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HOACHUTEJBHASA 3AIIMCKA

IIporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHETO OOIIETro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTATaM
OCBOEGHUSI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBieHHbIXx B GI'OC
COO, a Ttaxxe c yu€toMm ¢eaepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHIIENIMU IpenoAaBanus yuyeOHoro npeamera «®dusmnka» B 006pa3oBaTeIbHbIX
OpraHU3aAUAX Poccuiickoiu denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOyvaromuxcs 10—-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (u3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METanpeaMETHBIM pe3yIbTaTaM O0yUYEHHS, a TAK)XKE YUUTHIBAET HEOOXOAUMOCTh
peai3allud  MEXIIPEAMETHBIX CBSI3ed (U3UKM C €CTECTBEHHO-HAayUHBIMU
yuyeOHBIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LEAM HM3y4YEHUS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MpPEAMETHbIC (Ha
0a30BOM YpOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAaHMpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (u3MKku Ha 0a30BOM

YPOBHE, B TOM UYHMCJI€ MPEAMETHBIE PE3YJIbTAThI [0 rojiaM 00yUEHUs;

e cozepkaHue yuyeOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3ruka Kak Hayka o HauOoJiee OOIIMX 3aKOHax MPUPOAbI, BBHICTyHas B
KauecTBe y4dyeOHOro MpeaMeTa B UIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. IlkonbHbIA Kypc (Qu3Mkm —
CUCTEMOOOpa3yIoOUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYecKre 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJICHMIA,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUI Omperenser
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, TOJIyYeHHS] HOBBIX MaTE€pPHAJIOB C 3a/IaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0OydYarolmuxcsi, B



dbopMupoBaHWEe YMEHHUW TPUMEHSITh HAyYHBIA METOJ TIO3HAHUSA TpHU
BBITIOJTHEHUH UMU YUYE€OHBIX UCCIIEIOBaHUMN.

B ocHOoBy kypca ¢u3uku st ypOBHS CpelHEro oOuiero oopa3oBaHUs
MOJIOKEH Psii HJIeH, KOTOpble MOXHO pacCMaTpuBaTh KaK MPUHLHUIBI €ro
OCTPOCHMUSI.

Hoes yenocmuocmu. B cCOOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKH
3aBepUIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepHall Kypca (U3UKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopmMHpoBaHUe NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pHH, BEIIECTBE U
noJIe.

Hoesa eymanumapuzayuu. EE peanmzanus mpearosiaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHANIa (PU3UYECKON HAyKHU, OCMBICIEHUE CBSI3U PA3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX U TEXHOJIOTUYECKHUX
IIPUIIOKEHUN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEJECHHUS 3JIEMEHTOB
collepKaHUs, MOCBALIEHHBIX 3KOJOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a TakKe 00CYKIEHUS
npoOjeM  palMOHAIBHOIO  NPHUPOAOIONB30BaHUSA M SKOJOTMYECKOH
0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpazoBanus ABISOTCS Guznueckue Teopuu (HopMUpoOBaHUE MPECTABICHUN O
CTPYKTYpE TIOCTpOEHUST (PU3NYECKON Teopuu, posik GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TMPEJCTABICHUSIX O TNPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPUM, JJIsi OMUCAHUSI E€CTECTBEHHO-HAYUYHBIX SIBIICHUM W
IIPOIIECCOB).

CHUCTeMHO-JeSTENIbHOCTHBIM MOAXO0A B Kypce (U3HKU peanu3yeTcs
MpEeXIE BCEro 3a CUET OpraHu3alluu HKCIEPUMEHTAIbHOW JEATeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HCIIOJIB30BAHUE
CUCTEMBI ()POHTAILHBIX KPATKOBPEMEHHBIX JIKCIEPUMEHTOB W JIA0OPATOPHBIX
paboT, KOTOphle B Mporpamme 10 (H3uKe OOBESIMHEHBI B OOIIMHA CIHCOK
YUYEHMUYECKMX MpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe



1a00paTOPHBIX PabOT, MPOBOAMMBIX JIJISI KOHTPOJIS W OIEHKH, OCYIIICCTBIISICTCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO IMpollecca HCXOolsd M3  0coOeHHOCTeH
IUTAaHUPOBAaHUS W OCHallleHUs KaOuHera ¢usuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSAMH IPOBOJUTHh KOCBEHHBIE H3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonpimoe BHMMaHWE YIEISETCS PEIICHUIO PACUETHBIX W KaUYeCTBEHHBIX
3amad. [Ipu aTOM U151 pacUETHBIX 3a/1a4 MIPUOPUTETOM SIBIISTFOTCS 3a/1a9U C SIBHO
3aJlaHHOW (U3MYECKON MOJENbI0, TIO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszjeina Kypca, Tak U UHTErpUpys
3HaHUS M3 pa3HbIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
ABJISIIOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAaHUs (PU3UYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (GU3UISCKOM MOICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOecIleueHu0 ydeOHOro mpoliecca 0a30BbIii ypOBEHBb Kypca
GU3UKM Ha YpPOBHE CpeaHEro oluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOTO KaOuHEeTa (PU3KUKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro ukia. B kabuHeTe Qu3nku
JIOJDKHO OBITh HEO0OXOAMMOE JIA0OpaTOpHOE O0OPYOBAaHUE JJISI BBHITOTHEHUS
yKa3aHHBIX B TpOrpaMMme 10 (U3MKE YYCHHYECCKUX TMPAKTHYCCKUX pPAdOT U
JE€MOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MIPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00€CIeYrnBaeT TOCTAaHOBKY
MEPEUUCIIEHHBIX B MporpaMMme Mo (HU3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHM W MPOIECCOB, OMIHUPUUYECKUX H
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 0OOpyIOBaHHE ISl YYEHUUECKHUX NPAKTUUECKUX padoT
dbopMHpyeTCS B BUIC TEMAaTHYSCKUX KOMIUICKTOB M 00ECIICUNBACTCS B pacyéTe
OJIHOTO KOMIUICKTa Ha JBYX OOydYaronuxcs. TeMaTHYeCKHe KOMILICKTHI
71a00paTOpHOTO O0OPYJIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHNN aHAJIOTOBBIX M MU(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BUJI€ IU(PPOBHIX JTAOOPATOPUIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:



dbopMupoBaHre WHTEpECa M CTPEMIJICHHS OOYYaIONMUXCS K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHC TMPEACTABICHUH O HAyYHOM METOJIC¢ TIO3HAHUSA |
(GbopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara WU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMmupoBaHre YMEHUN OOBACHATH SIBICHUS C HCIIOJIH30BAHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/DKCHI/IG OTHX ueneﬁ oOecrneuynBaeTCs PCHICHUCM CIICAYIONINX 3a1a4 B

npoIiecce n3ydeHus Kypca (U3MKU Ha YpPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHWE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OOBsACHEHUS] (PU3NYECKUX SIBICHUW B TPUPOJAE W I TPUHSATHUS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMUHbIX 3a/ad C SIBHO 3aJlaHHOU
dbu3uYecKkol MOJENbI0, 3a7a4, MOAPA3yMEBAIOUIUX CAMOCTOSTEIHHOE
co3/laHue PU3NUECKON MOJEIH, aICKBATHOU YCIOBUAM 3aJ1a4uu;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, HUX BIUSHHUS Ha
OKPYXKarUIyIO Cpeay;

OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUSI
(bU3UYECKUX IKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HHHOpMaIIUH,
ONpeAEICHNS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/1aHuE YCJIOBUM 1. pa3BUTHS yMEHUM MIPOCKTHO-
HCCIIEI0BATENILCKOW, TBOPUECKOU JIESITETBHOCTH.

Ha usydyenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE CPETHErO OOIIEro

oOpazoBanust orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZIETIO),

B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).



[Ipemymaraemeiii B mporpamMme 1Mo (U3MKE IMEepPeUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX Pa0OT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JElacT BBIOOP
IIPOBEICHUS J1a0OPATOPHBIX PAa0OT M OMNBITOB C YYETOM HWHIWBHIYATbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOT'0 O3HAHUSA

®duznka — Hayka o npupoze. Hayunbele MeTObI O3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (pU3NUECKUX SBIECHUM U mpolueccoB. HayuHble rumnoTessl.
@u3znyeckre 3aKOHbl M TEOpUHU. ['paHUIBl NPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponpb 1 MecTo ¢pu3uku B pOPMUPOBAHUN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe ABmkeHne. OTHOCUTEIHPHOCTh MEXaHUYECKOT'O JIBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

ITepemelienue, CKOpocThb (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOCKIIMU HA OCH CHUCTEMbl KOOpJMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, MyTH U TMEPEMEIICHUS
MaTepUaAIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuueinoe paBwxeHue. JIBWKEHHE MaTepHaIbHOM TOYKH MO
OKPY’KHOCTH C IIOCTOSSHHOM 10 MOJYJK CKOPOCTBbIO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon m yacrora oOparieHus. lLleHTpocTpemuTeabrHOE
YCKOpEHHE.

TexHuyeckre yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJLTIOCTpAIns KMHEMaTHUYECKUX
XapaKTePUCTHUK JBUKECHMUS.



[TpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUSI.

