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HOACHUTEJBHASA 3AITMCKA

[Iporpamma mo ¢uszuke 6a30BOro ypoBHS Ha yYpOBHE CPEAHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHUH U TpeOOBaHUH K pe3ybTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHON TIPOrpaMMebl, npeacTaBieHHbIX B DT'OC
COOQO, a Takxke c yu€toM (QeaepaibHOil paboyeil mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMU TMpernojaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opranm3zanusax  Poccumiickoi ~ ®dexepaunu, — pealu3yrOUMX  OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (¢GU3MKE HaIpaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOH KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOydeHHMH UX (uU3UKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesTeNbHOCTHOrO — mojaxoaa. Ilporpamma 1o (Qu3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM H
METanpeIMETHBIM pPe3yJbTaTaM OOYyUEHHUsI, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXMNPEIMETHBIX CBs3el (QPU3MKHM C E€CTECTBEHHO-HAyYHBIMU
yuyeOHbIMU TpeaMeTamMu. B Hell ompenemnsitoTcsi OCHOBHbBIE LETU HW3YYEHUS
(bU3MKH HA YPOBHE CpeHEro o0IIero oopa3oBaHusl, IJIAHUPYEMbIE PE3yIbTaTh
OCBOCHMSI Kypca (PU3MKH: JUYHOCTHBIE, METalpeJMETHbIE, MpEeAMETHbIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

e IUJIAHUPYEMBIE PE3YNIbTATHl OCBOEHUS Kypca PU3HKU Ha 0a30BOM YPOBHE,

B TOM YHCJI€ IPEIMETHBIE PE3yJIbTaThI MO IoJlaM 00y4YEeHHUS;

e cojepkaHue yueOHOro npenmera «Ou3nka» 1no rogam oOy4eHus.

®u3rka Kak Hayka o HauOoJiee OOMIMX 3aKOHaX HPUPOAbI, BBICTYMAas B
KauecTBE yUeOHOro MpeIMETa B ILIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]l B CUCTEMY
3HaHUM 00  okpyxatomeM  wmupe. llkompHbIE  Kypc  QuU3MKH  —
CUCTEMOOOPA3YIOIIMI  JUIsI  €CTECTBEHHO-HAYYHBIX y4Y€OHBIX IPEIMETOB,
MIOCKOJIBKY (DU3UYECKME 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUIA,
M3y4aeMbIX XUMHUEH, Omosiormen, ¢usmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp30BaHne M akTHUBHOE NpPUMEHEHUE (PU3MUECKUX 3HAHWN OIpeaesseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH,
TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJIYYEHUSI HOBBIX MaTEPUAJIOB C 33JJaHHBIMU
cBOiCTBaMHU u Jpyrux. W3ydeHune (QPU3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa OOyYaronuxcs, B
dbopMupoBaHUE YMEHUW TNPUMEHATh HAYYHBIM METOJ TIO3HAHUS TMpHU
BBITIOJTHEHUN UMHU YI€OHBIX UCCIICIOBAaHUM.



B ocHoBy kypca Qusuku 11 ypoBHS CpeAHEro oO0Iiero oOpa3oBaHUs
MOJIOKEH psii UJIed, KOTOpblE MOXXHO pacCMaTpuBaTh KakK MPUHLHUIBI €ro
MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBJISETCS JIOTHUYECKU
3aBEPLIEHHBIM, OH COJIEPKUT MaTEpHUAJT U3 BCEX pa3/ieioB (PU3UKHU, BKIIOYAET KaKk
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepual Kypca (U3HKU
o0BeaMHEH BOKPYr (u3MyUecKuX Teopuid. Benymmm B Kypce sBIsercs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEILIECTBE U
oJie.

Hoes cymanumapuzayuu. BE€ peanuzanusi OpeaosaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMANa PU3NIECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMH U SKOJOTHUYECKUMHU MTPOOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢usuku npenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJIOIMYECKUX TPUIIOKEHUI
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MNOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEpKaHUs, MOCBSIIEHHBIX SKOJIOTMYECKMM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYyKJICHUS
npobjieM  palMOHAIBHOTO  MPHUPOAONONB30BaHUS U SKOJIOTHMYECKOH
0€30I1aCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SIBISIOTCA Puanyeckue Teopuu (hopMupoBaHUE MPEACTABICHHUMN O
CTPYKTYpE NOCTPOEHHUS PU3NUECKON TEOPUHU, POJIU (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIaxX
OPUMEHUMOCTH TEOPHM, JUIsl OINHCAHMS €CTECTBEHHO-HAYYHBIX SIBJICHUH U
IIPOIIECCOB).

CucTeMHO-AeSITeIbHOCTHBIN MOJX0] B Kypce (DU3UKU pealiu3yeTcs MpexK/ie
BCEro 3a CUET OpraHU3aIMKi HKCIIEPUMEHTAIBHON JAEITEIbHOCTH 00Y4arOIINXCS.
s 6a3oBoro ypoBHs Kypca (HU3MKM — 3TO MCIOJb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HJKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,
KOTOpbIE B IIporpamme 1o pusuke oObeMHEHBI B OOIINI CIIUCOK YYEHUYECKUX
NpakTUYEeCKUX paboT. Brigenenne B ykazaHHOM NepedHe J1abopaToOpHbIX padoT,
OPOBOAUMBIX JUISI KOHTPOJSE M OLIGHKH, OCYIIECTBISETCS Y4YaCTHUKAMU
o0pa30oBaTeIbHOrO MpolEecca HUCXOJsS M3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHamleHuss KaOunetra ¢usuku. Ilpu »3TOM oOecrieuuBaeTcs OBIAJICHUE
00y4YaroIIMMHUCS YMEHUSMU NPOBOAUTH KOCBEHHbIE MU3MEPEHUS, UCCIEAOBAHMS



3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
NPEI0KEHHBIX THIIOTE3.

bonpiioe BHMMaHME yHIEnseTCs PEIICHUI0 PACYETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM 151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO
3a/laHHOM (PU3NYECKON MOJIENBIO, TTO3BOJIAIOIINE IPUMEHSATh U3YYEHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pa3fenoB. (s KadyecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3a/JaHUS
Ha O0BSICHEHHE MPOTEKaHUs (PU3UUECKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKON MOJETH Ui CUTYalluu MPAKTUKO-
OpPUEHTHPOBAHHOTO XapakKTepa.

B cootBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-
TEXHUYECKOMY OOECIEeUeHHI0 yueOHOro mporecca 0a3oBbli ypOBEHb Kypca
¢u3nK1n Ha ypOBHE CpeAHEro oOmero ooOpa3oBaHUs MOJKEH H3ydaThCsl B
YCIOBUSIX MPEIMETHOr0 KabuHeTa (PM3UKHU WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOMHEeTa MpeIMETOB €CTeCTBEHHO-HAay4YHOro Iukiaa. B kabunere ¢u3uku
JOJKHO OBITh HEOOXOIMMOE J1abopaTOpHOE OOOPYAOBAHHE JUISI BBITIOJTHCHHSI
yYKa3aHHBIX B MporpamMme No (PHU3UKE YUYEHHYECKUX MPAKTUYECKUX paboT U
JE€MOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCTpanmonHoe 000pyoBaHUE (POPMHUPYETCSI B COOTBETCTBUHU C
OPUHLUIIOM MHUHUMAJIbHON JIOCTaTOYHOCTH U 00€CIEeYMBAeT MOCTAaHOBKY
HNEPEeUYUCIIEHHbIX B MporpaMMe Mo (U3MKe KIIOYEBbIX JAEMOHCTpalui IS
UCCIICIOBAHMSI M3y4aeMbIX SIBJICHUM M MIPOLECCOB, OMIUPUUECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHME ISl YYEHWYECKHX MPaKTUYECKUX pPaboT
dbopMupyeTcst B BUJIe TEMAaTHYECKUX KOMIUIEKTOB U 00ECIIEYUBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4eCKHe KOMIUICKTHI
71a60paTOPHOTO 00OPYIOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
MCTIOJb30BaHUH aHAJIOTOBBIX U ITUPPOBBIX MTPHOOPOB, & TAKKE KOMITBIOTEPHBIX
M3MEPHUTEIBHBIX CHCTEM B BUJIE IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TEJTISIMU U3YYCHUs (DU3HKHU B 00IIEM 00pa30BaHUU SIBIISTFOTCSI:

e (opMupOBaHHE HHTEpECa W CTPEMIICHHUS OOYYAIOMIMXCS K HAyYHOMY
M3yYEHUIO MPHUPOJBI, PA3BUTHE WX HHTEIUICKTYATbHBIX U TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE TMPEJACTABICHWA O HAYYHOM METOAC TMO3HAHUSI U
dbopMupOBaHHE UCCIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIUM
SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa W3ydeHUs
OCHOB CTPOCHHSI MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKHU;



dbopMHupoBaHUE YMEHUN OOBSACHATH SBICHUS C HCIOJIb30BAaHUEM
(bu3MYeCKUX 3HAaHUN U HAYYHBIX JOKAa3aTEIbCTB;

(dbopMHUpOBaHUE MPEACTABICHUN O pOJId (PU3MKH IJIsl Pa3BUTHSI APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX 1eseil o0ecreunBaeTcsl peleHneM CIeAyomunX 3a1a4 B
MpoIiecce U3ydeHus Kypca (GU3UKU Ha YPOBHE CPEJIHETO OOIIEro 00pa3oBaHUs:

NpuoOOpeTeHNEe  CUCTeMbl  3HaHUKW 00  o0mux  Quznueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpUAX, BKIHOYAsA  MEXaHUKY,
MOJIEKYJISIDHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DU3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHupOBaHUE YMEHUW TPUMEHSATH TEOPETHUYCCKUE 3HAHWS IS
OOBsICHEHHUSI (PU3WYECKUX SBICHUW B TPUPOJAE W IS TPUHSATHUSA
MPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB PpEIICHUSI Pa3IUYHBIX 3aJlad C SIBHO 3aJJaHHOMU
(bu3NYecKoil MOJIENbIo, 3a7ad, MOAPA3yMEBAOIINX CAMOCTOSTEIHHOE
co3ganue PU3NIECKONW MOJIEIH, aJIeKBATHON yCIIOBUSAM 3aa4H;
MOHUMaHuEe (PU3NYECKUX OCHOB M MPHUHITUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOWCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, HUX BIUSHHUS Ha
OKPYKaIOLIYIO CPENy;

OBJIQICHUE METOJAaMU CAMOCTOSITEJIbHOTO INIAHUPOBAHUS U MPOBEJICHUS
(bu3HYeCKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEPIpETalui HHPOpMaInH,
ONPENEIEHUS JOCTOBEPHOCTH MOJIYYEHHOT'O PE3yJIbTaTa;

co3JaHue YCIOBUM U1 pa3BUTUA YMEHUU IIPOEKTHO-
HCCIIEI0OBATEIIbCKON, TBOPUECKOM JIESITEIbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
obpazoBanus orBoauTcs 204 gaca: B 10 kinacce — 102 yaca (3 yaca B Hezienio), B
11 xkmacce — 102 yaca (3 yaca B He/IeO).

[Ipennaraemspiii B mporpamme 1o (u3uKe MepedeHb JTabopaTopHBIX U
PAKTUYECKUX PaAOOT SIBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JellaeT BBHIOOp
IpOBEJICHUS J1a0OPATOPHBIX PabOT M OMBITOB C YYETOM WHIUBUYATbHBIX
0COOCHHOCTEH 00yJarOITUXCHI.



COAEPKAHUE OBYYEHUA
10 KIIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUS

®usuka — Hayka o npupoae. HayuHble METOAbI TO3HAHUS OKPYKAIOLLETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B NPOLECCE IO3HAHUSA IPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MopenupoBanue GU3NUECKUX SIBICHUI U TpolieccoB. HayuHble runoTessl.
®u3nyecKne 3aKOHbI U TEOPUU. [ paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto ¢pu3uku B GOPMUPOBAHUN COBPEMEHHON HAy4YHOH KapTHUHBI
MHpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBble ¥ HU(POBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe apuxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemetienne, ckopocTh (CpeAHsisi CKOPOCTb, MCHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepUAIbHOM TOYKH, UX MPOEKIMU HAa OCU CHUCTEMBbI KOOpPJUHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TMepeMelIeHUs
MaTepuaibHOU TOYKU OT BPEMEHH.

CBoOoHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaJieHUsI.

KpuBommuennoe paBuwxeHne. [I[BykeHHME MaTepualbHOW TOYKHA 10
OKPY>KHOCTH C IIOCTOSIHHOM MO MOJYJII0 CKOPOCTBI. YTJOBas CKOPOCTH,
nuHelHas ckopocth. [lepwon m dacrtota obOpamienus. lleHTpocTpeMuTensHOE
YCKOpPEHHE.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP,
JBUKEHUE CHAPSI0B, IIEMTHBIE U PEMEHHBIE MTEpeadn.

