


INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1no ¢usuke 0a30BOro ypoBHs Ha YpOBHE CpEIHEro o0Iero oopa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaérom deaeparbHOn
paboueil mporpaMMbl BOCITUTaHUS M KOHIETIIINY TpenoAaBanus yueOnoro npeamera «Pusnka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4eHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3allMd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAlpeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIe pPe3yJbTaThl OCBOGHHA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
cojepkaHue yueOHoro npeamera «Pu3nkay no rogaM o0ydeHus.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPObI, BHICTYMAs B KAYECTBE YUCOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3yIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBICHUN, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B cepe HSHEpreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTepHalioB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uku 1711 ypOBHS CpelHero o01iero o0pa3oBaHus MOJIOKEH PsiI UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KAaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00beTMHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana (GU3NYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3MKu mpeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJCpPKAHMUA,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM PallMOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHMA
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME NPEACTABICHUM O CTPYKTYpE IOCTPOCHHS
¢usuueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEACTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).



CucTeMHO-IeITETbHOCTHBIN MOIX0/] B Kypce (PU3MKHU pean3yeTcsl MPEexae BCEro 3a CUYET
OpraHu3aIi IKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme mo (u3uke OOBEAMHEHBI B OONIUN CITMCOK
YUEHUYECKUX MPAKTHYECCKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue ynenseTcsl PEeUIeHNI0 pacu€THBIX W KayecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIOIINE PUMEHSATH H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHus Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (u3Mdeckod MOJenu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpeboBanusiMu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrnieueHnI0 yaeOHOro mpoliecca 0a30BbIi ypOBEHB Kypca (GU3UKH Ha YPOBHE CPEIHETO 00IIETO
00pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo HWKia. B kabuHere ¢u3nku
JIOJKHO OBITH HeoOxoaumoe JabopaTopHOe O0OpYAOBAaHME NJSl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C INPUHIMIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECTeUMBAET IOCTAHOBKY IEPEUMCIICHHBIX B IPOTpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 000pyAOBaHHE ISl YYEHUUECKUX MPAKTHYECKUX paboT (OpMHUPYETCs B BUJE
TEMAaTUYECKHX KOMIUIEKTOB W o0OecneumBaeTcs B pacu€Te OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOLIUXCA K HAyYHOMY H3YYEHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIE NMO3HAHH U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHUSI MaTepUU U
(byHIaMEHTAIEHBIX 3aKOHOB (DH3UKH;

dopmMHpoBaHUE YMEHHI OOBSICHATH SIBJICHUS C UCTMOJIb30BAHUEM (PU3MUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHpoBaHUE TMpPEICTaBICHUI O posd (PU3MKH AN Pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Iejeid oOecreunBaeTcsl pelIeHueM CIEAYIOIMIMX 3aJad B Ipolecce
n3y4deHus Kypca (U3NKUA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISpHYIO (U3HKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (GU3HMKY U
AIIEMEHTHI aCTPOPHU3UKU;
dbopMupoBaHHE YMEHHIl NPUMEHATH TEOPETUYECKHE 3HaHUS JUIsl OOBACHEHUS (U3NUEeCKUx
SIBJICHUW B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;
OCBOEHHUE CIIOCOO0B PEIICHUS Pa3IUYHbIX 33/1a4 C SIBHO 33JlaHHOM (M3UYECKOI MOJenblo, 3a/1ay,
MOJPa3yMEBAIOIINX CAMOCTOSITETIbHOE CO3/IaHMe (PU3MUECKOW MOJEIH, aJeKBAaTHON YCIOBHUAM
3aJa4u;

NOHUMaHHE (PHU3MUECKUX OCHOB M TNPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;



OBJIAJICHUE METOJaMU CaMOCTOSITEIILHOTO IUIAHUPOBAHUS W TMPOBEACHUA (DU3HUCCKUX
JKCIEPUMEHTOB, aHAIM3a W HMHTEPIPETaluid HWHGOPMAIMH, OIPEICIICHUS JTOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTara;

CO3/IaHUE YCJOBUW JUISl Pa3BUTHS YMEHUH IPOEKTHO-HUCCIIEAOBATEIBCKOW, TBOPUYECKOU
JESITEIIbHOCTH.

Ha wusyuyenue ¢us3uku (0a30BBI ypOBEHb) Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Tpemnaraemsiii B mporpaMmme 1o Gu3MKe MepedcHb JIA0OPATOPHBIX U MPAKTHYECKUX PabOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeTaeT BBIOOp MpPOBEACHUS 1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEH 00YUaOIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®uszuka — Hayka o mpupoje. HayuHble MeToabpl MO3HAHUS OKpYy)Karomero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MTO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (HU3MYECKUX SBIECHUH W mpoieccoB. Hayunple runore3sl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIMIT COOTBETCTBUSI.

Ponsr m mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM IS TETbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHE. OTHOCUTENIBHOCTb MeEXaHHW4YecKkoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJHHEHHOEe OBUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MepEeMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneliHoe nBwxkeHue. J[BUKeHHE MaTE€pUaIbHOM TOYKH 1O OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTs. [lepuoa u yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[TpeoOpa3zoBanre ABMKEHUI ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXTY ITYTSIMH, IPOWIEHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IMpPHU PABHOYCKOPEHHOM JBM)KEHHHM C HayalbHON CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocutenbHocTH [Manunes. [lepBriil 3akoH HetoToHa. MHEpIMaaibHbIe CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwuia. IlpuHuun cynepno3uuuu cui. Bropoil 3akoH Hprorona s
MarepuanbHOU ToUKU. Tpernii 3akoH HpI0TOHA [UIst MaTeprUaIbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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



Tpenue. Buasl TpeHus (mokosi, CKolibxkeHus, kauenusi). Cuna tpenust. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoOe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaueHus. [liieuo cubl. Y cnoBust paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIIIMITHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTHU, BO3HHMKAIOIIUX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl COXpanHeHUusn 6 MexaHuke

Nmmynsc MaTepuanbHON TOUYKH (TeNa), CUCTEMbI MaTEPHUAIBHBIX TOYEK. VIMITyNIbC CHUITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUIIBL.

Kunerndeckass sHeprus MarepuanbHOW TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPTUH.

[TorenuuanbHas >Heprus. [loTeHIIMaNbHAS SHEPTUS YOPYTO AePOPMUPOBAHHOMN TPYKUHBI.
[ToTennmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle W HEMOTEHIUANbHBIE CHIIBI. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon MOTEHIIMATHHON YHEPTHH B KHHETUUYECKYIO H 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCONOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JABYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHWYECKOW JHEpPruu Tella Ha
MIpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KHHETHUECKOW TEOPUH M MX ONBITHOE 0OOCHOBAaHUE.
BbpoynoBckoe nmwxkenue. b dysus. Xapakrep ABMKEHUS U B3aMMOICHCTBHSI YaCTHUII BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPIBIX TNl U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETUYECKONW TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIJIOBOIO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aJbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnBITHI, TOKA3BIBAIOIIUE JHUCKPETHOE CTPOSHUE BemecTBa, ¢otorpaduu MOJICKYI
OpraHUYECKUX COEIUHEHMII.

OmnbiThl 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Monenb, WUTIOCTpUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€AaTIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHil 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEHl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIE 3HEpPrusi TEPMOJMHAMHUYECKOW CHCTEMbI U
crocoObl e€ n3MmeHenusi. KonudecTBo TerioTsl U padora. BHyTpeHHsIs1 S3HEpTUus 0AHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TeII0EMKOCTH BelecTBa. KomudecTBO TEIIOTHI MPpH TeIUIonepeaaye.

[TonsiTre 06 annabaTHOM Mpotiecce. [1epBrlit 3akoH TepmoauHamMuKu. [IpuMeHeHue nepBoro
3aKOHA TEPMOJIMHAMUKH K H3ompoIieccam. ['paduueckas HHTepripeTays padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TenoBeie MamuHbl. [IpyHIMIBI AelicTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus S3HEPTUU B
TerUI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus temnoBoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: JBUTATellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3meHeHnne BHYTpEHHEW HSHEPTrUU Tejla TPH COBEPIICHHH pPaOOTHI: BBUIET MPOOKU U3
OYTBUIKH O] ICCTBHEM CIKAaTOTO BO3yXa, HAarpeBaHue »upa B JaTYHHOU TpyOKe MyTEM TpEHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT 10 aguabaTHOMY PacIIMPEHUIO BO3ayXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIEpaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u aMmopdHbie Teaa. AHU30TPOIHS CBOMCTB KPHCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y aelnbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEeHHE TEIIIOBOTO OanaHca.

TexHudeckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP MU IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJIYYSHHS] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.



Kunenue npu NOHMKEHHOM JJaBJICHUU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzauuss Teln. OIEKTpUYeckuil 3apsa. JlBa Buaa dJIEKTPUUYECKHUX  3apsJlOB.
[IpoBOIHUKY, TUBTIEKTPUKH U MOTYNIPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblil 3neKTpuUYecKHil  3apsi.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIeH. JIMHUN HaNpsSKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pabora cun sanekrpoctaruueckoro nouis. [Torenmuan. Pasnocts notennuanos. [IpoBoanuku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMKkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJAEHcATopa. JHeprus
3apsKEHHOT0 KOHJIEHCcaTopa.

TexHuueckue ycTpOCTBa M MPAKTUYECKOE IMPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KONUPOBAIbHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JINdIeKTPUKHY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa OT IUIOLIAAH IJIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHMKHU TOKa.
Cuna Ttoka. [TocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenvHoe COTIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEKTPOABMKYILAs CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi menu. KopoTkoe 3aMbpIkaHue.

DJNIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTbh COITPOTUBIICHUSI METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHas MPOBOJUMOCTb TMOJIYIMPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B pPacTBOpax M pacijlaBax »>JICKTPOJHUTOB. IDJIEKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
[Tna3ma.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKAa, OJEKTPOHArpeBaTelbHBIE MPUOOPHI, DSJICKTPOOCBETHTEIBHBIC MPUOOPHI,



TEPMOMETP  COMPOTHBIICHUS, BaKYyMHBI  JIHOA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKCHUS.

3aBUCHMOCTh COTPOTHBIICHUS MIJIMHAPUYCCKUX TPOBOJHUKOB OT JUIMHBI, IUIOMIAA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMmernranHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsimoe m3MepeHue HIEKTPOABIKYIIEH cuiibl. KOpoTkoe 3amblkaHHE TallbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHBIICHHUSL.

3aBUCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJIUMOCTb BO3/1yXa.

OMHOCTOPOHHSSI TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yueHne cCMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

H3mepeHnue 31eKTpOABMKYIIEH CHUITbl HCTOYHHKA TOKA M €70 BHYTPEHHETO COMPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kilacce OCYyHIECTBISICTCS C Y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIEPUMEHT, MOICTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbI YpaBHEHHH, THEHas GyHKIH, Tapaboia, runepOoia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHI M WX TPOCKIWH Ha OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexannueckoe ABUKEHHME B JKUBOH mnpupoze, nuddysus, ocMoc, Tem1o00MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSCHUE aTOMOB U MOJEKYJ, MOJb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, DIIEKTPHUYECKHE
CBOICTBa METAJNIOB, SJEKTPOIUTHUECKAS JUCCOIIUAINUS, TaTbBaHUKA.

T'eoepaghus: BTaXXHOCTH BO3IIyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe JABMKEHHUN C HCHOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHHKE, TIOIIMITHAKK, WCIIOJIb30BAHHE 3aKOHA COXPAHCHUS HMITYJIbca B TEXHUKE (pakeTa,
BOJOMET ¥ JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTUH TOYUYEHHSI COBPEMEHHBIX MaTEepPHaioB, B TOM YHCIIE
HAHOMATepHallOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHATpPEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znea 4. duekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocTostHHbIE MarHuThHl. B3anmopaelcTBHE NOCTOSHHBIX MArHWTOB. MarHuTtHoe Ioe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprio3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
uHAykuuu. KapTruHa TuHui MarHUTHONW MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe ToJie IPOBOJHHMKA C TOKOM. KapTuHa JMHUI MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.



Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHma, e€ MoAylb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBiieHne BIEKTPOMArHUTHOM WHAYKHMU. [lOTOK BekTOpa MAarHUTHOM WHIYKLIHH.
DIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW uuaykuuu dapayes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYILAs CWIAa HHAYKIUU B NPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYNATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DNIEKTPOMArHuTHOE TOJIE.

TexHudyeckue yCTpOMCTBA M NIPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHOM WHIYKITUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJIEKTPOJBMIKYILECH CHUIIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblE KONEOAHUS

Konebatenbnas cucrema. CBoOoaHBIE MexaHHUeckue KonebaHus. [apMoHudeckue
koneOanus. Ilepuon, uacrora, ammautyga U (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Konebanuid. [IpeBpariieHne a3Heprun nmpu
TapMOHHMYECKUX KOJICOAHUSX.

Konebatenbupiit koHTYyp. CBOOOAHBIE SIEKTPOMArHUTHBIE KOJEOAHUS B HACATLHOM
KOJeOaTeIlbHOM KOHTYpe. AHAJIOTUA MEXIy MEXaHWYECKUMH W  DJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienne o 3aryxarwmux KojeOaHUsX. BBIHYXIEHHbIE MeXaHWYEeCKHe KoJeOaHus.
Pe3onanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennsblii Tok. CHHYyCOUIaTbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHNE CUJTBI TOKA U HAMIPSDKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U THOTpPEOJIEHUE SICKTPUUYECKOH SHEPrum.
OKOJIOTMYECKHME PHUCKM TPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUS
ANEKTPOIHEPIUU B IOBCEAHEBHOM )KU3HH.

TexHuueckrne YCTPOMCTBA W TMPAKTUYECKOE TPUMEHEHHUE: DJIIEKTPUUYECKUN 3BOHOK,
TE€HEepaTop NEPEMEHHOr0O TOKA, JUHUM JIEKTPONIEpEaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeIbHOM CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTUYeCKUN
MasITHHK).

Habmronenue 3aryxaromux KoaebaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.



Habmronenue pe3onanca.

CBOOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMmel — (3aBUCUMOCTA  CHJIBI TOKa U HANpPSOKEHUsT OT  BPEMEHH) JUIA
3IEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onaHc mpu mocienoBaTENIbHOM COEIUHEHUHU PE3UCTOPA, KaTYIIKM MHAYKTHBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue 3aBHCUMOCTH TIEpHO/ia MaJIbIX KoJeOaHui rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBaHue MEpEeMEHHOr0 TOKA B LENM W3 IOCIEN0BAaTEIIbHO COECIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yCIIOBHS pactipoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHuUs
W juuHA BONHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpakus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYYEHHS 3JIEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopoB E, B, V B anexkrpomarautHoi BosHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJieHHe, monspu3anus, audpakuus, wuHrepdpepenuus. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 3MEeKTPOMArHUTHBIX BOJIH. IIprMeHEeHue 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHu4ecKkne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paguolnpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiuil MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOM
KoJie0aHui.

UccnenoBanue  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE, MPETIOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsmonuHeiiHOe pacIpoCTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHMe M300pakeHUi B TUIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3akOHBI TPETOMIIEHUS CBeTa. AOCONIOTHBIM  IMOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CroxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue W pacceuBaromie JUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHHUE U
ONTHYECKasi cuia TOHKOW JuH3bIL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX W PACCEHUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast onrtuka. Uatepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPGEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOIE€PEHTHBIX UICTOUYHUKOB.



Hudpakuus cBera. Judpaxknmonnas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMAaTHYECKOr0 CBETa Ha NU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoicTBa M IPAKTMYECKOE IPUMEHEHME: OuYKM, Jyna, (oroammapart,
IPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PEeHIETKA,
HOJISIPOU L.

Llemoncmpayuu

[TpsaMonuHeiiHOe pacnpocTpaHeHHEe, OTpakKeHUEe M IpejJoMieHue cBera. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKCHUHN B JIMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOA.

Habmonenne naTepdepeHnm crera.

Habnronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tony4yeHue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIIOHHON PELIETKY.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenue nokasatesis NpeloMIICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUATBHONH TEOPUH OTHOCHUTEIbHOCTH

['paHunbl MPUMEHUMOCTH KJacCH4ecKoll MexaHuku. llocTymarsl crnenuanibHOW TEOpUU
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTH MOJYJISI CKOPOCTH CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCUTEIHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIIHCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. Gopmyna [lnanka cBs3u >HEpruu POTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
¢doroHa.

OtkpeiTue u wuccienoBanue ¢oroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBnenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdppexra.

JaBnenune cBera. OnwiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA M NPAKTHUECKOE NpUMEHEHHe: (OTO3IEMEHT, (OTOAaTUHK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdekTa.

Cseroauos.

Comnneynas OGarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnwuio o -uactui. [lnanerapnas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GoTOHOB NpU MEPEXOe aToMa ¢
OJHOTO YPOBHS SHEPruM Ha Apyroi. Bunpl cnektpoB. CEKTp ypOBHEN S3HEPTUHU aTOMa BOJAOPOA.

Bonnossle cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.



TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIA aHaIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue inHedvaThIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
Habnonenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, 10Ka3bIBAIOLIUE CI0XKHOCTb CTPOEHHUS sAApa. OTKPHITHE PAIUOAKTUBHOCTH.
OmnpiTel Pesepdopna no onpeneneHuio cocrtaBa paaloakTUBHOrO u3inydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue palnoaKTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTtkpsriTHE TPOTOHA U HeliTpoHa. HykinonHas monens siapa ['eiizen6epra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.
Anbda-pacniaf. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaia. ['amMma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosiaepHbiii cuHTE3. [IpoOmeMbl W TEPCIEKTUBBI  SACPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHudeckne yCTpOWCTBA M IPAKTHYECKOE NMPHUMEHEHHME: NO3UMETp, KaMmepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLIUX YACTHII.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HccnenoBanue TpekoB 4acTHI (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMMM M ACTPOPU3MKH

Otanbl pa3BUTHs acTpoHOMHH. [IpuKIIaqHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 38€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, IJIAaHETHI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnie. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CosiHIAa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CeKTpaibHBIM KJIacC — CBETUMOCTBY. 3BE3/bI ITIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETHUMOCTb» T  3BE3]  TJIABHOU
NOCJIE0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKICHUU 1 3BOoIMU CoJIHIIA U 3BE3]T. DTambl )KU3HH 3BE3 .