HamnpasneHnue ckOpocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEPaBHOMEPHOTO  JIBUKEHHS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIy INyTAMH, IMPOMACHHBIMU TEJIOM 3a
IIOCJICIOBATEIbHBIE PaBHbIE IIPOMEXKYTKA BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue nBuxkeHus Teiia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensHOCTH ['aymunesa. llepBeii  3akoH  HproroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOuYkM. Tperunt 3akoH Herotona s
MaTepUaAIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectd. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHusi (IMOKos, CKOJbXEHUs, kKaueHus). Cuiia TpeHHUs.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Kosddurment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH Tela B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpaiieHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHu4ecKkre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cu.



CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMaiiuu.

HccnenoBanue ycloOBHII paBHOBECHsI TBEPAOTO TeJld, MMEIOLIETO OCh
BpAIlCHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuke

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTepUabHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TEd. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass sHeprusi MaTepHallbHOM TOYKH. Teopema 00 M3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrHUsl. [ToreHunanbHas SHEpPrusi  YNpyro
neopMUPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tena BOJIM3U
ITOBEPXHOCTHU 3EMIIH.

[ToreHnmanbHbie W HEMOTEHIMAIbHbIE  CUIbl. CBsI3b  pabOThHI
HETOTECHIIMAIBHBIX CUJI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUU CUCTEMbI Tell.
3aKOH COXpaHEHMS] MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[lepexoa NOTEeHMAILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanmne cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHWUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.



Paznen 3. MoJsekyJsipaasi pu3suka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TOJIO)KEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUU U HUX
ompITHOE oOOocHOBaHWe. bpoyHoBckoe nBmwkenme. [luddysusa. Xapakrep
JIBWKEHUSI W B3aMMOJECHCTBUSA YaCTHI[ BemlectBa. MoAEnuM CTpPOEHUS Ta3oB,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl Mojnekyd. KonumuecTtBo BemecTtBa. IlocTosiHHas
ABoraapo.

TennmoBoe paBHoBecue. Temmepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MICANbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpeaHEN KWHETHUYECKON SHEPruy TEIJIOBOTO IBWXEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHEeHHE MeHzeneeBa—
Kinaneitpona. 3akon J{anerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HU30IMPOLIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U Hy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUSL.

Mogens, WUTIOCTpUpYIOIIas IPpUpoay AaBICHUS I'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJICAIbHOrO Tasa,
M30IPOLIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

OmnpeneneHre Macchbl BO3AyXa B KIAaCCHOW KOMHATE HA OCHOBE M3MEpPEHUIN
00bEMa KOMHATHI, JAaBJICHUS M TEMIIEpaTyphl BO3AyXa B HEM.

HccnegoBanue  3aBUCUMOCTH — MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.



Tema 2. OcHo6bl mepmoouHamuKu

TepmoanHaMuueckas cucTeMa. BuyTtpennss SHEpPIrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crmocoObl e€ wu3MeHeHus. KommuecTBo
TEMJIOTHl U paboTa. BHYTpeHHssi sHEprus OJHOATOMHOTO HCAIbHOrO Tasa.
Buapl Temonepenayun: TEMIONPOBOAHOCTb, KOHBEKLIMS, U3IIyYeHUE. Y IETIbHAs
TEITOEMKOCTB BellecTBa. Konm4uecTBO TEMIOTHI MPU TEIIONEPEAAUE.

[lonstie 06 ammabatHom mporecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBele  mamuHbl. [IpUHIUIBI ~ AEUCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpa3oBaHus »HEPrUM B TEIUIOBBIX MaminHax. KoapuuueHT mose3Horo
neiictBus TeruioBoi mammHbl. [{ukn KapHo u ero ko3¢@duuMEHT Mmose3Horo
JNEUCTBUA. DKOJIOTHUECKHE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuueckue yCTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JABUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEpruu Teja MpU COBEPLICHUHM paOOThI: BBUIET
npoOku U3 OYyTBUIKH TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenue  BHYTpeHHEW  sHepruu  (TeMiepaTrypbl) Tela  IOpHu
TerIonepeaaye.

OnbIT Mo aanabaTHOMY pPaCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenn mapoBoil TypOWHBI, JABHUrareisi BHYTPEHHEIO CrOpaHus,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoobpa3oBanue u koHjaeHcaius. Mcnapenue u kunenue. AOGCOMOTHAsS
U OTHOCHUTEJbHAS BJIAXKHOCTH BO3ayxa. HackllieHHbIN nap. Y enpHas TerioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Teépnoe temo. Kpucrammueckue u amopdHble Teiaa. AHU30TPOINHUS
cBoicTB KkpuctaymioB. JKuakue xkpuctamiel. CoOBpEeMEHHbIE MaTepHalbl.
[InaBnenue u kpucTauM3anus. Y aeabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHue TermoBoro danaHca.



TexHuyeckre ycTpoWCTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH TOJTYYEHUS] COBPEMEHHBIX MaTEPHUAOB,
B TOM YKCJIE HAHOMAaTEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHus U MJIABJIEHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. JJIEKTpUYeCcKUui 3apsa. J(Ba BHAA 3JIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAIIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. TouyeyHbId 3EKTpUUECKHI
3apsa. DneKkTpudeckoe nose. HanpspkEHHOCTB 3EKTpUYecKoro notist. [puHmun
CyNEepIO3ULIAN AIEKTPUYECKUX TIOJIEH. JIunuun HaMpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGora cun oanexrpocratuueckoro moinsa. [lorennman. PasnocTh
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TIOCKOTO
KOHJEHCATOpA. DHEPrus 3apssKEHHOI0 KOHJIEHCATOpa.

TexHuyeckne yCTpOWCTBA MU MPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE dJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN armnapar, CTpyUHBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzaumopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM TMOJIE.



3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAIN
IUIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3MepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEKTPpUYECKOE CONPOTUBICHUE. Y IEIBHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAS CHAJIA U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 1 1oNHOM (3aMKHYTOM) snektpuyeckod uenu. KopoTkoe
3aMBIKaHHUE.

DIJIEKTPOHHAS  MPOBOJUMOCTh  TBEPABIX  META/UIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W NOpUMECHass  MPOBOJUMOCTH
MoJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKH TOK B PpacTBOpax MW  pacCIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelbHbIE NPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKyyMHBIM
MO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIA  JTUOJ,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepraia.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.



[Ipsamoe wu3mepeHue sneKTpoABHKyLIEd cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COPOTHUBJICHUSI METAJIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIST TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopnvie padomuwl

N3yuyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue anektposnsa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce oCyIECTBISIETCS €
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Treorpadyy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIIOTE3a, (PU3MUECKasi BEIMUMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHAs QyHKIUA,
napabomna, rumnepbona, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUUYECKHE
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMU Ha OCH KOOPJHUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHunyeckoe IBWKEHUE B JKMBOM mpupoxae, auddysus,
OCMOC, TEMJOOOMEH J>XUBBIX OpPraHU3MOB (BHJbI TEIUIONEpeNayH, TEII0BOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJI,
KUAKOCTEH U Tra3oB, DJIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs
JUCCOLIMAIINS, TaJbBAHUKA.

T'eoepaghus: BNaxXxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUH C HCIIOJIB30BAHUEM MEXaHH3MOB,
Y4€T TPEHUS B TEXHHUKE, MOJAIIWITHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M APYIrHE), ABUTrATENIb BHYTPEHHETO
CropaHus, TmapoBas TypOuHa, OBITOBOM XOJOIWIBHHUK, KOHJIUIIUOHED,
TEXHOJIOTUM  TOJIyYEHUS COBPEMEHHBIX MaTEpHaloB, B TOM  YHUCJE



HAaHOMATEPUAIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3€MJICHUE AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE  MPUOOPBI,  DJIEKTPOOCBETUTENBHBIE  IPUOOPHI,
raJIbBaHUKA.

11 KITACC

Pazneu 4. DaekTpoanHamMuka

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKYUSA

[ToctostHHbIE MarHuThl. B3anMoOAEHCTBHE TOCTOSHHBIX  MArHUTOB.
MarunutHoe nosie. BekTop MarHUTHOW WHAYKUMH. [IpuHUUMN cynepno3uuuu
MarHUTHBIX MOJIeH. JIMHMU MarHUTHOM MHAYKIMU. KapTuHa TUHUN MarHUTHOU
WHIYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHOe TmOJi€ TPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJSl NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbeir Opcrega. BzammopneiictBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moayib U HampablieHHE. JIBUKEHHE 3apsKEeHHOUN
YaCTHIIBI B OJJHOPOJTHOM MarHuTHOM moJje. Pabora cunsl Jlopenna.

SIBiieHME BNEKTPOMAarHWTHOW WHAYKUMH. [loTOK BekTOpa MAarHUTHOU
WHAYKIAW. OJNEKTPOJABUKYIIAs CWJIa WHAYKIUH. 3aKOH 3JJIEKTPOMATHUTHOM
nHaykuuu Papanes.

BuxpeBoe snexktpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHnykTUBHOCTh. SIBJ€HHME CaMOWHIYKIMU. OJIEKTPOJABIKYIIas CuUja
CaMOWHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPONUCTBA M MPAKTUUECKOE IMPUMEHEHUE: TOCTOSHHBIC
MAarHUThl, AJEKTPOMArHUTHI, 3JIEKTPOJBUIaTEllb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.



B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno JleHua.

3aBUCUMOCTh  DJICKTPOABIKYIIEH CWJIbl HUHAYKIMM OT CKOPOCTH
W3MEHEHMS MarHUTHOI'O MOTOKA.