Jlemoncmpayuu

Mogenb cucTemMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTePUCTUK
JIBUKEHUSL.

[IpeoOpazoBanre ABUKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AYXE U B pa3pe:KEHHOM IMPOCTPAHCTBE.

HaOnronenue nBuxkeHus: Teyia, OpOILIEHHOrO IMOJI YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenune ckopocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamophsie pabomoi

N3ydyeHrne HepaBHOMEPHOTO IBUKEHUS C LIETBIO ONPEACIICHU MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEX]Y MYTAMH, TPONIAECHHBIMU TEJIOM 3a
MOCJIC/IOBATENLHBIC PAaBHBIE MPOMEKYTKM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBHKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne nBUkKEHUS apUKa B BA3KOU KUIKOCTH.

N3yuenue nBmxeHus Tea, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensbHOCcTH [anmunes. IlepBeii  3akoH  Herotona.
NHuepunaibHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIS MaTepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MatepranbHbIX TOYEK.

3akoH BcemupHOro taroteHus. Cuma Tskectu. [lepBasi kocmuyeckas
CKOPOCTb.

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

Tpenue. Buabsl TpeHusi (MOKOs, CKOJIbKEHHUsI, kKaueHus). Cuiia TpeHusl.
Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdpurment
TpeHus. Cuia CONpOTUBIICHHS IPU ABUKEHUHU TeJla B )KUIKOCTH WM rase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cuJlbl OTHOCHUTENIBHO Ocu BpaumieHus. [liedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuyeckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre UHEPLIH.

CpaBHeHUE MacC B3aMMOACHCTBYIOIINX TEI.

Bropoit 3akon HeroToHA.

N3mepenue cui.

CnoxeHune cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JIe(popMaIuu.

HesecomocTts. Bec tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHeHUME CHIT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.



YcnoBus paBHOBECHS TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3yuenue aBm>xkeHUs: OpycKa Mo HAaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3uHOBOM 00pasile, OT ux AedopMariui.

UccnenoBanne ycinoBui paBHOBECUS TBEPAOTO Tea, HUMEIOIIETO OCh
BpAIlCHUS.

Tema 3. 3aKkonvl coxpanenusn 6 Mexanuke

NmMnynbe maTepuaibHOM TOYKM (Tena), CUCTEMbl MaTEpPHUAIbHBIX TOYEK.
NMnynbe cwiibl 1 U3MEHEHME UMITYJIbCA TeNla. 3aKOH COXPAHEHUs MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusibl. MOIIHOCTH CUJTBL.

Kunernueckass sHeprusi mMaTepuaibHOM TOUYKU. Teopema 00 M3MEHEHHMH
KUHETHYECKOUW SHEPTUU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIPyTo
nehopMUpPOBAHHOW TpYXUHBL. [loTeHNmManpHasT DJHEpPrust Tena BONHM3U
MMOBEPXHOCTH 3EMJIH.

[loTennuanpHpie W HEMOTEHUIUANbHbIE  cuiibl.  CBsS3b  pabOTHI
HENOTEHUHUAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU IHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHH4eCKUe yCTPOMUCTBA U MPAKTUUECKOE IPUMEHEHHUE: BOJIOMET, KOMED,
IIPY>KUHHBIA TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE IBM>XEHUE.

[lepexo moTeHIIMATBLHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3yyenue aOCOMIOTHO HEYNPYToro yjaapa ¢ MOMOMIbIO JIBYX OJUHAKOBBIX
HUTSHBIX MassTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUIIBI C K3MEHEHUEM MEXaHUYECKOM SHEPTUH
T€Ja Ha IPUMEPE PACTKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MogekyasipHas pusuka ¥ TepMOAMHAMMKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYUECKOU meopuu
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OTBITHOE
obocHoBanue. bpoyHoBckoe amxkenue. Jubddysus. Xapaktep ABUKEHUS H
B3aMMOJICVCTBUSl YaCTHUI] BelIeCTBA. MOJEIN CTPOECHUS Tra30B, KUJIKOCTEU U



TBEPJBIX TEN U 0O0BICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojelieil. Macca
U pa3mepbl Mosiekys. KonnuectBo BemectBa. [loctossuuass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenscus.

Mopens wupaeanbHoro Tra3a. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH WJIEaNIbHOro ra3za. AOCOJIOTHAs TeMIeparypa Kak Mepa
CpeIHEW KWHETUYECKOW SHEPTrHM TEIJIOBOIO JBHMXKEHHsS 4dacTull raza. [llkama
temrieparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [Janetona. M3onpoiecchl B naeanbHOM ra3e ¢ mNoCTOSIHHBIM
KOJMYECTBOM BellecTBa. ['pauueckoe MpEeACTaBICHUE  H30IMPOIECCOB:
u30TepMa, H30Xopa, n3odapa.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerTp.

Jlemoncmpayuu

OnwITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHME BeliecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnbiTel 10 U Py3Un )KUIAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYISIPHOTO
B3aMMO/ICUCTBHUSI.

Mogenb, WILTIOCTPUPYIOIIAs TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIUME YPAaBHEHHE COCTOSHHUS HJICAIbHOTO Tasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Ornpenenenue Macchbl BO3/1yxa B KJIIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCHUMOCTH  MEXKJYy  MapaMeTpamMud  COCTOSIHHS
Pa3peKEHHOTO Tra3a.

Tema 2. Ocnosvl mepmoouHamurku

TepMmoanHaMuueckasi cuicteMa. BHyTpeHHs SHEPTUsl TEPMOJUHAMHUYECKOMN
CUCTEMBI W cmocoObl e wu3MeHeHus. KoiauyecTBO TEmioTel U padoTa.
BHyTpeHHss sHEprusi OAHOATOMHOTO MAEAIBLHOIO rasa. Buapl Temonepenayu:
TEIJIONPOBOJHOCTh,  KOHBEKLUSA, M3Jy4eHUE. YelbHas TEIUIOEMKOCTb
BenlecTBa. KomuecTBo TEMIOTh MpHU TEIionepeaaye.

[lonsitue o0 ammabatHoM mnporecce. [lepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue epBOTO 3aKOHA TEPMOJMHAMUKH K u3omporeccaM. ['padudeckas
UHTEpIpeTanus padoThl rasa.



BTtopoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBble  MamuHbL.  [IpUHOUNBI  OEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi PHEpruu B TEIUIOBBIX MamuHax. KoadduimeHt mose3zHoro
nevictBusi TerioBod mamuHbl. [ukn KapHo u ero kodpduUIMEHT MOJIE3HOTO
JEeNCTBUS. DKOJOTUYECKHE MPOOIEMbI TETIOAHEPTETUKH.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBOI XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEH SHEPruu Teja MpU COBEPIICHUU paOOThI: BBLIET
MpoOKK M3 OYTBUIKK MO JEUCTBHUEM CKAaTOTO BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BHAECOAEMOHCTPALINS).

N3menenne  BHyYTpeHHEW  sHepruv  (TemmepaTypbl) Tejaa  IpHU
Teronepeaaye.

OneIT Mo aanabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenn mnapoBoil TypOWHBI, JBUTaTelss BHYTPEHHErO CropaHus,
PEaKTUBHOI'O JIBUTATEIIA.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune yaenpHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanus eéewjecmea. Dazoevie nepexoont

[Tapoob6pazoBanue u koHAeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayxa. HacelmeHHsli map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUSI OT JABJICHHUS.

Teépnoe tenmo. Kpucrtammuyeckue u amopdHbie Tena. AHH30TPONUs
CBOMCTB KpuctaiyioB. JKuakue Kpuctamwibl. COBpPEMEHHbIE MaTEpHUAIbI.
[1naBneHue u KpucTaIU3anus. Y ieiabHas Teriora rmiasieHus. Cyomumanus.

YpaBHEHUE TEIJIOBOTO OanaHca.

TexHuueckue ycTpoicTBa M NPAKTUUECKOE IMPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YMCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoliCTBa HACBHILLICHHBIX MTAPOB.

Kunenune npu noHW>KEHHOM J1aBJIICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U IUIABJICHUS! KPUCTAJTTMYECKOTO BEIIECTBRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepenne oTHOCUTEILHON BIaXXHOCTH BO3AyXa.



Paznen 4. JaekTpoauHaMHuKa

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tel. JJIEKTpUYecKud 3apsig. J(Ba BUAA SIEKTPUUECKUX
3apsiaoB. [IpOBOIHUKM, NUAIEKTPUKUA W MOJYNPOBOJHUKHU. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbIN 3I€KTpUYECKUN
3apsia. Dnekrpuyeckoe nojie. Hanpsok€HHOCTE 3aekTpuyeckoro nosis. [IpuHnun
CyNEPHO3ULIUN SIEKTPUUECKUX T0JIeH. JIMHNKM HAPSIKEHHOCTHU JIEKTPUUYECKOTO
HOJISL.

PaGora cun oanexkrpocratmyeckoro moisa. [lorenuuman. PasHocThb
NOTEeHUUANOB. [IpOBONHUKA W JUANEKTPUKU B IIIEKTPOCTATUUYECKOM IIOJIE.
JlusnexkTpuyeckasi MPOHUIAEMOCTb.

DIIEKTPOEMKOCT. Konnencarop. DIIEKTPOEMKOCTh IIJI0OCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

TexHUYeCKre YCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: SIIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUUECKas 3alllUTa, 3a3€MJICHHE SJIEKTPOINPHOOpOB,
KOHJICHCATOP, KOIMMPOBAIBHBIN aniapar, CTpPyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IIPUHIUII JEUCTBUS DIIEKTPOMETPA.

BzaumonencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEI.

[TIpoBOIHMKH B AIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJEHCATOpa OT IUIOLIAAH
IJIACTUH, PACCTOSAHUS MEXIY HUMU U AUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEH CaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomoi

N3mepenne 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCJIOBHUS CYHIECTBOBAHUA JJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJEIbHOE CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, MapaLIEIBHOE, CMEIIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTS
3JIEKTPUYECKOTO TOKA.



DIIEKTPOJABWKYIIAsA CUJIAa U BHYTPEHHEE CONPOTUBJIIEHUE NCTOYHUKA TOKA.
3akon Owma [ TOJHOW (3aMKHYTOM) JJiekTpudeckor 1enu. KopoTtkoe
3aMBbIKaHHE.

OJIEKTPOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUN TOK B BaKyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOcTBeHHas W MpPUMECHass  MPOBOJUMOCTh
MOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHA TOK B pacTBOpax M pacIulaBax dJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOUMALNS. DIEKTPOIIU3.

DIIEKTPUYECKAN TOK B razax. CaMOCTOSATEIIbHBIA U HECAMOCTOSTEIIbHBIN
pazpsaa. Monuus. [Lnazma.

TexHHu4ecKkrue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, UCTOUYHMKHA TOKa, DJIEKTPOHArPEBATEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHbIH
JIOJT, TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN AMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANPSIKECHUS.

3aBUCUMOCTh COMPOTUBIICHUS UIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAU ITOIIEPEYHOr0 CEYCHUS U MaTepuala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHHne >IIEKTPOABIXKYIIEH CHiIbl. KopoTkoe 3amMbiKaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTE BJIEKTPOJIUTOB.

NckpoBoii pa3psia 1 NpOBOIUMOCTb BO3yXA.

ODHOCTOPOHHSSI TPOBOJAUMOCTD IHO/IA.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yueHne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepenne 351eKTpOoIBHKYIIENW CUIIbl ICTOYHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snekrpoiusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢puznuku 6a30B0ro ypoBHs B 10 Kilacce OCyIIeCTBIsSETCS C
Y4ETOM COJICPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMu MaTEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.



Meorcnpeomemnuvle nonsimusi, CBI3aHHbBIE C U3yYEHUEM METOJ/I0B HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, TUMoTe3a, (pu3nyeckas BeJIMYMHA, 3aKOH,
Teopus, HaOIIOAeHUE, SKCIIEPUMEHT, MOJCIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pellleHUE CHUCTEMbl YypaBHEHWH, JIMHEWHas (QYHKIMS,
napabona, runep0osia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE
TOX/IECTBO, BEKTOPHI U UX MPOEKIUHA Ha OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonozus: mexannueckoe ABMKEHUE B )KUBOM Npupoae, M dy3us, ocMoc,
TEIUIOOOMEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEPEAAUYU,  TEIIOBOE
paBHOBECHE), JIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYII,
MOJIb BEILIECTBA, MOJIIPHAsL MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TN, JKUIKOCTEN
Y ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAIIOB, 3JIEKTPOJIUTUYECKAS] TUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/AyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHUE ABUKEHUH C UCTIONIb30BAHHEM MEXaHU3MOB,
yu€T TpeHusi B TEXHUKE, MOJIIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHHS
UMIyJbCa B TEXHUKE (pakeTa, BOJOMET W JAPYrUe), ABUraTeb BHYTPEHHETO
CropaHus, TmapoBas TypOMHA, OBITOBOW XOJOAWIBHUK, KOHIUIMOHED,
TEXHOJIOTMM  I[IOJIyY€HUSI COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3aI1IUTa, 3a3EMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, 3JIEKTPOHArpeBaTEIbHbIC
IprOOPHI, AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe noje. I1eKmpoMacHUMHAA UHOYKUUS

IlocTtosHHBIe MarHuThl. B3amMoaeWcTBHE IOCTOSIHHBIX  MarHUTOB.
MarautHoe mosie. Bektop MarHUTHON WHAYKUMU. [IpUHIUII Cyneprno3uluu
MAarHMTHBIX MOJieH. JINHUKM MarHUTHON MHIYyKIMU. KapTuHa TUHUN MarHUTHOU
WH]IYKIIMHU T10JISI TOCTOSIHHBIX MarHUuTOB.

