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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE TOJIOKEHHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOM NporpaMmsl, npeactaBieHHbIx B I'OC
COOQO, a Taxxke c yuérom (enepanbHOi paboueil MpOrpaMMbl BOCHHUTAHUS U
KOHLEMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranmsanuax  Poccuiickon — dPepepanuu, — peaM3yKOIIUMX  OCHOBHBIE
o0Opa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpamMMmbl MO (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAyYHOM KapThHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyyeHun uX @u3nke Ha ©0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NesTeNbHOCTHOrO  moaxoxa. [lporpammMa 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K miuaHUPyEeMbIM JIMYHOCTHBIM, NPEIMETHBIM H
MeETaInpeIMETHBIM pe3ysibTaTaM OOy4EHHs, @ TAKXKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXINPEIMETHbIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYYHBIMHU
y4eOHbIMU TpeaMeTaMHu. B Hell ompenesnstoTcs OCHOBHBIE UENH H3YyYEHHS
(u3HKM Ha ypOBHE CpeHEro o01ero o0pa3oBaHusl, MIIAHUPYEMBIE PE3YJIbTaThl
OCBOCHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MpEeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3ukKe BKIHOYAET:

e IUJAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rogam o0ydeHwusl.

®du3uka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOJIbI, BHICTyIas B
KayecTBe Y4YeOHOro IMpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHMi 00 okpyxkawmeMm wmupe. llkonbHbId Kypc (u3uku —
CUCTEMOOOpa3yIoOMi ISl €CTECTBEHHO-HAYUYHbIX Y4Y€OHBIX MPEAMETOB,
NOCKOJIBKY (DU3MYECKME 3aKOHBI JIeKaT B OCHOBE NPOLECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OINpeesseT
XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe SHEpPreTukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMHU M JApyrux. W3yueHue QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MuUpa O0Oydyarolmuxcs, B
(¢bopMHpOBaHME YMEHUW MNPUMEHATh HAyYHbIA METOJ IO3HAHUS MpuU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca Qusuku s YpOBHS CpPEIHEro OOIIero oOpa3oBaHUs
NOJIOKEH PsIi HJIeH, KOTOpblE MOXHO pacCMaTpuBaTh KakK MPUHLMIBI €ro
OCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEMl KypC SBJIAETCS JIOTHYECKU
3aBEPIUIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3NKU
o0beMHEH BOKPYr (u3MuUecKUX Teopuid. Benymmm B Kypce sBisercs
(bopMHpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
TOJIeE.

Hoesn eymanumapuszayuu. EE peannsanns NpeAnonaraeT UCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIHANA (PU3HUYECKON HAyKHU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.



Hoess npuxnaomnoii nanpasnennocmu. Kypc ¢Gusuku mnpeamnonaraer
3HaKOMCTBO C INHPOKHUM KPYrOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IIPUJIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss HOCPEIACTBOM BBEJIEHUSA 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIC CBSA3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOjieM  palMOHANBHOTO  MPHPOJAONOIB30BAHUS W AKOJIOTHMYECKOM
0€30MacHOCTH.

CTep>KHEBBIMH JIEMEHTaMH Kypca (U3WKH Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus ABJIAOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHU O
CTPYKType MOCTPOCHUS (PUZNIECKON TEOPHH, poiu (DyHIaMEHTAIbHBIX 3aKOHOB
¥ TPUHIMWIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O TMPHPOJAE, TPaHUIIAX
NPUMEHUMOCTH TEOpWH, ISl OMHCAHMS ©CTECTBEHHO-HAYUYHBIX SBJICHUNA U
MIPOIIECCOB).

CucCTeMHO-ACITENFHOCTHBI TOAX0A B Kypce (HU3UKKA pealn3yercs
MPEXKJE BCEr0 3a CYET OPraHU3aluu SKCIEPUMEHTAIBHON JIESITEIbHOCTH
oOyuatomuxcs. [lnsi 6a30BOoro ypoBHsI Kypca (PU3HKA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTATHHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMN CIHUCOK
YUYEHHYECKUX MPAKTHUECKUX paboT. BeimeneHnne B yKa3aHHOM TEpeyHe
71a00paTOPHBIX paboT, MPOBOJUMBIX JIJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHHKaMu 0Opa30BaTeIbHOTO IMpoLecca HUCXO0lsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS W OCHalleHus kabuHeta ¢usuku. [Ipum 3TOM oOecneumBaercs
OBJIaJICHHE OOYYAIOUUMHUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,
MCCIICJIOBAHMS 3aBUCUMOCTEH (DPM3MUECKUX BEIMYUH M TIOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEUI0KEHHBIX THIIOTES.

bonpiioe BHMMaHME ynenseTCsl PEHICHUI0 PAcUYETHBIX M Ka4eCTBEHHBIX
3agad. [Ipu >TOM [UIsl pacy€THBIX 3a7]a4 MPUOPUTETOM SIBIIIOTCS 33724 C SIBHO
3aJJaHHOM (PU3MYECKOW MOJEIbIO, TMO3BOJSIOIINE MPUMEHATh HU3YUYEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieNa Kypca, TaKk U HHTETPUPYS
3HAHUSI W3 pasHbIX pasfenoB. J[Is KadyecTBEHHBIX 3a/lad MPHOPUTETOM
ABIIAIOTCA 33/JaHUA HAa OOBSACHEHHWE MPOTEKaHWs (PUIUUECKUX SBICHUU U
MPOIIECCOB B OKPYXKAIOIIECH *KU3HU, TpeOyrolue BbIOOpa (PU3MUYECKON MOjenu
JUTS CUTYallly IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO k wmarepuaigbHO-
TEXHUYECKOMY OO0ECIeUeHHUI0 Yy4eOHOro mporecca 0a30BbIl YpOBEHb Kypca
GU3UKM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs JOJKEH H3ydaThCsi B
YCIOBUSIX MPEIMETHOrO KabnHeTa (U3MKH WIH B YCIOBUSAX WUHTETPUPOBAHHOTO
KaOMHETa NpPeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kaOuHere ¢usuku
JOJKHO OBITh HEO0OXO0IMMOE JIabopaTopHOE OO0OpPYAOBAHHME JUISI BBIIOJHEHHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3HKE YUYEHHYECKHX MPAKTUYECKHX paboT u
JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHcTpaniuoHHoe obOopyaoBaHue GOpMUPYETCS B COOTBETCTBUU C
OPUHLIUIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYMBAeT MOCTAHOBKY
NEPEUYNCIIEHHBIX B MporpaMMe Mo (PU3MKe KIIOYEBBIX JAEMOHCTpPAlUN IS
UCCIICJIOBAHMUST HM3yYaeMBIX SIBICHUH MW TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 0OOpy/IOBaHHWE MJisI YYEHUUECKUX MPAKTUUECKUX paldoT
dbopmupyeTcst B BUJe TEMAaTHYECKUX KOMIUIEKTOB M 00ecreynBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcsi. TemMaTHuecKue KOMILICKTHI
7a00paTOPHOTO O0OpPYJOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUJIEKCHOM



UCIOJIb30BAaHUHU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.
OCHOBHBIMU LEJIIMU U3y4€HUs PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

dbopMHpoBaHUE MHTEpECca M CTPEMIICHHS OOYYalOMUXCS K HAyYHOMY
W3YUYCHUIO MPHUPOJIBI, PA3BUTHE MUX HHTEIUICKTYAIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABJICHWA O HAyYHOM METOJAC TIIO3HAHWUS U
(bopMHpOBaHNUE HCCIEAOBATEILCKOTO OTHOMIICHUS K OKPY)KaroIUM
SIBJICHUSIM,

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysibTaTa WU3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpoOBaHUEe YMEHUN OOBACHATH SBJICHUS C UCIOJB30BAaHUEM
(bU3NYeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O PO (DU3UKH JIJIsT Pa3BUTHSI IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STUX 1eJieil 00eceunBaeTCs PelIeHNEM CIIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro 00IIero oopa3oBaHus:

NpuoOpeTeHrue  CUCTEeMbl  3HaHUKW 00  o0mux  QuanuecKux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX, BKJIIOYAas  MEXaHHUKY,
MOJIEKYJIAPHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

(bopMHpOBaHHE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUA JUIS
OOBbSCHEHUs (PUBMYECKUX SBJICHUN B MPUPOAEC U IS NPUHSATHUSA
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEHIEHUS PA3JIMYHBIX 337a4 C SBHO 3a/JaHHOMU
(bu3NYeCKO MOJIENbI0, 3a7ad, MOJPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKON MOJEIIU, aJIeKBATHON yCIIOBUAM 33/1a4K;
NOHMMaHUE (PU3NYECKUX OCHOB M NPHUHIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB W  TEXHOJOIMYECKUX IMPOIECCOB, HUX BIHMSIHUS Ha
OKPY’KaIOIIyIO Cpeny;

OBJIaJICHUE METOJAAMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U POBEACHUS
(bU3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETALUUA HHPOPMALIUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3JaHME  YCJIOBMM Il  pa3BUTHS  YMEHHM MPOCKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHErO OOILIEro
obpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennmaraemerii B mporpamMmme 1Mo (U3WKE TEPEUYCHb JTa0OPAaTOPHBIX H
MPAKTUYCCKUX PadOT SBJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEaeT BBIOOD
POBEICHUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUTYATBHBIX
0COOEHHOCTEH 00yYarOIMUXCS.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®dusnka — Hayka o npupone. HayuHnble METObI TO3HAHMS OKPYKAKOLIETO
mupa. Ponp skcnmepumeHTa M TEOPUM B IPOLECCE IO3HAHUSA IPUPOABL.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3NUECKUX SIBJICHUHN U npoleccoB. HayuHble runoTessl.
®duznyeckue 3aKOHbl MU TEOpUH. ['paHHIIBl TPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB. [[puHIIMIT COOTBETCTBUSL.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHUN COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AHanoroBele ¥ LU(GPOBBIE H3MEPUTENbHbIE MPUOOPHL, KOMIBIOTEPHBIE
JaTYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemetiienrie, CKOPOCTh (CpelHSIS CKOPOCTh, MTHOBEHHAsI CKOPOCTH) U
YCKOPEHHE MaTe€pUalbHOW TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUS, NYyTH U THEepeMeIleHUs
MaTepHaIbHON TOYKH OT BPEMEHHU.