SIBiIeHME CAaMOMHYKIIUY.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydeHrne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue n1enCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHUH.

Paspnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€DAHUS

Konebarenbnass cucrema. CBOOOJHBIE MEXaHUYECKHE  KOJICOAHMUS.
["apmonnueckue konebanus. [lepuon, yactora, ammuuTyaa u ($asa KojaeOaHuu.
[IpyXuHHBIN MAasiITHHUK. MaremaTnueckuii MAasITHHUK. YpaBHeHue
rapMoOHMYecKux KoseOanuid. IlpeBpailleHne 3HEpPruM Npu TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOATeTbHOM KOHType. AHAJIOTHS MEXIYy MEXaHMYECKHUMHU H
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmysna Tomcona. 3aKkoH coxpaHEHUS
SHEPrUM B UJI€aTHbHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBienne o  3aTyxawmMxXx  KojieOaHWsX.  BbIHY>XIEHHbIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXIEHHbBIE 3JIEKTPOMArHUTHbHIE
KOJieOaHusl.

Ilepemennpiii Tok. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE WM JEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA M
HaIpsHKEHUSL.

Tpancdopmarop. [TpousBoactao, nepegaya norpebieHue
ANEKTPUYECKOM  DHEPruHM. ODKOJOTMYECKUE PHUCKUM TpU  MPOU3BOACTBE
ANeKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B NOBCEIHEBHOM
KU3ZHHU.

TexHU4ecKre yCTpOMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.



Jlemoncmpayuu

HccnenoBanune mapameTpoB KoyeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WITH
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE EKTPOMArHUTHBIE KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHS] OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocCiIeOBAaTENbHOM COEIMHEHMHM PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopneinp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChI Ipy3a.

HccnenoBanne mnepeMEHHOrO TOKA B LENH W3  IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JiuHA BOJHBL [lomepedHble W MPOAOJIBHBIE BOJIHBI.
WNuTtepdepenuus u Auppakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3aumHasa opuenTtanus BekTopoB E, B, V B ainekTpoMarHuTHON BOJHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIKS,
audpakius, uareppeperus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHne IeKTpPOMarHuTHEIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUIACHUA. Pannonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMATHOCTHKA B TEXHUKE W MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.



HaGnronenue otpakeHus: M IPETOMIICHASI MEXaHUYECKHUX BOJTH.
Ha6nronenue natepdepennmm u qudpakiin MEXaHUYECKUX BOJTH.
3BYKOBOW PE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0N U
4acTOTOM KOJeOaHUi.

UccnenoBanne  CBOWMCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npeioMIIeHUE, MOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHENHOE pacpOCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHnne n3o0pakeHui
B IUIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokasarenp npenomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblid yro
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBaronue JuH3bI. ToHKass auH3a. DOKycHOE
paccTosiHUE U ONTHYECKas cuiia TOHKoOM JuH3bI. [locTpoenne m3zoOpakeHuid B
coOuparolmMx W pacceuBalIMX JuH3ax. DopMmyna TOHKOW  JUH3HIL.
VYBenuueHue, JjaBaeMoe JIUH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Matepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEp(PEPEHLIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: OYKH, JyMa,
dboToanmapaT, NMPOEKIIMOHHBIM armapar, MUKPOCKOT, TEJIEeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WM IPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHO€e BHyTpeHHEE OTpakeHue. Monenb CBeTOBOAA.

UccnenoBanne CBONCTB M300paKEHUH B JTMH3aX.



Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHmm cpera.

Habmronenune nudpakiuu ceera.

HaGmoenne nucnepcun cBera.

[TomrydeHne crieKkTpa ¢ TOMOIIBIO TIPU3MBI.
[TommydeHue ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
Ha6nronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepenne mokazaTens IpeIOMICHHS CTEKIIA.
WccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJBbHONM TEOPUU OTHOCHUTEJIbHOCTH

I'panuiel  OPUMEHMMOCTH — KJIACCHYECKOM  MexaHuku. Iloctynartsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHLUII OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTD ~ OJHOBPEMEHHOCTH.  3aMEJICHUE  BPEMEHHM U
COKpAILECHUE JIJTNHBI.

DHEpPrust U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3p MacChl C DHEPIrME€d M MMIIYJIbCOM PENSTUBUCTCKOM YaCTHIIBL.
DHeprus moKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBa3u dHEpruu (POTOHA C €ro0 YaCTOTOM.
DHeprusi 1 UMIyJIsC (HOTOHA.

OtkpeiTiie u uccienoBanue (oroadpdekra. Onbitel A. I'. Cronerona.
3akonsl doTodddekra. YpaBuenune DitHmreriHa aisa dpotodddekra. «Kpacnas
rpanuna» ¢horodddexra.

JlaBnenue cBera. OnmwiTel I1. H. JIcGenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

Texnuueckue yCTpoOWCTBA W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToMaTUMK, COJTHEUHAsS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (oTOdDEKTa.

CBeToauo.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgpenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuio o -4acTHIl.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydeHwe M MOIIOLIEHHE
(GOTOHOB MpU TEpexoAe aToMa C OAHOTO YPOBHSI SHEPTrUU Ha Jpyroil. Buis
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOIA.

BonnoBeie cBorctBa wactuu. Bomuel ne bpounnma. KopmyckynspHo-
BOJIHOBOM JyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeWYaThIX CIIEKTPOB U3IIYUYEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOIIUE CIOXKHOCTb CTPOCHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeaeneHuro  cocTaBa
paanoakTuBHOrO wu3nydeHuda. CoicTtBa anbda-, Oera-, ramma-u3ITy4yeHHUS.
BrnusiHne pagnoakTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DJIEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacnajn. [amma-
U3Jly4eHue. 3aKOH PaJuOaKTUBHOIO pacrajia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHUYECKNE ACTIEKTHI SIAEPHON IHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HAOIIONCHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOJICHCTBUS. EMWHCTBO (DU3MYECKON KapTHHBI
MHpa.



Texnudyeckue yCTpPOHCTBA M TNPAKTUYECKOE TMPUMEHEHHE: JT03UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CuéTunK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTUS acTpOHOMHHM. lIpukiIagHOE W MHPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. ConneyHass akTUBHOCTbh. VcTtounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€31. COBPEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU 1 3Bosronnu ColiHIa
M 3BE3]1. DTanbl JKU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u aBuxenne CoyHIA B
lNanaktuke. Tunbl ramaktuk. Pagmoranaktuku u KBazapbel. UEpHBIE IBIpHI B
SAIpax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUH.

Vuenuueckue nabooenus

Habmronenus HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHUN 71T OTPENEICHUS TIOJIOKCHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/1usi CEeBEPHOTO MOTYyIIApHUs U
SIPKUE 3BE3/IBL.

Habmonenus B teneckon Jlynsl, muianet, Mieunoro I1ytu.

O0o0maromniee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJIbHOM W JTHUYECKOW cdepax AesTeNTbHOCTU 4YeJOBeKa, POJib M MECTO
GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, POJIb



¢dusndeckoil Teopur B GOPMHUPOBAHUH TPEICTABICHUN O (PU3UUECKON KapTHUHE
MHUpa, MeCTO (PHU3UYECKOW KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocymiecTBiIsieTcs ¢
Y4ETOM COJEPKATENBbHBIX MEXIPEIMETHBIX CBSI3€H € KypCcaMH MaTE€MAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THMOTe3a, Pu3nveckas BeIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SIKCIEPUMEHT, MOJEIINPOBAHNUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: PEUIEHHE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMU Ha OCH KOOPJMHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
o00Usl TPEYroJIbHUKOB, OINpEAeNiEHUE IUIOMAAN IIOCKUX (QUryp m odbéma
TEI.

buonocus: >nekTpuyeckue SIBICHUSA B >KMBOW MPUPOJE, KOJeOaTelIbHbIE
IBIDKEHUS B JKUBOM IIPUPOJE, ONTHYECKHUE SIBJICHHUS B JKUBOW IPUPOJE,
NEUCTBUE PaJiMallMM HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: marHUTHBIE TMOJIOCa 3€MJIM, 3aJ€XKH MAarHUTHBIX Py,
(doTOChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texnonocusi: NVMHUM DIIEKTPOIIEpeAad, TIE€HEepaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, HHIYKIHOHHAS I€4Yb, pajgap, paauoNpUEMHUK, TEIEBU30p,
anTeHHa, TenedoH, CBY-meub, mpOeKIIMOHHBIN amnmapaT, BOJJOKOHHAS OITHKA,
coJIHeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHuss (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CIIEYIONIUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3WMLMEN JIUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOILIUX TPAJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOTrO OOILEecTBa,
pacliMpeHrue JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU ACATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAJULUOHHBIX OOIEYEIOBEUECKMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B MUHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
MIaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHME K T'OCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATH OCO3HAHHBIE PEIICHUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B
NEATEIIBHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHoHaATbHON AESITENbHOCTH, B TOM
YlClie CBSI3aHHBIM C (PU3UMKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BbIOOp Oynymied npodeccuu M peain30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE
IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O U CamMO00pa30BaHUIO B
005acTi (PM3HUKU HA TPOTSKEHUU BCEU KU3HH,

6) IK0JIOrHYeCcKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE II0OAIBHOIO
XapaKTepa SKOJOTMYECKUX TPOOIIeM;

