuiibl. 6
VYcnoBust paBHOBecHS B
TBEPAOTO TENa
Nmmynsc matepranbHOR
TOYKH, CUCTEMBI
Bubnuoreka [IOK
MaTepHaIbHBIX TOUYCK.
15 https://m.edsoo.ru/ff0c43d
Umnynec cuinbl. 3akoH 6
COXpaHEHUs HMILYJIbCA. B
PeakTnBHOEC HBMIKEHHE
PaGora ¥ MOIIHOCTE CHIIBL.
Kunernueckas sneprus Bubmmorexa IJOK
16 | marepuanbHON TOYKH. https://m.edsoo.ru/ff0c450
Teopema 006 U3MEHEHUM 2
KHHETUYCCKOH SHEPTHH
[ToTreHnManbHast SHEPTHSL.
[ToTeHnmanbHas SHEPTHS
YIIPYTO AedhOpMHPOBAHHOM bubnuorexa [JOK
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHIIMaTbHAS 3
JHEprus Teja BOIU3U B
MOBEPXHOCTH 3eMJIU
18 ITorennuanbHBIE U bu6mmoreka 1IOK




HENOTEHIUAJILHBIE CUJIBL.
CBs3b paboThl
HENOTEHIUAIBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUuU CUCTEMBI TeJl. 3aKOH
COXPaHEHUsI MEXaHUYECKOU

SHEPTUHU

https://m.edsoo.ru/ff0c478
c

19

JlaGoparopHas paboTa
«ccnenoBanue CBA3U
paboTHI CHITBI ¢ U3BMEHEHUEM
MEXaHUYECKOM YHEPTUH Telia
Ha [IPUMEPE PACTIKEHUS

PE3UHOBOI0 KI'yTa»

20

KontponsHast pabora mo
teme «Kunemaruka.
Jnramuka. 3aKOHBI
COXpaHCHUS B MEXaHHUKE»

Bbubmuoreka [JOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE ITOJIOKEHUS
MOJICKYJISIPHO-KHHETHYECKOU
Teopuu. bpoyHoBckoe
newkeHue. Juddysus

Bbubnuoreka [HOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTep ABUKEHUS U
B3aMMOIECHCTBUS YaCTHI]
BemiecTa. Moaenu
CTPOEHUS Ta30B, KUJKOCTEH
U TBEPABIX TEA

23

Macca Monexyq.




KonunuecTBo BemiecTBa.
[TocTosinHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u eé
nsmepenue. llkana
temneparyp Llenbcus

25

WUneanvueiit raz B MKT.
OcHoBHoe ypaBHeHue MKT

Bub6nuorexa IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemMIepaTrypa
KakK Mepa CpeHen
KHHETHYECKOU 3HEPTUHU
JIBHKEHUS MOJIEKYII.
YpaBHeHne MennerneeBa-
Knaneitpona

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3akon JlampToHa. I"a3oBBIC
3aKOHBI

28

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSTHUS
pa3peKEeHHOr 0 ra3a

29

W3onporneccsl B uaealibHOM
rase u ux rpaduueckoe
MpeJCTaBICHUE

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c570
e

30

BHYTpeHHss dHEprUs
TepMOJIMHAMUY €CKOI
CHUCTEMBI U CIOCOOKI €€

bubnuoreka [JOK
https://m.edsoo.ru/ff0c595
2




n3MmeHeHus1. Konnuectso
TEIUIOTHI U paborTa.
Buytpennss sueprus
OJJHOATOMHOI'0 UJ€AILHOIO

rasa

Bub6nuorexa IIOK

31 | Bunsl Temnonepenaun https://m.edsoo.ru/ff0c5¢c3
6
VY nenpHas TENIO0EMKOCTD
BemectBa. KonmmaecTBo Bubnuoreka [IOK
32 | TemnoTH Npu https://m.edsoo.ru/ff0c5¢c3
Temonepeiaye. 6
AnnabaTHBIN mporecc
[IepBriil 3aK0H
33 TEPMOJIMHAMUKH U €ro bu6muoreka I[{IOK
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
n3oImpoueccam
Heobparumocts mporeccoB bubmuoreka [IOK
34 | B mpupoze. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOJAUHAMUKHU 0
N bubnuorexa [{JOK
35 HpHHHHrf Aeiicraus i KT/ https://m.edsogru/ffOC(SOO
TEIJIOBOM MAaIIWHBI 3
36 [uxn Kapuo u ero KITJ]
37 DKOJIOrHYECKUe MPOOIIEMBbI