CBoOogHOE majzieHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe nBukeHue. JIBHKeHME MaTepUaIbHOM TOYKM IO
OKPYXHOCTH C TMOCTOSSHHOW IO MOJYJI0 CKOpPOCTBIO. YTIJIOBas CKOpPOCTb,
auHeitHas ckopocTh. Ilepuon m wactora oOpamenus. LleHTpocTpeMurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpPOWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUJIOMETP,
JIBUYKEHUE CHAPSI0B, LIETTHbIE M pEMEHHbBIE TIEPEIaYu.

Jlemoncmpayuu

Mopens  cuctemMbl  OTCHUETA, WUIIOCTpalUs  KUHEMaTUYECKUX
XapaKTEPUCTHUK ABUKECHUS.

[TpeoOpazoBaHue JBUAKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOTO MOJl YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

Hamnpasnenue ckopocTy npu IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

W3yyenue HEpaBHOMEPHOIO JBMKEHUS C LEJNbI0  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne COOTHOUIEHUS MEXAY MYTSAMH, MPOMICHHBIMU TEJIOM 3a
NIOCJIEJOBATENIbHbBIE PABHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JIBUYKEHUU C HAYAJIbHOM CKOPOCTBHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunmun  otHocutensHOCcTH [anmunesa. IlepBeii  3axkoH  Hbrotona.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpunuun cynepno3uiuu cuil. BTtopol 3akoH
Herorona pns wmarepuanbHOM TOukd. Tpermit 3axkoH HerotoHa miid
MaTepHUaIbHBIX TOYEK.

3akoH BceMHupHOro TtsaroteHus. Cuwia Tskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl TpeHusi (Iokosi, CKOJbxkeHUs, kKaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUs U cuiia TpeHust nokos. Koadppuuuent
TpeHusa. Cuia CONpOTHUBIICHUS IIPU ABMKEHHUU TEJIA B )KUIKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTelbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPAOTrO TEIIA.

TexHuueckre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHHWE: MOJIUIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUU.

CpaBHEHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

Crnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yCkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKEHUSI.

YcnoBus paBHOBeECHs TBEPAOIO Teya. Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuyenue nBM>KEeHHUsS OpycKa M0 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT ux JeopMaiiuu.

HccnenoBanne ycClIOBUWA pPaBHOBECHS TBEPAOrO TeJd, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Wmiynbc MaTepHalbHOM TOYKHU (T€Ja), CUCTEMbl MaTepUAIbHBIX TOYEK.
NMynbCc CHIIBI M1 U3MEHEHHME MMITYJIbCa Tea. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi marepuaibHOil Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTHM.

[loreHunanbHass  JHEprus. [ToTennmanbHas BHEPruss  YHpyro
neopMHUpOBaHHOM mpyxuHbL. [loTeHuManbHass SHeprus Tena BOJIU3H
MIOBEPXHOCTHU 3E€MIIH.

[ToTeHunanbHple W HENOTeHUWaldbHble  cuwibl.  CBA3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHMUYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpouCTBa U IPAKTUYECKOE MTPUMEHEHHUE: BOJTOMET, KOIIED,
IPYXUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaxtnBHOE BMXEHUE.

[lepexon NOTEHUHMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue CBA3M pabOThl CHUJIBI C HM3MEHEHUEM MEXAHMYECKOU
SHEPIuM Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyisipHas pu3NKa ¥ TEPMOJAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUU M HX
ONbITHOE OOOCHOBaHHWE. bpoyHoBckoe naBuxenue. [uddysus. Xapakrep
JBW)KEHUSI W B3aWMMOJECHCTBUS YaCTHUI| BellecTBa. MOAENM CTPOECHUS Ta30B,
KUAKOCTEN M TBEPIBIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozaened. Macca u pa3mepsl moisiekyid. KommuectBo BemiectBa. I[locrosHHas
ABorazpo.

TermoBoe paBHOBecue. Temneparypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mopens wuaeanbHOro rasza. (OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUH UACaIbHOro rasa. AOCOIIOTHAs TeMmIreparypa Kak Mepa
CpEHEW KWHETUYECKOW 3HEPTHM TEIJIOBOIO JBMXKEHHS 4dacTull raza. [llkama
temneparyp KenbsBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kianeripona. 3akon [aneroHa. M3ompoueccel B naeanbHOM ra3e ¢ moCTOSIHHBIM
KOJIMYECTBOM  BewlecTBa. ['paduueckoe MpeACTABICHHE  HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu
MOJIEKYJI OPTraHUYECKUX COCUHEHUM.

OnbIThl 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, nIoCTpUpyomias Ipupoay AaBi€HUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSHUS WACAIBHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3/AyXa B KIIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBaHnne  3aBUCUMOCTH  MEXJy  IapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuyeckas cucrema. BnyTtpennss JHEprus
TEPMOJUHAMUYECKON CHUCTeMbl U CMocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIs1 SHEprus OJHOATOMHOIO HUACAJIbHOIO rasa.
Bunbl Tenonepeaadu: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUe. Y AelbHas
TEMI0EMKOCTh BellecTBa. KoMuecTBo TEIIOThI pHU TEIUIonepeaaye.



[Tonsitue o0 ammabatHOM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOJMHAMMKHU K u3ompoueccaM. I'paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpatumMocTh poI1IECCOB B MIPUPOJIE.

TersoBble  mamuHbl.  [IpyHOMOBI  ACHCTBUS — TEMJIOBBIX — MAIIMH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt mosne3noro
nevctBust TerioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHt mosie3Horo
JNEUCTBUA. DKOJIOTHUECKHE MPOOJIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTpoOCTBA W NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAWIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEN 3HEPruu Teja MpU COBEPIICHUHU pabOThI: BBUIET
npoOKkH K3 OyTBUIKM MOJ JIEWCTBHEM C)KaTOr0 BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaLu).

W3meHenne  BHYTpEHHEW  SHepruu  (TeMmiepaTypbl) Teiaa  MpHU
Teruionepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenun napoBoid  TypOWHBI, JBUrateiasi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEJIs.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCOTIOTHAS
U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. HachllieHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe teno. Kpucramwinueckue M aMop@Hbie Tena. AHU30TpONUs
cBOMCTB KpucTamuioB. JKuakue kpucrtamibl. COBPEMEHHBIE MaTepHUAbI.
[InaBnenue u KpucTayuM3auus. Y aenbHas TerioTa miasienus. Cyoaumanus.

YpaBHeHuUE TEIIOBOTO OaaHca.

TexHuueckre ycTpoiiCTBa M INMPAKTHYECKOE NPUMEHEHHE: TMIPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUU MOJYyUYEHUs] COBPEMEHHBIX MATEpUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolCTBa HACBIIIEHHBIX APOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEpEeHUsl BIaKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepeHrne OTHOCUTENbHOM BIaXKHOCTH BO3IyXa.

Paznen 4. JaekTpoauHaMHU KA

Tema 1. Inekmpocmamuka

OJNeKTpu3anms Tel. OJEKTPUYECKUM 3apsia. JBa BHIA JIEKTPUYECKUX
3apsaoB. [IpOBOAHMKY, NUAIEKTPUKUA W MOJYNPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToudeuyHBI dI€KTpUYECKUN
3apsia. DnekTpuueckoe nojie. Hanpssxk€HHOCTh anektpudeckoro nmoist. [Ipuanun
CYNepIIO3HULINU ANEKTPUYECKUX TMIOJIEH. JInaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.



Pabora cun snekrpocraruueckoro moisis. IloreHuman. PasHocTh
NOTEHUNAJIOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlvdnextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJIOCKOTO
KOHJICHCATOpa. DHEPrUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOWCTBAa M INPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN aIapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS AJIEKTPOMETPA.

B3anmoneinicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKECHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCJOBHS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctounnku Toka. Cuna toka. [IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 715 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoungHocTh
AJEKTPUYECKOrO TOKA.

DJIEKTPOJBWXKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma 11 1OJHOM (3aMKHYTOW) 3iekTpuuecko nenu. Koporkoe
3aMBIKaHHE.

OJIEKTPOHHAs  NPOBOJMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJAMMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHuKoBbIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B PpacTBOpax W paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DIIEKTpUUECKUM TOK B razax. CamMOCTOSTENIbHbI U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: amIepMeTp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
MOJl, TEPMUCTOPHL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenune CHuitbl TOKa 1 HaIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS HUJINHIPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOIIA TN TIONIEPEYHOTO CEYEHUs M MaTepuaa.