IUIAHUPOBAHUE M OCYILECTBICHHE JEUCTBUI B OKpY)KAIOLIEH Cpelne Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

paclIMpEeHre ONbITa AESTEIbHOCTH IKOJOTMYECKON HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4yHOH JIESTENbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHus (U3MKM OCYIIECTBIATH MNPOEKTHYHD U  HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble Jornyeckue 1eicTBUA:
CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyaJU3UpoOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENU NESITEIbHOCTH, 3a1aBaTh ITapaMETpbl U KPUTEPUU HX
JNOCTUKEHUS,



BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHMS B PacCMAaTPHUBACMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIUXCS
MaTepHAIbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIICHUBATb COOTBETCTBUE
PE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUM NEATETbHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMHU MOHATUSMU U METOJIaMU
bu3nuecKoil HayKu;

BJIQJ€Th  HAaBBIKAMM  Y4€OHO-UCCIIENOBATENLCKOM M MPOEKTHOM
NEATeIbBHOCTY B 00J1acTM  (DU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY  TOMCKY METOJOB  pEImIeHHWs 3amad  (U3HYECKOTrO
coJiep KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOJI0OB TIO3HAHUS;

BIIAZICTh BHUAAMH JICATCILHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHWS, €T0
UHTEPIpETalny, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3WpOBaTh 3a/ady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUS, HaXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHMS;

aHAJIM3UPOBAaTh TIOJYYCHHBIE B XOJIC PEIICHHs 3aJa4ydl pPe3yJIbTaThl,
KPUTUYECKHA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHUC B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJayll B 00pa30BaTEIbHOU
JeSITeTLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HAaHHWS 10 (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora c undopmanueii:

BIIJICTh HABBIKAMH TMOJy4YeHUs WHPOpMauu (PU3NUECKOTO COACP>KaHUS

U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITEIbHO OCYIIECTBIIAThH MOUCK, aHAIH3,



CUCTEMAaTHU3alMI0 U MUHTEPHPETAUI0 MHPOPMAIMK PA3IUYHBIX BUJIOB U (OpM
Mpe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIUH;

UCIIONb30BaTh CpeACTBa HWHGOPMAIMOHHBIX U  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM B pEIICHWM  KOTHUTHUBHBIX, = KOMMYHHKATHBHBIX U
OpTraHU3aIMOHHBIX 337]a4 C COOJIIOJIcHHEM TpeOOBaHMUN SPTrOHOMUKHU, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, PECypcoCcOepeKeHus], MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMUS B Pa3iNuHBIX (opMaTax C
yuy€éTOM Ha3HadeHuss UHGPOpMalUMU U 1EeJIEBOM  aylAUTOpUHU, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALUH.

KomMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4YeOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIEHWE Ha YypokKax GU3UKK W BO BHE-ypPOUYHOU
NEATEIBbHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud H CMSr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAaraTh CBOKO TOYKY 3PEHHUS C MCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
UHANBUYaTbHON paOOThHI;

BBIOMpPATh TEMATUKYy W METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJOT'0 YWICHA KOJIJIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW JIEATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATH IUIAH JICMCTBHM,
pacnpenensiaTh pojad ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OILICHMBATh KAa4€CTBO CBOET0 BKJAJa M Ka)XXJIOr0 y4aCTHMKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLECHUBATH HAEHU C IO3UMLUAM HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



CaMOCTOSITEJIBHO ~ OCYILIECTBJISATh  MO3HABATEJBHYIO  JICSTEIIBHOCTH B
obmact QUMK W aCTPOHOMHHM, BBISIBIATH MPOOJEMBbI, CTaBUTh W
bopMynMpoBaTh COOCTBEHHBIE 33a4H;

CaMOCTOSITENIbHO COCTAaBIIATh IJIaH PEUICHUS PACUETHBIX U KaUECTBEHHBIX
3a/lay, TUIaH BBINOJHEHUS MPAKTUUYECKOM padoThl C¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmmpsaTh paMKd ~ y4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBATh €ro, OpaThb Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMU B 00JacTU
(U3UKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA HHTEJICKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B €S TEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIbHBIX IPOILIECCOB, UX PE3YJIbTATOB H
OCHOBAaHUIA;

WCTIONB30BaTh MNpUéMbl pediiekcuu JJIsi OLEHKW CUTyalluH, BbIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIGHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU AHAIM3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyYMEHTBI JIPYTUX TIPU aHAJM3E PE3yJIbTaTOB
NEATEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B npouecce nocTrkeHUs: TMYHOCTHBIX PE3YIBTATOB OCBOCHUS TPOTPAMMBbI
mo ¢u3uKe s YpOBHS CpemHero oOmiero o0pa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS AMOIMOHAIIbHBIN WHTEJJIEKT, MPEANOIararonnil
c(hOpPMHUPOBAHHOCTH:



CaMOCO3HaHUS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE
HMOILIMOHAIBHOE COCTOSHUE, BUJCTh HAMpaBlICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIEIN
U yCIexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JICHCTBOBATH UCXOJS U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YUUTHIBaTh €ro INpPU OCYIIECTBICHUH  OOIIECHMUS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTPauMBaTh
OTHOIICHUS C APYTUMU JFOJbMH, 3800 TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpenMeTHbIE Pe3yJbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpaxkaTh C(POPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTMH, B PAKTUYECKON IEATEIIBHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YyYEHHBIX (PU3NUECKUX MOJEINEH:
MaTepuaibHas TOYKa, WHEpLMaJbHAas CHUCTeMa OTcuéTa, aOCOJIOTHO TBEpAOE
TEJN0, WJCAJBHBIN a3, MOAEIN CTPOEHUS Ia30oB, >KMIKOCTEH W TBEPABIX TEI,
TOYCUHBIN JIEKTPUUCCKUN 3aps]l TP pelieHnn HU3NIECKUX 3a/1a4;

pacno3HaBath (uU3MUECKue SBJICHHS (Tpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISAPHO-KUHETUYECKOW TEOpPUHM CTPOCHUS
BEIIECTBA W  DJJEKTPOJMHAMHUKH: PAaBHOMEPHOE H  PaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE ~ JBM)KEHHE, CBOOOAHOE TAaJCHHE TeJ, JBIKEHHE IO
OKPY>XKHOCTH, WHEpIMsA, B3auMojeucTBue Tei, auddysus, OpOyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJIAXIACHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHIACHCALMS,
IUTaBJICHUE, KPUCTAJUIM3allMs, KHUIIEHHE, BIAXHOCTh BO3/1yXa, IOBBIIICHUE
NABJICHUS Ta3a IPU €ro HArpeBaHWHM B 3aKpPBITOM COCYIE, CBS3b MEXIY



IapaMeTpaMM COCTOSIHMS Tra3a B  M30IPOLECCaxX, DJJIEKTpU3alus  Tell,
B3aMMO/JICHCTBUE 3aPsAJIOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKHE BETUUNHBI:
KOOpAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMIIYJIbC ~ Te€jla, KUHETUYEeCKas  DJHEPrus, I[OTCHUUAaJIbHas  JHEPIus,
MexaHu4deckass paboTa, MeXaHW4YecKas MOIIHOCTh; MPU OMHCAHUU MPaBUIBHO
TPaKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€IMHULIBI, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEJIMYNHAMMU;

OIMCBHIBATh W3YYCHHBIC TEILIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUA,
UCTIOJNb3ysl (U3NYECKUE BEIMYMHBI: JIaBJICHUE rasa, TeMIepaTypa, CpeaHss
KMHETUYEeCKast DHEPIUs Xa0TUYECKOI0 JBUKCHUS MOJIEKYJI,
CpeAHEKBAAPATUYHAS CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHWUU TMPaBUIBHO TPAKTOBATH (PU3WYECKUA CMBICT
HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHMs] M €IMHULBI, HAXOIUThb (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3NUYECKYIO BEJIMUYMHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh  M3YYCHHBIE  DJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUYECKUE SIBJIICHUS (TpOLECChl), HMCHOJb3ys (PU3NUYECKHE BEIUUYMHBIL:
AIEKTPUYECKUH 3apsill, DJIEKTPUUECKOE T10JI€, HANPSKEHHOCTD I10JIs, TOTEHIMAI,
Pa3HOCTh MOTEHLMAJIOB; MPH ONWCAHWU NPaBUIBHO TPAKTOBATH (PU3MUYECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IWHULBI; YKa3bIBATh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJINYNHAMM;

aHAJIM3UPOBaTh  (U3NYECKUE TMPOLECChl U SBJICHUS, HUCIOJb3YS
¢u3ruecKre 3aKOHbI W MPHUHIUIBL: 3aKOH BcemMupHoro Tsarotenus, I, 11 u III
3aKkOHbl HbBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DJHEPIrUM, 3aKOH
COXpPaHEHUSI UMITYJIbCa, TPUHUMUII CYNEPIO3ULINN CUJI, PUHLIAI PaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW DHEPTHUU
TEIJIOBOTO JIBUJKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoid, MEepBbIM 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAaHEHUs DJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIpaXEHHE U yCIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIUIBI JIEHCTBHS MAIlMH, NOPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3linyaTh YCIOBUSI UX O€30MAaCHOrO MCIOJIb30BAHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C HMCMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHWS, MPOBOIUTH OMBIT H
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBJIATh MPSAMBbIE M KOCBEHHBIC M3MEpPEHUsT (DU3NUYCCKUX BEIUUMH,
Opyd ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCHpPOBATh PE3yJIBTATHl TOJYYCHHONW 3aBUCUMOCTH (DH3WYCCKUX BEIMYHUH B
BHJIe TaOJIHII U TPaUKOB, AENIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

co0JiroaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO 3KCIEPHUMEHTa, Y4EeOHO-HCCIIEOBATENbCKON U MPOEKTHON
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOWCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHONW (PU3UYECKOW MOJIEINbIO,
UCIIONB3ysl (U3MYECKUE 3aKOHBI W TPHWHIIMIIBEI, HA OCHOBE aHalM3a YCJIOBHS
3a/1a4yd BBIOMPATh (U3MYECKYI0 MOJEINb, BBIACIATh (DU3UUCCKUE BEIMYMHBI U
dbopMyBl, HEOOXOIUMBIE IS €€ pelIeHUs, TPOBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYSHHOTO 3HaYEHUS (DU3UICCKON BEITMUNHEI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO 1IETIOYKY PACCYXKIEHUN C OMOPON HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBIICHHUS;