TCIIJIOOHCPTCTUKHU




O06o0maromuit ypok

bub6muoreka IJOK

38 | «MonexymsipHas huU3UKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKM 8
KontponbHas pabora mo
Bbub6muoreka IJOK
Teme «MonekynsapHas
39 https://m.edsoo.ru/ff0c6a5
¢uszuka. OCHOBBI 0
TEPMOIMHAMHKHI B
ITapoobpa3oBanue u bubnuoreka [IOK
40 | xoumencamnus. Mcmapenue u https://m.edsoo.ru/ff0c63b
KHUIICHUC @
AOconoTHas 1 Bubnuoreka [IOK
41 OTHOCHTEJIbHASI BIIAYKHOCTh https://m.edsoo.ru/ff0c64d
BO31yxa. HacwImeHHpIi map 8
TBépnoe Teno.
Kpucrannuueckue u
amop¢HBIC Tea.
42 AHM30TPOMUS CBOICTB bubmmorexa HOK
P https://m.edsoo.ru/ff0c65f0
kpucrtamios. XXuakue
Kpuctayuibl. COBpeMEHHBIC
MaTepHalbl
IInaBnenue u
bu6mmoreka IIOK
KpUCTAJUTH3AIMs. Y AebHas
43 https://m.edsoo.ru/ff0c670
TEIUIOTA TUIABJICHUS. 3
CybOnumanus B
bubnuoreka [JOK
YpaBHEHHE TETUIOBOTO
44 https://m.edso00.ru/ff0c682

OanaHca

0




DJeKTpu3aIus Tel.
Onexrpuueckuil 3apsai. /[Isa

bub6muoreka IJOK

45 https://m.edsoo.ru/ffOc6bc
BHIa DJIEKTPUIECKHUX c
3apsiJioB B
IIpoBOaHUKY, TUIIEKTPUKH
Bubnuoreka [IOK
Y NOJTYNPOBOAHUKH. 3aKOH
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHUS DIIEKTPUIECKOTO c
3apsija B
B3anmopneiictBue 3apsijioB. Bubnuoreka [JOK
47 | 3akon Kymnona. ToueuHslit https://m.edsoo.ru/ffOc6ee
DIIEKTPUYUECKHH 3apPs 4
Hanpsx€aHoCTh
AJIEKTPUYECKOTO TOJIS.
48 [TpuHIKIT CYynEepIO3UIIMT bubmorexa 10K
PHHH YHep Hv https://m.edsoo.ru/ff0c6df2
AIEKTPUYECKUX TOJIEH.
JIvann HanpsHKEHHOCTH
Pa6Gora cun
49 3JIEKTPOCTATUYECKOTO TIOJISI. bu6moreka I{IOK
ITorenuuman. PasHocts https://m.edsoo.ru/ff0c6f00
[IOTEHIINATI0B
[IpoBOTHUKY U TUIIICKTPUKHU
bu6mmoreka IIOK
B DJICKTPOCTATHYECKOM IIOJIC.
50 https://m.edsoo.ru/ffoc701
JusnekTpudeckas 3
MPOHUIIAEMOCTh B
i bubnuoreka [JOK
DIEeKTPOEMKOCTD.
o1 https://m.edsoo.ru/ff0c712
Kounnaencarop

6




52

DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATopa. DHeprus
3apsKEHHOTO KOHJIEHCAaTopa

bub6muoreka IJOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTopHas pabora
"N3mepenue
JIJIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[IpuHuun neicTBus u
MPUMEHEHHU e
KOHJICHCATOPOB,
KOMMPOBAIBHOTO ammapara,
CTPYWHOTO MPUHTEPA.
DneKkTpocTaTuieckas
3amuTa. 3a3eMiIeHUE
AIEKTPONIPUOOPOB