Muineunsiii [TyTe — Hama [Manaktuka. [Tonoxxenue u nprxenne Connua B ["anaktuke. Tumbl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢Qu3mku u acTpOHOMUU B JKOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATbHOW U
3THUYECKOH chepax IeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOMU



HaYy4YHOM KapTHHE MHpaA, poib (pu3Mueckod Teopuu B (POPMHUPOBAHUHU MPEIACTABICHUNA O
(bu3nyeckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBSI3aHHbIE C H3YYEHHUEM METOAOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPBI M HX
NPOCKIMH HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
HPU3HAKKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeIeHNe oAU MIIOCKUX GUryp u o0béMa Tel.

bBuonoeus: snekrpuydeckue SBICHUS B )KUBOU NPUPO/IE, KoJeOaTebHbIC IBUKCHUS B JKUBOU
HPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJE, AEHCTBHE paJuallui Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONIOCa 3eMJTH, 3aJIe)KH MAarHUTHBIX pyl, (OTOCHEMKA 3€MHOMN

MMOBCPXHOCTH, IPCACKA3AHUC 36MJ'I€Tp5IC€HHI>i.

Texnonozus: TMHAN IIEKTPOINIEPEay, TeHEPATOP NEPEMEHHOIO TOKA, AIEKTPOIBUTATENb, MHIYKIHOHHAS
neyb, pajgap, paldonpuéMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meuyb, NPOEKLUMOHHBIN ammapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oO0pa3oBaHMS
(6a30BBII  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHUsS ydeOHoro mnpenmera «@Du3MKa» JOJDKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCITUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOyd4aroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKMX T'YMAaHHUCTMUYECKMX M JI€MOKPAaTHUYECKUX
IICHHOCTEIA;

TFOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTb B HHTEpecax TI'PakKIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHE B3aUMOJICHICTBOBAaTh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHHCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKHU,;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHUBATH CUTYAITUIO M IPUHUMATh OCO3HAHHBIE PEIICHNUs, OpPUESHTHPYSCH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEro;

4)3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOTr0 BOCIIMTAHMS:

MHTEpEC K pa3InYHbIM chepaM MpodhecCHOHATBHON 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHWIO B 00JacTH (PU3MKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) IK0JIOrHYEeCKOr0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh IKOJIOTUYECKON KYJIBTYPHI, OCO3HAHUE TJO0AJBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ACHUCTBUI B OKPYKAIOLLEH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuiMpeHre OmbITa JCSITEIbHOCTH SKOJOTMYECKOH HANpaBICHHOCTH HA OCHOBE
UMEOIIUXCcs 3HaHU 10 pu3uKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHUPOBAHHOCTE  MHUPOBO33pPEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (PU3UYECKON HAYKH;



OCO3HAaHUEC IICHHOCTHU Hay‘IHOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B MPOLECCC NU3YUCHUA (bH3HKH
OCYHIECTBIIATE MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIIBHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYITUPOBATh W aKTyaJU3UpOBaTh MpPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH IENH JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarhIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIH3a UMEIONUXCSI MATEPUATBHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBBI B JICSATEIHHOCTh, OIECHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OILICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHSX pPEATbHOTO, BHUPTYaTbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

Ba3oBbie ucciienoBaTeIbCKue 1eiCTBHS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMH W METOJAMH (PU3NUICCKOM
HAYKU;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKON W MPOSKTHOHM JESITELHOCTH B 00JIACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BIIQJIETh BUJAMH JESTEIHHOCTU IO MOJYYCHHUIO HOBOTO 3HAHUS, €ro HHTEPIpEeTalui,
peoOpPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3WPOBATh 33Jady, BBIIBUTATH
TUIOTE3Y €€ pelleHus, HAXOIUTh apTYMEHTHI JJIs I0Ka3aTeNbCTBA CBOUX YTBEPKICHHI, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH M (OPMYITUPOBATH COOCTBEHHBIC 3aJ1a4M B 00Pa30BATEIHLHON JIEATCIILHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKHY;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT;,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE MOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TOJIydeHHUs WH(POPMAIUU (PU3UIECKOTO COJIEPKAHUS M3 MCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIPHO OCYIIECTBISITH MOWCK, aHAJINW3, CHUCTEMATH3AIUI0 W
WHTEPIIPETANMIO HHPOPMAIIHH Pa3IMIHbBIX BUIOB U (HOPM IIPEICTABICHHSI,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCTIOJIB30BaTh CPEJCTBa HH(DOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX 33Ja4 C COONIOACHHEM TpeOOBaHUMN
SPTrOHOMHKH, TEXHHKH O€30MAaCHOCTH, TUTHEHBI, PECYpCOCOEpeKEeHHS, MPABOBBIX M ATHYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MacCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAaHWUS B PA3IUYHBIX (dopMmarax c yu&ToM
Ha3Ha4YeHH NHPOPMAIUH U LIEJICBOU ayAUTOPHUH, BRIOMPAst ONTUMATBHYIO (OPMY MPEACTaBICHUS
U BU3yaJIH3allnu.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe 1elCTBHUS:

OCYILECTBIISATH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTHYHO M3JIaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHMMATh U UCIIOJIb30BaTh MMPSUMYIIECTBA KOMAHIHOW Y HHMBHIyaIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ACWUCTBUI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)K/IOTO WICHA KOJUICKTHBA;

OPUHUMATh LEJIH COBMECTHOM JIEATEJIbHOCTH, OPraHW30BBIBATb W KOOPAWHHUPOBATH
JIEHCTBUS 110 €€ OCTIXKEHUIO: COCTABJISITh TUIAaH JCHCTBUH, PaCIIpeIeIIsATh POJIH C y4ETOM MHEHHHA
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHHKA KOMAaH/bI B OOIIUN pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiarath HOBBIC TPOCKTHI, OLICHUBATh WU C TO3HMIIMKM HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIUYHBIX CUTYaIUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00MacTU (PU3UKU H
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX M KAuye€CTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM MMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE TMYHBIX MPEATOYTCHHUIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pEILIeHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBICHUIO IPYAULIUU B 007acTU (DPU3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHBBI B JCSITEIHHOCTH, OIICHWBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIAJICTh HABBIKAMH TTO3HABATEILHON pe(IICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JICUCTBHM U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMIA;

MCITOJTH30BATh MPUEMBI peIISKCHH JIJIs1 OTICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce 1oCTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 110 (pU3UKE s
YPOBHSI CpeHEro OOIIero o0pa3oBaHUs y OOYUYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
MHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATBLHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHUE, CIIOCOOHOCTD aJalTUPOBATHCS K OMOIIMOHATIBHBIM U3MEHEHUSM U TIPOSBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAI[MM, BKIIOYAIOUICH CTpeMJIeHWE K OCTHKEHUIO LIeTH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;



OMIIaTHU, BKJIIO‘IaIOH_[efl CIIOCOOHOCTh ITOHUMATh OMOIHOHAJIIBHOC COCTOAHHUC OPYrux,
YUUTBIBATHE €I'0 IIPHU OCYIICCTBJICHUU O6H_IeHI/I${, CIIOCOOHOCTE K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIFOHAIOIIIKUX CIIOCOOHOCTh BBICTpAaNBAaTb OTHOLICHUA C APYTUMHU
JIFOAbMU, 3860TI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 kJiacce mpeMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHHI:

JeMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKUA B (POPMUPOBAHUHM COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B IMPAKTHUECKOI
JIeITEeIILHOCTH JIFOICH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (U3MUYECKUX MOJIEJIeH: MaTepraabHas TOUKa,
UHepIaibHas CUCTeMa OTCUéTa, aOCOMIOTHO TBEPIOE TENO, UACANBHBIA a3, MOJECIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPABIX Tell, TOUCUHBIH AIEKTPUUECKHUI 3aps]] IPH PelIeHUU (PU3NIECKIX
3a/1ay;

pacmno3HaBaTh (pU3UYECKHE SBICHUSA (IPOLECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU CTPOCHHUSI BEIIECTBA M AJIEKTPOJMHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIMKEHUE, CBOOOJHOE TMaJeHuEe Tell,
JBW)KEHUE 1O OKPY)KHOCTH, HHEPLIUS, B3aUMOICHCTBHE Tell, MU dy3ust, OpOyHOBCKOE TBUKECHUE,
CTPOEHHE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHUU (OXJIAKICHUH),
TETUIOBOE pPaBHOBECHE, WCIApPEHHE, KOHICHCAIWS, IUIaBICHHE, KPHUCTALIM3AIMs, KHIICHHE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHHE JaBJICHUsI ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXy TapamMeTpaMy COCTOSHUS ra3a B HM30IPOIECCax, DIIEKTPHU3ALUs TeJ, B3aUMOJCHCTBHE
3apsIoB;

OIMCBHIBATh MEXAHWYECKOE JIBIKCHHE, WCTOJb3ysd (U3NYECKHEe BEIMYMHBI: KOOPAWHATA,
MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuila, UMIYJIbC Tela, KHHeTUYeCcKas
DHEPTUs, NOTEHIMAJIbHAs HJHEpPrHs, MeXaHWdeckas paboTa, MeXaHHMUYecKass MOUIHOCTH, TPHU
OTHMCAHUU MPABUIHLHO TPAKTOBATH (PUZNUYECKUIN CMBICIT HCTIOIB3YEMbIX BETMYNH, X 0003HAUCHUS
U CIMHUIBI, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (DU3UYECKYI0 BEITUYHHY C JIPYTHMH
BEJIMUYUHAMU;