UCIIOJIb30BaTh ~ TNIPH  pENICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHQOPMAITMOHHBIE  TEXHOJOTMH  JUIS  TIOWCKa, CTPYKTYPHUPOBaHHSI,
UHTEPNpETallid W TPEICTaBICHUS yYeOHOH W  HAyYHO-TIOMYJISIPHOMN
uHOpMAIIUK, TIOJIYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPHUTHUCCKH
aHAJIM3UPOBATh MOJydYaeMyto HHPOPMAIIUIO;

MPUBOJANTH TPUMEPHl BKJAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE TMPOIIECCOB OKPYXKAIOIIETO0 MHpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;



HCIIOJIh30BaTh TCOPETUUCCKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM KU3HU
g obecrneueHus: 0€30MacHOCTH TpuU  oOpamieHHMH C mpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISi COXPAHEHHUS 3JI0POBBS M COONIIOACHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TpyMIEe C BBIMOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBATh PabOTy TPYIIIbI, PaAllMOHAIBLHO pPaCHpeAcssiTh OOS3aHHOCTH H
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJCKBaTHO
OIIEHMBATh  BKJAJ KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  PELICHHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K xonmy oOyuennss B 11 kiacce npeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHHI:

JEMOHCTPHUPOBATh HAa MpHUMEpPaX pojib U MeCTO (PU3UKK B (POPMHUPOBAHUU
COBPEMCHHOM HAay4YHON KapTUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3nYecKoil KapTHUHBI MUPA;

VYUTHIBATh TPAHMIBI TPUMCHEHHUS HM3YyYCHHBIX (DH3NYECKUX MOEIICH:
TOYEYHBIA JJEKTPUYECKUN 3apsifl, JIyd CBE€Ta, TOYECYHBI HCTOYHUK CBETA,
sIepHas MOJIEb aToMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sjipa MpPH PEIICHUU
bu3uYecKuX 3a1a4;

pacnio3HaBath (U3UUECKUE SABJICHHS (TIPOIECCh) M OOBIACHITH WX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKU M KBAHTOBOW (UBUKH: DIIEKTpPUYECKas
MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JICUCTBUS TOKAa,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMAarHUTHAas  WHAYKIUS, JCHCTBUE
MarHUTHOTO TOJiE Ha TMPOBOJHUK C TOKOM U JBIKYUIUMHCS — 3aps,
AJICKTPOMAarHuTHHIE KOJeOAHWS W BOJIHBI, MPSIMOJMHEHHOE PacpOCTPaHCHHE
CBETa, OTPAKCHHE, IIPEIOMIICHUE, HHTepPEepeHITUs, TUPPAKIHS U TOJIIpU3AIIHS
CBeTa, TUCTIepCcHs cBeTa, hoTodntekTpudeckuit a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HMKHOBEHHME JIMHEMYAaTOro CIEKTpa aroMa BOJOpOJa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuO0aKTUBHOCTB;

OTUCBHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTHUYECKHE,  DJCKTPUUECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
ANIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONIB3Ys (PU3HUECKUE BEIHYUHBI:
ANEKTPUUYECKUH 3apsij, CUJIa TOKA, JIEKTPUUECKOE HAMPSHKEHUE, IIEKTPUUECKOE
COTIPOTUBJICHUE, PAa3HOCTh TOTEHIIMATIOB, D3JIEKTPOABWKYIAs Cujia, paboTa
TOKa, WHIYKIMS MarHUTHOTO TmoJs, cuina Awmmepa, cuna Jlopenia,
WHJIYKTUBHOCTh KATYIIIKH, SHEPrUs DJJICKTPUYECKOT0O W MATrHUTHOTO TIOJIEH,



MIEPUOJT U YacTOTa KoeOaHuil B KoueOaTeIbHOM KOHTYpE, 3apsi]l U Cujla TOKa B
MpoIecce TapMOHWYECKUX  OJEKTPOMArHUTHBIX  KoJjieOaHWil, (oKycHOe
PAcCCTOSIHUE M ONTHYECKasl CUjla JIMH3bI, IPU OMUCAaHUU MPABWIBHO TPAKTOBATh
(Gu3HUECKUil CMBICI UCIOJIb3YEeMbIX BEITUYHH, UX OOO3HAYEHUS U €IUHUIIBI,
yKa3blBaTh (OPMYJIbl, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIMYUHY C
JIPYTUMU BEJIMYUHAMU;

ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS WM MPOIECCHI, HMCIOJIb3Ys
¢u3uUecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETAa, DHEPTHsl W MMIYJIhC (POTOHA, MEPUOJ TOJIypacmana, dHEPTHs
CBSA3U ATOMHBIX SJIep, NPHU OINKCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U E€JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, BBIUYUCIISATH 3HaUeHUE (DU3NUECKON BEJIMUMHBI;

aHaJIM3UpPOBaTh  (PUBMYECKUE TMPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYeCKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U
MapajyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3aKoH Jlxoynga—JleHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMHU, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPaHECHUS
CBETA, 3aKOHbl OTPAKECHUSI CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, YPABHEHHE
Oiinmrenina st GoTorddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'0 YUCIa, MOCTyJaThl bopa, 3aKOH pagMoaKTUBHOTO pacnajia, mpyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYNIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIpaKEHUE U YCJIOBUS (TpaHUIIbI, 001aCTH) TPUMEHUMOCTH;

ONpENENATh HaNpaBJICHUWE BEKTOpa WHAYKIIMM MAarHUTHOTO  TOJS
IPOBOJIHMKA C TOKOM, CHJIbI AMmepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy W THUIOTE3y Y4YEOHOTO SKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEHJIOKEHHOTO0 OOOpYy/IOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyIMpOBaTh BHIBOIHI;

OCYIIECTBJISTh MPSMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEITUYHH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO W3MEPEHUST W UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHUM;



HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUI: TMPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TaOIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 pE3yJIbTaTaM UCCIIEJOBaHMUS;

co0JIr0AaTh MpaBmila OE30MACHOTO TPyla IPU MIPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YUYEOHO-UCCIEN0BATENbCKON U MPOEKTHON
ACSTENbHOCTH  C  HCHOJB30BAaHUEM  U3MEPHUTENBHBIX  YCTPOHCTB U
71a060paTOpPHOTO 00OPYTOBAHUS;

pemiaTh pacy€THhIE 3aJayd C SBHO 3aJaHHOW (PU3MYECKONW MOJEINbIO,
UCTIOJNb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHAM3a YCIOBUS
3aJaui BBIOMPATh (PU3UUECKYIO MOJEINb, BBLACIATh (DPU3MUECKUE BEIUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ PElIeHHUs, MPOBOJUTH Pacu€Thl U OLICHUBATh
PEaIbHOCTbH MOJTYYEHHOTO 3HaYeHUs PU3NUECKON BEJTMUMHBI,

pemarthb KauyeCTBCHHBIE 3aJaun: BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUHBYIO IIETIOUKY PACCYKJIEHUH C OMOPOW HA M3y4eHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIIONB30BaTh  NPU  PEIIEHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  NOPEJICTaBICHUS Y4eOHOM M HAyYHO-TIONMYJISIPHOM
uHpOpMalMU, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

OOBSICHATh TPHUHIMUIIBI JCWCTBHS MAIlWH, NPHOOPOB W TEXHUYECKUX
YCTPOMCTB, paszNuyaTh YCIOBUS WX O€30MacHOTO HCIOJB30BAaHUSI B
MOBCEIHEBHOM JKH3HM;

OPUBOJAUTH TPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCTIONh30BaTh TEOPETUUCCKUE 3HAHUS TI0 (PU3HUKE B TTOBCETHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TIpu  oOpamieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, NIl COXPAHEHHS 37I0POBBS U COOTIOACHHSI HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTaTh B TpYyIIE C BBITOJHEHUEM pA3JIMYHBIX COLHUANBHBIX pPOJEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOT0O M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMoi poOIeMBbl.
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2
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bu6nuoreka [IOK
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OCHOBBI bubmuorexa [JOK
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11 KITACC