55

DNEeKTPUUYECKUH TOK,
YCIJIOBHS €Tr0
CyIECTBOBAHUS.
[TocTosHHbIN TOK. Cuna
Toka. Hanmpsixenue.
ConpotuBnenue. 3akon Oma
JUTSL y4acTKa IeTTH

56

[TocnenoBarensHoeE,
napajuieJIbHOE, CMELIaHHOE
COEJJMHEHHE MPOBOJHUKOB.
JlabopaTtopHas pabota
«3yueHne cMmelmaHHOro

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0




COCANMHCHUSA PE3UCTOPOB»

57

Pa6ora u MmomHOCTH
AJIEKTPUYECKOr0 TOKA. 3aKOH
Hxoyns-Jlenna

bub6muoreka IJOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma [J1s MOJTHOH
(3aMKHYTO#) JIEKTPHUYECKOI
uenu. KopoTkoe 3ambikaHue.
JlaboparopHas pabora
«zmepenune I/1C
HNCTOYHHUKA TOKAa U €TI0
BHYTPEHHET O
COTIPOTHBIICHUSI»

0.5

Bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae
0

59

DNeKTpOHHAsI MPOBOJUMOCTh
TBEPABIX METAJJIOB.
3aBHUCUMOCTH
COIIPOTUBJICHUS] METAJIJIOB OT
TeMnepaTyphl.
CBepXnpoBOIUMOCTh

60

DNEeKTpUYECKUH TOK B
Bakyyme. CBoiicTBa
3JEKTPOHHBIX MyYKOB

61

[TonynpoBoaHUKH, UX
coOCTBEHHAs! U MpUMeECHas
npoBoauMocTb. CBoMcCTBa P
—nN-nepexona.
[TonynpoBogHUKOBBIE
npuOoOpHI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c84a
e




DJEKTPpUUECKUHN TOK B
pacTBOpax M pacruiaBax

Bbub6muoreka IJOK

62 | DIIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82b
DJIeKTPOIUTHYECKAS a
JUCCOLMALIMS. DJIEKTPOIH3
DJIEKTPUYECKUM TOK B ra3ax.
. Bubnuoreka [IOK
CaMOCTOSITEIbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSATEIbHBIN pa3psi. o
Mounnus. [lna3zma -
DJeKTpuuecKre Npudopsl U
YCTPOMCTBA U UX
64 | mnpakTUYecKOe NPUMEHEHUE buommorexa OK
P P ’ https://m.edsoo.ru/ff0c86fc
[IpaBuma TexHUKH
0€30MacHOCTH
OBoGmaomuii ypok Bbu6nuorexa IIOK
65 https://m.edsoo.ru/ff0c88b
«DIEKTPOIUHAMHUKAY o
Kontponsnas pabora mo
TemMe «DIEeKTPOCTATHKA. Bu6mmorexa IJOK
66 | ITocTOSHHBIN ACKTPUUCCKUI https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inu4HBIX a
cpenax»
PesepBHBIT ypOK. bubnuorexa [JOK
67 | KourtposbHas pabora mo https://m.edsoo.ru/ff0c8c5
Teme "DnekTpoarnHamMuKa" 6
68 | PesepBHbIil ypoK. bubmuorexa L{OK

OO06o0maromuii ypox mo

https://m.edsoo.ru/ff0c8f6c




Temam 10 kiacca

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




11 KJIIACC

No Kosau4yecTBOo 4acos
JIeKTPOHHBIE
Hara nudgposbie
n | Temaypoxa KonTpoibHbie IIpakTH4eckue
Bcero H3y4YeHUsi o0pa3oBaTejibHbIE
/ padoThI padoThbI
pecypchl
n
[TocTosiHHBIE MATHUTHI U X
B3aMMOJCHUCTBHE.
Bubnuoreka [IOK
MarnautHoe Tone. Bektop
. 1 https://m.edsoo.ru/ff0c977
MarHuTHON WHIYKIIHH. 8
JIMHUU MarHUTHOM B
WHIYKIUU
MarnuTtHoe nomue
MPOBOJHUKA ¢ TOKOM. OMBIT 1 bubmmoreka [HOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JlaGoparopHas paboTa
«W3yueHre MarHUTHOTO 1 1 bubmorexa LIOK
i https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOM»
JlelicTBe MarHUTHOTO TOJS
Ha MPOBOJHUK C TOKOM.
Cuna Amnepa. Eu 1OK
nonmoreka
JlaGopartopHas pabota 1 1