OINKCBHIBATh W3YyYEHHBIE TEIJIOBBIE CBOWCTBA TET W TEIUIOBBIC SIBICHHS, HWCIOIB3Ys
¢u3nveckne BENWYHMHBI: JABJICHHWE Tasza, TeMIleparypa, CpemHss KHHETHYEeCKas DSHEprHus
XA0TUYECKOTO JIBIDKEHUS MOJIEKYI, CpPeIHEKBaapaTUyHas CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod()(PUIMEHT MOJe3HOro JEeHCTBUS TEIJIOBOIO
JBUTATENS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHIT CMBICI UCIIOJIb3yEeMbIX BETUYHH,
UX OO0O3HAYCHHWS W EIAWHMWIIBI, HAXOJIUTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NICCKYIO
BEJIMUMHY C APYTUMHU BETUYHHAM;

OIHCHIBATh HM3yYCHHBIC DJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DIIEKTPHUYECKHE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HaNpsHKEHHOCTh  TOJIsI, TOTEHIMAJN, pPa3HOCTh IOTCHIMAIOB; MPH ONHCAHWU MPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (PU3UUYECKUE TPOIECCHl U SIBICHUS, UCTOIB3Ysl (PU3NYECKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHoOro Ttsrotrenws, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKON SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, PUHITUI CYIEPIIO3UILINN CHJI, TIPUHITUIT
paBHOIpaBUsl MHEPLHUATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpEIHEH KWHETUYECKOW JHEPrHUH TEIIOBOTO JIBIIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBbIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3nudarh CIOBECHYIO () OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOoe BhIPAKEHHUE M YCIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE IPUHIIUIIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;



BBIMIOJHATh JKCIHEPUMEHTHI 0 HMCCICIOBAaHHIO (DU3UYECKUX SIBICHUH W TIPOLIECCOB C
UCTIOJIb30BAHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (HOPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYLICCTBIJIATh MpPSMBbIE M KOCBEHHbIC H3MEPECHUS (U3UYECKUX BEIMYHMH, IMPU 3TOM
BBIOUPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIC METOIBI OIEHKHU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3UYCCKUMU BETMYMHAMHE C UCIIOJIb30BAHUEM MTPSIMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJIYUYCHHOM
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUC TaOIHII ¥ IpaUKOB, JeTaTh BHIBOIBI I10 PE3yIbTaTaM
UCCJICIOBAHHS;

coOyoaTh TMpaBWiia OE30MacHOTO TpyJda IMPH TMPOBEICHHHM HCCICAOBAHUI B pamMKax
y4eOHOrO  IKCHEPUMEHTa, Yu4eOHO-MCCIEOBATEIbCKON W MPOCKTHOW JIESATEIBHOCTH  C
UCTIOJIb30BAHUEM M3MEPHUTEIIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacu€THBIC 3aJa4d C SBHO 33JaHHOM (HU3MYECKOH MOJEIbIO, HCIONb3YS
(u3nveckre 3aKOHbI ¥ PUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4K BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIACIATh (DU3MYECKUE BEIMYMHBI U (OPMYJbl, HEOOXOAUMBIC Ui €€ pelIeHus,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUYECKON BEIIMYHHBI,

pelarth KaueCTBEHHbIC 3a/laud: BBICTPAMBATh JIOTMYCCKUA HEMPOTHBOPEUUBYIO IICTIOUKY
paccyKICHUH C OTIOPOH HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECCKHE SBIICHMSI,

UCIIOJIb30BATH MTPU PEIICHUH y4eOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH
JUIE TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTaBICHUS y4eOHOW W HaydHO-
HONYJISIPHOI HH()OPMALIUH, TOTYICHHOHN U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYCCKH aHATTM3UPOBATh
noJy4aeMyro HH(opMaIuio;

NPUBOJNUTEH TPUMEPHI BKIIAJa POCCHUCKHUX M 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHUYCCKUE 3HAHUS 110 (DU3UKE B TOBCEIHEBHOM )KU3HU ISl 00CCTICUCHHUS
0€301MaCHOCTH TIPU OOPAIICHUH C PUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, IS COXPAHECHUS
3I0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIeH cpee;

paboTaTh B IPyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, MIIAHUPOBATh PabOTy
IpYIIbI, PAIMOHAIBHO pPACHpEiessTh OOS3aHHOCTH M IUIAHUPOBATH JICSATEIBHOCTh B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJICKBATHO OICHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHUE paccMaTpUBaeMOil MPOOIIEMBI.

K xoniy oOyuenust B 11 kJiacce mpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NeSITeIbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

VUUTBHIBaTh TPAHULBI TMPUMEHEHHS HW3YYEHHbIX (U3MUECKUX MoJeNel: TOYeHHbII
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siI€pHAsi MOJIEb aTOMA, HYKJIIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3ajay;

pacrio3HaBaTh (u3MYecKHe SBJICHUS (TMPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, ACUCTBHE MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM M JBIXKYIIHMHUCA 3apsf,
3JIEKTPOMAarHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaoMiIeHue, HHTepdepeHuus, Iupakuus W NOoJsIpu3alus CBETa, JAUCHEPCUsl CBETa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAs PaJlNOAKTUBHOCTD;

OTKCHIBATh HM3YYCHHBIE CBOWCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPENl) U IEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTIONB3Ysl (U3UYECKHUE BENUYMHBL: JJIEKTPHUUECKUI 3apsija, cuia TOKa, JIIEKTPHUUYECKOE
HaIPsDKEHUE, DJIEKTPUIECKOE COITPOTUBIICHUE, PA3HOCTh MIOTCHIMAIIOB, dJICKTPOABUKYIIAsL CHUJIA,



paboTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cwia Awmmepa, cwia JlopeHIla, WHIYKTUBHOCTh
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJeH, Mepuoj M YacTtoTa KojeOaHUU B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, WX OOO3HAYECHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3yYCHHBIE KBAHTOBHIC SIBICHUS M TPOLECCH], HCHOIB3Yd (U3NYECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclajza, SHEpPTus CBSI3M AaTOMHBIX sIep, HpPU ONMUCAHUHU
MPAaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaY€HUE (PU3NYECKOM BETUUHUHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCIOIB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHUUIBL: 3aKkOH OMa, 3aKOHBI [IOCJIENOBATEIBbHOIO M NapaJyIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHIITeHA 17151 hoTod(h(hekTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUECKOrO 3apsa, 3aKOH COXPAaHEHMs MacCOBOIO 4YHCIIA,
noctynatel bopa, 3akOH paguOAaKTUBHOIO pacmaza, IOpU STOM pa3iuyarh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
PUMEHUMOCTH;

ONpeNeNsATh HANpPaBICHUE BEKTOPAa WHIYKUHMM MArHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M ONMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI IO MCCIEAO0BAaHUIO (PU3MUECKUX SIBJICHUI U MPOLIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOemMy/3aaady U TANOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKHUX BEJIWYMH, MPH 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0OBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuX BENMWYMH B BHAE TaOMUI] M TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
HCCJIEIOBAHMUS,

coOuoiaTh MpaBwiia O€30MacHOTO TpyJda MNpH NPOBEACHUM HCCIEAOBAaHUM B pamKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATEIbCKOM M TMPOEKTHOW JESTebHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U JaOOPaTOPHOT0 000PYAOBaHUS;

pemate pacuéTHhIE 3aJauyd C SBHO 33JaHHON (U3MYECKOH MOJENbI0, HCIHOIB3YS
¢u3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Hl BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUEHUS (PU3NUECKOM BETMUUHBI;

peliaTh KauyecTBEHHbIE 3a/layd: BbICTpauBaTh JIOTHUECKU HEMPOTHBOPEUUBYIO IEMOYKY
paccyXIeHU! ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

MCIIOJIb30BaTh MPU PEIIeHUH Y4eOHBIX 3a/1a4 COBpeMeHHbIe THPOPMAIIMOHHbIE TEXHOJIOT U
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS Yy4eOHOW W HaydHO-
NOMYJSIPHOM MH(pOPMAIUH, TOTYYSHHON U3 PAa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

OOBSACHATH MPUHILIMIIBI ACWCTBUS MAIUH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEpPHI BKJIAJa POCCUMCKHX U 3apyOE€KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (U3UKE B TOBCEAHEBHOM JKHU3HU AJIs1 00eCTIeUeHUS
0€301acHOCTH MpH O0paIIeHUU ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;