No
g KosmuecTBo yacos JeKTpoHHbIe
. HaumenoBanue pa3jiesioB (undposbie)
M TeM IPOrpaMMbl Beero Konrpoubn HpakTHueck | oGhazoparennnble
/ ble padoThI ue padoTsbl pecypebl
n
Paznen 1. JIEKTPOJANHAMUKA
1 MarauTtHoe noe. bu6mmoreka [IOK
1' DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
VHTYKIHS ic
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
9 MexaHn4deckue u bu6mmorexa [IOK
1' SIIEKTPOMArHUTHBIE 9 1 https://m.edso00.ru/7f41c9
KoJcOaHust ic
2. MexaHaudeckue u bubmorexa LOK
) 1 https://m.edsoo.ru/7f41c9
2 AJIEKTPOMATrHUTHBIC BOJTHBI 2c
2 bubmuoreka [JOK
3' Omnruka 10 3 https://m.edso0o.ru/7f41c9
ic
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH



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

3. OCHOBEI CIEIHAILHON Brbmuorexa LIOK
4 1 https://m.edsoo.ru/7f41c9
1 TEOPUU OTHOCUTEIIBHOCTH 7¢
Hroro mo pasneiny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4. DJIeMEHTBI KBAHTOBOM
6 https://m.edsoo.ru/7f41c9
1 ONTUKH
7c
4 bu6mmoreka [IOK
2' CrpoeHnue atoma 4 https://m.edsoo.ru/7f41c9
7c
4 bubmuorexa [JOK
3' ATtomHOE SIIpO 5 https://m.edso0.ru/7f41c9
7c
Hroro no paszneny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODOU3UKH
bu6mmoreka [IOK
5. DneMeHThl aCTPOHOMUU U
7 1 https://m.edsoo.ru/7f41c9
1 acTpou3uKH 7c
Hroro mo pazaeny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
5 bu6mmorekxa [IOK
1' O600miarolIee NOBTOPEHHE 4 https://m.edso00.ru/7f41c9
ic
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunuecTBO 4acoB
Jara DJIeKTPOHHbIE
T
Koutpoan uudpossbie
Tema Ypoka Bce HpaKanec H3y4YeH
HbIe o0pa3oBaTe/ibH
ro KHe padotpl | HA
n padoThbI ble pecypchbl
Bubianoreka
®u3uka — HayKa O pUpOE. OK
HayuHbie MeTOIbI TO3HAHUS 1 ﬁ[t im.ed
ps://m.edsoo0.ru
OKpY>KaloIllero Mupa 1003262
Ponb u MecTo husuku B
. bubnuoreka
(hopMUPOBaHUU COBPEMEHHOM OK
HAy4YHOU KapTUHBI MUDA, B 1 ]ri[tps//m eds00.1L
MPAKTUYECKOHN IeATEIIEHOCTH /ffOCéSe 6 '
Jmonen
MexaHnueckoe IBUKEHHE.
bubnuoreka
OTHOCHTENBHOCTE
MEXaHUYECKOTO 1 HOK
AABIDRCHIAL. https://m.edso0o.ru
ITepemernienne, CKOPOCTh - '
PEMCLLICHUE, CKOPOCTE, /£f0c3508
YCKOpEHHUE
. bubnuoreka
PaBHOMEpHOE MpsSIMOTUHEHHOE
1 LHOK

JIBIKEHUE

https://m.edsoo.ru



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

[ff0c3620

bubnnoreka
PaBHOyCKOpeHHOE HOK
MIPSIMOJIMHENHOE IBUKCHHE https://m.edso0.ru
[ff0c372¢
bubnmnoreka
CBobopHOE masieHue.
YckopeHue cBOOOTHOTO LOK
https://m.edso0.ru
faIeHi [ff0c39cc
. bubnmnoreka
KpuBosmHelHOE nBUXKEHUE. 110K
BH)KEHUE MATEPHAIIbHON
A P https://m.edso0.ru
TOYKH IO OKPYKHOCTH /ff0c3ada
[IprHIUIT OTHOCUTEIBHOCTH bubmanoreka
INanmunes. MnepuuansHble IHOK
cucreMsl orcyera. [lepBoii https://m.edso0.ru
3akoH HproToHa [ff0c3be8
Macca Tena. Cuna. [Ipunuun bubnuoteka
cynepnosuiuu cuil. Bropou ILHOK
3akoH HprotoHa s https://m.edsoo.ru
MaTepHaIbHON TOUKH [ff0c3be8
Tpernii 3axkoH HeroTOHA 1U11 bubnuoteka
MaTepUaIbHBIX TOYEK HOK
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https://m.edso0.ru

[ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS. bubmorexa
Cuna Tsoxectu. [lepBas HOK
KOCMHYECKast CKOPOCTh fttps.//m.eds00. 1y
/ff0c3d00
bubnuorexa
Cuna ynpyroctu. 3akoH ['yka. LIOK
Bec Tena https://m.edso0o.ru
[ff0c3e18
Cuna tpenus. Koaddumment bubnuorexa
TpeHus. Cuiia COpoOTUBICHUS IHOK
IIpU ABUKEHUU TEJIA B https://m.edso0.ru
JKMJIKOCTH WJIH Ta3e [ffOc3f76
[ToctrynarenbHOE 1
BpallaTeIbHOE JIBIKCHUE bubnuorexa
a0COJIIOTHO TBEPJIOTO TEa. HOK
MowmeHnT cusl. [lnedo cuiel. https://m.edso0o.ru
VYcnoBus paBHOBECHUS TBEPIOTO [ff0c41a6

TCIIa



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

NMnynsc MmaTepuabHOM TOYKH,

bubnmnoreka
CUCTEMbI MaTepUAIbHBIX TOUEK.

HOK
Nmnynbe cumbl. 3akoH
COXDAHCHIS UMIVIECA https://m.edsoo0.ru

P A [ff0c43d6

PeaktuBHOE ABMXKEHUE
PaGota u MOILITHOCTD CHUITBIL.

bubnmnoreka
Kunernueckas sHeprus OK
MarepuanbHOU TOUYKU. Teopema 1
o6 HEMEHE CTHCCKOI https://m.edsoo0.ru

W3MECHCHUN KMHETUICCKON

[ff0c4502
SHEPTUU
[TorenimansHas 3HEPTHS.
[ToTennmanpHas sHEPTUS bubnmnoreka
yrpyro aeopMupoBaHHOMN LIOK
npyxuHsl. [lorennuansaas https://m.edso0.ru
SHEprus Tena BOIU3H [ff0c461a

MOBEPXHOCTU 3emim



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

HOTGHHI/I&]’IBHHG nu
HEIOTEHIMaIbHBIE CHITBI. CBS3b

paboThl HEMOTEHLIUATBHBIX CHUJT bubamotexa

C U3MEHEHUEM MEXAHUYECKOU HOK
https://m.edsoo.ru

SHEPTUH CUCTEMBI TEIl. 3aKf)H IFF0cAT8C

COXpaHEHHUS MEXaHUYECKOU

SHEPTUH

JlaGopaTopHas pabota

«UccnenoBanue cBsizu pabOTHI

CUJIBI C UBMEHEHUEM

MEXaHWYECKOM PHEPruu Tena Ha

MpUMEpPE PaCTHKEHUS

PE3UHOBOTO KIyTa

KontponbHas pabora no Teme bubnmnoreka

«Kunemaruka. Jlunamuka. IHOK

3aKOHbBI COXPAHEHUS B https://m.edsoo.ru

MEXaHHUKE [ff0c4b74

OCHOBHbBIE TIOJIOKEHUS bubnuoteka

MOJIEKYJIIPHO-KWUHETUYECKOU LIOK

Teopuu. bpoyHoBCcKkoe https://m.edso0.ru

neuxenue. Auddysus [ff0c4dc2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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Xapaxkrep JBHKECHUS U
B3aMOJCUCTBHUS YACTHI]
BeliecTBa. Mojienu cTpoeHus
ra3oB, JKHJIKOCTEU U TBEPBIX
Tl

Macca monekyn. Konnuectso
BemiecTBa. [locTosgnnas
ABorajzipo

TemnnoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[[Ixana remneparyp Llenbcus

Bubianoreka
Wneanpueiii raz B MKT. IHOK
OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru
[ffOc4fde
AOcomntoTHas TemnepaTypa Kak
o o bubnuoreka
Mepa CpeIHEe KHHETHIECKOM OK
SHEPTHUU JIBIDKECHUS MOJIECKYIL. 1
v M i https://m.edsoo.ru
paBHeHHE MeHeneeBa /f0c511e

Knaneiipona

3akon [lanpToHa. ['a3oBbie
3aKOHBI



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

JIaboparopHast pabota
«HccnenoBanye 3aBUCUMOCTH
MEXy ITapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

M3onporiecchl B naeanbHOM rase EHO(SIJ(MOTGM
M X rpagureckoe https://m.edso0o.ru
MPEJICTaBICHUE /f0C5708
Buytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBbI bubnmmoreka
U CIIOCOOBI €€ N3MEHEHMUS. IHOK
KonuuecTBo TemnoTs! u pabora. https://m.eds00.ru
BHyTpeHHss SHEPrHs [ff0c5952
OJHOATOMHOTI'0 HJIeaJIbHOTO ras3a
bubnuoreka
Bupael Terionepenaun HOK
https://m.edso00.ru
[ff0c5c36
VY aenpHas TEMI0EMKOCTh bubanoreka
BenrecTsa. KoiIn4uecTBo TEMIOTEI ITOK
IIpU TeIUIonepesaye. https://m.edsoo.ru
AnmabaTHBIH poriecc [ff0c5¢36
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[TepBblii 3aKOH TEPMOAMHAMUKHI