«HccmenoBanue nedCTBUS
MOCTOSSHHOI'O MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9ac0




JleficTBHME MAarHUTHOTO TIOJIS
Ha JIBIKYIIYIOCS
3apsbkeHHyr0 vactuily. Cua
Jlopenma. PaGora cuiib
Jlopenua

Bbubmuoreka 1JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHast
naayknus. [Totok BekTopa
MarHuTHOM uHaykiuu. SJC
WHAYKIUU. 3aKOH
3JIEKTPOMATrHUTHOU

naayknun Dapanes

JlaGoparopHas paboTa
«MccnenoBanue sIBICHUS
3JIEKTPOMATrHUTHOU

UHAYKIOUN

Bu6nuoreka IHOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJC
CaMOMHAYKUUH. DHEPIrus
MarHMTHOTO MOJIS KaTyIIKH
C TOKOM.

9H6KTpOMaFHI/ITHOC II0JIC

Bbu6nunoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U
UX IPUMEHEHUE:
MOCTOSIHHbIE MarHUTHI,
3JEKTPOMArHUTHI,
3JIEKTPOJBUTATEb,
YCKOPUTEIH 3JIEMEHTAPHBIX




YacTULl, UHAYKIIMOHHAS

II¢4Yb

10

O6o006maromuii ypox
«MarauTHoe noue.
DJeKTpOMarHuTHas

HUHAYKI A

Bbubmuoreka 1JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbsHas paboTa 1o
Teme «MarHuTHOeE MoJe.
DJIeKTpOMarHuTHast

HUHAOYKIOUA»

Bub6nuorexa IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIC MEXaHUYECKHE
koseOanus. ["apMoHMYeckre
KoseOaHus. YpaBHEHHE
TApMOHHYECKUX KOJICOAHHIA.
[IpeBpamenue s3HEPTUN

Bu6nuoreka IHOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH IEPHOJIa
MaJbIX KoJIeOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U
MacChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CBo0OOHEIE
3IIEKTPOMATHUTHBIC
KoneOanus B uaeaaIbHOM
KoJIeOaTeIbHOM KOHTYpE.
Amnanorust Mexay

bu6mmoreka IJOK
https://m.edsoo.ru/ffOch82
0




MCXaHHYCCKHMMU U
QJICKTPOMAriuTHbIMH

KOJIeOaHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHCHI/IH 3Hepr1/11/1 B
HJIealIbHOM KOJjie0aTeIbHOM
KOHTYpE

Bubnuorexa IIOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o
3aTyXaronmx KoireOaHusX.
Brinyxnennsie
MEXaHWYECKHE KOJeOaHMUs.
Pe3onanc. Beinyx/1eHHBIE
3JEKTPOMAarHUTHBIE
KoJebaHus

Bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb8
6

17

[TepeMeHHBIN TOK.
CunycounnanbHbIN
MEPEMEHHBIN TOK.
MoOnIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JeMCTBYyIOIIEEe 3HAUYECHUE
CUJIBI TOKA U HAIPSKEHUS

Bbubnuoreka IHOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdhopmarop.
[TpousBoncTBo, mepenada u
norpediicHue
INEKTPUIECKOM IHEPT U U

19

YcTpolcTBO U
MPAKTUYECKOE MPUMEHECHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324




3NIEKTPUYECKOT O 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JTUHUUN

QJICKTpoIcpeaa4d

20

DKOJIOTUYECKHUE PUCKU NIPU
IIPOU3BOCTBE
anekTpodHepruun. Kynsrypa
HCII0JIb30BAHUS
3JIEKTPOIHEPTUH B