CMemanHoe COeTMHEHUE ITPOBOAHUKOB.



[IpssMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSISI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3yyeHue cMenaHHOro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHITbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habnronenue anexrposusza.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiiacce oCyIIeCTBISETCS C
y4ETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHOJI0THH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorxcnpeomemnule nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O
NO3HAHUSA: SIBJICHUE, Hay4YHbId (akT, runores3a, puanyeckas BEIUUYHMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl YpAaBHEHUM, JIMHEWHAs (QyHKUUA,
napabosia, runepOona, uX Tpaduku U CBOHCTBA, TPUTOHOMETPUUECKHUE
byHKUIMHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIMH HA OCH KOOPJUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: Mexanumyeckoe ABMKEHUE B JKUBOW mpupone, auddysus,
OCMOC, TEIUIOOOMEH >KHUBBIX OPraHuW3MOB (BUAbI TEIUIONEpPEIAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKUE SBJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T,
KUAKOCTEN M Tra30B, JEKTPUUYECKHUE CBOMCTBA METAIIOB, 3JIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FraJbBaHUKA.

l'eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBHXKEHHUM C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUs B TEXHHMKE, MOJUIMIHUKH, MCIIOJIB30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYyrue), JBUraTeilb BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepHaioB, B TOM  YHUCJIE
HAHOMATepUaJioB, W  HAHOTEXHOJOTWH,  AJIEKTPOCTAaTHYECKas  3alluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeNIbHble  MPUOOPBI,  JIEKTPOOCBETUTENbHbIE  MPUOOPHI,
raJlbBaHUKa.

11 KVIACC

Pa3znen 4. JiaekTpoauHaMH KA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~MarHWThl. B3aMMOAEMCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHOoe moisie. BekTtop MarHuTHOW WHAYKUMH. [IpuHOmn cynepno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUMU. KapTrHa TUHANA MarHUTHOW
WHAYKIUU TO0JIs1 TOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHHMKA C TOKOM. KapTWHa JWMHHNA HMHIYKIUU
MAarHuTHOTO MOJI JUIMHHOTO MPSMOro IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOIO



POBOJHMKA, Karymlku ¢ TOkoM. Omnbeir Opcrega. BsammoneiictBue
IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOIynb W HampablieHHE. J[BMXKEHHE 3apsKEHHOU
YacTHI[bl B OJHOPOJAHOM MarHUTHOM mnoJje. Pabora cunsl Jlopenua.

SIBneHne HNEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABMKYILIAs CHJIA MHIYKIHMHU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe anekTpuueckoe mnose. DIEKTPOABMKYILAs CHJa WHIAYKUUU B
IPOBOJHUKE, IBUKYILIEMCS IOCTyNAaTEIbHO B OAHOPOIHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HHME CaMOMHIYKIMHU. OJIEKTPOABWKYIIAsS Cuia
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHbIC
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnesiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHUE 3JIEKTPOMArHUTHOW UHIYKUHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOABMKYIIEH CHJIBI HMHAYKIUU OT CKOPOCTHU
U3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue cCaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue 1eiCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHYKIHUU.

Paspnes S. KosieOanust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

KonebarenpbHas cucrema. CBOOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonunueckue konedanus. [lepuoa, yactora, aMIMTy1a U gaza KojaeOaHUil.
[IpyXUHHBII MAasITHUK. MaremaTndeckuii MasITHHUK. YpaBHeHue
rapMoHUYecKux KojeOanuid. I[lpeBpaieHue SHEPruu NpU TapPMOHUYECKHUX
KOJIEOAHUSIX.

Kone6arenbubiit kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUS B
UJIeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUSl MEXAY MEXaHUUYECKUMH U
ANEKTPOMArHUTHbIMU KosieOaHusaMu. Dopmyna TomcoHa. 3aKOH COXpAaHEHHS
SHEPrUHU B UJ€ATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBnenne 0  3aryxalomMX  KojeOaHUAX.  BbIHyXJeHHbIE
MexaHuueckue KosnebaHus. Pe3oHaHc. BbIHYXJIEHHBIE SJIEKTPOMATrHUTHbBIC
KOJIeOaHHUs.



[lepemennblii TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHHE CHJIBI TOKa H
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, neperaya M NOTpedIieHue
JJEKTPUYECKOM  DHEPrUHM. OKOJOTHMYECKME PHUCKHM TIPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HU.

TexHudyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOrepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNbHON CUCTEMBbI (TIPY>KUHHBIMA WU
MaTEeMaTUYECKUN MAATHHUK).

Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

Habnronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANpPSKEHUS OT BPEMEHH)
JUISI 9JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MAcCChI rpy3a.

HccnenoBaHne nNEpeMEHHOr0 TOKa B LENM W3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, yclIoBUsI pacnpoctpaHenus. Ilepuon. Ckopocthb
pacnpocTpaHeHuss U JAnauHa BOJdHBL [lomepeuHble W NPOAOIbHBIE BOJIHBI.
WUuTepdpepenius u nupakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHSI HW3IyYEHHs AJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opueHTtanus BekTopoB E, B, V B aekTpoMarHuTHON BOJIHE.
CBoliCTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIIEHUE, MOJSpU3aLns,
mugpakuust, nareppepeHuus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkayna 31eKTpPOMAarHUTHBIX BOJIH. [IpuMeHeHne 371eKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMNBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuueckre ycTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKA B TEXHHKE U MEAMUIIMHE, pajap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHA, TesiePoH, CBYU-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs T€10 Kak ICTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYAOW U
4acTOTOM KOJeOaHHI.



HccnenoBaHne  CBOWCTB — JJEKTPOMATHUTHBIX — BOJIH:  OTPAXKEHHME,
pesioMJIEHUE, ospu3anus, Auppakuus, MHTephepeHIus.

Tema 3. Onmuka

['eomeTpruueckas ontuka. I[IpsMOIMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHow cpeae. JIyd cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne nzo0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokasaresp npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CioxHbIi coctaB 0enoro ceta. LIBer.

ColOuparomiue u paccewBarolve JuH3bl. ToHkas jauH3a. DOKycHOE
pacCTOsIHME U ONTHYECKas CUjla TOHKOW JMH3BL. [locTpoenue n3oOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3ax. DopMyrna TOHKOM  JIMH3BI.
VBenuueHue, JaBaeMoe JIUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. MuTtepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOJEHUST MAaKCUMyMOB M MUHHMYMOB B HMHTEpP()EPEHUHNOHHOU
KapTUHE OT JIBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceeta. [udpaxuuonnas pemérka. YciioBue HaOm0ACHUS
[JIaBHBIX MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMATHUYECKOIO CBETa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpoCcTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, Jyma,
¢doToamnmapaT, MPOCKUMOHHBIA amnmnapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[TpsimosiMHEHOE pacHpOCTpaHEHUE, OTPAKEHUE WM MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TosniHOE BHYyTpeHHEE OTpakeHne. Moiesib CBETOBOAA.

HccnenoBanue cBOMCTB U300pakKeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Habnronenune nntepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu cBera.

[TosryyeHue cekTpa ¢ MOMOIIbIO TIPU3MBI.

[TonyyeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHune nokasaTess MpeaoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB U300pakKeHUI B JIMH3aX.

Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBHONM TEOPUH OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. [locTtynatsl
CIIEIMAJIBHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUIT OTHOCUTEIIbHOCTHA DUHILTEIHA.
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlEHUE JITUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.



CBs3p Macchl C DHEPrME€d M MMITYJIBCOM PEJISITABUCTCKOM YaCTHULIBI.
DHEprus MoKos.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJbC (HOTOHA.

OtkpeiTie U uccaenoanue (oroapdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtodrddekra. YpaBHenue DiiHiuTenHa ais porodddexra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel 1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: (POTORIEMEHT,
dboTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHoB BHeIHETO (oTodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuIo o -4acTHIl.
[Lmanerapnas monens aroma. Iloctynatel bopa. M3nydyenue u mornomieHue
(OTOHOB TpU NEPEXOAE aToOMa C OJAHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CIEKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bonuel ne bpouna. KopmyckynsipHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHu4yeckre yCTpoHCTBa M IMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amommnoe sa0po

DKCHEpPUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKphITHE
pagnoaktuBHOCTH.  OmbiThl  Pe3depdopna mno  omnpedeseHH0  cocTaBa
paanoakTUBHOTO wu3nyuyeHus. CBoicTBa anbda-, Oera-, ramMma-H3ITydeHUS.
BnusgHue pagnoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA U HeUTpoHa. HykinoHHast Mmoaens siapa IeiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino siapa. M30tornsr.

Anb(a-pacnaa. DJIEKTPOHHBIM M TO3UTPOHHBIA Oeta-pacman. I'amma-
U3TydeHue. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. JledexT maccel spa.

Snepusbie peakuuu. [lenenue u cuHTe3 €.

Anepusbiit peaktop. TepmosinepHsiii cunte3. [IpoGiiemMbl U MEepPCEKTUBbI
SIEPHON DHEPIeTUKH. DKOJIOTHUECKUE aCTIEKThI SAEPHON SJHEPTETUKHU.

DJyieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.



@dyHIaMeHTaldbHble B3aUMOJCHCTBUA. EMUMHCTBO (DM3MUECKON KapTHHBI
Mupa.

TexHuueckre YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JO03UMETD,
kamepa BusnbcoHa, syiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (OoTOrpadusim).