Bubaunoreka

3 HOK
U €ro NpUMEHEHUE K
3 https://m.edsoo0.ru
u3oIpoueccam fffoc5efc
bubnmoreka
3 HeoOpatumocTs nporieccos B LOK
npupoze. Bropoii 3akoH
4 pUpoa P https://m.edsoo.ru
TEPMOJIUHAMUKU /06230
bubnuorexa
[Tpunmun nevicrBus u KI1/{ HOK
TETUIOBOM MaIIuHbI https://m.edsoo.ru
/ff0c600a
3
5 Hukn Kapuo u ero KITJ{
3 | Oxonoruyeckue mpoodIeMbl
7 | TemIodHEepPreTuKu
3 O6o06maromuit ypok EI/IO(SIJSHOTGM
«MonekynspHas puszmuka.
8 0 ynapas ¢ https://m.edsoo.ru
CHOBBI TCPMOJIMHAMUKI 1006938
bubnmnoreka
Kontponbnas paboTa mo teme
3 HOK
«MonekynspHas (u3mka.
9 0 https://m.edso0o.ru
CHOBBI TEPMOIMHAMUKI 10650
4 | TlapooOpa3oBaHue u bubnuoteka
0 | xommeHcamus. Mcmapenue u I[HOK



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

KUIICHHE https://m.edsoo.ru
[ff0c63h6
Bbubanoreka
AOCOJIIOTHAs. 1 OTHOCUTEIIbHAS LIOK
BJI&KHOCTH BO3yXa.
T POT—— EZX https://m.edsoo.ru
H P /ff0c64d8
TsEpnoe Teno.
Kpucrammmaeckue u amopdabie Bubmmoreka
Tena. AHU30TPOIHS CBOMCTB LIOK
Kpuctaiios. JKunkue https://m.edso0.ru
Kkpuctaibsl. CoBpeMEHHbIE [ff0c65f0
MaTepuabl
Bubmanoreka
[InaBnenue U KpUCTATUIU3ALIMSL. OK
VY nennHaAs TEIIOTA MJIaBJICHHS. 1
o v—— https://m.edsoo.ru
yomman /F0c6708
bubanoreka
YpaBHeHHE TEMI0BOro O6amaHca HOK
https://m.edsoo.ru
[ff0c6820
Bubmanoreka
DJeKTpu3anus Tell.
LHOK

DnekTpuyeckuit 3apsan. [Iga
BHU/A DJICKTPUYCCKHUX 3apaa10B

https://m.edso0.ru
[ffOc6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
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

IIpoBOIHMKY, AUBIIEKTPUKHU U bubnmnoreka
MOJIYITPOBOJIHUKH. 3aKOH IHOK
COXPaHEHUS NEKTPUYECKOTO https://m.edsoo.ru
3apsia [ffOc6bcc
. bubnuoreka
B3aumopeiicTBue 3aps10B.
. HOK
3akon Kynona. Todeunsblit
S EKTOHECKILH 305 https://m.edsoo0.ru
p P [ffOc6eed
HanpsixénnocTth
bubnmnoreka
3IEKTPUUYECKOTO MOJIS.
[IpuHuun cyneprno3unumn TOK
AIIEKTPUYECKUX Toeit. JInHum fttps: /. eds00.1u
pH ' [ff0c6df2
HaIpsKEHHOCTH
PaGora cun bubnuorexa
3IEKTPOCTATHYECKOTO MOJISI. IHOK
[Torenmman. Pasnocts https://m.edsoo.ru
MOTEHIINAIOB [ff0c6f00
IIpoBOIHMKY U JUDIIEKTPUKU B bubnuoreka
3JICKTPOCTAaTHYECKOM IT0JIE. IIOK
Jusnexrpudeckas https://m.edsoo.ru
MPOHHUIIAEMOCTh [ff0c7018
bubnmoreka
OnektpoémkocTh. KoHnencarop HOK

https://m.edsoo.ru



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
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

[ff0c7126

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

Bubmnoreka
LHOK
https://m.edsoo.ru
[ff0c72c0

JlaboparopHast pabota
"N3mepenue aMeKTpOEMKOCTH
KoHzAeHcaropa"

[TpunMn nercTBus u
PUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O arapara,
CTpYHHOTO IIPUHTEPA.
DneKkTpocTaTHUeCcKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIpPUOOPOB

DNEKTPUUECKUH TOK, YCIOBUS
€ro CyILLECTBOBaHUS.
[Tocrosinubif Tok. Cuita Toka.
Hanpsixenne. Conpotusienue.
3akoH OMa U1 y9acTKa Lenu



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

HOCJ’IGI[OB&TCJ'IBHOC,

napajuiesibHOe, CMEIIaHHOE Bubnnorexa
COEIMHEHHE MPOBOTHUKOB. 05 [IOK
JlaGopaTopHas pabora ' https://m.edso00.ru
«M3y4yeHne CMEIaHHoro [ff0c74f0
COEJIUHEHUS PE3UCTOPOBY
bubnmnoreka
Pa6ota u moutHOCTH
HOK
AIEKTPUUYECKOTO TOKA. 3aKOH
Tixoyns-Jlena https://m.edsoo.ru
Y. [ff0c7838
3akoH OMa 11 MOJTHOM
(3aMKHYTOM) 2JEKTPUUECKOMH
bubnmnoreka
nenu. Koporkoe 3aMbIkaHue.
JIaGoparopHas paboTa 0.5 HOK
«M3mepenune IJ]C nucrounuka hitps://m.edso0.ru
P [ff0c7ae0

TOKa U €ro BHYTPEHHETO
CONPOTHUBIICHUS

DNeKTpOHHAas ITPOBOINMOCTh
TBEP/BIX METAJJIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYpPHI.
CBepxnpoBOIMMOCTb



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

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX

bubmuoteka
cOOCTBEHHAs U ITPUMECHAs
. HOK
npoBoaumocts. CBoiicTBa p—Nn-
Hepexona https://m.edsoo.ru
P . [ffOc84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNeKTpUYECKUN TOK B
bubnmnoreka
pacTBopax u pacrjiaBax
HOK
ANEKTPOJIUTOB.
S EKTDONHTHIECKAS] https://m.edsoo.ru
Tp [ff0c82ba
JUCCOIHAIUS. DIEKTPOIJIU3
DNEeKTpUYECKH TOK B razax. Bubnnorexa
CamMOCTOSTeTbHBINA U [IOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edso00.ru
Momnnus. Ilnazma [ff0c84ae
DnexTpuueckue mprudopsl 1 Bubnuoreka
YCTPOMCTBA U X MPAKTHYECKOE LIOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru
0€30MacHOCTH [ff0c86fc



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

Bubaunoreka

6 | O6oOmaromuii ypok 1 HOK
5 | «DNeKTpoIMHAMHKA https://m.edsoo.ru
/ff0c88be
KonTponbHas pabota mo teme bubnnoreka
6 | «3nekrpocratuka. [locTosHHBIN 1 [HOK
6 | amekTpuueckuii Tok. Toku B https://m.edsoo.ru
Pa3IMYHBIX Cpeaax» [ff0c8a8a
. bubnuorexa
PezepBubiii ypok. KonTposbHas
6 HOK
pabota 1o Teme 1
7 "y " https://m.edso00.ru
JIEKTPOANHAMUKA /FF0C8C56
. bubnmnoreka
PesepBHBIii ypOK.
6 O6o0mmaromuii ypok 1mo TeMam 1 HOK
8 10 https://m.edsoo.ru
folaced [ffOcBf6C
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
JlaTa
Koutpoan uudposbie
Tema ypoka Bce IIpakTuyec H3Yy'eH
HbIe oOpa3oBaTeJibH
ro KHe padorpl | HHA
padoThbI ble pecypchl
[TocTosiHHBIE MAarHUTBHI U UX
N bubmnoreka
B3auMo/ieiicTBue. MarHuTHoe
. HOK
nosie. Bektop MarHuTHOM 1
T N oi https://m.edso0.ru
WH uu. JIMHUY MarHUTHOM
AVIEH [f0c9778
WHIYKIAH
MaruuTHO€E 10JI€ POBOIHUKA bubnuortexa
¢ TokoM. OnbIT Opcrena. 1 LIOK
B3anmopeiicTBre NpoBOJHUKOB https://m.edsoo.ru
C TOKOM [ff0c98fe
bubnmnoreka
JlabopaTopHas pabota
HOK
«M3yueHne MarHuTHOTO MOJIA 1 1

KaTylKu ¢ TOKOM)»

https://m.edsoo.ru
[ff0c98fe



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

JleiicTBe MarHUTHOTO IIOJIS Ha

MIPOBOJIHUK C TOKOM. Cuiia Bubnmnoreka

Awmriepa. JlaboparopHas pabota LIOK

«Uccnenosanue neicTBU https://m.edsoo.ru

MOCTOSIHHOT'O MarHuTa Ha [ff0c9ac0

pPaMKy ¢ TOKOM»

JlelicTBME MarHUTHOTO TOJISI Ha bubnuortexa

JBIDKYIYIOCS 3apsKCHHYIO LHOK

yactuiy. Cuna Jlopenia. https://m.eds00.ru

PaGora cuisl Jlopenia /ff0c9df4

DneKTpoMarHuTHast WHIYKITHSI.