paboTaTh B IpyIIE ¢ BHIMOJIHEHUEM PA3IMYHBIX COIMABHBIX POJICH, IIIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHUBATh BKJIAJ Ka)KJOTNO M3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpruBaeMoi pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3znenos u tem KonunuecTBo yacos OnextponHbie (TU(POBLIC)
n/n IPOTPaMMBI 00pa3zoBaTeIbHBIC PECYPCHI
Bcero|KonTponbHsbie | [Ipaktnueckue
paboThl paboThI
Pa3nen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
1.1 (@wusuka u METOJIbI HAYYHOTO 2 1 bu6mmoreka [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
WToro no pazneny 2
Pasznen 2. MEXAHUKA
2.1 [KunemaTtuka 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 |[lunamuka 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3  [3aKOHBI COXpAaHCHHS B MEXaHUKE 6 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
MToro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1  |OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
KHHETHYCCKOM TeOpUHr https://m.edsoo.ru/7f41bf72
3.2 |OCHOBBI TEPMOJTUHAMUKHU 10 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 |ArperaTHble COCTOSIHMSI BEIIECTBA. 5 1 bubnuoreka [IOK
Da30BBIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJINHAMUKA
4.1 [ DnexTpocTaTHKa 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 TIocTOSIHHBIN JIEKTPUUYECKUI TOK. 12 1 bubnuoreka [IOK
TOKM B pa3IUIHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 5 3
ITPOTPAMME
11 KJIACC
Ne /i HanmenoBanue pa3aenoB u TeM KonuyecTBo yacos DnexTpoHHbIE (TUPPOBLIC)
MIPOTPaMMBbI Bcero| Kontponbnbeie | [Ipaktmueckue obpazoBarenbHbIC PECYPCHI
paboThI paboTHI
Pa3nen 1. JIEKTPOJINHAMUKA
1.1  MarauTHOE moJje. 11 1 1 bubmuoreka [JOK
DIEKTPOMArHUTHASI MHIYKIIHS https://m.edsoo.ru/7f41c97c
HToro 1o pasueiny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1  MexaHuueckue u 9 1 1 bubmmoreka [JOK
DIIEKTPOMArHUTHBIE KOJICOAHUS https://m.edsoo.ru/7f41c97c
2.2 MexaHUYECKHUE U S bubnmoreka [JOK
PIIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97c
2.3 |OnTHka 10 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c
HToro no pazaeny 24
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Ne i/ HawnmenoBanue pa3ienoB u TeM KonmdaectBo yacoB DnekTpoHHbIe (IUPPOBHIE)
MIPOrpaMMBbl Bcero| Konrtponbnbie | Ilpaktuueckue o0pa3oBaTeNbHbIE PECYpPCHI
paboThI paboThI
Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 |OCHOBBI ClICIHATBLHON TEOPUHU 4 bubnmoreka [JOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
VToro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 [DneMeHThI KBAHTOBOW ONTHKH 6 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
4.2 |Crpoenue aroma 4 1 bubnroreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 |ATOMHOE PO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
HToro no pazneny 15
Paznen S. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODOU3UKU
5.1  DneMeHThI aCTPOHOMHH U 7 1 bubnnoreka [JOK
acTpohU3HKH https://m.edsoo.ru/7f41c97c
Toro mo pasaeny 7
Paznen 6. OGOBILIAIOUIEE IOBTOPEHUE
6.1  |O6o0maroIIee MOBTOPCHHE 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
MToro no pazueny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 3
I[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB JHara DJIEKTPOHHBIE
/i Bcero|Kontpous |[Ipaktuuec| u3y4eHus U (poBbIe
HBIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
1 |®wusuka — Hayka o npupoje. Haydneie MeToapl 1 bubnuoteka
[MO3HAHUS OKPY’KAIOILIEro MUpa LHIOK
https://m.edsoo.r
u/ff0c32e2
2 | Ponb u MmecTo pu3uku B popMUpOBAHUHT 1 bubnuoteka
COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B LHIOK
[PAKTUYECKOMN JEATCIHOCTH JIFOICH https://m.edsoo.r
u/ff0c33e6
3 | Mexanunueckoe aBrkeHue. OTHOCUTENBHOCTD 1 bubnmnoreka
MEXaHUYECKOro JABMXKeHus. [lepemenenue, LHOK
CKOPOCTb, yckopenue. [ToaroroBka k https://m.edsoo.r
KOHTPOJILHOM paboTre u/ff0c3508
4 | BxogHast KOHTpoOJibHas paboTa 1 1 bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c3620
5 | AHajau3 KOHTPOJIbHOW paboThl. PaBHOMEpHOE 1 1 bubnuoreka
[PABHOYCKOPEHHOE MPSMOJIUHENHOE ABUKECHUE [HOK
https://m.edsoo.r
u/ff0c372e
6 | CBobOoaHOE MajeHne. Y CKOpeHUe CBOOOTHOTO 1 bubnuoTteka
majgcHUs LHOK
https://m.edsoo.r
u/ffoc39cc
7 | KpuBonuneiiHoe aBmxeHue. JBrxeHue 1 bubnuoreka
MaTepUaIbHOM TOUKH 10 OKPY>KHOCTH LIOK
https://m.edsoo.r
u/ffOc3ada
8 | [IpuHmun oTHOCHTENBHOCTH [ anmes. 1 bubnuoreka
MHuepruanpHble cucTeMbl oTcyeTa. [1epBblil 3aK0H LHIOK
Herotona https://m.edsoo.r
u/ffOc3be8
0 Macca Tena. Cuna. [Ipunnun cyneprno3uruu cwr. | 1 bubnuoteka
Bropoii 3akoH HproTOHA [17151 MaTepUaIbHOU LHIOK
TOYKH https://m.edsoo.r
u/ffOc3be8
10 |Tpernii 3akoH HproTOHA /17151 MaTepUaTbHBIX 1 bubnuoreka
TOUEK [HOK
https://m.edsoo.r
u/ffOc3be8
11 |3akoH BcemMupHOro TroteHus. Cuia TsKeCTH. 1 bubnuoteka
IlepBas kocMuueckas ckopocTs. Cuia ynpyrocTH. LHOK
3axon ['yka. Bec tena https://m.edsoo.r
u/ff0c3d00
12 |Cuna tpenus. Koapdunuent tpenus. Cuna 1 bubnuoteka
COIPOTUBIICHUS IIPU ABUKCHUH TEJIA B )KUKOCTU LHOK
vn rase. [ToaroToBka K KOHTPOJIBHOM paboTe https://m.edsoo.r
u/ff0c3el8
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero|Kountpous |[Ipaktuuec| u3y4eHus U (poBbIe
HbIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
13 |KonTponbsHas pabora «MexaHu4ecKre 1 1 bubnuoteka
SIBIICHH IS [HOK
https://m.edsoo.r
u/ff0c3f76
14 | Ananu3 KOHTpOJILHOM paboThl. [locTymarensHoe 1 bubnuoteka
1 BpalllaTeJIbHOE IBUKEHUE a0COJIIOTHO TBEPIOTO LIOK
resta. MomeHT cuiibl. [lnedo cubl. Y ciioBus https://m.edsoo.r
[paBHOBECHS TBEPJIOTO TeEja u/ff0c41a6
15 | UmMmynbc MaTepuanbHOM TOUKH, CUCTEMBI 1 bubnmnoreka
MaTepUaIbHbIX TOYEK. MIMIynbc cuibl. 3aKOH LHOK
COXpaHCHHS UMITYJIbca. PeakTHBHOE JBM)KEHUE https://m.edsoo.r
u/ff0c43d6
16 |PaOora u MomHOCTE cwiibl. KuHeTtnueckas 1 Bubianoreka
PHEprusi MarepuanbHoi Touku. Teopema 00 LHOK
M3MEHEHUH KMHETHYECKOM SHEPruu https://m.edsoo.r
u/ff0c4502
17 |IlorenumanbHas 3Heprus. [loreHnmanpHas 1 Bubinnoreka
SHEPTrUs YIPYro Ae(pOpMUPOBAHHOMN MPYKUHBI. LHOK
[ToTeHIMaIbHAs SHEPIHs Tela BOIU3U https://m.edsoo.r
MOBEPXHOCTH 3eMJITH u/ff0c461a
18 |IToreHUMANBbHEBIE U HENTOTEHIIMAIBHBIE CUJIBL. 1 bubnuoreka
CBs3b paOOTHI HEMOTEHIIMAIBHBIX CUJT C LIOK
M3MCHEHHEM MEXaHUYECKOW YHEPTHH CHCTEMBI https://m.edsoo.r
ren. 3aKOH COXPaHEHUs] MEXaHUYECKOW SHEPruu u/ff0c478c
19 |JlaboparopHas pabota «VcciienoBanue CBSI3U 1 1
PabOThI CUITBI C U3MEHEHHEM MEXaHHUeCKON
PHEPTUU Tella Ha TIPUMepe PaCTIKEHHS
€3WHOBOTO JKI'yTa
20 |Pemenne 3amau mo teMe «KunemaTuka. 1 bubnunoreka
JluHaMuKa. 3aKOHBI COXpaHEHUSI B MEXAHUKE) [HOK
https://m.edsoo.r
u/ff0c4b74
21 | OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO- 1 bubnuoreka
KUHETHYECKOW Teopuu. bpoyHOBCKOE IBHKEHHE. LTOK
Juddyzus https://m.edsoo.r
u/ffOc4dc2
22 | XapakTep IBMKSHUS M B3aUMOJICHCTBUS YaCTHIT 1
BelecTBa. Mo/ien CTPOCHHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN
23 | Macca monekyin. KonnuectBo BemiecTsa. 1
ITocrosHHas ABoraapo
24 | TermoBoe paBHOBecHe. Temreparypa u eé 1
n3Mepenue. [Ilkana remneparyp Llenscust
25 |Wneanpnbiii raz B MKT. OcHOBHOE ypaBHEHHE 1 Bbubnnoreka
MKT L[TOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcomoTHas TeMIeparypa Kak Mepa CpeaHei 1 bubnuoteka
KMHETUYECKOM SHEPIUU JIBUKCHUSA MOJIEKYIL. LHOK
YpasHenue Menpaeneera-Knanelipona
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero|Kountpous |[Ipaktuuec| u3y4eHus U (poBbIe
HbIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
https://m.edsoo.r
u/ffOc511e
27 |3axon JlambroHa. I"a3oBbie 3akoHbI. M30omporneccr] 1