Pa3zpnes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

Ortanbl pa3BUTHS aCTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qH0r0 HeOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTb. McTtounuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTHUKU. J[MarpaMma «CIIEKTpPaJbHBIM KJIAcc —
CBETHUMOCTB». 3BE3bI TJIABHOM IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHEe cTpoeHne
3BE311. COBpPEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUU 1 3Boaronuu CoaHna
Y 3BE3]1. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Manaktuka. [lonoxxenue n aBuxkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3apbl. UEpHBIE IbIpBI B
A/ipax rajakTuK.

Bcenennad. Pacmmpenue Bceenennoil. 3axkon Xa0O6ma. PasOeranue
ranakTuk. Teopus bonbiioro B3peiBa. PennkToBoe nsiryyeHue.

MacmiraOHast ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCITOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW JUIsl  ONpPEAENICHHUs] MOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOro NoJylapus u
SIPKUE 3BE3IBL.

Habnronenus B teneckon JlyHsl, mianet, Miieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3uku U acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTMYECKOMH,
COLIMAIBHOM M 3THUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
buznyeckor Teopu B POPMUPOBAHUU NIPEACTABICHUNA O PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOHM KApTUHBI MuUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusznku 6a30B0oro ypoBHs B 11 kilacce ocyiecTBisieTcs ¢
y4ETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHU MaTe€MaTHKH,
OHOJI0TUH, XUMHH, T€OTpapuu U TEXHOJIOTUH.

Meorcnpeomemnule nonamus, CBI3aHHbIE C U3yYEHUEM METOJ/IOB HAYYHOT'O
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (akT, runores3a, puanyeckas BEITUUYHMHA, 3aKOH,
TeopHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUIEeHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE
byHKUIMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIHMH HA OCH KOOPJUHAT,



CJIIO)KEHUE BEKTOPOB, IPOM3BOJIHBIE 3JIEMEHTAPHBIX (DPYHKIMI, NpU3HAKU
no100Ms1 TPEYrOJIbHUKOB, ONpPENEICHUE IJIOMAIN IIOCKUX (uryp u oObéMa
TeIl.

buonocus: >nekrpuyeckue SIBICHUS B >KMBOW MPUPOJE, KoJeOaTelbHbIe
JBUKEHUS B KMBOM NPHUPOJE, ONTUYECKHE SBJIEHUS B KUBOU MpPUPOJE,
NEHCTBUE paJiMalliK HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHUE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON  PEIIETKH,
CIIEKTPAJIBHBIA aHAJIN3.

l'eocpaghusi: MarHUTHBIE TONIOCA 3€MJIM, 3aJE€KU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonozua: NWHUM DIEKTPOIEpeNad, TIEHEpaToOp IEPEMEHHOrO TOKa,
AJIEKTPOJBUTATENb, UHIYKIUOHHAS N€Yb, pajap, pagHuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
coJIHEYHas Oarapes.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoOBHE CpeIHEro oOIIero
oOpazoBaHust (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUHUTh  JTOCTHUKEHUE
CIEIYIONMUX JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJBbTATBI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «DuU3HKa»
JOJKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITA JIEATEIBHOCTH B IIPOLIECCE
peanu3aluyu OCHOBHBIX HAIIPaBJICHUII BOCHUTATEIBHON AESTEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKONW  TO3UIMKU  OOydwaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJAUIHUOHHBIX OOIIEYETOBEUYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HUHTEPECAX IPAXKIAHCKOTO
00I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEIbHON OpraHU3aIuy;

YMEHHUE  B3aUMOJCHCTBOBaTh C  COLMAJbHBIMU  HWHCTUTYyTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTA YYEHOTI0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas OCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PUINIECKON HAYKE;

5) Tpy10BOr0 BOCTIMTAHMSI:

MHTEPEC K pa3inuHbIM cdepam npodeccuoHaTIbHON 1eITeTbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (DU3MKON W TEXHUKOW, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HKU HA POTSHKEHUU BCEU KU3HH,

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJOTHUECKUX TTPOoOeM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JCHWCTBUIM B OKPYKAIOWIEH Cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JACSITEIBHOCTH IKOJIOTUYECKOW HampaBJIECHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIHbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3yueHus: (U3MKU  OCYIIECTBISATb MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS
ba3oBble j1oruyecKkue 1efMcTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh MIpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU AEATENbHOCTH, 33J1aBaTh MAapaMETpPbl U KPUTEPUH HX
JNOCTUKEHUS;

BBISIBJISITh  3AKOHOMEPHOCTHM M MPOTHUBOPEYUST B PaCCMaTPUBAEMBIX
(pU3HYECKUX ABIICHUSX;

pa3pabaThiBaTh IJIaH PELICHMS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCA
MaTepHaIbHBIX 1 HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yAbTaTOB LIEISAM, OLIEHUBATh PUCKHU MOCIEICTBHI I€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIUIEHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBaTenbcKme 1eiiCTBUS:

BJIAJI€Th HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU U METOJAMU
(u3HYECKON HAyKU;

BJIAJE€Th  HABBIKAMM  y4€OHO-MCCIIEIOBAaTEIbCKOM UM NPOEKTHOU
NEATeNIbHOCTY B 00sacT  (U3UKH, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  IOUCKY  METOJOB  pEIIeHHd 3a7ad  (PU3HYECKOro
coziepKaHusl, IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalny, NpeoOpa3OBaHUI0 W IMPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYAaLMsIX, B TOM YHCJI€ IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJISITh NPUYUHHO-CIIECTBEHHBIE CBA3M M aKTyaJIM3UpOBATH 3aj]ady,
BBIIBUTATh TUIIOTE3y €€ PEIICHHs], HAXOIUTh apryMEHThI JUIsl T0Ka3aTelIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKA OLEHUBATH MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh W3MEHEHUE B
HOBBIX yCIJIOBUSX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBbIE 3aJadl B 00pa30BaTEbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HaHUA 1O (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHBIC MOAXOAbl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

PabGora ¢ unpopmaumeii:

BJIAJIETh HABbIKAMHU IOJY4YEHUs WUHPOpMalUuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATh [TOUCK, AaHAJIN3,
CUCTEMATHU3ALMIO U MHTEPHPETALUIO UH(POpPMALMK pa3IMYHBIX BUIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHKalIMOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 33]1a4 ¢ COOJI0JIEHNEM TpeOOBaHUW IPrOHOMMKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKHX HOPM,
HOPM MH(OPMALIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO0 COJAEP>KAHMS B PA3NMUHBIX (popmaTax c
y4€TOM Ha3zHayeHuss MUHPOpMalMM U LEJIEBOM  ayAUTOpUM, BbIOMpas
ONTHUMAJIbHYIO OPMY MPECTABICHUS U BU3YAJIU3ALINH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (QU3UKK HU BO BHEYPOUHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arhb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMUMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJbHON pabOThI;

BbIOMpATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTHUBA,

OpPUHUMATh L€JIH COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JNOCTHXKEHUIO: COCTABIISITH IUIAH JEHWCTBU,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKJaTh PE3yJIbTAThbl
COBMECTHOU padoThI;

OLICHUBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 y4yaCTHHKA KOMaHJbl B
o0t pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATh  I1O3HABATENIbHYIO  JESATEIbHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmyIpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAaU€CTBEHHBIX
3a/lay, IUIaH BBIMOJIHEHUSI TMPAKTUYECKOM pPabOThI € YUETOM MMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00JacTH
(U3KMKK, TMOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJAJCTh HAaBbIKAMHU II03HABATEIBHOW PEQIIEKCUM KaK OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh NPHUEMBI pedIeKCUU JUIsl OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'0 PELLICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS IO HX
CHUKEHHUIO;

OPUHUMAaTh MOTHBBI M apryMEHThl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKHU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHX HA OIIUOKH.

B nponecce n1ocTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS ITPOTrPaMMBI
no ¢Gusuke I YpPOBHS CpPEIHEro OO0IIero oOpa3oBaHUs Y OOydYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOIar oI
c(hOpPMUPOBAHHOCT:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CHOCOOHOCTh  TMOHUMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BHJETh HANpPaBJICHUS pPa3BUTHS COOCTBEHHOM
SMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIIMOHAJIBHBIM W3MEHEHUSIM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAOLIENH CTPEMIIEHUE K TOCTHKEHUIO LETU
U yCcHexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYrMX, YYHUTBIBaThb €ro IMpU OCYLIECTBICHUH OOIIECHMS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAaUBATh
OTHOUIEHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3pellaTh
KOH()JIUKTBHI.

IHNPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAaHULIBI NMPUMEHEHHS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
MaTepualibHasl TOYKA, MHEpLMAJIbHAs CHCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE
TE€J0, WJICAJbHBIM Ta3, MOJEIHU CTPOEHUS ra3oB, >KMJIKOCTEH M TBEPABIX TeEJ,
TOYEYHBIN 3JIEKTPUUYECKUN 3aps]l IPU pelieHnn (U3NYECKUX 3a1a4;

pacro3HaBath (U3MUYECKUe SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KHHETUYECKOH TEOPUU CTPOCHMS
BELIECTBA U  AJIEKTPOJMHAMUKH: PABHOMEPHOE UM  PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPY’KHOCTH, WHEpUUs, B3auUMOJEWCTBHE TeJ, Jaud@y3us, OpOyHOBCKOE
JBUKEHUE, CTPOEHUE KUIAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bEMA TN MpU
HarpeBaHuM (OXJIAXJICHHH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHICHCALIMS,
IUTABJICHUE, KPUCTAJUIM3alus, KUIIEHHWE, BJIAXKHOCTh BO3]lyXa, IOBBIIICHUE
JABJIEHUS Ta3a IpPU €ro HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30MpoLeccax, dJIEKTpHU3aluus Tel,
B3aUMOJEHCTBHE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKUE BEITUUYHHBDIL:
KOOpAWHATa, IyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KHHETHYeCKash  dJHEprusi, MOTEHUHUalbHas  JHEPrus,
MexaHu4eckass paboTa, MEXaHWYecKas MOIIHOCTb; MPU OMHCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMH BEJIIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCIOJIb3Ysl (PU3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAsI SHEPrus Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTUYHas CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPDUIMEHT TOJE3HOTO0 JIEUCTBUSA TEIJIOBOTO
JBUTATENs; NpPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €AMHUIbL, HAXOAUTHb (HOPMYJIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C IPYTUMU BEJTMUMHAM;

ONKCHIBATh  M3YYEHHBIE  DJIEKTPUUECKHE CBOMICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TPOLIECCHI), HUCIONBb3YSd (PU3MUYECKUE BEJIMYUHBI:
ANEKTPUYECKUH 3aps, SIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD OIS, OTEHIMA,
Pa3HOCTh NOTEHLMAJIOB; MPH ONWCAHWM MPaBUIBHO TPAKTOBaTh (HHU3MUECKUUI
CMBICII HCIOJNb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHUILbI; YKa3bIBaTb
(GopMyJbl, CBSI3BIBAIOIIME JAHHYK (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMMU;

aHAIM3UpOBaTh  (PU3MYECKUME TMPOLECChl M  SIBJICHUSA, HCHOJIb3Ys
(¢u3nuecKkre 3aKOHbl U MPUHIMIBL: 3aKOH BcemupHoro tsarorenus, I, 11 u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSI MEXAaHWYECKOHM HHEPruu, 3aKOH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULIUU CUII, TIPUHIIUI PAaBHOIIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-KUHETHUYECKYI0 TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIIOTHOM TeMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsaa, 3akoH Kysona,
IIPU 3TOM Pa3JIMYaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €M0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHUMUIIBI JIEUCTBHUS MAIlMH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBHUS MX OE€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINOJIHATDh 3KCHEPUMEHTBI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4EOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAHMS, IPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIOCOO HW3MEPEHHUS W HCMOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHNN;

UCCJIEIOBAaTh  3aBHCHUMOCTH MEXAYy (PU3NYECKHMMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHI MOJYYEHHOM 3aBUCHUMOCTH (DU3NYECKHX BEJIMYMH B
BU/JI€ TaOJIUL U TpadUKOB, I€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0JiroaTh paBuiia 0E30MaCHOrO TPy/la MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4yeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEIOBATEIbCKON U MPOEKTHOM
NESATENbHOCTH € KCHOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOMCTB U
1a060paTOpHOro 00OPyAOBaHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLMUIIBI, HA OCHOBE aHaJIM3a YCIOBUS
3aJla4yl BbIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATH (PU3MUECKUE BEIUYMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaNUBAaTh JIOTUYECKU
HEMPOTUBOPEYMBYIO LIETIOUYKY PACCY>KIEHUN C OMOPOM HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMH Uil TIOMCKAa, CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIE€HUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(popMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO MUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe3omacHOCTH Tpu  oOpamieHudM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEACHUS B OKPY KAIOILEH CpeJIE;

paboTaTth B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PacHpenessiTh OOS3aHHOCTH H
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAaHJAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHUBATh  BKJAJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHUE
paccMaTpuBaeMO MPOOJIEMBI.

K koniy o0yuenuss B 11 kJacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(u3nUeCcKOl KapTUHBI MUPA;



YUUTHIBATh TPAaHULIBI NPUMEHEHHS] H3YUYEHHBIX (U3UUYECKUX MOJEIIECH:
TOYEUHBIA JJIEKTPUYECKUN 3aps]l, JIyd CBETa, TOYECYHBIA HCTOYHUK CBETA,
ga/iepHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO sipa MpU pEelIeHUH
(du3nuecKux 3aaay;

pacro3HaBath (U3MUYECKUE SBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOW (DHU3MKH: 3JEKTpUYEcKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKAa,
B3aUMMOJICKCTBME  MAarHUTOB, JJEKTPOMArHWTHas  MHAYKLUHS, JICWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JIBIXKYUIMICS — 3apsij,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHEHMHOE PacHpOCTpAHEHUE
CBETa, OTPAKEHHE, MPEJOMIIEHHE, UHTephepeHIus, Tudpakius U NoasIpU3anus
CBeTa, nucnepcus ceera, poTtodiekrTpudeckuii 3gdext (hotorddexr), cBeToBOE
JABJCHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEeKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BEUIECTBA (JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  IMPOBOJAMMOCTH  PA3JMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps/l, Cuila TOKA, JJIEKTPUUECKOE HAMPSKEHUE, FINEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIHWS MAarHuTHOrO Tons, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYUIKH, SHEPrys DJIEKTPUYECKOIO0 M MAarHUTHOIO IMOJIEH,
NEPUOJ U YacTOTa KOJIeOaHUU B KOJIEOATEIIbHOM KOHTYpE, 3apsi/i U CUJla TOKA B
npolecce TapMOHUYECKMX  AJEKTPOMATHUTHBIX  KosieOaHuid, (OKyCHOE
PAcCTOSIHUE M ONTUYECKasl CUia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATh
(U3HYECKUI CMBICI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHUIBI,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (DU3HYECKYIO BEIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJIEHUS M MPOLIECCHI, HMCHOJb3Ys
(u3nuecKre BEIMYMUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHUs W MMIYJbC (POTOHA, MEPUOJ MOJypacnana, dHEPrus
CBA3M aTOMHBIX SIep, NPH ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUsI U E€JIMHHULbI, YKa3bIBaTh
(GopMyJbl, CBSI3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIMYMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaYeHUE (PU3HMUECKON BEJINYUHBI,

aHAIM3UpOBaTh  (DU3MYECKHME TMPOLECChl M  SBJIEHUSA, HCHOJIb3Ys
(¢u3nuecKre 3aKOHbl U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBLHOIO U
napajjIeIbHOrO COEAMHEHMsS] TPOBOJHMKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMArHUTHON WHAYKIUHU, 3aKOH MNPAMOJIMHEHHOT0 pPacHpOCTPAHEHUS
CBETAa, 3aKOHbl OTPAXEHHSI CBETAa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpPaBHEHUE
OiiHmTenHa Uit potorddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DSJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paMoOaKTUBHOIO pacnania, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 00JaCTH) IPUMEHUMOCTH;

ONpEeNeNsTh HANpaBJIECHUWE BEKTOpPa HWHAYKUMUM MarHUTHOTO  TOJs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIHUCHIBATh M300paXKEHUE, CO3/1aBAEMOE IUJIOCKUM 3EPKaJIOM,
TOHKOM JINH30M;

BBINIOJIHATD 3KCHEPUMEHTBI 10 HCCIAEAOBAHMIO (DU3UUYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHMI: IPHU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,



coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH OMNBIT U
bopMyIIMpPOBATH BHIBOBI,

OCYLIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CIOCOO HW3MEPEHHUS W HCMOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN N3MEPEHNN;

UCCJIeIOBAaTh 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHMI: NpPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl NOJYYEHHOM 3aBUCUMOCTU (DU3UUYECKUX BEJIMYUH B BHJIE TAOIUL U
rpaduKoB, AeyaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHMUS;

coOJiroaTh mpaBuiia 0E30MacHOrO TPy/la MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yuyeOHOTO 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0OBATEILCKON U MPOEKTHOM
NESATENbHOCTY €  KCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1ab0paToOpHOro 000pyAOBaHUS;

pemiatb pacu€THblE 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHalIM3a YCIOBUS
3aJla4yi BbIOMpATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKUE BEIUYMHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPaUBAaTh JIOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPOM HA M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM  JUIsi  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIE€HUs y4eOHOM M HAay4YHO-IOMYJIIPHOM
uH(poOpMalMi, TOJYYEHHOW M3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMALHIO;

OOBSACHATh TPUHIMIBI JECUCTBUS MAILWH, MNPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBHS UX 0€30MacHOr0 MUCIHOJIb30BaHUS B
MOBCEHEBHOM JKU3HM;

OPUBOJUTHh MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYXkAIOIIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOW KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOACHUS HOPM
AKOJIOTMYECKOT0 OBEACHUS B OKPY KAIOLLEH CpeIE;

paboTaTh B TpYIIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAaMOHAIBHO PacHpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B  HECTaHJAPTHBIX CHUTyalUUsAX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TIpYyNNbl B  PEIICHHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HanmenoBanue KoauvecTBo yacoB
Ne DJIeKTpOHHbBIe (HH(pPOBbIE)
pa3fieioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmmsl padoThI padoTbI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
L1 ®du3nKa ¥ METOJIBI 5 bu6mmoreka [JOK
' HAay4YHOTI'O IIO3HAHUS https://m.edsoo.ru/7f41b£72
Hroro no pazaeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41b£72
bubmnoreka IJOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Eu 10K
nonMoTeKa
2:3 COXpAnCHIA B 6 ! ! https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazaeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHHETHYECKOMH
Teopuun

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [JOK
' BeniecTBa. PasoBbie https:/m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazaeny 24