HOBCEIHEBHON >KU3HU

21

MexaHu4YeCcKHE BOJIHBI,
YCIJIOBHS PACIIPOCTPAHEHHS.
[Tepuox. CxopocTs
pacupoCTpaHEHUs U IIIHHA
BONHEL. [lonepeunsie u
IIPOOIBHBIE BOJIHEI

Bu6nuoreka IHOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTH 3ByKa.
I'pomkocTs 3Byka. Bricora
ToHa. TeMOp 3ByKa

Bbu6nunoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

9H6KTpOMaFHI/ITHLIC BOJIHBI,
WX CBOMCTBA U CKOpPOCTb.
Ikana QJICKTPOMArHUTHBIX
BOJIH

bu6moreka IIOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBI paguOCBsI3U U
TelneBueHUsA. Pa3BuTtue
CpPEIICTB CBA3H.
Pagmonoxkanusa




Kontponbsnas pabora

bub6muoreka IJOK

25 «Konebanus u BOIHBI» https://m.edsoo.ru/ff0cc6f8
IIpsamonnHeniHOe
pacnpocTpaHeHUe CBETa B bubnuoreka [IOK

26 OJIHOPOJHOM cpene. https://m.edsoo.ru/ff0cd35
ToueuHBIi MCTOUHHK CBETA. 0
Jlyu cBeTa
Otpaxenue cBeTa. 3aKOHbI

97 OTpaXEHUS CBETA. bubmmoreka [HOK
[TocTpoenne n3zo0OpaxeHnit https://m.edsoo.ru/ff0cd4e0
B TUTOCKOM 3€pKajie
IIpenomnenue cera.
[TonrOE BHYyTpEHHEE

28 orpaxkenue. [IpenenbHbIi Bubmorexa [IOK

https://m.edsoo.ru/ff0cd7f6

YTOJI TIOJIHOTO BHYTPEHHETO
OTpaKEeHUs
JlabopaTopHasi pabora

29 «3mepenmne mokaszaTens BuGmmorexa IIOK

https://m.edsoo.ru/ff0cd67a

MPEIOMIICHUS CTEKIIa»
JIunzel. [Toctpoenne

30 n300pakeHUH B JIMH3E. bubnuorexa L{OK
®dopmyJsia TOHKOM JTMH3BI. https://m.edsoo.ru/ffOcddle
VYBenauueHue JIMH3bI
JlabopaTopnas pabora

31 «HccnenoBanue CBOMCTB

M300paXeHUH B JIMH3aX)»




Hucnepcus ceera.
Ca0XHBIN cocTaB 0eIoro

32 cera. I[Ber. JlaGoparopHas
pabota «Habnronenue
JUCIIEPCHU CBETa»
Unrepdepenuus ceera.

3| I (b;’iupm - BuGmuorexa LIOK

https://m.edsoo.ru/ffOced22

HudpaknronHas pemeérka

34 ITonepeuHOCTH CBETOBBIX bu6muoreka [IOK
BosiH. [lomspu3zamust cBeta https://m.edsoo.ru/ff0cf02e
Ontuueckue npudOpsl 1

35 YCTPOMCTBA M YCIOBUS UX
0€30MacHOr0 MPUMEHEHHS
I'paHuIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKH. bubmoreka [JOK
[Toctynatel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTU
OTHOCHUTENBHOCTh

37 OJTHOBPEMEHHOCTH. bubnuorexa L{OK
3ameIeHre BPEMCHH H https://m.edsoo.ru/ff0cfa42
COKpAIlleHUEe JJTMHBI
DHeprusi ¥ UMIYJIbC

38 pENATUBUCTCKONW YACTHUIIBI. bubnuoreka L{OK
CBs13b Macchl C 3HEprueu u https://m.edsoo.ru/ffOcfc68
HUMITYJILCOM. DHEPIrus OKOs

39 Kontponbsnas pabora bubmuorexa LIOK

«Ontuka. OCHOBEI




crieuuaIbHOW TEOpUn
OTHOCHUTEIbHOCTH

https://m.edsoo.ru/ffOcf6f0

®oronbl. Popmyna Ilnanka.