B UJCATLHOM rase U uX rpaduyeckoe
[peJ/ICTaBJICHHE
28 |JlaGoparopnas pabota «MccnenoBanue 1 1
3aBUCHUMOCTH MEXKIy IapaMeTpaMH COCTOSHUS
pa3pexeHHoro razay. [loaroroBka Kk KOHTPOJIBHOM
pabote
29 | AAMUHUCTpaTHBHAs KOHTPOJIbHAs padora 3a 1 1 1 bubmmotexa
[OJIyroaue LHOK
https://m.edsoo.r
u/ff0c570e
30 | AHanmu3 KOHTPOJIBHOM paboThl. BHYTpeHHsIs 1 bubnuoreka
SHEPTUsl TEPMOAMHAMUYECKON CUCTEMBI U LHOK
criocoObI e€ n3MeHeHus. KommuecTBo TermioThl 1 https://m.edsoo.r
pabota. BHyTpeHHsIsl SHeprus 0AHOATOMHOTO u/ff0c5952
MIeaTbHOTO ra3a
31 | Bugsl Temonepenadn 1 bubmmotexa
LIOK
https://m.edsoo.r
u/ff0c5¢c36
32 | YnuenbHas TemnoéMKocTh BemecTBa. Komnyectso | 1 bubnmoreka
TEIUIOTHI MPH Terulonepenave. AnnadaTHbli LIOK
Mporiecc https://m.edsoo.r
u/ff0c5¢c36
33 | IlepBbIii 3aK0H TEPMOTUHAMUKHU U €TO 1 bubnuoTteka
[IPUMEHEHHE K N30IIpoLeccam LIOK
https://m.edsoo.r
u/ffOc5efc
34 | HeoOpaTtumocTh mporieccoB B mpupoe. Bropoii 1 bubnuoteka
3aKOH TEPMOJUHAMUKHI LHIOK
https://m.edsoo.r
u/ff0c6230
35 | [Ipunamun pevictus u KITJI TerioBoi MalmmHb 1 bubnunoreka
LHIOK
https://m.edsoo.r
u/ff0c600a
36 | Lluxn Kapno u ero KITJ1 1
37 | Okonoruyeckure npoodaeMbl TEIIOHEPTeTHKU 1
38 | O6obmaromumii ypok «MonekynspHas pu3nka. 1 bubnmnoreka
OCHOBBI TEPMOJIUHAMUKH LHOK
https://m.edsoo.r
u/ff0c6938
39 | Pemenue 3amau no teme «MoJieKynspHas 1 bubnuotexa
(bu3uka. OCHOBBI TEPMOIUHAMUKI LHOK
https://m.edsoo.r
u/ff0c6a50
40 |IlapooOpa3zoBanue u koHAeHcanus. Mcnapenne nn | 1 bubnmoreka
KUTICHUE LHOK
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero|Kountpous |[Ipaktuuec| u3y4eHus U (poBbIe
HbIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
https://m.edsoo.r
u/ff0c63b6
41 | AGcontoTHAst U OTHOCUTENbHAS BJIAXKHOCTD 1 bubnuoreka
BO3ayxa. HacelenHslil map LHIOK
https://m.edsoo.r
u/ff0c64d8
42 | Teépnoe teno. Kpucrammuyeckue u aMmopQHbie 1 bubnuoteka
rena. AHU30TPONUS CBOMCTB KPUCTAJLIIOB. LHIOK
DKunkue kpucramisl. COBpeMEHHBIC MaTepUAITBI https://m.edsoo.r
u/ff0c65f0
43 | [InaBneHue u KpucTaum3anus. Y AeIbHas 1 bubnuoreka
rerutoTa ranenns. Cyonumanus LHOK
https://m.edsoo.r
u/ff0c6708
44 | YpaBHeHUE TEIIOBOro OaiaHca 1 bubnuoreka
LHOK
https://m.edsoo.r
u/ff0c6820
45 | DnexkTpusanus Tea. DNeKTpudeckui 3apsa. JBa 1 bubnmoreka
BHJIA DJIEKTPUUECKHX 3apsioB LIOK
https://m.edsoo.r
u/ffoc6bcc
46 | TIpoBOHUKH, TUDJICKTPUKH ¥ ITOTYIIPOBOHUKH. 1 bubnuoteka
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia LIOK
https://m.edsoo.r
u/ffoc6bcc
47 | BzaumopeiictBue 3apsnoB. 3akoH KymoHa. 1 bubnuoreka
ToueyHbIl DJIEKTPUYECKUN 3apsi] LIOK
https://m.edsoo.r
u/ffOc6ced
48 | Hanpsnk€HHOCTD AIIEKTPHYECKOTO TIOJIS. 1 bubnuoreka
[TpuHIMIT CYIePIIO3UIINH STEKTPHUUECKUX TOJEH. LTOK
Uluaun HanpspkéHHOCTH. [ToaroToBka K https://m.edsoo.r
KOHTPOJBHOU paboTe u/ff0cedf2
49 | KontpoisebHas pabota «OcHoBEI MKT) 1 1 bubnuoteka
LHIOK
https://m.edsoo.r
u/ff0c6f00
50 | AHaU3 KOHTPOJIBHOH paboThl. PaboTta cui 1 bubnuoteka
pIIEKTpOCcTaTudecKoro noss. [lotennuan. L[TOK
Pa3HOCTH OTEHIIMATIOB https://m.edsoo.r
u/ff0c7018
51 |[IpoBOIHUKHM M TUDTECKTPUKH B 1 Bbubnnoreka
DIIEKTPOCTATUYECKOM IoJIe. [uanexrpudeckas LHOK
[IPOHHUIIAEMOCTh https://m.edsoo.r
u/ff0c7126
52 | Dnekrpoémkocth. KoHgencarop. 1 bubnmoreka
DJIEKTPOEMKOCTH TIJIOCKOT0 KOHAEHCATOPa. LHOK
DHEprust 3apsKEHHOT0 KOHIeHcaTopa https://m.edsoo.r
u/ffoc72c0
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero|Kountpous |[Ipaktuuec| u3y4eHus U (poBbIe
HbIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
53 | JlabopatopHas pabora "M3mepenue 1 1
PIEKTPOEMKOCTH KOHAEeHcaTopa'
54 | [IpuHIUI ACHCTBUS U IPUMEHEHNE 1
KOH/ICHCAaTOPOB, KOMMPOBAJILHOTO arapara,
CTPYHHOIO MIPUHTEpA. DIIEKTpOoCcTaTUYeCcKas
3amuTa. 3a3eMIIEHHE IEKTPOIprOOpoB
55 | DIIEKTpUUYECKHI TOK, YCIIOBHS €0 1
cyuectBoBanus. [locrosinubiit Tok. Cuia Toka.
Hanpsixenue. Conporusnenue. 3akon Oma it
yJacTKa Ieru
56 |IlocnemoBareapHOE, MapaLIeIbHOS, CMEIIAHHOE 1 Bbubnnoreka
COeIMHEHHE MPOBOAHUKOB. JIabopaTtopHas paboTa LHOK
«3ydyeHne cMEeIIaHHOTO COCAMHEHUS https://m.edsoo.r
[PE3UCTOPOBY u/ffOc74f0
57 |PaboTa u MOITHOCTH JIEKTPUUYECKOTO TOKA. 3aKoH| 1 bubnuoreka
Jlxoyns-Jlenma LHOK
https://m.edsoo.r
u/ff0c7838
58 | 3akon Oma [uist MOTHOM (3aMKHYTOH ) 1 bubnmoreka
pieKTpruyeckor nenu. Koporkoe 3aMbIkaHue. LIOK
UTabopaTopuas pabora «M3mepenune DJ]C https://m.edsoo.r
VMCTOYHUKA TOKA U €r0 BHYTPEHHETO u/ff0c7ae0
conpoTusieHus». [IoaroroBka K mpomMeKyToO4HON
aTTeCcTalluu
59 [Ipomexyrounas arrectanus. KoHTpoibpHAs 1 1
abora
60 | AHaTU3 KOHTPOJIBHON paOOTHI. DIIEKTPOHHAS 1
MIPOBOAMMOCTE TBEP/IBIX METAIIIOB. 3aBUCMOCTh
COITPOTHBIICHUS] METAJIJIOB OT TEMITEPATYPHI.
CBepXMmpOBOIUMOCTD
61 |DekTpudeckuit TOk B Bakyyme. CBOMCTBa 1 bubnuoteka
DIIEKTPOHHBIX IIyYKOB LHIOK
https://m.edsoo.r
u/ffOc84ae
62 | IlonynpoBOAHHUKY, HX COOCTBCHHAS M MpUMecHast | 1 bubnuoteka
mpoBoAuMOCTh. CBOMCTBa p—N-mepexoaa. LTOK
[ToynpoBOTHUKOBBIE TIPUOOPHI https://m.edsoo.r
u/ff0c82ba
63 | DyeKTpUYECKUI TOK B pacTBOpax M paciuiaBax 1 bubnuoreka
PIIEKTPOJINTOB. DJIEKTPOIUTHYECKAS LHIOK
ECCOIUANs. DICKTPOIIN3 https://m.edsoo.r
u/ffOc84ae
64 | DnekTpuueckuil TOK B razax. CaMoCTOsATeIbHbIN 1 bubnuoteka
1 HECaMOCTOSTENIbHBIN pa3psal. Monnus. [1nazma LHOK
https://m.edsoo.r
u/ffOc86fc
65 |DnekTpuyeckue mpuOOPsI U YyCTPONUCTBA U HX 1 bubnmoreka
MpakTUyecKoe npumeHenue. [IpaBuna TeXHUKU LHOK
0e30macHOCTH https://m.edsoo.r
u/ff0c88be
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero|Kountpous |[Ipaktuuec| u3y4eHus U (poBbIe
HbIE KHe 00pa3oBaTeNbHBI
paboThl | paboOTHI € pecypchl
66 |I[loBTOpEeHHE OCHOBHBIX IMOHATHMH 11O TEME 1 bubnuoteka
«JIEKTPOCTATUKA» LHIOK
https://m.edsoo.r
u/ffOc8a8a
67 |IloBTOpEeHHE OCHOBHBIX IMOHATHMH 11O TEME 1 bubnuoteka
«IIocTosiHHBIN AneKTprYecKuil TOK. Toku B LIOK
Pa3IMYHBIX CPEaax» https://m.edsoo.r
u/ff0c8c56
68 |IloBTOpEeHHE OCHOBHBIX IMOHATHH 110 TEME 1 bubnuoreka
«JIEKTPOIMHAMUKA)» LHOK
https://m.edsoo.r
u/ffOc8fee
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME| 68 5 3
11 KJIACC
Ne Tema ypoxka KoanuectBo wacoB Jara DNEeKTPOHHBIE
n/n Bcero| Kortponsh |[Ipaktrueck| H3y4eHHs nrdpoBEIe
ble paboThI | Me paboThl oOpa3oBaTeibHbIC
PECYPChI
1  |ITocTostHHBIE MATHHUTHI M X B3aUMOJIEHCTBHE. 1 bubmunorexa [JOK
MarnutHoe nosne. BekTop MarHuTHONH UHAYKIIUU. https://m.edsoo.ru/
UIMHMY MarHUTHON MHIAYKIIUU f0c9778
2 | MarHuTHOE MoJie MPOBOJIHUKA C TOKOM. OTBIT 1 bubnmnoreka [{OK]
Dpcrena. B3anumoeiicTBre IPOBOTHUKOB C TOKOM. https://m.edsoo.ru/
IlonroroBka K KOHTPOJBHOU paboTe Ff0c98fe
3 | BxogHas KOHTposbHAs paboTa 1 1 bubmuorexa [JOK
https://m.edsoo.ru/
ff0c98fe
4 | AHaJIM3 KOHTPOJIbHO# paboThl. [leiicTBre 1 bubmuoreka [IOK
MarHMTHOTO TIOJISl Ha MMPOBOJHUK ¢ TOKOM. Crita https://m.edsoo.ru/
Awmriepa. Ff0c9ac0
5> | JlelicTBHE MarHUTHOTO TOJISl HA IBUKYIIYIOCS 1 bubnuorexa [JOK
3apspkeHHyro yactuily. Cua Jlopeniia. Pabora https://m.edsoo.ru/
cwibl Jlopenna ff0c9df4
6 | DnekTpomarHuTHas uHayKIusA. [IoTok BekTopa 1
MarHuTHON MHAyKIuH. DJ1C nHaykuu. 3akoH
PIIEKTPOMAarHUTHOM MHAyKImn Papanes
7 |Jlaboparopnas pabota «VccnenoBaHue sBICHUS 1 1 Bbubmuorexa [JOK
HIIEKTPOMArHUTHON MHIYKIIHNY https://m.edsoo.ru/
ff0cal50
8 NunyktuBHOCTH. SBNeHne camonnaykiuu. 9J1C 1 but6mmoreka [IOK
CAaMOWHIYKITMH. DHEPTHsl MArHUTHOTO TIOJISI https://m.edsoo.ru/
KaTyIIKHA C TOKOM. DJIIEKTPOMArHuTHOE MOJIe ff0ca600
9 | TexHMUECKHE YCTPOMCTBA M UX IPUMCHEHHE: 1
MMOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
DIIEKTPOIBUTATENb, YCKOPUTEIIN AIEMEHTAPHBIX
YacTUILl, THAYKIMOHHAS I1eYb
10 | OGoGmaromHii ypok «MarHuTHOE MoJie. 1 bubmuorexa [JOK