Paznea 4. JIEKTPOAUHAMMUKA

bubmnoreka IJOK

41 DICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
42 AIEKTPUYECKUH TOK. 12 bubnuotexa [JOK
' ToKHU B pa3IuuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KITACC

HaunmeHoBaHue

KoanuyecTBO 4acos

Ne duekTpoHHbIe (LM pPOBbLIE)
. pa3iesioB U TeM Beero KonTpoabHbie IIpakTnyeckue 06PA30BATETBHBIE PECYPCHI
NMporpamMmbl padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
O ; arHUTHOE II0JIE . 1 . Bubnorexa [IOK
: JICKTpOMArHUTHA https://m.edsoo.ru/7f41c97¢
WHYKUIAS
Hroro no pazaeny 11
Pa3pen 2. KOJIEBAHUS U BOJIHBI
M
. €XaHUYEeCKUEe U , 1 Bubmiorexa [IOK
: SJICKTPOMATHUTHDIC https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
’s €XaHUYECKUE U . 1 Bubmorexa LIOK
: SJICKTPOMATHUTHDIC https://m.edsoo.ru/7f41c97¢
BOJIHBI
bu6nuoreka [JOK
23 Ontrka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI CITEIUAITBHON
TEOPUHU
OTHOCUTEJIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢




Wroro no pazaeny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 OneMeHThl KBaHTOBOM 6 bubmuorexa [JOK
’ ONTUKU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
4.3 ATOMHOE 77p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15
Pazpnen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3UKHU
51 DNIeMEHThI aCTPOHOMUH - { bubnuorexa [JOK
' 1 acTpopu3uKu https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 7
Pa3znen 6. OGOBIIAIOLIEE ITIOBTOPEHUE
6.1 O6o0maroiee 4 bubmmoreka [IOK
' HOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 4 -
YACOB I10 ITPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC
Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KonTpoabhbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypchl
n
®dwuszuka — HayKa 0 IpUpo/Ie. bubnnorexa [HOK
1 Hayunsie MeTobI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIoILIEero Mupa 2
Posnb u mecTo ¢usuku B
(dbopmMHupoOBaHUU
. . bubnuorexa [JOK
COBPEMEHHOI Hay4HOM
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B 6
MPAKTHYECKON AESITeTbHOCTH -
oIen
MexaHu4yeckoe IBHKEHHE.
OTHOCUTENIBHOCTh but6mmoreka [{OK
3 MEXaHUYECKOTO JIBUKECHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemernienune, CKOPOCTH, 8
YCKOpEHHE
bu6nmoreka [JOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEMHOE IBUYKEHUE 0
5 PaBHOyCKOpeHHOE 1 bubmuorexa [JOK
MPSMOJIMHEHOE JIBUKEHUE https://m.edsoo.ru/ff0c372




€

CBobOogHOE MmajcHueE. Bub6nuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
TaJICHAS c
KpuBonnHeliHoe 1BUXKEHHE. bu6nmoreka [IOK
7 JIBrkeHue MaTepualbHON https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPYKHOCTH a
[IpuHIUIT OTHOCUTETBHOCTH
TI'annnest. MuepnuanbHbIe Bubmaorexa LIOK
8 ' p . https://m.edsoo.ru/ff0c3be
cucteMsbl orcyeta. [lepBaiii "
3akoH HproToHa B
Macca tena. Cuna. [Ipunnun
. bu6mmoreka [IOK
cyrnepno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MarepuanibHOU TOUKHU -
Tpernii 3axkoH HerotoHa mia Bubmaorexa LIOK
10 p https://m.edsoo.ru/ff0c3be
MaTepUaIbHBIX TOYCK 2
3aKOH BCEMHUPHOTO
Tarorenns. Cuira TSHKeCTH buGnnorexa LIOK
11 ) ’ https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTb -
bu6mmoreka [IOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
13 | Cuna tpenus. Koapoumuent bu6mmorexa [IOK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3{76




COIMPOTHUBJICHUA IIPHU
JABMJKCHUU TCJIa B X KUJIKOCTH
WJIK ra3e

IToctynarensHoE M
BpalaTeIbHOe IBUKCHUE
a0COJIIOTHO TBEPOTO TEa.

bu6nuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. [liieuo cumsl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tea
NMiynsc maTepuaibHON
TOYKH, CUCTEMBI
bu6nmoreka [JOK
MaTepualbHBIX TOUYEK.
15 https://m.edsoo.ru/ff0c43d
Wmnynbe cuibl. 3akoH 6
COXpaHEHHUs UMITYJIbCA. -
PeaxTnBHOE ABIMKEHNE
PaboTta u MOLTHOCTB CHIIBI.
Kunernueckas sneprus bubnmnorexa [JOK
16 | wmarepuanbHON TOYKH. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHUH 2
KMHETUYECKOW SHEPrUu
[ToreHumanbHas 3HeEprus.
[ToTenuumanpHas SHEPTUA
. bu6nmoreka [IOK
ynpyro aegopMUpOBaHHOK
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanbpHas .
SHEprus Teja BOIN3U -
MMOBEPXHOCTU 3eMITH
18 ITorenuuanbpHbIC U bub6nuoreka [JOK




HETOTEHIMAIbHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI Tel. 3aKOH
COXpPAaHECHUSI MEXAHUYECKOU
SHEPTrUu

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

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsA3U
paboThI CUITBI C U3MEHEHHEM
MEXaHHYECKOHM SHEPTHUH Tella
Ha MPUMEpPEe PacTsHKEHUs
PE3UHOBOTO KI'yTa»

20

Konrpombnas padora mo
teme «KnHemaTuka.
Junamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE)

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE
nswkenue. Auddyszus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHI]
BemecTBa. Moaenu
CTPOEHMUS Ta30B, JKUIKOCTEN
U TBEPABIX TEII

23

Macca monexy.




KommuecTBo BemecTna.
[TocrosinHass ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u e€
n3mepenue. [lkana
temriepatryp Llenbcns

25

Wneanbnsriii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomnroTHas TeMieparypa
KaK Mepa CpeHen
KUHETHYECKON SHEpruu
JBUYKEHUS MOJIEKYJL.
YpaBHeHnue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSIHUS
Pa3peKEHHOTO ra3ay

29

N3onporieccel B nacaaibHOM
ra3e 1 ux rpaguueckoe
MpeJICTaBICHNE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€

bubmmoreka [{OK
https://m.edsoo.ru/ff0c595
2




n3MeHenus. KomnuectBo
TEIJIOTHI U paboTa.
BuyTpennsis sneprust
OJIHOATOMHOTO HJI€aJTbHOTO

rasa
bu6mmoreka [IOK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5¢3
6
VY nenpHast TENIOEMKOCTD
BemiecTBa. Konuuectso bu6mmoreka [JOK
32 | TemnoTsl npu https://m.edsoo.ru/ff0c5¢c3
Terioneperaye. 6
AnmabaTHBIN mporiecc
[IepBbrlii 3aK0H
TEPMOJIMHAMUKH U €T0 bubnnorexa [HOK
33
NIpUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30MIpoIeccam
Heob6patumocTs miporieccoB bubmuorexa [JOK
34 | B mnpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHI 0
. bu6mmoreka [IOK
[punuun neiicteus u K11
35 pHit . a A https://m.edsoo.ru/ff0c600
TEIIOBOM MAaIlIMHBI .
36 | Iluxn Kapuo u ero KIIJ]
37 DKOJIOTHYeCKHe MPOOIEeMbI
TEIJIOIHEPTETUKU
38 O6o0maromuii ypok bu6nmoreka [IOK




«MonekynsipHas (pusmka.
OCHOBBI TEPMOIUHAMUKI

https://m.edso0.ru/ff0c693
8

KonrponbHas padora mo

bubmuoreka [JOK
teMe «MoutekyisipHas
39 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOMHAMHKID -
[TapoobpazoBanue u bu6muotexa [IOK
40 | xonpeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHAIICHUE 6
AOconroTHas u bu6mmoreka [IOK
41 OTHOCHUTEIbHAS BIaXKHOCTD https://m.edsoo.ru/ff0c64d
Bo3ayxa. HaceleHnslii map 8
Tépnoe Teno.
Kpucrannmaeckue u
amMopdHEIE TeIa.
42 AHI/II:(I))T OIS CBOMICTB bubnmorexa [IOK
p https://m.edsoo.ru/ff0c65f0
KpuctawuioB. XKuakue
Kkpuctaibl. COBpeMeHHBIE
MaTepuabl
IImaBiaenue u
bu6mmoreka [IOK
KpUCTa/UTH3aIs. Y aenbHas
43 https://m.edsoo.ru/ff0c670
TEIUIOTA IIaBIIEHUS. 2
CyOmumarnus h
but6mmoreka [{OK
VYpaBHEHUE TEMIOBOTO
44 https://m.edsoo.ru/ff0c682
Oamanca
0
45 | Dnexktpuzauus Tell. bubmmoreka [JOK