MarauTHoe TMoOJi€ MNPOBOJHMKA C TOKOM. KapTuHa nUHUNH HHAYKUUAH
MAarHMTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOT'O
IIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre mpoBOIHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJyJib U HallpaBJICHUE.



Cuna JlopeHna, €€ MOIynb M HampaBlieHUE. JIBH)KEHUE 3apsiKEHHOMN
YacCTHUIIbI B OJHOPOJHOM MarHuTHOM MoJje. Pabota cumel Jlopenna.

SIBneHne »HNEKTPOMArHUTHOM WHAYKOHMH. I[IOTOK BEKTOpa MarHWTHOU
WHIYKIUA. OJIEKTPOJABIKYILAS CUJIa WHAYKIUU. 3aKOH HJIEKTPOMArHUTHOU
naaykuuu dapanes.

BuxpeBoe sniexktpruueckoe moiie. DJIEKTPOABIKYINAS CHJIA WHIYKIIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENILHO B OJJTHOPOAHOM MArHUTHOM IOJIE.

[Ipasuino Jlenua.

NHnykTMBHOCTE. fIBI€HME CaMOMHIYKLIMH. OJIEKTPOABMKYIIAs CuUJa
CaMOMHIYKIIHH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHu4eCcKrue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHECHUE: IOCTOSHHBIE
MArHUThl, JEKTPOMATHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOT'O MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIIMM MarHUTHOTO TTOJISL.

B3aumoperictBre 1ByX NpOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHNE 3EKTPOMArHuTHOM UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOABUKYIIEN CUIIbI MHIYKIIMU OT CKOPOCTH U3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBiieHHE CaMOMHIYKIIHH.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHrne MarHuTHOTO 1OJISL KaTYIIKU C TOKOM.

HccnenoBanne AeiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHIYKLMH.

Paznen 5. KoJsieOanusi 4 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KOAeOaAHUA
Konebarenvbnass cuctema. CBoOOJHBIE MEXaHMYECKHE KOJCOAHMS.
[Mapmonmyeckue konebanwms. [lepron, yactora, aMmmuTyna u ¢dasza KojgeOaHUH.
[IpyxvHHBIN MaATHUK. MaTeMaTHYECKU MASITHUK. Y PABHEHUE TAPMOHUYECKUX
kosebanwmii. [IpeBparienne sHepruu Mpyu rapMOHUYECKHUX KOJICOAHMSIX.



KonebarenpHbiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIC KOJICOAHUS B
UACAIIbHOM KO0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEX]Iy MEXaHWYECKUMH U
ANEKTPOMAarHUTHeIMH KoJsieOaHuaMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUHU B UJCATBHOM KOJIOaTEIbHOM KOHTYDE.

[IpeacraBnenne o  3aryxaroux  KojeOaHMsX.  BbIHYXJIeHHbIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXIEHHBIE AJIEKTPOMAarHUTHBIE
KOJICOaHMSI.

Ilepemennbiii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOr0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOUIEE 3HAYEHUE CHJIbI TOKa U
HaIpsKEHUS.

Tpanchopmarop.  IlpomsBoactBo,  mepemadya U moTpeOIeHHE
ANEKTPUYECKOW HSHEPruH. OKOJOTMYECKHME PUCKHM MpU  IPOU3BOJACTBE
aneKTposHeprun. KynbTypa UCnosib30BaHUsl 3JIEKTPOIHEPTUU B MOBCEAHEBHOMN
KU3ZHHU.

TexHHu4eCcKre yCTpOMCTBA U MPAKTHUYECKOE MPUMEHECHUE: DIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM JIEKTpOnepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KOJI€OATENbHON CHUCTEMBbI (IIPYKUHHBIA WU
MaTeMaTUYECKUIl MasiTHUK).

HabGmronenue 3aTyxaromux KoieOaHuu.

HccnenoBanne cBOWCTB BHIHYXICHHBIX KOJICOAHUH.

Hab6monenne pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSIKEHUS OT BPEMEHU)
JUISL TIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mnocnenoBaTEIbHOM COEIMHEHUH PE3UCTOPa, KaTYyIIKU
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mogenb TUHUYU IEKTPONIEPEAAYUH.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIbIX KOJieOaHUi Ipy3a HA HUTH OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne TMepeMEHHOTO TOKAa B LENM M3 TOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60IHbL

Mexanudeckue BOJHBI, ycloBusi pacnpoctpaHenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss M JJiMHa BOJHBI. llomepeyHble M MPOJOJIBHBIE BOJIHBIL
WNuTtepdepenius u iupakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJHBI. YCIIOBUS M3JIYyYCHHS DSJIEKTPOMArHUTHBIX
BOJIH. B3aumnas opuenTtanusi BektopoB E, B, V B 3jieKTpoMarHuTHOI BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHUE, TOJISIpU3alius,
mudpakius, nuarepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana 31eKTpOMarHUTHRIX BOJIH. [IpuMeHeHue 3eKTpOMarHuTHLIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNEBUICHUS. Panqnonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCcTpoMCTBa U MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaTbHbIC
WHCTPYMEHTHI, yJIbTPa3BYKOBasi JUArHOCTHUKA B TEXHUKE W MEIULIMHE, pajap,
pamuonpuEMHUK, TEJIEBU30P, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHEHUE MONEPEUHBIX U MPOJAOIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOYHUK 3BYKa.

HaOnroenre oTpaxeHust U IpeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepenninu u Audpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOWU U
94acTOTOM KoJIeOaHUH.

HUccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)KCHHE,
IpeIoMIICHHE, O pu3als, JudpaKiys, UHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. I[IpssMonmHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyu cBera. ToyeUHbIN UICTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuii B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akoHBI MpPETOMIICHHS cBeTa. AOCOIIOTHBIN
nokasarenb npenomieHus. [lonHoe BHyTpenHee oTpaxxkenue. [IpenenbHblid yroi
MIOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. LIBerT.

CobOuparome M pacceuBaromue JUH3bL. ToHkas mauH3a. DOKyCcHOE
pPacCTOSIHME U ONTHUYECKasl cujia TOHKOW JInH3bI. [locTpoenue n3zoOpaxkeHuid B
coOMparoluX U pacCeuBaIOIIUX JIMH3aX. @opMyIia TOHKOH JIMH3BL. Y BEJTUUYCHHE,
JaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Uutepdepeninus cBera. KorepeHTHbIE MCTOYHUKH.
YcnoBus HaOMIOIEHUST MaKCUMYMOB MU MUHUMYMOB B HHTEpP(EpPEHIIMOHHOM
KapTHUHE OT ABYX CMH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakius cBera. [AudpaxiuonHas pemiérka. YciioBue HaOm0ACHUS
[JIaBHBIX MAaKCMMyMOB TMpU TMaJICHUM MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszauus csera.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: OYKH, JIyma,
(oToanmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAas
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpssMOnMHEHOE pPACTIPOCTPAHEHUE, OTPAKECHHE U MPEIOMIICHUE CBETA.
OnTuueckue nprudOpsHI.

[TonHOE BHyTpeHHEE OoTpakeHre. Mozellb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JTMH3AX.

Mopnenu MUKpOCKOIIa, TeJIeCKomna.

Habnronenne natepdepeHunn cBera.

Habmonenne nudpakmum cBera.

Hab6mronenne nucriepcuu ceera.

[Tosyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue ciekTpa ¢ mMOMOIIbIO JUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne nokasaTesisi NpeJoMIICHHs CTEKIIA.

HccnenoBanne cBOMCTB H300paKeHUH B JTMH3AX.

HabGmronenne nucriepcuu cBera.

Pa3zgesa 6. OcHOBBI clIeIHAJIBHON TEOPUH OTHOCHUTEIHLHOCTH

['panuubsl  OPUMEHMMOCTH — KJIIACCMYECKOM  MexaHuku. [locTymatsl
CIIEHIMAIBHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKYyyM€, IPUHIHUI OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENBPHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHH U
COKpAILCHUE JIIUHBI.

DOHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3p Maccbl € DHEPrue€d MW HMIIYJIBCOM PEJISITUBUCTCKOM YaCTHUIIBI.
DHeprus nokKosl.

Pazgen 7. KBanToBasi pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®oronsl. Popmyna Ilnanka cBs3um 3Hepruu (GoOTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbCc (HOTOHA.



OtkpeiTe U uccienoanue Gorodpdekra. Onbitel A. I'. Cronerona.
3akonsl ¢otorddexra. YpaBHenue DiinmreriHa ans ¢porordpdexra. «Kpachas
rpanuna» ¢gorodddexra.

Jasnenue ceeta. Onbithel I1. H. JIeGenena.

XHAMHUUYECKOE JENCTBUE CBETA.

TexHuueckue yCTpOMCTBAa M NMPAKTHUYECKOE NPUMEHEHHUE: (POTORIEMEHT,
(doTtonaTuuk, coaHeuHas 6atapesi, CBETOAUO.

Jlemoncmpayuu

®o103((HeKT Ha YCTAaHOBKE ¢ IMHKOBOW MJIACTUHOM.

Uccnenoranne 3akoHOB BHelHETO GoTodddexTa.

Cseromnon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccessHuio o -4acTHIl.
[Imanerapnas monens aroma. Iloctynatel bopa. M3mydyenune m moriomeHue
(GOTOHOB TIpH TIEPEXO0/€ aToMa C OJAHOTO YPOBHSI SHEPTHHM HA APYyrou. Bumw
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToOMa BOJOPO/IA.

BonnoBeie cBoiicTBa wactun. Bomubl ge bpoinsa.  KopnyckyssipHo-
BOJIHOBOU JTyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yUEHHUE.

TexHuueckue yCcTpoMCTBa UM MPAKTHUYECKOE NPUMEHEHHUE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHelyaThIX CIIEKTPOB U3TyUYECHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HabGmonenne nuHeiyaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKAa3bIBAIOIIUE CIIOXKHOCTh CTPOCHUS sapa. OTKphITHE
paauoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuo  cocTaBa
paaroakTUBHOrO wu3nydeHusi. CBoiicTBa anbda-, OeTa-, TamMma-u3ITyYCHUS.
Binsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpseiTHE NTpOTOHA U HelTpoHa. HykionHas mozens siipa [elizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uuciio sapa. M30Torsbl.

Anbda-pacniaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.



DHeprus CBsA3M HYKJIOHOB B sifjpe. A nepHbie cuiibl. JledexT maccel sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepusiii peaktop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEPCHEKTUBBI
AJIEPHOM DHEPIETUKH. DKOJOTHYECKUE ACTIEKThI SIAEPHON SJHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE IMO3UTPOHA.

Mertobl HAaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHAaMeHTaIbHbIE B3aUMOJICUCTBUSA. EIUHCTBO (DU3UYECKOU KapTUHBI
MHpa.

TexHuueckue yCTpoWCTBA W MNPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kamepa BuiibcoHa, siaepHblil peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CU€TuMK MOHU3UPYIOMIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTHI aCTPOHOMHUM U ACTPOGU3IUKH

Otanbl pa3BuTUA acTpoHOMHUH. [IpuknagHOE W MHPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. Conneynas akTMBHOCTb. VicTtounuk sHepruu CosiHIIA M 3BE3A.
3BE3M1BI, UX OCHOBHBIE XapaKTEPUCTHUKU. J[MarpamMma «CIEKTpaJbHBINA KJacc —
CBETHUMOCTBY». 3BE3/bl INIABHOW IOCIJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTbBY» IS 3BE3] TNIABHOW IOCJIENOBATEILHOCTH. BHyTpeHHEE cTpoeHnE
3BE31. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOXKIECHUH 1 HBoMonMHU COoJIHIA U
3BE3/1. DTamnbl )KU3HU 3BE3.

Muineunsit [yt — Hama [Nanaktuka. [lonoxenne um nrxenue CoJsiHIA B
l"amaktuke. Tumnsl ranaktuk. Paguoramaktuku u kBasapsl. YEpHBIE OBIPHI B Apax
raJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranaktuk. Teopust bonsmioro B3peiBa. PenukroBoe usirydeHue.