Bbubmuoreka IJOK

40
OHeprust 1 UMIyNbC (HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 LIOK
noNMMoTEKa
41 .0 A. T.
Pororpexta. Ombrrs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa.
b u(b(b . butmoreka [JOK
YpaBHeHune DUHIITEHHA IS
42 https://m.edsoo.ru/ff0d015
bororddekra. «KpacHas .
rpanuna» (ororddexra B
Hasnenune ceta. OnbiTs I1. bubmmorexa [JOK
43 | H. JleGeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
JIefiCTBUE CBETa 6
TexHUUECKHE yCTPOUCTBA U
MPaKTHYECKOe TPUMEHEHHE:
44 ¢dboTornemMeHT, poToMaTINK,
CoJIHEUHas OaTapes,
CBETOJINOT
Pemenune 3amay o reme bubnuorexa [JOK
45 «ONeMeHTH KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITHKHU» 2
Mogens atoma TomcoHa.
OmnpiTel Pe3epdopaa mo bubmmorexa HOK
46 https://m.edsoo.ru/ff0d091

pacCeAHUIO O-HaCTHUII.
HnaHeTapHaﬂ MOJCJIb aTOMAa

a




47

ITocrynatel bopa

bu6muoreka IJOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u norioiieHue
(hOTOHOB Mpu MEepexoe
aToMa C OJJTHOTO YPOBHS
SHEpruM Ha JIpyroil. Buabl
CIEKTPOB

Bbubmuoreka 1JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBble cBoiicTBa
yactul. BomHbl ne bpoins.
KopmyckyiisspHO-BOJIHOBOM
nyanu3M. CoHTaHHOE U
BBIHYX/ICHHOE M3JIy4E€HUE

Bub6nuoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE
panuoakTUBHOCTH. OTIBITHI
Pesepdopna mo
OIIpEJIEICHUIO COCTaBa
PaIMOAaKTUBHOTO HM3ITY4CHHS

Bbubnuoreka IHOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
raMMa-usiydcHus. BiusHue
pPaIMOaKTUBHOCTH Ha
YKUBBIC OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TOmBbI.
Anbda-pacnan.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.

l'amma-n3nyyenue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d116
2




53

OHeprus CBsA3U HYKJIOHOB B
anpe. SlnepHsle peakuu.

S nepHblit peakTop.
[TpoOneMbl, NepCHeKTUBSI,
9KOJIOTMYECKHUE aCIEKTHI

SIEPHON YHEPTETUKH

bub6muoreka IJOK
https://m.edsoo.ru/ff0d135
6

54

DJieMeHTapHbIE YaCTHUIBL.
OTKpBITHE TO3UTPOHA.
MeTtozp! HAOTIOICHHS 1
perucrpanuu
AJIEMEHTAPHBIX YaCTHII.
Kpyraslii cron
«DyHIaMeHTaIbHbIC
B3auMOJENUCTBUA. EnquHCTBO
($U3NIECKO KapTHHBI
MHUpa»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

DTansl pa3BUTHUS
actpoHomuu. lIpukmnanHoe u
MHPOBO33PEHUYECKOE
3HaYeHHe acTpOHOMUU. Bup
3B&3nHoro Heba. Co3Besnus,
spKue 3BE3/bl, UIAHETHI, UX
BUAMMOE JIBUKEHHUE.
ConHeyHast cuctema

56

Connue. ConHeyHasa
aKTUBHOCTH. M CTOUYHUK
snepruu CoiHIa U 3BE3]]




57

3BE3/IbI, UX OCHOBHBLIC
XapaKTepUCTUKU. 3BE3MbI
rJIaBHOMN
MOCIe10BaTEIbHOCTH.
Buyrpennee crpoenune
3B€311. COBpeMEHHBIE
MpEeICTaBJIEHUS O
MPOUCXOXKICHUU U

sposronu CoJtHIa 1 38637

58

Mieunsii [Iyte — Hama
I'anaktuka. Ilonoxenue u
nBmxenue CoiHia B
I'anakTuke. ['anakTuku.
YépHuble OBIPHI B iApax
rajakTHK