DnekTpudeckuil 3apsaa. [[sa
BH/JIA JICKTPUIECKUX
3apsaoB

https://m.edsoo.ru/ff0c6be
c

[IpoBOAHMKY, TUAIIEKTPUKU
U TIOJYTIPOBOJHUKHU. 3aKOH

bu6nmoreka [JOK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AIEKTPHUIECKOTO .
3apsiaa -
B3aumopeiicTBue 3apsa0B. bubnmnorexa [JOK
47 | 3axon Kynona. Toueunsiit https://m.edsoo.ru/ff0c6ee
AIIEKTPUUYECKHH 3apsia 4
Hanpsox€nnocTts
AIEKTPUUECKOTO TOJIS.
48 [IprHIMD Cynepno3uuun bubmmorexa [JOK
pHHi ynep El https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JIvHUM HANIPSHYKEHHOCTH
Pa6oTa cun
49 AJIEKTPOCTATUYECKOIO I1OJIS. bu6muoteka [IOK
Ilorenmmman. Pa3nocts https://m.edsoo.ru/ff0c6100
MOTEHIAJIOB
[TpoBOAHMKY U TUAIIEKTPUKU
P P bu6mmoreka [IOK
B DJIEKTPOCTATUYECKOM IIO0JIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 2
MIPOHUIIAEMOCTh -
" bubmuotexa [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konnencarop 6
52 DNEeKTPOEMKOCTD MJIOCKOTO bubmmoreka [JOK




KOHJICHCATOpa. DHEPrus
3apsHKEHHOTO KOHAEHcaTopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparophas pabota
"Uzmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
MIPUMEHEHUE
KOHJIEHCATOPOB,
KOMUPOBAJIBHOTO armapara,
CTPYHHOTO IIPUHTEPA.
DnekTpocTaTuuecKas
3ammTa. 3a3eMiIeHNe
AIEKTPONPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCIIOBUS €0
CYLLECTBOBAHMSI.
[TocTostaubI TOK. CHila
Toka. Hanpsxenue.
Comportusiienne. 3akon OMa
JUIA ydacTKa Lenu

56

[TocnenoBarenbHOE,
napajieibHOe, CMEIIAaHHOE
COEIMHEHHE MTPOBOIHUKOB.
JlaboparopHast paboTa
«HM3ydeHnne CMEIanHoro
COCIMHEHUSI PE3UCTOPOBY

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410




57

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 15 TOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOIN
uenu. KopoTkoe 3ambIKaHue.
JlaboparopHast paboTa
«3mepenune D]1C
MCTOYHUKA TOKA H €r0
BHYTPEHHETO
COIIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DJEeKTpOHHAas IPOBOJIUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTh
COIIPOTUBJICHUS] METAJIOB OT
TEMIEPATYPHI.
CBepxXnpoBOIUMOCTh

60

DNEeKTPUIECKUN TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX
cOOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBoiicTBa p
—n-nepexoa.
[TomynpoBOTHUKOBBIE
npudOpHI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DJNEKTPUYECKUH TOK B

bub6nuoreka [JOK




pacTBopax U pacraBax
AIIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS
JUCCONHAIHS. DJIEKTPOIIN3

https://m.edsoo.ru/ff0c82b

a

DNEeKTPUYECKUN TOK B razax.
CaMocTOsSTENbHBIN U

bu6nuoreka [JOK

63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEJIbHBINA pa3psil. .
Momnnus. ITnasma }
DnexTpuyeckue npudopsl U
CTPOMCTBA U UX
64 Z{ aiTqucxoe MPUMEHEHUE bubmmorexa [JOK
p P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH
0e30macHOCTH
. bu6mmoreka [IOK
Oo6o06maromuit ypok
65 HHATOMHH yp https://m.edsoo.ru/ff0c88b
«DNEKTPOINHAMUKAY .
KonTponbnas pabota no
TeMe «DJIEKTPOCTATHKA. bubmuorexa [JOK
66 | IlocTOsTHHBIN 3EKTPUUYECKUI https://m.edsoo.ru/ff0c8a8
TOK. TOKM B pa3inuuHbIX a
cpenax»
PesepBHbIii ypokK. bubmmorexa [JOK
67 | KounrponpHas pabota 1o https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpouHaMuKa" 6
Pe3epBHBIiT ypoK.
P ypu bu6mmoreka [IOK
68 | OOoObmaromuii ypok mo

TemaM 10 xiacca

https://m.edsoo.ru/ff0c8f6¢




OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
[ara nudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTHyeckue
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ paboThI paGoThI
pecypcebl
n
[TocTOsIHHBIE MATHUTHI U UX
B3aMMO/JICHCTBHUE.
bu6mmoreka [{OK
MaruutHoe nosue. Bexkrop
o 1 https://m.edsoo.ru/ff0c977
MAarHUTHOM MHIYKIIUH. 2
JlvHUM MarHuTHOM -
WHIYKIUW
MarnuTHoOE 1noJie
MPOBOJHUKA C TOKOM. OTIBIT ! bubnunoreka [IOK
Opcrena. Bzanmoneiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJITHUKOB C TOKOM
JlaGopaTopHas pabota
«/3y4yeHre MarHuTHOTO 1 1 Bubmiorexa LIOK
y https://m.edsoo.ru/ff0c98fe
OJISI KATYILIKH C TOKOM»
JlelicTBME MAarHUTHOTO TIOJISI
Ha IPOBOJHUK C TOKOM.
Cuna Ammepa.
JlaGopaTopHas pabota 1 1 Bubmiorexa LIOK
patop p . https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBUs
MOCTOSIHHOT'O MarHuTa Ha
paMKy € TOKOM




JlelicTBME MAarHUTHOTO TIOJISI
Ha JABUXKYILYIOCS
3apspKEHHYI0 yacTuily. Cuna
Jlopenna. PaGoTa cuibt
Jlopenua

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
uHaykuus. [loTok BekTopa
MarHuTHOM uHAYKIuu. IJC
MHAYKINU. 3aKOH
3JIEKTPOMATrHUTHOM
nHaykuuu Papanes

JlabopaTtopHas pabota
«HccnemoBanne IBICHUS
ANEKTPOMArHUTHOMN
WHTYKITHID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHHE
camounaykiuu. 3J1C
CaMOMHIYKIMH. DHEPIrHst
MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

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

TexHuueckue ycTpoicTsa u
UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX




JacCTull, THAYKIIUOHHAA
II€4Yb

10

O06o0mmarmuii ypok
«MarsuTHoOE MnoJe.
DeKTpOMarHuTHas
AHIYKIOWSDY

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab&2

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe mnoJe.
DneKTpoMarHuTHas
WHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIE MEXaHUUECKUE
kosiebanus. ['apmoHnveckue
KoyieOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHU.
[IpeBpatieHre sHEPTUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCUMOCTH MEepHoJa
MaJbIX KojeOaHui rpysa Ha
HUTH OT JJIUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIil KOHTYD.
CBoOoHEBIE
AIIEKTPOMATrHUTHBIE
KoJIEOaHUS B HIeaILHOM
KoJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEXTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MCXaHUYCCKUMHU U
DJI eKTpOMaFHI/ITHI)IMI/I
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HJIcIbHOM KO0J1e0aTeIbHOM
KOHTYype

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaloluX KoJIeOaHUsIX.
BriHyX1cHHBIE
MEXaHUYEeCKUe KOJIeOaHusl.
Pe3onanc. BeinykaeHHbie
3JIEKTPOMArHUTHbBIE
Kosie0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IlepeMeHHBIN TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MOoIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JICUCTBYIOILIEE 3HAYEHUE
CHUJIBI TOKA U HaPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacTBO, Nepenada u
norpebieHue
ANIEKTPUYECKON SJHEPTUHU

19

YcerpolicTtBo u
MIPaKTUYECKOE TPUMEHEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324




ANEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOTro
TOKa, JTUHHUI
AJIEKTpoIepead

20

OKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BaHUS
AJIEKTPOIHEPTUU B
IOBCEIHEBHOU KU3HU

21

Mexann4deckue BOJHBI,
YCJIOBHS paclIpOCTPAHEHHUS.
[Tepuon. CxopocThb
pacrpoCTpaHeHUs U JUIMHA
BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMArHUTHbIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITxana 31EeKTPOMarHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHLIMIIBI paTUOCBA3H U
TeneBuneHus. Pazsutne
CPEICTB CBS3H.
Pannomnokamnus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBIY https://m.edsoo.ru/ff0cc618
IIpssmonuHeliHOe
pacrpocTpaHeHHe CBETa B bubnunoreka [JOK
26 OJIHOPOJIHOM cpeJie. https://m.edsoo.ru/ff0cd35
ToueyHBI HCTOYHUK CBETA. 0
JIyud cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUs CBETA. bubmuoreka [JOK
[TocTpoenue n3o0pakeHuit https://m.edsoo.ru/ff0cd4e0
B IJIOCKOM 3€pKajie
IIpenomMnenue ceera.
IlonHoe BHyTpeHHEE
28 orpaxenue. IIpenennLHbIN bubnmorexa [IOK
p - Hipea https://m.edsoo.ru/ff0cd7{6
YIOJI IOJTHOTO BHYTPEHHETO
OTpaKEeHUS
JlaGoparopHas pabora
29 «I/I3MI:: CHI:/IG noiazaTenﬂ Bubmorexa OK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMJICHUS CTEKIIA»
JIunsel. Iloctpoenue
30 MN300paKEHHI B JIMH3E. bubnuoreka [IOK
dopMyia TOHKOU JIUH3BL. https://m.edsoo.ru/ff0cddle
VBenndeHne TUH3EI
JlaGopaTopHas pabota
31 «ccnenosadnue cBONMCTB

M300paKEHUI B JIMH3aX)»




Hucnepcus ceera.
CI10KHBII cOCTaB 0eJI0ro

32 | cgera. lIger. JlaboparopHas
paborta «Habmronenue
JUCTIEPCUU CBETa»
Nutepdepenuus crera.