Macmrabnast ctpyktypa Beenennoit. MetaranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HabGnronennss HEBOOPYKEHHBIM I1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUNH U1 ONpEeJeNieHUs] TMOJIOKEHUS HEOECHBIX OOBEKTOB Ha



KOHKPETHYIO JIaTy: OCHOBHBIE cO03Be3/idss CeBEepHOTO MOJyIIapusi U SPKUE
3BE3/BI.

HaoGmonenus B Teneckon JlyHsl, miianet, Mieunoro Ilytu.

Oo0o0maronee NOBTOPEHUE

Ponb ¢u3ukum M acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJIbHOM W JTHYECKOM cdepax IesTeTbHOCTU 4YeJIOBEKa, POJIb U MECTO
GU3MKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTHHE MHUpa, POJIb
buzndeckor Teopur B POPMUPOBAHUM MPEICTABICHUN O PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOM KapTHUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTEeCTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IC.

Me:knpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusznku 6a30B0or0 ypoBHA B 11 Kitacce ocymecTBiseTcs ¢
y4E€TOM COJIEpKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMHh MaTEeMaTHKH,
OuoNOrnu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meswcnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (haKT, TUIOTE3a, (PU3MYECKasi BEJIMYMHA, 3aKOH,
Teopus, HaOTIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICTh, U3MEPEHHE.

Mamemamuxa: peumieHHe CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKI[MU HAa OCHU KOOPJUHAT,
CJIOKEHHWE BEKTOPOB, TIPOM3BOJHBIC DJIIEMEHTAPHBIX (DYHKIHM, NpU3HAKU
MOI00MS TPEYTOJIbHUKOB, OMIPeIeNIeHNE TUIOMIaN TUIOCKUX GUTyp 1 00bhEMa Te.

buonocus: »nexrpudeckue SBICHUS B JKUBOW MPHUPOJE, KoJeOaTelbHbBIC
JBUXKEHUSI B )KUBOU MPUPOJIE, ONTUYECKUE ABJICHUS B )KUBOU ITPUPOJE, NIEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpoe€HHWE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OO0pa30BaHMUsSI KPUCTALIMYECKONM  PEIIETKH,
CHEKTPaIbHBIN aHAIN3.

l'eocpaghua: wmarHuTHbIE TMOJIOCa 3€MJIM, 3QJI€KU MArHUTHBIX PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKAZAHUE 3EMIICTPICCHHUIA.

Texnonoeus: NUHUM DIIEKTpOIEpeaad, TEHEpPaTop MEPEeMEHHOro TOKa,
AJIEKTPOJBUTATENb, UHIYKIIMOHHAS TI€Yb, pajap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neub, NpoEKIMOHHBIN anmapaT, BOJIOKOHHAsS ONTHKA,
coJIHEeYHas Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YPOBHE CpeIHEro 0OIIero
oOpazoBanus (6a30BbIi YPOBEHb) JOJKHO O0ECTICUUTh JOCTHUKEHUE CIETYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nkay
JOJKHBI ~ OTpakaTh  TOTOBHOCTH M CIIOCOOHOCTH 00yJaroImxcst
PYKOBOJICTBOBAaThCSl CHOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTAIi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIEecTBa,
pacliMpeHue >KWU3HEHHOIO ONbITa W ONbITAa JEITEIBHOCTH B IIPOLIECCE
peain3aliii OCHOBHBIX HAIPaBJICHUN BOCIIMTATEIBHOU JAESATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UITMN 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOT'O YJI€Ha POCCUHUCKOIro 00IIECTBa;

OPUHATHE TPAJULIMOHHBIX OOIIEUETOBEYECKUX T'YMAaHUCTUYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MUHTEPECAX I'PAKIAHCKOTO
oOIIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHME  B3aUMOJECUCTBOBaTh €  COLUMAIBHBIMU  HMHCTUTYTaMH B
COOTBETCTBUHM C X (PYHKIIUSIMU U Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXKJaHCKOU UJICHTUYHOCTH,
aTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCUNCKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIICHMBAThH CUTYaIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
NESATEIIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMUMBOTO OYAYIIErO;



4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOro BOCHIUTAHMS:

UHTEpEC K pa3iu4HbIM chepaM mpodheCCUOHANTBHON AESTEILHOCTH, B TOM
YKClIe CBSA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHUE COBEpLIATh OCO3HAHHBIN
BbIOOp Oyayiied mnpodeccun U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC
TJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JIaCTH
(bU3MKHM HA POTS>KEHUU BCEU KU3HU;

6) 3K0JI0rHYeCKOT0 BOCIIUTAHNS

c(hOpPMHPOBAHHOCTh IKOJOTHYECKON KYJIBTYpPHI, OCO3HAHUE TJI00ATHHOTO
XapakTepa 9KOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JCUCTBUM B OKPYXAKOWIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

paclIMpEHUEe OMbITa ACSITEIbHOCTH SKOJOTUYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (PU3HUKE;

7) HEeHHOCTH HAYYHOTO TIO3HAHNS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAyYHOW JAESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
U3ydeHus: (U3UKA OCYIIECTBISITH TNPOCKTHYID U HCCJIEA0BATEIHCKYIO
NEeSATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble Jjoruueckue AeMcTBHS:
CaMOCTOATENLHO  (OpMyTUpOBaTP U  aKTyaIM3UPOBAaTh  MIPOOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENEIIATh 1EIH ACATEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUHU HUX
JIOCTUKCHMS;
BBISIBJISITh  3aKOHOMEPHOCTA W NPOTHUBOPEYUST B PACCMATPUBAECMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS TMPOOIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE
pE3yIbTATOB LEISAM, OLICHUBATh PUCKU MOCJIECACTBUN NCATEIBHOCTH;



KOOPJIMHUPOBATh M  BBIMOJIHATHL PabOTy B  YCIOBHSIX pPeabHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBaregabCcKue AeHCTBHSA

BJIa/ICTh HAYYHOW TEPMHUHOJOTHEH, KIFOYCBHIMU MOHATHUSIMHA M METOJIaMHU
(u3HUECKON HayKu;

BJIQJCTh  HaBBIKAMH  y49eOHO-HCCIIEIOBATEILCKOM W MPOCEKTHOM
NEeATeTbHOCTU B o00jacTh (U3UKH, CHOCOOHOCTbIO W TOTOBHOCTHIO K
CaMOCTOSATEITLHOMY MIOUCKY METOJIOB PEIICHUS 3a1a9 PU3NUECKOTO COICPIKAHMS,
MPUMEHEHHUIO PA3INIHBIX METOIOB TTO3HAHUS,

BJIQJICTh BHUJIAMH JCSATEIHHOCTH 110 TOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIpPETAlUN, MPEeOOpPa30BAHUI0 W TPUMEHCHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIlUsIX, B TOM YHCJIE TIPU CO3/ITaHUU yU4EeOHBIX MPOEKTOB B 0071aCTH (DU3HKHU;

BBISIBIISITh TIPUIUHHO-CIICJCTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3a1ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHHs, HAXOAUTh apryMEHTHI ISl TI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHHUS,

aHAIM3WPOBATh TIONYYEHHBIE B XOJI€ PEIICHHUS 3aJa4dl pPe3yJbTaThl,
KPUTUYECKUA OIIEHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHCHHE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4ll B 0Opa30BaTEIbHOU
JeSITENHbHOCTH, B TOM YHCIIE TIPU U3yYeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWUS 1O (U3NKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHENIEATEITbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOJXO/Ibl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE allbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIa/IETh HABBIKAMHU MOJIy4eHHs] UHPOpMaluu (PU3NIECKOTO COJEPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBIISITh MOUCK, aHAJIU3,
CUCTEMATH3alUI0 U MHTEPIpEeTauio HHGOPMAIIUU Pa3IMYHBIX BUAOB U QopM
IPE/ICTAaBICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIINK;

UCIIOJIb30BaTh CpeACTBAa HHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIHOHHBIX
3aa4 ¢ CcoOJoJIcHHeM TpeOOBaHWK DPrOHOMHMKH, TEXHHUKH OE€301acCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TIPABOBBIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHON 0€30MMacHOCTH;



co37aBaTh TEKCThI (PU3MUECKOTO COJEPKAHMS B Pa3NIMUYHBIX (popmaTax ¢
yu4€TOM Ha3HA4eHUs MHPOpMALMM W ILEJEBOM ayJAUTOPUM, BbIOHpas
ONTUMAJIbHYIO (POPMY MPEACTaBICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eCTBHS:

OCYIICCTBJISATh OOIIEHME HAa Yypokax GU3UKK W BO BHE-yPOUHOU
NESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMdi M CMATYaTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3bIKOBBIX CPEJCTB;

NIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaH/IHOW U UHAUBUIYaIbHON
padoTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YIEHA KOJIJIEKTHUBA;

NPUHUMATh 1€ COBMECTHOM JICSITEIbHOCTH, OPraHW30BBIBATH W
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUKECHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacrpenensTh pojid ¢ y4éTOM MHEHHMH YYaCTHUKOB, OOCYXXJaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIaJa U KaXJOTO YYaCTHHKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OLEHUBATh HMAEU C TO3WIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMUYECKOE TMOBEICHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCaJIbHbIE YUieOHbIE [1eiiCTBUA
Camoopranuszanus:

CaMOCTOATEILHO OCYIIECTBISATH TO3HABATENbHYIO IS TEIbHOCT B 00JIaCTH
(GuU3MKH W aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJIATH IJIaH PEHICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/lay, TUIAaH BBIMOJHEHUS MPAKTHUECKOW paboThl € YYETOM HMMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUMH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

nenaTh OCO3HAHHBIA BBIOOp, apryMEHTUpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHUE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYIUIUU B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBECHbD.
CaMOKOHTPOJIb, IMOUMOHAJIBLHBII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, BHOCHUTb KOPPEKTHBHI B JACSITEILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJaJ€Th HaBbIKAMHU [O3HABaTEIbHOM peQuieKCMH KaK OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB H
OCHOBaAHUIM;

HCIIOJIb30BaTh MPUEMBI peQIIEKCUH JIJIs1 OUEHKH CUTYallluH, BBIOOpa BEPHOTO
peIlIeHus;

yMETb OILICHHBATh PHUCKH U CBOEBPEMEHHO MPUHUMATh PEIHICHHUS MO HUX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TPU aHalu3e pe3yJbTaToB
JeSITENbHOCTH;

NPUHUMATh ceOs, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHAMATh MOTUBBI U ApryMEHTHI JPYrHUX IpH aHajJu3e pe3yiabTaToB
JeSITENbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO APYIHX Ha OLIMOKH.

B mporuecce 10CTHKEHNS TMUHOCTHBIX PE3YJIBTaTOB OCBOCHUSI IPOTPaMMBbl
no ¢u3MKe ISl YpOBHS CpeaHero oO0miero ooOpa3oBaHUsS y OOyYarOIIMXCS

COBEPIIICHCTBYETCSI IMOITMOHAITLHBIH UHTEIUICKT, IIPEeIIOJIAr AFOTIIHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHWUMAaTh  CBOE

HMOIIMOHAILHOE COCTOSIHUE, BHJIETh HAIpPaBJICHHUS pa3BUTHS COOCTBEHHOM
AMOITMOHATILHOU cPepbl, OBITh YBEPEHHBIM B cele;

CaMOpETyJMPOBAaHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHHUSAM U MPOSIBISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMJICHHUE K JIOCTHXKEHUIO 1IeJIH
U ycrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOUX
BO3MOYKHOCTEH;

AOMIIATUH, BKIIOYAOUIEH CIMOCOOHOCTh TMOHHMMATh  3MOILIMOHAJIBHOE
COCTOSIHUE IPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH OOILEHNS, CHOCOOHOCTD
K COYYBCTBHIO M COTICPEIKUBAHHIO;

COIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTUMH JTIFOABMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3periaTh
KOH(JTUKTBHI.



HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTHUHBI MUpa, B PAa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN ACSATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS H3YyYEHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHasi TOYKa, MHEpIHAIbHAs cUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE
TENO, WJCATbHBIN Ta3, MOJACIA CTPOCHHUS Ta30B, KMJIKOCTCH M TBEPIBIX TE,
TOYCYHBIN JICKTPUICCKUN 3aps]T IPH pelIeHNN (HU3UICCKUX 3a1ad;

pacrno3HaBaTh (PU3UYECKUE SIBJICHUS (MIPOIECChl) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETHYCCKOW TCOPHH CTPOCHUS BEIIECTBA U
ANICKTPOJMHAMUKHA: PAaBHOMEPHOE U PABHOYCKOPEHHOE TMPSIMOJWHEHHOE
JBUKEHUE, CBOOOJIHOE IMaJIeHUe TeJl, JBI)KCHHE IO OKPYKHOCTH, WHEPITHS,
B3auMOJieicTBUE Ted, JaudPy3usi, OpPOYHOBCKOE JIBHIKEHHE, CTPOCHHE
KUIAKOCTEH W TBEPABIX TeJN, W3MEHEHHE O00BbEMa Tel TIPH HarpeBaHHUH
(oXMakIeHUn), TEIUIOBOE paBHOBECHE, WCIApeHue, KOHACHCAIUs, TIaBJICHHE,
KpUCTAJUTA3AIUs, KUTICHUE, BIAYKHOCTD BO3/yXa, MOBBIIICHNUE JaBIICHUS T'a3a PU
€0 HarpeBaHWH B 3aKPBHITOM COCY/JIC, CBSI3b MEXKTy ITapaMeTpaMu COCTOSHUS ra3a
B M30MpolIeccax, AJIEKTpU3alus Tell, B3auMOJCHCTBUE 3apsiI0B;

OTHCHIBATh MEXaHUYECKOE TBUKEHUE, UCTIOIB3YS (PH3NUCCKUE BETUINHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHNUEe, CKOPOCTh, YCKOpPEHHE, Macca Tena, Cuia,
HUMITYJIbC T€JIa, KHHETUYECKast SHEePTHsl, MOTECHITHATbHAS DHEPT U, MEXaHHIECKas
paboTa, MeXaHW4YeCKass MOIIHOCTh, IMPHU OINHUCAHWH MPABUIBLHO TPAKTOBATH
(GU3HUECKUI CMBICT HCIOJIb3yeMbIX BEIMYHMH, WX O003HAUEHUS WU CIUHUIIHI,
HaXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUINHY C APYTUMH
BEJIMYMHAMY;

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ U TEILJIOBBIC SIBICHMUS,
UCTIONB3Ysl (M3MYECKUE BEIWYHMHBI: JIaBIIEHWE Tasa, TeMIlepaTypa, CPeIaHss
KHHETHYECKas SHEPTHUS Xa0THYECKOTO JIBUKCHUS MOJICKYI,
CpPEeIHEKBaJpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora raza, KOIDPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATENIsA; TMPU OMUCAHWUU TPABWIHHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIIOJIb3yeMbIX BEJTUYHMH, UX O003HAYEHUS W €IUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3NUYECKYIO BEIMYMHY C IPYTUMU BETMYNHAM;



OMUCHIBATh  M3YYEHHBIE  JJICKTPUUECKHE  CBOMCTBAa  BEIIeCTBA U
AJIEKTPUYECKUE SBJIICHUS (TIPOIIECChI), HUCMONB3YS (U3UYECKUE BEIUYUHBI:
AIEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T10JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIHAT,
Pa3HOCTh MOTEHIIMAJIOB; MPU ONKMCAHUW TPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCIOJb3YyEeMbIX BEJIWYMH, MX OOO3HAYECHUS U €JAUHUIILI; YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYHUHY C JAPYTUMHU
BEJINYMHAMU;

aHaJIM3UPOBaTh GU3UUYECKUE MPOIECCHI U SIBJICHUS, UCTIONb3Ys PUBHUECKUE
3aKOHBI M IPUHUUIIBL: 3aKOH BCEMHUPHOTO TsiroTenus, |, Il u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOM JHEPruM, 3aKOH COXPAHECHHUS HMIYJIbCa,
MPUHLUN CYNEPIO3UIUU CUJI, TPUHIUII PABHOMPABUSI WHEPLUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUSI BEIIECTBA, ra30BbIC
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKON AHEPTUH TEIJIOBOTO JIBUKEHUSI MOJICKYJI
c aOCONIOTHOW TeMIlepaTypoil, TEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHMSI AJIEKTPUUYECKOro 3apsja, 3akoH KyrnoHa, mpu 3TOM pasidyatrh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €0 MATEMATHUYECKOE BHIPAKCHHUE U YCIOBUS
(rpaHuibl, 00IACTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMIBI JEWCTBHUS MAIWH, NTpPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBHUS UX O€30MACHOIO UCIIOIb30BaHUS B
MOBCCIHEBHOM JKU3HU;

BBITIOJIHATD JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUU, MPU ITOM
dbopmynupoBath mpobiaeMy/3amady W THUIOTE3y YYeOHOro OKCIECPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO O00OpYyIOBaHUS, MPOBOJAUTH OMBIT U
(bopMynHpOBaTH BHIBOJIBL;

OCYUIIECTBIISTh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUYHH,
Opy ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO HW3MEPEHHMs] W MCIOJIb30BaTh
U3BECTHBIE METOBI OLIEHKU MOTPEIIHOCTEN N3MEPEHUI;

UCCJIeIOBAaTh  3aBUCHUMOCTH MEXAYy (PU3MYeCKUMHM BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUI, ITPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh PE3yJbTATHI MOTYYEHHON 3aBHCUMOCTU (DU3MYECKUX BEIMYUH B
BUJIE TAOIUIl U TpadUKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOro1aTh MpaBuiia 6€30MacHOro Tpy/ia MpU MPOBEICHUN UCCIIEI0BAHUIN B
paMKax y4eOHOro 3KCHEpUMEHTa, y4eOHO-UCCIENOBATENbCKON U MPOEKTHOMN
JESATETLHOCTU C UCTIONb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIe 3aJa4d C SBHO 3aJaHHON (U3WUYECKOW MOEINbIO,
UCIIONb3Yysl (PU3MUECKHEe 3aKOHbI W TPUHIUIBI, HA OCHOBE aHaju3a YCIOBHUS



3aJla4yu BBIOMPATHh (PU3HUYECKYIO MOJENb, BBIACIATh (DU3UUCCKHUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIC TSI €€ pelieHUs, TPOBOAUTH PACUYETHl M OIICHUBATH
pPeaNbHOCTh MOTYYSHHOTO 3HAYCHUS (DU3UICCKON BEIIMUNHEI;

pemarh KauyeCTBECHHBIE 3a/1a4u: BBICTPAaWBaTh JIOTUYECKU
HEMTPOTUBOPEYHMBYIO IIETIOYKY PACCYXKICHUIN C OMOPON HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NYCCKUE SIBIICHUS,

WCIIONIB30BaTh  TMPU  PEIIEHWH  y4eOHBIX  3a7ad  COBPEMECHHBIC
nHOOpPMAITMOHHBIC  TEXHOJOTMHM  JUII  TIOMCKa,  CTPYKTYPHUPOBAHWS,
WHTEPIpPETallid W TPEJACTaBIeHUs Y4YeOHOH W HAYYHO-TIOMYJISIPHON
uHoOpMaIuu, TIOJYYCHHOW W3  Pa3IWYHBIX HCTOYHUKOB, KPHUTHUCCKH
aHATM3UPOBATh MOTydaeMyIo HH(pOpMAITHIO;

MIPUBOIUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BHUTHE HAayKd, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKU W TEXHOJIOTUH;

MCITOJIH30BaTh TEOPETUIECKUE 3HAHUS 110 (PH3UKE B TTOBCEAHEBHOM KU3HU
i obecrieueHrs 6€30mMacHOCTH pu 0OpaIIeHUH ¢ MPUOOpPaMU ¥ TEXHUYECKUMU
YCTPONCTBAMHU, JIJIs1 COXPAHECHHUSI 3I0POBbS U COOTIOICHUSI HOPM DKOJIOTHIECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpee;

paboTaTh B TPYIIE C BBIIIOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAlMOHATIBLHO PACHpPEACNATh OOS3aHHOCTH U
IUTAaHUPOBATh  JICATENILHOCTh B  HECTAaHAAPTHBIX CHUTyallUsAX, aJeKBaTHO
OIICHWBATh BKJAQJ KaXJOr0 W3 YYaCTHUKOB TPYyNIbl B  PEIICHHE
paccMaTpuBaeMOoM IPoOJIEMEL.

K xonmy oOyuenus B 11 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEILHOCTH JIIOJICH, IETOCTHOCTh U €TUHCTBO
(bu3nuecKol KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS H3YyYEHHBIX (DU3UYECKUX MOJICIICH:
TOUCYHBIN AJIEKTPUUECKUI 3apsi, JIyd CBETa, TOUYEYHBIM HCTOYHHK CBETA,
g/iepHasi MOJIeJIb aTOMa, HYKJIOHHAasi MOJeJib aTOMHOTO Sipa TP PELICHUU
busznueckux 3anay;

pacrno3HaBath GU3HUECKUE SBJICHUSA (MIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB  DJICKTPOJMHAMHKHM M  KBAaHTOBOHM  (U3HMKH:  DJIEKTpHUYCCKas
IPOBOJMMOCTb, TETUIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JICHCTBUS TOKA,
B3aMIMOJICHCTBUE  MAarHUTOB, OJJICKTPOMAarHWTHAs  WHAYKIHS, JICHCTBHC
MarHUTHOTO TIOJII Ha TPOBOAHMK C TOKOM MW JIBIDKYIIMHCS 3apsj,



ANIEKTPOMArHUTHbIE KOJEOaHUS M BOJHBI, MPSIMOJIMHEHHOE pacrnpocTpaHEHUe
CBETa, OTpaXKEHUE, MpeoMiieHne, nuTepdepeHuns, Tuppakius U noaspu3anus
CBeTa, ucrnepcus cBeta, hoTodniekTpudeckuit 3gdext (hotodrddexT), cBeToBOE
JaBJI€HUE, BO3HMKHOBEHHE JIMHEMYaTOro CHEeKTpa aromMa  BOJOpPO/Ja,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJJUOAKTUBHOCTB;

ONKCHIBATh U3yYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  AJIEKTPHUUECKYI0  MPOBOJAMMOCTH  PA3JUYHBIX  CpeA) U
ANIEKTPOMArHUTHBIE SBJICHHS (MPOLECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI:
ANEKTPUUECKUH 3aps]l, CUJIa TOKA, AIEKTPUUECKOE HANPSHKEHUE, JIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JIEKTPOABIKYIIAs CHIIa, paboTa TOKa,
MHIYKUUST MarHUTHOTrO moJisi, cwia Ammnepa, cuia JlopeHa, WHIYKTUBHOCTb
KATYLIK{, SHEPTUsl AJIEKTPUYECKOr0 M MATHUTHOTO MOJIEH, NEPUOJ M 4YacToTa
KoneOaHuil B KoJebaTeIbHOM KOHTYpE, 3apsl M cuja TOKa B TIpoIecce
TapMOHMYECKUX JIIEKTPOMArHUTHBIX KoyeOaHu#, (OKYyCHOE pacCTOSHUE U
ONTHYECKAs] CHJIA JIMH3bI, [P ONKCAHWW NPABWIBHO TPAKTOBATH (PU3MUYECKUI
CMBICT HCHOJb3YEMbIX BEJIWYHH, WX OOO3HAYEHHMS M EIUHUIIBI, YKa3bIBaTh
(GopMysbl, CBS3bIBAIOIINE JAHHYIO (HU3UYECKYI0O BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBbIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nyeckue BENTWYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, HEPIrHs W HUMITYJIbC (OTOHA, MEPUOJ MOJypacraja, SHEprus
CBSI3M aTOMHBIX SIJIEP, [IPH ONIMCAHUU NTPABUIIBHO TPAKTOBATH (PU3NUECKUI CMBICI
UCTIOJIb3YEMbIX BEIUYMH, UX O0003HAUYEHHUS U €IUHUIIbI, YKa3blBaTh (HOPMYIIHI,
CBSA3BIBAIONIUE JAaHHYIO (U3UYECKYI0 BEIMYHMHY C JAPYTUMHU BEIMYUHAMM,
BBIYUCIISATH 3HAUCHHE (PU3NYECKON BEITUUUHBL;

aHAIM3UPOBATh (PU3UYECKUE MTPOLIECCHI U SABJICHHUS, UCTIONB3YS (PU3UUECKHE
3aKOHBI ¥ IPUHIUIIBL: 3aKOH OMa, 3aKOHBI IOCJIEI0BATENIBHOTO U TAPaJLIEIbHOTO
COEVMHEHUS NPOBOJHUKOB, 3aKOH J[xkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKUWHW, 3aKOH NPSAMOJIMHEWHOrO0 PpACIpOCTPAHEHHS] CBETA, 3aKOHbI
OTPa)XEHUSI CBETA, 3aKOHBI NPEJIOMJICHHUSI CBETA, YPABHEHUE ODUWHINTEHHA IJIs
dororddexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH
COXpPaHEHUS JJIEKTPUYECKOrO 3apsia, 3aKOH COXPAHEHHS MacCOBOIO 4YHCIa,
noctyiatel bopa, 3aKOH paJMOaKTUBHOIO pacmajga, MpU STOM pasjinyath
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €Er0 MATEMATHYECKOE BBIPAYKEHUE U YCIIOBUSA
(rpanubl, 00J1aCTH) TPUMEHUMOCTH;

OMpeNeNsTh HaMNpaBlieHWEe BEKTOpa HWHIAYKIMW MarHUTHOTO  TOJIs
MIPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHiia;