59

Bcenennas. Pas6eranue
raakTuk. Teopud
bonpemoro B3peIBa.
PennkroBoe n3nmydeHwue.
MeraranakTuka

60

Hepemennsie mpoGiemMsbl
aCTpOHOMUU

61

KonTponbuas pabota
«ONeMeHTHl aCTPOHOMUH H
acTpoU3UKU»

62

O6o06maronmii ypok. Ponb
(GU3UKH U aCTPOHOMUU B




9KOHOMHUYECKOM,
TEXHOJOTHYECKOH,
COLIMATBbHON B dTHYECKOM
chepax AesITeTbHOCTH

YCIIOBCKaA

63

O6o0marommii ypok. Pomnb
U MeCTO QU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU

KapTHUHE MHpa

64

O6o0marommii ypok. Pomnb
(bu3nIecKoil TeOpuu B
dbopMupoOBaHNHT
MPEACTABIEHUH O
(du3HyecKol KapTHHE MHpa

65

O6o06maronuii ypok. Mecto
(du3nYecKoil KapTHHBI MUpa
B 00mIeM psny
COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEACTABICHUH O
npHUpoJIe

66

Pe3epBHBII ypoOK.
MarsuTHoe 1mosie.
DNeKTpOMarHuTHas
WHAYKIHS

67

PesepBHbIii ypok. OnTuka.
OCHOBBI crIeIMaTbHON




TCOPHUHU OTHOCUTECIBbHOCTHU

Pesepnelii ypok. KBanToBas

bu6nuoreka [IOK

68 ¢u3zuKa. DMeMeHTHI 1 https://m.edsoo.ru/ff0d178
aCTPOHOMUU U aCTPOPU3UKHU 4
OBIIEE KOJIMYECTBO 68

YACOB IIO TTPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» ®usuka, 10 knace/ Msaxumes .., Byxosues b.b., Corckuit H.H. non
penakmueit [TappentoeBoit H.A., AkiinonepHoe o61iectBo «M3narenbeTBo
«IIpocsemenue»

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. niox
penakmueit [lappentoeBoit H.A., Akiinoneproe o6miectBo «M3narenbcTBo

«HpOCBCI_HeHI/Ie»

METOANYECKUE MATEPUAJIBI IJIS1 YYUTEJIA

[Iporpamma kypca ¢usuku ais 10—11 kiaccoB. ba3oBbiii ypoBeHb (aBTOp
B.C.laHto111eHKOB)

YMK «®uzuka. 10 knacc. ba3oBbiii ypoBeHBY

1. ®usuka. 10 xnacce. ba3oBbiit ypoBeHBb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenuem (aptop I'.S.Msikuiies).

2. ®usuka. 10 xnacce. bazoBriil ypoBeHb. MeToandeckoe mocobue (aBTop
I'.SI.Msikues).

3. ®wusuka 11 xnaccel. ba3oBwiil ypoBeHb. KoHTpOIbHBIE PaOOTHI

YMK «®uzuka. 11 knacc. bazoBblil ypoBeHb»

1. ®usuka. 11 xnacc. bazoBelil ypoBeHb. YU4eOHUK C 3JIEKTPOHHBIM
npuioxxenuem (aBrop .. Mskuies).

2. ®uzuka. 11 xkmacc. bazoBerit ypoBeHb. MeTonuueckoe nocodue (aBTop

I".SI.Mskures).

HUP®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET PECYPChbI



1. zabedu.ru

2. http://www.fizika.ru/ - caitt nist yanrteneit GU3MKU U KX YICHUKOB.

3. http://lwww.physics.ru/ - matepuaiibl o Gpusuke.
4.www . ege .edu.ru - uadopmarnronHsii mopran EI'D.

5.http :// school - collection . edu . ru / - equnas komnekius LIOPo


http://www.fizika.ru/
http://www.physics.ru/
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