BHGKTpOMaFHI/ITHaSI UHAYKOUS»

https://m.edsoo.ru/
ff0cab82
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Ne Tema ypoka KonmdaectBo yacos Jara DJIEeKTPOHHBIE
/I Bcero| KontponeH |[IpakTrueck| U3y4eHHs uupoBbIe
bIe PaboTHI | Be paboThI o0pa3oBaTeIbHBIC
pecypesl
11 | CBoOOmHBIE MEXAHUYECKHE KOIECOaHUS. 1 bubnuoreka [JOK
["apMoHMYecKUe KoyieOaHus. Y paBHEHHE https://m.edsoo.ru/
rapMOHUYECKUX Kojiebanwuii. [IpeBpamicHue ffOcad58
PHEPIUU
12 | JJabopatopHas pabora «MccienoBanue 1 1 bubnuorexa [IOK
3aBUCHMOCTH IIEPUO/Ia MAJIbIX KOJICOaHHI Tpy3a Ha https://m.edsoo.ru/
HUTH OT JUTMHBI HUTH U MAcCChI TPy3a» ffOcaf06
13 |KonebatenpHblii KOHTYp. CBOOOIHBIE 1
HIIEKTPOMArHUTHbBIE KOJICOAHHS B UCATbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAIIOTUS MY
MEXaHUYECKUMU M JICKTPOMArHUTHBIMH
KosiebanussMu. [1oAroToBKa K KOHTPOJIbHOM paboTe
14 | KonrtposbHas paboTa « DJIeKTPOMarHUTHBIC 1 1 Bu6mmoteka [JOK
STBIICHUS» https://m.edsoo.ru/
f0ch820
15 | AHanu3 KOHTpOJIbHOU paboThl. Dopmyiia 1 bubanoreka [{OK]
TomcoHa. 3aKOH COXpaHCHHUS SHEPTHH B https://m.edsoo.ru/
MeaIbHOM KOJIe0ATeIbHOM KOHTYpE ffOcb9c4
16 |[IpexcraBieHue O 3aTyXarOIIUX KOJICOAHHSX. 1 bubnmoreka LIOK]
BeIHYKICHHBIE MEXaHUYECKUE KOCOaHMUSI. https://m.edsoo.ru/
Pe3onanc. BeiHYyXIeHHBIC 3JICKTPOMArHUTHBIC f0cbb86
KoseOaHus
17 | [lepemenubiit Tok. CHHYCOUIATbHBIN 1 bubmuoreka [IOK
MepeMeHHbII TOK. MOIITHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.ru/
AMITIMTYTHOE U ICHCTBYIOIICE 3HAUCHHE CHJTBI ffOcbd34
TOKA M HATIPSKCHUS
18 | Tpanchopmatop. [Ipou3BoacTBO, epeiava u 1
noTpeOICHNE SJICKTPUICCKON SHEPTHU
19 | YerpoitcTBO M MPaKTHYECKOE IPUMEHEHNE 1 bubmmoreka [JOK
HIIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa MePEMEHHOTO https://m.edsoo.ru/
TOKa, INHHUI 3JIEKTporepeayd ff0cc324
20 | DKOJIOTUYECKHE PUCKHU TIPU TIPOU3BOJICTBE 1
pIIeKTpodHeprun. KyabTypa HCIoib30BaHus
DIIEKTPOIHEPT MU B TIOBCETHEBHOM KU3HU
21 | MexaHHYECKHE BOJIHBI, YCIIOBUS 1 bubnunoteka LIOK
pacrpoctpanenus. [Tepuoa. CkopocTsb https://m.edsoo.ru/
[pacrpoCTpaHeHUs U JJTUHA BOJIHBL. [lonepednbie u ffOcca54
POIOJIbHBIEC BOJTHBI
22 | 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota| 1 bubnmnoreka [{OK]
roHa. TemOp 3ByKa https://m.edsoo.ru/
ffOcccOc
23 | DieKTpOMAarHUTHBIC BOJHBI, KX CBOMCTBA U 1 bubnuoteka [JOK
ckopocTs. 1lIkana 3JeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/
ffOccfe0
24 | [IpuHIMITBI paJMOCBSI3K U TeneBuaeHus. Pa3ssutue| 1
CpeAcTB cBsi3u. Panmonokanus
25 |Pewmenue 3amau no teMe «KoaedaHus U BOJIHBD) 1 bu6nunoreka LIOK

https://m.edsoo.ru/

ffOcc6f8
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st porodddexra. «KpacHas rpaHuLiay»