CTPOUTh M OIMCHIBATh M300pa)KE€HUE, CO3/1aBA€MOE€ IUJIOCKUM 3€pKajoM,
TOHKOMW JIMH30MU;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCIEAOBAHUIO (DU3UYECKUX SBICHUU U
IPOLIECCOB C HMCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpobieMy/3aadyy U THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOI0 00OpYyAOBaHHUS, MPOBOAUTH OMBIT W
bopMyIHUpPOBATH BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIMYMH,
MpU ATOM BHIOMpATh ONTUMAIbHBIA CHOCOO HU3MEPEHUST U MCIOJIb30BATh
M3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUM;

UCCIEA0BATh 3aBUCHUMOCTH (PU3UYECKHX BEJIMYHMH C MCHOJIb30BAHHEM
MPSMBIX HM3MEPEHHI: TPH 3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DUKCHUPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUMH B BUJAE TAOIUI U
rpaduKoB, 1eIaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBaHNUS,

co0moAaTh mpaBuiia 0€30MacHOro Tpyia NPy MPOBEACHUN UCCIIEJOBAHUN B
pamMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOU
JESTEIHHOCTH C UCTIOJIb30BAHUEM N3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOTO
000pyTI0BaHHS;

pemarh pacu€THhIE 3aJa4ydl C SBHO 3aJlaHHON (PU3WYECKON MOJENbIo,
UCTIONIb3YsST (PU3WYECKHUE 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHajIN3a yCIOBUSA
3a/la4yu BBHIOMPATh (PU3MUECKYI0 MOJENb, BBIACIATh (DU3UUYECKHUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIE TSI €€ pelieHus, TPOBOAUTh PACUYETHl M OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HAYEHUS (DU3UIECKON BEIIMUNHBI;

pemarb KaueCTBEHHbIE 3a/1a4H: BBICTPauBAaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKACHUN C ONMOPOW HAa M3YyUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh ~ NPH  pENICHUWH  y4yeOHBIX  3a/Jady  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUU  JUId MOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETAllMd W TPEJCTaBICHUS y4eOHOM U HAYYHO-TIOMYJISIPHON
uH(pOpMaIMK, TIOJYYEHHOM U3 Pa3IU4YHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMyIo HH(pOpMaIIHIO;

OOBSCHATh TPHUHIMUIBI JCUCTBUS MAaIllMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUSA UX 0€30MacHOr0 HUCIOJIb30BaHUSA B
MOBCEIHEBHOM JKU3HH;

MPUBOIUTH MPUMEPHI BKJIa/Ia POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOLIEI0 MUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;



MCTIOJb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOM KU3HU
i obecrieueHrs 6e30MacHOCTH pH 00palIeHUH ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JIUIsI COXPAHEHUS 3A0POBbsI U COOTIOICHHST HOPM SKOJIOTHYIECKOTO
IOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTath B TpPYINIE C BBIMOJHEHUEM PA3TUYHBIX COIUMAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAIMOHATIBHO pPACTIPEACNATh OOS3aHHOCTH U
IUTAHUPOBATh  JIGATENBHOCTh B HECTAHAAPTHBIX CHUTyaIUsX, aJeKBaTHO
OLICHMBAaTh  BKJIAJ KaXJIOTO W3 YYaCTHHUKOB TPYNIbl B  peEIICHHE
paccMaTpuBaeMoi poOJIEMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosun4vecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHUe pa3aeioB U TeM uudpoBbIe
Ne i/m P Kontpoabnbie | IlpakTnyeckue (mupp )
NMpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Pa3znea 1. DU3UKA U METO/Jbl HAYUHOI'O ITO3HAHMUSA
bu6nmoreka [JOK
1.1 ®du3uKa U METObl HAYYHOT'O MTO3HAHUS 1 httos://m.edsoo.ru/7f41bf72
Uroro mo pazneny 1
Paznea 2. MEXAHUKA
bubnuoreka [JOK
21 Kunewatika 14 1 2 https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 Husamiica 13 L 2 https://m.edsoo.ru/7f41bf72
93 JluHamuka BpamaTeIbHOTO IBHKEHUS 5
' TBEPJIOT'O TeNa. DIEMEHTHI CTATHKH.
bu6numoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 1 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 42
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIPHO-KMHETUUECKOU 13 1 1 bu6mmoreka [IOK

TEOpUU

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



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

bu6mmoreka [JOK

32 OCHOBEI TEPMOAHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 6 1 bubmmoreka IIOK
' ®da3oBbI€ MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 29
Paznen 4. JIEKTPOJAUNHAMUKA
bu6nmoreka [JOK
41 MEKTPOCTATIRA 12 https://m.edso0.ru/741bf72
ITocTosiHHBIN AnekTpudeckuil ToK. Toku bu6mmoreka [IOK
4.2 16 3
B Pa3IMYHBIX Cpelax https://m.edso0.ru/7f41bf72
Uroro no pazneny 28
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME



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

11 KJIACC

KosaunvecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Kontpoabnubie | IlpakTuueckue (idpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
MarnuTHOe 1ose. DJIeKTpOMarHuTHas bubnnoreka LIOK
1.1 11 1 3
WHIYKLIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
MexaHudeckue U 3JIeKTPOMarHuTHhIE bubnmoreka [JOK
2.1 9 1
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHHUYECKHE U SJICKTPOMAarHUTHBIC 5 1 bubmmoreka [JOK
' BOJIHEI https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OcCHOBBI CIELIMATILHON TEOPUU 4 1 bubnumoreka ITOK
' OTHOCHTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4

Paznea 4. KBAHTOBAS ®U3UKA



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

4.1 DJ1eMEHThI KBAHTOBOM OIITUKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
Bbubnuoreka [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bub6nuoreka [JOK
4.3 A 5
TOMHOE PO https://m.eds00.ru/7f41c97c
Hroro no pazneny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bubnuoreka [JOK

5.1 DNeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1 httos://m.edsoo.ru/7fA1co7c

Hroro no pazaeny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuoreka IJOK
A 4
0 Otobutaromee nosropetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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

10 KUIACC
N KounvecTBo 4acoB I DJIeKTPOHHBbIE
° ara
uugposbie
n/ Tema ypoka Bceer Kontpoubnbl | IlpakTtuyeckn | H3Y4YeHH
o0pa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI b
pecypcsl
®usuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUS OKPYIKAIOLIETO
bu6nmoreka [JOK
mupa.Ponb u mecto ¢pusuku B
1 . . 1 https://m.edsoo.ru/ff0c32e
(GbopMUpPOBaHUU COBPEMEHHOM HAay4HOU ’
KApTUHBI MUPA. B IPAKTUYECKOU B
JEeSITeNbHOCTH JTIOCH.
1. MexaHuueckoe JBUKECHUE.
OTHOCHTEIIPHOCTh MEXaHUUECKOTO bubmuoreka [JOK
2 nBrxenusa. Cucrema 1 https://m.edsoo.ru/ff0c35
orcuera. Tpaekropusl, MyTh, 08
nepeMenieHmne
2.PaBHOMEpPHOE MTPAMOIIMHEIHOE bubnnoreka [HOK
3 nBuxkeHune. CKopocTb. YpaBHEHUE 1 https://m.edsoo.ru/ff0c36
PaBHOMEPHOI'O JIBUKCHUSI 20
3.I'paduku 3aBHCUMOCTH KOOPJIMHATHI U
4 CKOPOCTH TP PAaBHOMEPHOM 1
NPSIMOJIMHEWHOM JIBH>KEHUU.
5 4.CrnoxeHue nepemMenieHuii U CII0KEHUE 1
CKOpPOCTEH.
6 5.CpenHsisi U MTHOBEHHAsi CKOPOCTH. 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

6.PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE

bu6mmoreka [JOK

7 https://m.edsoo.ru/ff0c37
JIBUKEHUE. Y CKOPEHUE. 20
7. OnpeneneHre KWHEMaTUYECKUX
8 XapaKTePUCTUK JIBUKEHUS C
HOMOIIbIO TPA(PUKOB .
8. Pemenue 3a1a4 o reme
9 «/IBrKeHUE ¢ MOCTOSHHBIM
YCKOPEHUEM
9..Vpok- uccnenopanue"M3yuenue
10 HEPABHOMEPHOI'O ABM)KEHHUS C LIEJIBIO
OMpeeJICHUsI MTHOBEHHOM CKOopocTH"
10.CBoboHOE TTaieHue. Y CKOpeHue bubmorera [OK
11 https://m.edsoo.ru/ff0c39c
CBOOOIHOTO A ECHUS c
11. YpoK - UCClIeI0BaHUE
12 «3yueHne IBUKEHUE Tea
OpOLLIEHHOT 0 TOPU30HTAIBHO
12. KpuBonuHeitHoe
JBIDKeHUe. [|BrukeHne
MaTepUAIbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSIHHOH 110
13 MOAYJIIO

ckopocTbio.lleHTpocTpemuTensH
0€ YCKOpeHuE. YTioBas
CKOPOCTb, JTUHEHHAs CKOPOCTb,
MEepUO/. 4acToTa.



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

13.IloBTOpEHME N3YYEHHOrO MaTEpHUaa.

14 n n
Pemrenne 3amay no reme "KunemaTuka
15 14.. KouTponbHas padora Nel no teme
«Kunemarukay»
1. Ilpunun otHocutenbHOCTH ["anumest. bubmuoreka I[IOK
16 NHepimanbHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ffOc3be
ITepebiii 3akon HeroTona 8
2.Macca tena. Cuna. [Ipunmmn bubmuoreka [JOK
17 cymnepno3uuuu cui. Bropoii 3akox https://m.edsoo.ru/ffoc3be
HprotoHa 111 MaTepranbHOM TOUYKU 8
. bubnunoreka [JOK
3.Tperuii 3akon HproToHa st
18 P 8 https://m.edsoo.ru/ff0c3be
MaTepHaIbHBIX TOoUueK. Pemenne 3aaad. 3
4.JIaGopatopHas pabota."M3yuenue
19 JBIKEHUS OpycKa 10 HaKJIOHHOM
MJIOCKOCTH. "
5.. 3akoH BcemupHoOro taroreHus. Cua bubmmorexa [OK
20 https://m.edsoo.ru/ff0c3d
TspkecTd. [lepBast kocMHUYecKasi CKOPOCTh 00
21 6..Bec tena. HeBecomocTs. Pemenne
3a/1a4.
Bub6nuorexa [JOK
7..Cuna octu. 3akoH ['yka.
22 p Yupyr yE https://m.edsoo.ru/ff0c3el
SIICHUE 3aJ1aY. 8
93 8.Ypok -uccnenosanue . "MccnenoBaue

3aBUCUMOCTH CHUII YIIPYT'OCTH,



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

BO3HHKAIOMIKUX B IIPYKHUHE OT UX
nedopmarun'.

9.Cuna tpenusi. Koapduument rperus.

bu6mmoreka [JOK

24 Cuna conpoTHBIIEHUS IPU IBUKEHUU https://m.edsoo.ru/ffOc3f7
TeNa B KUAKOCTHU WU ra3e 6
10.IToBTOpEHME N3Yy4EHHOrO MaTepHUaa.
25 [IpumeneHne 3aKOHOB
Hprorona.Pemenue 3agau.
26 11.Pemenue 3anay "Cunbl B mpupoje”
97 12. O6o0mmaroriee yueOHOe 3aHATHE
«CuJibl B mpupoie».
28 13.KonTponbsHas pabora 1o teme
"IIpumenenue 3akoHoB HproToHa"
1.ITocTtynaTenbHOe U BpalaTelbHOE bubmorera [OK
29 https://m.edsoo.ru/ff0c41a
JBUKEHHE a0COIIOTHO TBEPAOro Tela.. 5
30 2.MowmeHnT cuisl. [1nedo cunel. YcenoBue
paBHOBECHSI TBEPAOIO Tea.
31 3.Pemenne 3agau. CiokeHue CUil
MPUIOKEHHBIX K TBEPJIOMY TETY.
4 PerieHue Ka4yeCTBEHHBIX 3a/1a4,
32 TpeOYIOUINX NPUMEHEHUE 3HAaHUE TI0
CTaTHKe.
5.I1oBTOpEHHE U3yYEHHOTO MaTepuana.
33 Pemenue 3amau mo teme "DiieMEHTHI

craTuku"



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

1. MImmynec MaTepuabHON TOYKH,
CHUCTEMBbI MAaTEPUAIIBHBIX TOYECK.

Bu6nuoreka [JOK

34 https://m.edsoo.ru/ff0c43
Mnynbc cuiibl. 3aKOH COXpPaHEHHUSI e
uMIynbca. PeakTuBHOE MBUKEHUE o
35 2.Pemienue 3a1a4 Ha 3aKOH COXpaHEHHS
UMITYIIbCA.
bu6mmoreka [JOK
36 3..PaboTa 1 MOIIHOCTH CUJIBL. https://m.edsoo.ru/ff0c45
02
37 4.Pemenue 3aaa4 no teme "Pabora u
MOIIHOCTE CHJIBIL"
5..Kunernueckas sHeprus MarepuanbHOU
38 Touku. Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPTHUH.
6..IloreHimanbHas YHEPTUSL.
[ToTennmanpHas SHEPTHUS YIPYTO bubnunoreka LIOK
39 neGopMUpOBaHHON MPYKUHBL. https://m.edsoo.ru/ff0c46
[TorenuunanbHast SHEpPrus Tena BOIU3U la
MOBEPXHOCTH 3eMIIH
7 IloTeHnMaIbHBIE U HETIOTEHIIMAIEHBIC
cuiibl. CBSA3b pabOThI HENOTEHIIMATIBHBIX bubnunoreka LIOK
40 CHJI C U3BMEHEHUEM MEXaHUYECKON https://m.edsoo.ru/ff0c47
SHEPTHH CUCTEMBI TeJl. 3aKOH 8c
COXpaHEHHS MEXaHUYECKOH SHEPTHH
41 8.JTabopaTopHas pabora «3yueHue

abCOJIIOTHO HEYNPYToro yaapa ¢



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
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MMOMOMIBIO IBYX OJWHAKOBBIX HUTSAHBIX
MAasiTHHUKOB).