33 | Iud paiuiﬁ cBeTa bubnuorexa [JOK

p L https://m.edsoo.ru/ff0ced22

Hudpaknronnas pemeéTka

34 IlonepedyHOCTh CBETOBBIX bubnuoreka [IOK
BOJH. [lonspuzamus ceerta https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011acHOTO MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bu6mmoreka [{OK
[ToctynaTel cienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIIBHOCTHU
OTHOCUTETHHOCTh

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHUe BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAII[CHHE JITTUHBI
DOHeprus U UMITYJIbC

18 PEISATUBUCTCKONW YaCTULBI. bubmmoreka [JOK
CBs13b MaccChl ¢ SHEPTHUEN U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPIHUs MOKOS

39 | KontponsHas pabora bubmuoreka [JOK

«Ontuka. OCHOBBI




CIICIMAIBHON TEOPHUH
OTHOCHUTEILHOCTH

https://m.edso0.ru/ff0cf610

®otonbl. ®opmyia [1nanka.

bu6mmoreka [JOK

40
DHeprus U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEJOBAHUE BuG 10K
HOINOTEKA
41 .0 A.T.
orosdexra. Ombiret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodrdhdexTa.
® v(b(b . bubnuotexa [JOK
YpaBHeHne DWHINTEHHA [
42 https://m.edsoo.ru/ff0d015
doroaddekra. «Kpacnas .
rpanunay poroaddexra a
[aBnenue ceera. Onbitsl [1. bubnuorexa [JOK
43 H. JleGeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIEUCTBUE CBETA 6
TexHru4ecKue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44 dboTornemMeHT, GOTOIATIHK,
CoJIHeUHas OaTapes,
CBETOINOI
Pemenne 3aga4 1mo teme Bbu6mmorexa [JOK
45 «DIeMEHTEI KBAaHTOBOH https://m.edso0.ru/ff0d030
OIITHUKI 2
Monens atoma TomcoHa.
OmnsiTel Pesepdopaa no bubmorexa HOK
46 https://m.edsoo.ru/ff0d091

pAaCCEesTHUIO O-4ACTHL.
[InanerapHas Mogenb aToma

a




47

IToctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

Wznyuenue u noriouieHue
($bOTOHOB NpH nepexoe
aToMa C OJTHOTO YPOBHSA
SHEpPruu Ha npyrou. Buael
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBbIe cBOCTBA
yactull. Bonnsl ne bpoitns.
KopmyckyisipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE 1
BBIHYICHHOE M3JIy4YCHHE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0cal

50

OTkpbITHE
pannoakTuBHOCTH. OTIBITHI
Peszepdopna o
OIpe/IeNICHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-,
FaMMa-I/ISJIy‘-IeHI/ISI. BJ'II/ISIHI/IG
pa}II/IoaKTI/IBHOCTI/I Ha
JKUBBIC OpFaHI/ISMBI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M30TomBI.
Anbda-pacna.
DIIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmna.
['amma-u3nyuenne

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DOHeprus CBSI31 HYKJIOHOB B
aape. SlnepHbie peakuum.
SAnepHslil peakTop.
[IpoGnembl, MepCIeKTHBHI,
9KOJIOTHYCCKUE aCTIEKThI
SICPHOU SHEPTEeTUKHU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHBIC YaCTHUIIBI.
OTKpBITHE TIO3UTPOHA.
Mertonasl HaOMIOAEHUS U
perucTpanuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DPyHIaMEHTAJIbHBIC
B3auMozeiicTeus. EquncTo
(bU3UYEeCKOM KapTHHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38€31H0r0 HEOA.
CosBesausi, spkue 3BE31bl,
IJIAHETHI, UX BUIUMOE
nemxkenne. ComHeuHas
cHcTEMa

56

Counune. Conneunas
aKTUBHOCTL. MICTOYHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3]IbI
TJIaBHOM




MOCJIEIOBATEILHOCTH.
BnyTtpeHnHee ctpoeHue
3BE3/1. COBpEMEHHBIE
MIPEICTABIICHUS O
MIPOUCXOKJICHUH U
sposrorini CoJTHITA U 3BE3]

58

Muneunsii [IyTe — Hama
I'amaktuka. Ilonoxenue u
nemxenne CoHia B
lNanakTuke. ['agakTHKy.
YEpHbIe ABIPHI B s1/1pax
raJlakTHUK

59

Bcenennas. Pa3z6eranue
rajakTuk. Teopus
bonpmioro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl
aCTpPOHOMHUU

61

Konrponbnas pabora
«IEeMEHTBl aCTPOHOMMH U
acTpou3uKm»

62

O6o06matromuii ypok. Posb
(GU3MKH U ACTPOHOMUU B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COIIMAJIbHOM U 3THYECKOM




chepax neaTenTbHOCTH
YeoBeKa

63

O6o6maromuii ypok. Posb
U MecTO (PU3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN
KapTHHE MHpPa

64

O6o6maromuit ypok. Posb
¢uznueckoil Teopun B
dbopmupoBaHUT
MPEJCTaBICHUHN O
¢du3uueckoil kKapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHUHBI MUPA
B 00IIIEM psTy
COBPEMEHHBIX €CTECTBCHHO-
Hay4YHBIX MIPEACTABICHUN O
pUPOJIC

66

PesepBHBIi ypOK.
MarunutHo€ nosie.
OneKTpOMarHuTHas
WUHAYKLIHA

67

PeszepBHbIil ypok. OnTHKA.
OcCHOBBI crielIMaIbHON
TEOPUU OTHOCUTEIHHOCTHU

68

Peszepnbiii ypok. KBanToBas
buznka. D1eMeHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178




ACTPOHOMUU U acTPOPU3UKU

I~

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

» Gusuka, 10 kinace/ Msikuiies I'.41., byxosues b.b., Corckuiit H.H. non
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iectBo «M31aTeabcTBO
«IIpocBeienue»

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., YUapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkunonepHoe o61ectBo «M31aTeabcTBO

«IIpocseienue»

METOAUYECKHUE MATEPUAJIBI J1JIA YYUTEJISA
I'.4. Msikumes, b. b. byxoBues, H.H. Corckuit ®u3uka 10 ki. duzuka 10

kJjacc. ba3oBblil U yriyOiaeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienue,

2020

I'.4. Msakumes, b.b. byxoBues, B.M. Hapyrun ®u3uka 11 knacc. ba3oblil u

yrayOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

A.I1. PeimkeBuu. COopHuK 3a1a4 o ¢uszuke. Mocksa, poda, 2005 - 2019 r.

Co6opnuk 3ana4 no ¢pusuke 111 9 — 11 knaccon. CocraButens I'.H.

CrenanoBa. M.: «IIpocBenienue», 1996 r.

FO.A. Caypos. ®usuka. [Toypounsie pazpaborku. 10 knacc. [Tocobue mis

ob1eo0pa3oBarenbHbIX opranu3anuii. Mocksa. [Ipocsemenne. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 knacc. [Tocobue mms



o011eo0pa3oBaTeIbHBIX Opranu3annii. ba3oBelil U yriayOneHHbII YPOBEHb.

Mockasa. IIpocsemenne. 2017 r.

C60pHI/IK TCCTOBBIX SaI[aHI/Iﬁ IJI1 TCMATHYCCKOTO 1 UTOTOBOI'O KOHTPOJIA.

®usuka 10 knace. M.: «MuTennekr-Lentp», 2004 r.

C.M. Anppromeukns, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»

CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiaccsl.

[Tocobue mst yunreneit. M.: Ilpocsemenune, 2010

I'.4. Msaxumes, b. b. byxosues, H.H. Corckuii ®u3nka 10 k. duzuka 10

kJjacc. ba3oBblil 1 yriyOneHHbI ypoBeHb. YueOHuK. Mocksa. [Ipocsenienue,

2020

I'.51. Msakumes, b.b. byxosues, B.M. Hapyrun ®@u3uka 11 knacc. bazoBbiil u

yrayOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. CoopHuK 3a1au 1o ¢usuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3ana4 no gusuke 1151 9 — 11 knaccon. CocraButens ['.H.

CremanoBa. M.: «IIpocBenienuey, 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knacc. [Tocodue nns

obmeobpaszoBarenbHbIX opranu3anuii. Mocksa. [IpocBemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocobue nns



o011eo0pa3oBaTeIbHBIX Opranu3annii. ba3oBelil U yriayOneHHbII YPOBEHb.

Mockasa. IIpocsemenne. 2017 r.

C60pHI/IK TCCTOBBIX SaI[aHI/Iﬁ IJI1 TCMATHYCCKOTO 1 UTOTOBOI'O KOHTPOJIA.

®usuka 10 knace. M.: «MuTennekr-Lentp», 2004 r.

C.M. Anppromeukns, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»

CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiaccsl.

[Tocobue mst yunreneit. M.: Ilpocsemenune, 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHast ceTb pabOTHUKOB 00Opa30BaHUSI.
2 http://markx.narod.ru/pic/ - ¢husuka B mKoe.

3 http://festival.1september.ru/articles/ - hecTrBaIb IEATOTUYECKUX UACH

«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiiT gy yuureneit GU3UKU U UX YUYEHUKOB.
5 http://www.physics.ru/ - MaTepuabl o Gpu3MKe.

6 www . ege .edu.ru - undopmarmonHsiii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomwiekuus [{OPoB
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