botorddekra

Ne Tema ypoka KonmdaectBo yacos Jara DJIEeKTPOHHBIE
/I Bcero| KontponeH |[IpakTrueck| U3y4eHHs uupoBbIe
bIe PaboTHI | Be paboThI o0pa3oBaTeIbHBIC
pecypcsl
26 | [IpssMoIMHEHHOE PacpOCTPaHCHHE CBETA B 1 bubnuorexa [JOK
OJJHOPOIHOM cpesie. ToueuHbIi HCTOYHUK CBETA. https://m.edsoo.ru/
UIyu cBeTa ff0cd350
27 | OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. 1 bubnuorexa [JOK
[TocTpocHKe H300paKECHMIA B IUIOCKOM 3€pKajie https://m.edsoo.ru/
ffOcd4e0
28 | [Ipenomienue cera. [lonHOE BHYTpeHHEE 1 bubnmoreka LIOK]
orpaxkeHue. [IpeaeapHbIN Yol IOJHOTO https://m.edsoo.ru/
BHYTPEHHET0 oTpakeHus. [loaroToBka K ff0cd7f6
KOHTPOJILHON paboTe
29 | AIMUHUCTpaTHBHAsI KOHTPOJIbHAs paboTa 3a 1 1 1 Bbu6mmoteka [JOK
[OJIYTOTUe https://m.edsoo.ru/
ffOcd67a
30 | AHaau3 KOHTPOJIbHOM paboThl. JlaboparopHas 1 1 bubamnoreka [{OK]
pabota «3MepeHne oKas3ares MpeJIoMIICHHUS https://m.edsoo.ru/
CTEKJIa» ffOcddle
31 | JIunsel. [TocTpoeHre n300pakeHHIA B JIMH3E. 1
MdopmyIia TOHKOM JMH3BI. Y BEJTHUCHHUE JIMH3bBI
32 | Nucniepcus cBeta. CIOXKHBII COCTaB 0EI0T0 1
csera. [IBer. Jlucnepcus csera
33 | Uurepdepennus ceeta. JIudpaxius ceera. 1 bubmmoreka [JOK
JInppakunoHHas perérka https://m.edsoo.ru/
ffOced22
34 | [lomepeuHocTh cBEeTOBBIX BOMH. [lonspuzanms 1 bubmuorexa [IOK
CBETa https://m.edsoo.ru/
ffOcf02e
35 | OnTuyeckre mpuOOPHI M YCTPONCTBA U YCIIOBUS 1
nx 0€301MacHOro MPUMEHEHHUS
36 | ['paHMIIBI IPUMEHUMOCTHU KJIACCHYECKOM 1 bubmuorexa [JOK
MexaHHUKH. [locTynaTel crieuanbHO# Teopun https://m.edsoo.ru/
OTHOCUTEIILHOCTH Ff0cf862
37 | OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 1 bubnuotexa [JOK
3ameIeHHe BpEMEHH B COKpAIlleHUE TITUHBI https://m.edsoo.ru/
ffOcfa42
38 | DHeprusi U UMITYJILC PEISITUBUCTCKOW YaCTHUIIBI. 1 bubnmnoreka [{OK]
CBs13b MacChl C JHEPTUEH U UMITYJIbCOM. DHEPIHsI https://m.edsoo.ru/
MOKOS ffOcfc68
39 | Pemenwne 3amay mo temam «Ontuka. OCHOBEI 1 bubmunoreka [JOK
CHEIHATbHON TEOPUN OTHOCUTEIEHOCTH https://m.edsoo.ru/
fOcf60
40 | doronbl. ®opmyna [Tnanka. DHeprus u ummyise | 1 Bbubmuotexa [JOK
(dorona https://m.edsoo.ru/
ffOcfel6
41 | OtkpeiTHE 1 UccienoBanue Gorodaddexra. 1 bubnmmrorexa [JOK
Omnsitel A. I'. CtoneroBa https://m.edsoo.ru/
ffOcffc4
42 | 3akousl hotoaddexra. YpaBHeHHE DHHINTEHHA 1 bubnmmrorexa [JOK

https://m.edsoo.ru/
ff0d015e
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Ne Tema ypoka KonmdaectBo yacos Jara DJIEeKTPOHHBIE
/I Bcero| KontponeH |[IpakTrueck| U3y4eHHs uupoBbIe
bIe PaboTHI | Be paboThI o0pa3oBaTeIbHBIC
pecypcsl
43 | Hasnenue cera. Onbitel I1. H. JIeOenena. 1 but6mmoreka [IOK
XMMHUYECKOE JICHCTBUE CBETA https://m.edsoo.ru/
f0d04a6
44 | TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE 1
npuMeHeHue: GporolsieMeHT, (poToaaTuuK,
CONTHEYHas OaTtapesi, CBETOUO]T
45 | Pemenue 3a1a4 10 TeMe «DJIEMEHTH KBAHTOBOM 1 bubmunoteka LOK
OIITHKINY https://m.edsoo.ru/
f0d0302
46 | Monens aroma Tomcona. OnbiTel Pesepdopaa mo | 1 bubanoreka [{OK]
paccesHuIo o-yactuil. [InanerapHas Moaeib https://m.edsoo.ru/
aroma. IToctymnatel bopa f0d091a
47 | 3nydenue u norjoiieHre GOTOHOB MPU 1 Bbu6mmoteka [JOK
[epexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU Ha https://m.edsoo.ru/
npyroii. Busibl criekTpoB ff0dOafa
48 | BomHoBbIe cBOMCTBa YacTull. BosHbl ne Bpoiins. 1 bu6nmoreka LIOK
KopryckyssipHO-BOJIHOBO# Tyann3M. CIIOHTaHHOE https://m.edsoo.ru/
W BBIHY)KJCHHOE u3nydenue. [Toaroroka k ffOdOafa
KOHTpPOJIbHOM paboTe
49 | KonrtponbHas pabota «KBaHTOBas ONTHKA» 1 1 bubmuorexa [IOK
https://m.edsoo.ru/
ff0dOca8
50 | AHasTM3 KOHTPOJIBHOM paboThl. OTKpPBITHE 1 bubmuoreka [IOK
paauoakTuBHOCTH. OnBITH Pezepdopaa o https://m.edsoo.ru/
OTIPEICIICHUIO COCTaBa PAIMOAKTUBHOTO Ff0d0fd2
M3ITydeHus
51 | CaoiicTBa anbda-, bera-, raMMa-H3ITydCHUSI. 1
BrivsiHre paJioaKTUBHOCTH Ha )KHBBIC OPTraHU3MbI
52 | OTKpBITHE POTOHA U HEWTpOoHA. V30TOIIBI. 1 bubnmnoreka [{OK]
Aub(a-pacnia. DICKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/
Oera-pacnaj. ['aMma-u3nyueHue ff0d1162
53 | DHeprust CBSI3M HYKJIOHOB B sizipe. SaepHbie 1 bubnuotexa [JOK
peakmu. SnepHsliit peaktop. [Ipobiemsl, https://m.edsoo.ru/
MEePCIIEKTUBBI, SKOJIOTHUYECKHE aCTICKThI SCPHOM f0d1356
DHEPTETHKU
o4 | DiemeHTapHbIe YacTHIIBI. OTKPBITHE TO3UTPOHA. 1 bubnuotexa [JOK
MeTo/ 16l HaOIIOICHUS U PETUCTPAIIUU https://m.edsoo.ru/
DIIEMEHTAPHBIX YacTull. Kpyrisiii cTo ff0d0e38
«DyH1ameHTalbHbIE B3aUMOAECHCTBUA. EqUHCTBO
(U3HYECKOI KapTUHBI MUPAY
o5 | Bua 3BEé3aHOr0 HeOa. Co3Be3usl, ApKHe 3BE3IbI, 1
TUTAaHETHI, UX BUIUMOE JBIKeHHe. CoTHeuHas
cucrema
56 | Connre. ConHevYHast aKTUBHOCTb. MICTOYHMK 1
spHeprun CoJiHIA U 3BE3]
S/ | 3BE3/TbI, UX OCHOBHBIC XapPAKTCPUCTUKH. 3BE3TBI 1

[JIaBHOM IMOCIIE0BATEIbHOCTH. BHyTpEeHHEE
cTtpoeHue 3B€311. COBpEMEHHBIE IPEICTABICHUS O

IIPOUCXOXACHUHU U 3BoJronnu CoslHLa U 3BE311



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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Tema ypoxka

KonmdaectBo yacos

Bcero

KonTponsn
ble paboTHI

IIpakTrueck
ue paboThl

Jara
HU3y4YEHUS

DNeKTpOHHbIE
U(POBLIE
oOpa3oBaTeibHbIC

pecypesl

58

Mineunsiit [1yte — Hama ["anaktuka. [Tonoxenue
u nerxerue Comnna B I'anaktuke. [amakTuku.
UEpHbIe ABIPHI B s1/Ipax rajJakTUK

59

Hepemennbie mpo6ieMbl aCTPOHOMUH.
IToaroroBka K KOHTPOJILHOM paboTe

60

[TpomesxyTouHast arrectaius. KoHTposbHast
pabota

61

AHanM3 KOHTPOJIBHOU paboThl. Postb pusuku u
ACTPOHOMUU B 3KOHOMUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHOW M ATHUUYECKOM cepax NesTeIbHOCTH
YeJIOBEKa

62

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpnioro B3peiBa. PennkroBoe usnyyeHue.
MeraranakTuka

63

Posb 1 MecTo (pM3MKH ¥ ACTPOHOMUH B
COBPEMEHHOM HaAYYHOU KapTHUHE MHpPa

64

Poub ¢pusndeckoii Teopun B GopMUpOBaAHUA
NpeACTaBIeHUN O PU3MYECKOH KapTHHE MHUpa

65

Mecto pu3nUecKoil KApTUHBI MUPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX
MPEJICTABICHUN O IPUPOJIE

66

[ToBTOpEHNE OCHOBHBIX MOHATUH 110 TEMaM
«MarautHoe mnojue. DJIeKTpOMarHuTHast

WHIYKITAS

67

[ToBTOpEHUE OCHOBHBIX MOHATUH 1O TEMaM
«Onrtrka. OCHOBBI CHIEIIMANIBHOIN TeopUn
OTHOCHUTEJIBHOCTH»

68

IToBTOpEHNE OCHOBHBIX MOHATHI 110 TEMaM
«KBanTOBast pusuka. I1eMEHTHI ACTPOHOMHH U

acTpODHU3UKIY

but6mmoreka [IOK
https://m.edsoo.ru/

ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 10 knace/ Msakumes ['.., byxosueB b.b., Corckuii H.H. mox penakiueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[TappentreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

» ®dusuka, 10 kiracc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
ITapdentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenbetBo «IIpocBemeHuey
» ®usuka, 11 xknace/ Mskumes I'.J1., bByxosies b.b., Yapyrun B.M. nox penaxiueit
[TapdpentbeBoit H.A., AkiimonepHoe o0miectBo «M3maatenbetBo «IIpocBemeHuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
https://lesson.edu.ru/