9.IloBTOpEeHUE N3yICHHOIO MaTepuana ,

42
pelieHue 3aaau.
Bub6nuorexa [JOK
10.KontponbsHas pabora 1o reme
43 Y P P https://m.edsoo.ru/ff0c4b
3aKOHBI COXPAHEHUS B MEXAHHUKE» 24
1.OcHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO- bubnmoreka [JOK
44 KMHETHYECKOW Teopru. bpoyHoBCKOE https://m.edsoo.ru/ffOc4dc
nerxkerue. JAuddy3us 2
2.Xapakrep IBUXKEHUS 1
45 B3aMMO/JICHCTBUS YaCTHI] BELLIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH U
TBEPABIX TEN
46 3.Macca monekyn. KonuuectBo
BemectBa. [locrostHHas ABoraapo
4. TemoBoe paBHOBecHe. Temneparypa u
47 e€ n3mepenue. lllkana remnepatyp
Henbcus
5. Uneanbubiii ra3 B MKT. OcHoBHOE Bubmuorexa [JOK
48 https://m.edsoo.ru/ff0c4fd
ypaBaenne MKT o
6.A0coM0THAs TeMIiepaTypa Kak Mepa
. N bubnuoreka [JOK
CpenHel KHHETHIECKON YSHEPTUr
49 https://m.edsoo.ru/ff0c51

JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Kianeitpona

le



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

7.J1abopaTtopHas pabora."OnpeneneHue
MacChIBO3/lyXa B KJIACCHOH KOMHATe Ha

50 OCHOBE U3MEpEeHHI 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3TyXa B
Hen'".
o1 8.3akoH JlanbToHa. ["a30BbIe 3aKOHBI
9.J1aGoparopnas pabora «MccnegoBanme
52 3aBUCUMOCTH MEXKy ITapameTpaMu
COCTOSTHUS Pa3peKEHHOT0 Ta3a
10.130mporiieccsl B U1€aJIbHOM ra3e v ux Bubmuorexa [JOK
53 https://m.edsoo.ru/ff0c57
rpaguvecKoe npecTaBIcHue 06
54 11.Pemenue 3agau mo reMe "['a30BbIe
3aKOHBI".
12.0npenenenne napaMeTpoB rasza no
55 rpadukam u3omporecco. Pemenue
3a/1ad.
56 13. KontponbHas pabota. "OcHOBBI
MKT".
1.BuyTpenHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U bubnuoreka IIOK
o7 crocoOb! e€ n3menenus. KonnuecTro https://m.edsoo.ru/ff0c59
TEIUIOTHI ¥ paboTa. BHyTpeHHSss 2HEepTrus 52
OJTHOATOMHOTI'0 HUJICATbHOTO ra3a
bu6mmoreka [JOK
58 2.Bunpl Tennonepenayu https://m.edsoo.ru/ffoc5¢3

6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

3.V aenpHasa Tena0EMKOCTE BEIIECTBA.

bu6nuoreka [JOK

59 KonmuecTBo TemioTsl mpu https://m.edsoo.ru/ffoc5¢3
Terutonepenade. AnuadbaTHbIN nporecc 6
4.IlepBrIii 3aKOH TEPMOJIUHAMUKA U €T0 Bubmuorexa [JOK
60 P P https://m.edsoo.ru/ff0c5ef
NPUMEHEHHE K U30IpoIieccaM c
5.HeoOpaTuMocTh MpOIeccCOB B IPUPOJIE bubmorera [OK
61 ’ vp P prpone. https://m.edsoo.ru/ff0c62
Bropoii 3ak0H TepMOINHAMHKH 30
N . bubmuoreka [JOK
6.11 elic KITJI TermoBo
62 purn ciicrsus i K1 renoson https://m.edsoo.ru/ff0c60
MamuHbl. Pemenne 3amay. 0a
63 7.1uxn Kapno u ero KIIJI[. Pemenne
3ajad.
64 8.DKonornueckue mpooIeMpl
TEIUIODHEPTECTHKU
. bu6mmoreka [JOK
9.0600 M
65 OO0 YPOK (Y oNekyIIpHat https://m.edsoo.ru/ff0c69
¢u3uka. OCHOBBI TEPMOAUHAMHUKI 38
10.KonTponbHas pabora 1o Teme bubnunoreka [HOK
66 «MonexymnspHas ¢usnka. OCHOBBI https://m.edsoo.ru/ff0c6a5
TEPMOTUHAMUKH) 0
1.ITapooOpa3zoBaHue 1 KOHACHCALIHS bubmorera [OK
67 ~apoobp ' https://m.edsoo.ru/ff0c63

I/IcnapeHHe " kurienne. Pemenne 3a1a4.

b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

2.AGCOI0THAS U OTHOCUTEIbHAS
BJI&YKHOCTb BO3Ayxa. HacelleHHbIN nap.

bu6mmoreka [JOK

68 Y4yeHnuecKknii SKCIIEPUMEHT. https://m.edsoo.ru/ff0c64
"I3MepeHre OTHOCUTEIBHON BIIAXKHOCTH ds
BO3/yXa B KJIaCCHOM KoMHaTe".
3.Teépnoe teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPONHS CBOWCTB bubmorexa [JOK
69 ' https://m.edsoo.ru/ff0c65f
KpucTayuioB. JKuakue KpucTamibl. 0
CoBpeMeHHbIE MaTepUalIbl B
4.I1naBneHue u KPUCTALITU3AIIHS. bubnunoreka LHOK
70 VYV nenpHas TensoTa riaBJIeHUs. https://m.edsoo.ru/ff0c67
CyOmumarusi. Pemenue 3amad. 08
bu6nunoreka [JOK
5.YpaBHeHHE TEIUIOBOro OanaHca.
71 https://m.edsoo0.ru/ff0c68
Penrenue 3amau.
20
79 6.KontponbHas pabora. "Bzaumuoe
MIPEBPAILICHUE )KUIKOCTEN U ra3oB'.
. bu6mmoreka [JOK
1.DOnexkrpu3zanus Ten. IIEeKTPUUECKUI
73 https://m.edsoo.ru/ff0c6bc
3aps. JIBa BUIa JIEKTPUUECKHX 3apsIIOB c
2.1TpoBOAHUKH, TUDIIEKTPUKH U bubnuoreka [JOK
74 MOJTyIIPOBOJHUKHU. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c6bc
AJEKTPUYECKOTO 3apsaa c
3.B3aumoneiicTBue 3aps10B. 3aKOH bubnmoreka [JOK
75 Kynona. TodeuHbI# 2JIEKTpUYECKUMA https://m.edsoo.ru/ffOc6ce

3apsa. Pemenue 3agay.

4



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

4.Penrenne 3amay 1mo reme "3aeoH

76 "
KyJioHa".
5.Hanpssk€HHOCTB 3JIEKTPAYECKOrO
nonst. [IpuHnun cynepno3unuu bubmorexa [JOK
7 N https://m.edsoo.ru/ff0c6df
3EKTpUYECKUX mosne. JInnuu )
HANPSDKEHHOCTH
6.Pabota cri1 371eKTpOCTaTHYECKOT0 bubnnoreka [HOK
78 nosis. [lorenuuan. Paznocts https://m.edsoo.ru/ff0c6f0
MTOTEHITUAIOB 0
7.1IpOBOTHUKH U TUDJIEKTPUKU B
3JIEKTPOCTATUICCKOM ITOJIE. bubmorexa [TOK
79 https://m.edsoo.ru/ff0c70
JuaniekTpudeckasi MpOHUIIAEMOCTb. 18
Pemenue 3aau. B
bu6nunoreka [JOK
80 8.0nekrpoémrocTs. Konaercarop https://m.edsoo.ru/ff0c71
26
9.21eKTPOEMKOCTD MIIOCKOTO bubnmoreka [JOK
81 KOHJIEHCATOpa. DHEPTHsl 3apsHKEHHOTO https://m.edsoo.ru/ff0c72¢
KoHieHcaropa.Pemenue 3amau. 0
82 10.JIabopatopnas padora "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"
11.ITpuHuun aelcTBys U IPUMEHEHNE
KOHJICHCATOPOB, KOMTUPOBATILHOTO
83 amnmapara, CTpyWHOr 0O IPUHTEPA.

DnekTpocTaTUuecKas 3aluTa.
3azemiieHuE IEKTPOIPHUOOPOB



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

12. KonTponbHas pabora.

84
"OnekrpocTaTuka'.
1.DnekTpudeckuii TOK, YCIOBHUS €ro
85 cymectBoBanus. [locrosinubiil Tok. Cuna
toka. Hanpsbxkenne. ConpoTUBIICHHE.
3akon OMa 1715 yyacTKa [enu
bu6mmoreka [JOK
2.ITocnenoBatenbHOE, TapalIeIbHOE,
86 https://m.edsoo.ru/ffoc74f
CMEIIaHHOE COEMHEHNE TPOBOTHUKOB. 0
87 3.JlabopaTtopHas pabora. "M3ydenne
CMEIIaHHOT'O COETMHEHUE PE3UCTPOB".
Bub6nuorexka [JOK
4.PaboTa ¥ MOIIIHOCTb AJICKTPUUECKOTO
88 https://m.edsoo.ru/ff0c78
ToKa. 3akoH Jxoyns-Jlenna 33
5.3axon OMa 715t TOTHOU (3aMKHYTOI) Bubmuorexa IIOK
89 anekTpuyeckoi nenu. Koporkoe https://m.edsoo.ru/ffOc7ae
3aMbIKaHHE. 0
6.JlabopaTopHas padora."M3mepenne
90 3/1C ucTOYHMKA U €r0 BHYTPEHHETO
COIIPOTUBIIEHUSA".
01 7.Pemienue 3a1a4 no teMe "3aKOHBI
MTOCTOSTHHOT'O TOKa".
92 8. KontponwsHas pabora mo Teme
"3aKOHBI MOCTOSHHOTO TOKA".
03 1 DnekTpoHHass TPOBOAMMOCTD TBEPABIX

METaJI0B. 3aBUCHUMOCTh COIMPOTUBJICHUA



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

METaJNIOB OT TeMIIepaTypHl.
CBepxnpoBoIUMOCTh

2.DJIeKTpUYECKUM TOK B BaKyyMe.

94 .
CBoiicTBa 2JIEKTPOHHBIX MTYYKOB
3.IlonynpoBOIHUKY, UX COOCTBEHHAS U
. bu6nuoreka [JOK
IpPUMECHast TPOBOAUMOCTE. CBOMCTBA
95 https://m.edsoo.ru/ff0c84a
p—~n-nepexona. [lomynpoBogHUKOBEIE o
npubOpbI -
4.91eKTpUYEeCKIil TOK B pacTBOpax 1
bu6nmoreka [JOK
pacruiaBax 3JeKTPOJIUTOB.
96 https://m.edsoo.ru/ff0c82
DNEKTPOIUTHYECKAS TUCCOIUAITHS. ba
DIIEKTPOIIN3 o
5.2NeKTpUUeCKHil TOK B Ta3ax.
N bubmuoreka [JOK
CaMocTosTeNbHBIN U
97 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSTEIbHBIN pa3psa. MomHus. e
Ilnazma -
6.0nexkTpuueckrue npuOopsl U
CTPOICTBA U UX MPAKTUIECKOE bubmiorexa HOK
98 Y https://m.edsoo.ru/ff0c86f
npuMeHeHue. [1paBuiia TeXHUKH c
0e30macHOCTH -
. . bubmuoreka [JOK
7.0600maromuii ypok "DIeKTpUIeCcKuit
99 HHAIOTHHI 3P " P https://m.edsoo.ru/ff0c88
TOK B pa3NIUYHBIX cpeax . be
KonTtponbHas pabota o reme
«Qnekrpocraruka. [locrosHHbIN bubmorexa [JOK
100 i https://m.edsoo.ru/ff0c8a8

9JIEKTpUYCCKUI TOK. TOKH B pa3IMuHbIX
cpemax»

a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

PesepBHbIil ypok. O600maromuii ypok

bu6mmoreka [JOK

101 1 https://m.edsoo.ru/ff0c8c5
o temam 10 xiracca. 6
. . bubmuoreka [JOK
P . 0000
102 C3CPBHBIM YPOK ODIIAIOIMH YPOK 1 https://m.edso0.ru/ff0c8f6
mo temam 10 xiracca c
OBIIEE KOJIMYECTBO YACOB I10 102 11

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunvecTBo 4acoB DJIeKTPOHHbIE
Ne [Mara nugposbie
Tema ypoxka Kontpoanhubie | IlpakTHueckue
n/n Bcero H3ydeHusi | oOpa3oBaTeJbHbIE
padoThI padoTbI
pecypchbl
ITocTosTHHBIE MAarHUTHI H UX
B3auMoJielicTBUE. MarHuTHOE
1 nosie. BexTop MarHuTHOM 1 bbmmorera LIOK
’ p . https://m.edsoo0.ru/ff0c9778
WHIYKIAA. JIMHAM MarHUTHON
WHIYKIIUH
MarsuTtHOe 1oj1e NPOBOJHUKA C
9 TokoM. OnbIT Opcrena. 1 bub6nuoreka [IOK
B3anmoneiicTBre MPOBOTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabora
3 «M3yyeHre MarHuTHOTO MOJIs 1 1 bubmmorexa LIOK
Y4 https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JleiicTBue MarHUTHOTO IO Ha
MIPOBOAHUK ¢ TOKOM. Cuna
4 Awmmnepa. JlabopaTtopHast pabota 1 1 bu6mmoreka IIOK
«HccaenoBanue neicTBUSI https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM»
5 JleficTBME€ MarHMTHOTO TIOJISI Ha 1 bubmuoreka IJOK

ABHUIXKXKYHIYHOCA 3aPAKCHHYIO

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

gactuiy. Cuia Jlopenmna. PaGora
cunebl JIopeHna

DNeKTpOMarHuTHas: MHIYKIIHS.
[ToTrok BekTOpa MAarHUTHOMU
uaayknuu. DJ1C nHayKIum.
3aKOH AJIEKTPOMAarHUTHOU
unnykuuu Papanest

JlaGoparopnas pabota
«HccnenoBanue sSBICHUS
AJIEKTPOMArHUTHON MHTYKIIUN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cals0

NHaykTUBHOCTB. SIBIIEHHE
camounaykuuu. IC
CaMOUHIYKIINH. DHEPIrUs
MarHUTHOTO MOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6numoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHn4Yeckue ycTpoucTBa 1 UX
[IPUMEHEHHUE: ITOCTOSHHbIE
MarHMThl, 3JICKTPOMarHuThI,
3JIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTULL,
MHIYKIIMOHHAS 11€Yb

10

OO6o0mmaronuii ypok «MarauTHoe
moJie. DJIeKTpOMarHuTHast

WHIYKIUSD)

Bubnunorexa [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padora no reme
«MarHuTtHoe mose.
DIIeKTPOMArHUTHAS WHITYKITHS»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKHE
konebanus. ['apmonnveckue
KosneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHMIA.
[IpeBpaiienue suepruu

bu6numoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabora
«HccnenoBanue 3aBUCUMOCTH
repuoJia Majblx KojeOaHuil rpy3a
Ha HUTU OT OJIMHBI HUTHU 1 MACChI
rpy3a»

14

KonebaTenbHbIil KOHTYD.
CBOOOHBIC DIEKTPOMArHUTHBIE
Koyie0aHus B HACAILHOM
KoJIeOaTEIIbHOM KOHTYpE.
AHanorust Mexay
MEXaHHUYECKUMH U
AIEKTPOMATrHUTHBIMH
KoJIEOAHUSIMHU

Bubnunorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTHUH B
UJCaTbHOM K0Jie0aTeTbHOM
KOHTYpE

bu6numoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue o 3aTyXarOIIUX
Konebanusax. BeiHyk1eHHBIC
MeXaHUUYECKHE KoIeOaHms.
Pe3onanc. BeinyxieHHbIC
AJIEKTPOMArHUTHBIC KOJEOaH s

Bubnunorexa [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHycouganbHbIi nepeMeHHbINH
TOK. MOIIIHOCTB ITEPEMEHHOTO
TOKa. AMILTUTYJHOE U
JIEUCTBYIOLIEE 3HAYEHUE CHJIIbI
TOKA U HaIIPSKEHUs

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [IponsBoxacTso,
nepeaayda u morpediaeHue
JJIEKTPUYECKON SHEPTUU

19

Y eTpolcTBO 1 TPAKTUYECKOE
MNPUMCHCHUC DJICKTPHUICCKOI'O
3BOHKQ, T€HEpaTopa epEMEHHOr 0
TOKA, TUHUH AJIEKTpoIepeaay

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

20

DKOJIOTHYECKHUE PUCKH TIPH
IIPOM3BOJCTBE HIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
JIEKTPO3HEPTUU B MIOBCEIHEBHON
KU3HU

21

MexaHudecKkue BOJIHBI, YCIOBHUS
pactpoctpanenus. Ilepuon.
CKopocTh pacpocTpaHeHus U
JuinHa BOJHEIL. [lonepeunsie n
IIPOJIOJIBHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

BHGKTPOMaFHI/ITHBIC BOJIHBI, UX

bubnuoreka [JOK

23 cBoiicTBa U ckopocTsk. [lIkama
P https://m.edsoo.ru/ff0ccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTOCBS3H U
24 TeneBueHus. Pazsurue cpeacTs
cBs3u. Pagnonokamnus
o5 KonTponbhas pabora bubnnoreka LHOK
«Konebanus 1 BOIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeliHOE
pacmpocTpaHeHHE CBETa B bub6nuoreka [IOK
26 . .
oHOpoaHOU cpene. Toueunsblit https://m.edsoo.ru/ff0cd350
HWCTOYHUK cBeTa. JIyu cBera
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubnmorexa [OK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKEHHH B TIJIOCKOM 3€pKaJie
[Ipenomnenue ceta. [TonHoe
28 BHYTPEHHEE OTpaKCHHUE. bubnnoreka LHOK
[IpenenbHbIN yroi MOJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JIaGoparopHasa pabora
29 «I/IleZ eHl:I)/Ie nciasaTeﬂsI bubmorexa HOK
p https://m.edsoo.ru/ff0cd67a
MIPETOMIICHUS CTEKIIa»
JInnsel. IlocTpoenune
30 n300paxenuii B muuze. opmyna bubnmoreka [JOK

TOHKOHW JUH3LI. Y BEJINYCHUE
JIMH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaboparopHnas pabora
«HMccnenoBanue CBOMCTB
M300paKeHU B TUH3AX)

32

Hucnepcus cBera. CiaoxKHBII
cocraB Oenoro csera. L[Ber.
JlaboparopHas pabora
«HabmroieHre aucrepcun CBeTay»

33

WnTepdepenius ceera.
Judpakuus ceera.
JudpakiuronHas pemérka

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[TortepeyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTnueckue npuOOpsl U
YCTPOICTBA U YCIIOBUS HX
0e30macHOr0 MPUMEHEHHUSI

36

I'panuiel MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
ITocTynaTel cienualibHOU TEOPUU
OTHOCHUTEIIbHOCTHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJHOBPEMCHHOCTH. 3aMe}1J'IeHI/Ie
BpPECMCHU U COKpAIICHUC NJIMHLBL

bubmuoreka IJOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMIYIbC
peNATUBUCTCKON YacTullpl. CBs3b
MAacchl ¢ JHEPTUEH U UMITYJIbCOM.
DHeprus MoKos

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponbnas pabora «Onrtuka.

bubnuoreka [JOK

39 O i
CHOBBI CHETHATIBHOMN TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH

40 ®oronsl. ®opmyiia [Tnanka. bu6mumoreka LIOK
DHeprus 1 UMITyJIbe (HoToHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAaHUE Eubs 10K

noIMoTeKa

41 .0 A.T.
porosppexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddeKTa.

42 VYpaBHeHne DMHIITENHA U1 bub6nuoreka [IOK
dbororpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Goroaddexra
Jasnenue cBera. Onwits [1. H.

43 JlebeneBa. XuMUYECKOE ICHCTBUE bubmorexa [JOK

AICBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTporcTBa u
MIPAKTHIECKOE MPUMEHEHUE:

44
(dhoTod51IeMEeHT, POTONATUHK,

CoJTHEYHas OaTrapesi, CBeTOINO

45 Pemenne 3agad mo Teme bubnuoreka [JOK
«DJIeMEeHThI KBAHTOBOW ONTHKN https://m.edso00.ru/ff0d0302
Mopenn atoma Tomcora. ONBITE

46 Pesepdopnaa no paccesHuto o- bubnunoreka LHOK
yactul. [LmanerapHas Moaenb https://m.edsoo.ru/ff0d091a
aToma

47 [Toctynatel bopa bubmorexa [JOK

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u norygonieHue
(OTOHOB TIpH TIEpexo0/Ie aToMa C
OJHOT'O YPOBHS SHEPIUU Ha
Ipyroi. Buapsl cieKTpoB

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

49

BomnHOBEIE CBOMCTBA YAaCTHII.
Bomusl ne bporis.
KopnyckynspHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBbITHE PAOAKTUBHOCTH.
OmnsiThl Pesephopaa mo
OIPEIeNICHUIO COCTaBa
PAIOAKTHUBHOT'O U3 TYUCHUS

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

51

CgoiicTBa anb(da-, 6eTa-, raMma-
u3ny4yeHus. Bnusaaue
PaaOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBbI

52

OTKpbITHE NPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacna.
DNEKTPOHHBIN U IO3UTPOHHBIN
Oera-pacnaj. ["'amma-uznydeHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B sJIpe€.
S nepubie peakunu. S nepHbIi
peakrtop. [IpoGnemsr,
MEPCIEKTUBBI, IKOJIOTMUYECKUE
aCIEeKThI SJIEPHOI SHEPTETUKU

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTUIIBI.
OTkpbITHE TO3UTPOHA. MeToabI
HaOJII0IEHUS U PETUCTPaLUU
3JeMeHTapHbIX YacTtull. Kpyrisrit
cron «DyHIaMeHTalbHbIE
B3auMoznencTeusa. EnuacTBO
(bu3N4eCKoi KapTUHBI MUPA»

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3sesnus,
SIPKHE 3BE3MBI, IIIAHETHI, NX
Buaumoe asrxenne. ComHeuynas
cucreMa

56

Comnune. ConmHeyHast aKTUBHOCTD.
Ncrounuk sneprun ConHua u
3BE3

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTUKH. 3BE3 b
IJ1aBHOM MOCJIE€I0BATEIbHOCTH.
BnyrpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEeACTaBIECHUS O
MIPOUCX OXKJICHUH M IBOJTIOIHH
Comnna u 3831

58

Mnuneunsiii [1yre — Hamma
I'amaktuka. Ilonoxenue u
newxkenne Conaia B ['amakTuke.
lNamaktukn. YE€pHbIe IBIPHI B
siIpax rajlakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennag. Pa3oeranne
rayiakTuk. Teopus bonbemoro
B3pbIBa. PEIMKTOBOE M3ITydeHHE.
MerTaranakTuka

60

Hepemennsie mpo6ieMsl
aCTPOHOMUU

61

KonTtponbnast pabora «1eMeHThI
aACTPOHOMHU U acTPODU3UKU»

62

O6o06marommii ypok. Ponb
(U3HUKU ¥ aCTPOHOMHH B
9KOHOMUYECKOM,
TEXHOJIOTMYECKOM, COIMAILHON B
ATUYECKOH cepax NesTeTbHOCTH
yeoBeKa

63

O6o6mmaronuii ypok. Ponb u
MeCTO (PM3HKHN U aCTPOHOMHH B
COBPEMEHHOW Hay4YHOU KapTHUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢u3nueckoil Teopuu B
(dhopMUpPOBaHUHU TIPEJICTABICHUN O
(bU3HYECKOM KapTHHE MHUpa

65

O6o0maronuit ypok. Mecto
(bu3NYeCcKoil KapTHHBI MUPA B
o011IeM psiay COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUN O MPUPOJIE




PesepBHbIil ypok. MarautHoe
66 noje. DJIeKTPOMarHUTHAs
WUHIYKLHS

PesepBHbIil ypok. OnTHKa.
67 OCHOBBI CIIEIMAIBHON TEOPUHU
OTHOCHUTEILHOCTH

Pesepnsiii ypok. KBanToBas
68 ¢u3uka. DIeMEeHThl aCTPOHOMUHU

1 acTpoU3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOITPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET
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