[ToTok BEeKTOpa MarHUTHOM

uHaykuuu. DJ1C nHayKIumu.

3aKOH 3JIEKTPOMarHUTHOM

naaykunn Papanes

JlabopaTopHas pabota bubsmotexa
HOK

«HccnenoBanue IBIEHUSA
3H€KTpOMaFHHTHOﬁ I/IH)IYKIII/II/I»

https://m.edso0.ru
[ff0cal50



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

NHaykTUBHOCTD. SIBIICHUE

camounaykiuu. J1C bubnmoreka

CaMOMHYKIIUU. DHEPTUS LIOK

MarHUTHOTO TOJISI KATYIIKH C https://m.edsoo.ru

TOKOM. DJIEKTPOMArHuTHOE [ff0ca600

oJjie

TexHuueckue ycTpoicTBa u ux

MPUMEHEHUE: TOCTOSIHHBIE

MAarHMUThI, JIEKTPOMAarHUThI,

3JIEKTPOJIBUTATEIIb,

YCKOPHUTENH dJIEMEHTAPHBIX

YaCTHI, THAYKIIHOHHAS TIeYb

O6o06maromuit ypok bubmorexa

«MarsuTHoe noJje. HOK

DIeKTPOMArHUTHAS WHIYKITHS https://m.eds00.1u
[ff0cab82

Kontponbnas paboTa mo teme Bubmiorexa
HOK

«Mar"gurtHoe 1oJie.
SHGKTpOMaFHI/ITHaSI I/IH)IYKIII/IH»

https://m.edso0.ru
[ffOcad58



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

CBOOOIHBIE MEXAHUYECKUE

koseOaHus. 'apmoHndeckue bubamotexa
KoseOaHus. YpaBHEHUE HOK

N https://m.edsoo.ru
rapMOHHYECKHUX KoyieOaHuil. /f0caf06
[IpeBparenue suepruu
JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHroja MajbIX KOJIeOaHHi
rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchl rpy3a»
KonebarenbHbli KOHTYD.
CB0OOIHBIE
OJICKTPOMArHMTHBLIC KoJicOaHus Bubnuoteka
B UCAIILHOM K0Je0aTeIbHOM LIOK
KOHType. AHaJIOTUs MEXIY https://m.edso0.ru
MEXaHUYEeCKUMHU U [ff0cb820
3IEKTPOMArHUTHBIMU
KoJeOaHusIMU
®opmyna Tomcona. 3akoH bubnuoreka
COXpaHEHUs SHEPTUU B HOK
uJealbHOM KoJie0aTeTbHOM https://m.edsoo.ru

[ff0cb9c4

KOHTYpe



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

HpeI[CTaBJ'IeHI/Ie 0 3aTyXaromux

Bubnuoreka
KosieOaHusX. BoIHYKICHHBIC
IHOK
MEXAHUYECKUE KOJICOAHUS.
Pesonanc. BeiHyX1eHHBIE https://m.edsoo.u
- DPIHYHA /ff0chb86
AIIEKTPOMATHUTHBIE KOJICOaHHMsI
IlepeMeHHBIN TOK.
CunyconaanbHbII
. bubmnoreka
[IEPEMEHHBII TOK. MOIIHOCTH OK
[IEPEMEHHOI'0 TOKA. 1
AMIUINTYIHOE U JICUCTBYIOIIEE https://m.edsoo.u
e JICHCTBYIOM /ff0chd34
3HAYEHUE CWIBI TOKA U
HaIPSOKEHHS
Tpancdopmarop.

[IpousBoacTBo, nepenaya u
oTpedIIeHNE SNIEKTPUUECKOM
SHEPTUU



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

Y CTpOUCTBO U IPAKTUYECKOE

bubnuoreka
MIPUMEHEHHUE IIICKTPUIECKOTO

HOK
3BOHKA, TeHEpaToOpa

. . https://m.edsoo.ru
IIepEeMEHHOTO TOKA, JIMHUI
P : [ff0cc324

AJIeKTpoIepeaq
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOICTBE
anekTposHeprun. Kynbrypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B
MMOBCEAHEBHOM KU3HU
MexanndecKre BOJIHBI,
YCIJIOBHS pacTIPOCTPAHEHHS. bubnuoreka
[Tepuoa. Cxopoctb LIOK
pacrpoCTpaHeHus U JUIMHA https://m.edso0.ru
BOJIHBL. [lonepeunsie u [ff0cca54
MIPOJI0JIbHBIE BOJTHBI

bubnuoreka
3ByK. CKOpOCTH 3BYKa. 1IOK

I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edso0.ru
[ffOcccOc



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

3JICKTpOMaFHI/ITHBIe BOJIHBI, UX

Bbubanoreka

. HOK
cBoicTBa U ckopocTh. [lkana
https://m.edsoo.ru
3JIEKTPOMAarHUTHBIX BOJIH /f0ccfe0
[IpuHIMIIBI pagUOCBSI3U U
TeneBuieHus. Paspurue
CpeACTB CBs3U. Pagnonokanus
bubnmnoreka
KonTponbhas padora HOK
«Konebanus u BOITHBI» https://m.edsoo.ru
[ff0cc6f8
[IpsiMmonuneitHOe bubnuorexa
pacnpocTpaHeHHUE CBETA B HOK
OJTHOpOJIHOM cpene. Toueunslit https://m.edso0.ru
MCTOYHHK cBeTa. JIyu cBeTa [ff0cd350
Otpaxenue cBera. 3aKOHbI bubnmnoreka
oTpaxkeHus ceera. [loctpoeHue HOK
N300paKe€HU B MIIOCKOM https://m.edsoo.ru
3epKale [ff0cd4e0
IIpenomienue ceera. [lonHoe bubnuoreka
BHYTPECHHEE OTpakeHHUE. IIOK
[IpenenbHbIN yroma MoaHOro https://m.edsoo.ru
[ff0cd7f6

BHYTPEHHETO OTPAKEHUS



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

JIaboparopHast pabota

Bbubanoreka

«3mepenne nokazarens HOK

MIPEIOMIICHHUS CTEKIIA Mips.//m.eds00.11
[ff0cd67a

JIunzsl. [loctpoenue bubnuorexa

M300paKeHUH B JINH3E. LIOK

®opMya TOHKOU JIMH3BI. https://m.edso0.ru

VBenuueHue JIMH3EI [ffOcddle

JlaboparopHast pabota

«HccnenoBanne CBOMCTB

M300paXSHUH B TUH3AX)

Hucnepcus cBera. CnoxxHbIN

cocrtaB Oemnoro ceera. [[Ber.

JlabopaTopHas pabota

«Habmronenue qucrepcuu

CBETa»

WNuTtepdepennus certa. bubamorexa

Judpakius certa. HOK

JnpaKimonHas peméTka https://m.edsoo.ru
[ffOced22
bubnmnoreka

HonepeqHOCTL CBETOBBIX BOJIH. ]_[OK

Honﬁpmam/m CBCTa

https://m.edsoo.ru
[ff0cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

Ontuyeckue mpuOOPs U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS

I'panu1IBI IPUMEHUMOCTH bubnmnoreka
KJIACCHUYECKON MEXAHMKH. IHOK
[TocTynatel cienuanbHOU https://m.edsoo0.ru
TEOPUH OTHOCHUTENILHOCTH [ff0cf862
OTHOCUTENBHOCTh bubnuotexa
OJIHOBPEMEHHOCTH. LHOK
3ameIeHre BpEMEHH U https://m.edsoo.ru
COKpAILEHHE JTHHBI [ffOcfad2
DHeprus U UMITYJbC bubnuotexa
PENATUBUCTCKOMN YaCTHULIBI. HOK

CBs13p Macchl ¢ JHEpPruen u https://m.edso0.ru
UMITYJICOM. DHEPTHs MTOKOsI [ffOcfc68
KonrtponbHas padora «OnTHKa. EP(I;SIJ(IHOTGKa

OCHOBBI crieNMAIbHON TEOPUHU
OTHOCUTEIBLHOCTH

https://m.edso0.ru
[ffOcf6f0



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

Bbubanoreka

®otonsl. Dopmyna IInanka. IHOK

DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru
[ffOcfel6
bubnuoteka

OTKpBITHE U HCCTIEI0OBAaHUE
HOK

dotorddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru
[ffOcffc4

3akonbl poTodddeKTa. bubanoreka
VpaBHeHue OiHIITENHA U1 IHOK
dororddekra. «KpacHas https://m.edsoo.ru
rpanuna» porodddexra [ff0d015e
Jasnenue cBera. Onbitsl [1. H. bubmorexa
JlebeneBa. XuMu4eckoe TOK

. https://m.edsoo.ru
JIEHCTBHE CBETA /7700436

TexHuueckue ycTpoucTsa u
MPAKTUIECKOE TPUMEHEHHE!
(dhoTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUOT



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenne 3aaa4 110 TEMC

Bubanoreka

. HOK
«DJEeMEHTHI KBAaHTOBOM
OITHKID https://m.edsoo.ru
/£f0d0302
Monaens aroma TomcoHa. bubmnoreka
Omnsitel Pe3epdopaa mo LIOK
pacCesiHUIO O-4acTHII. https://m.edsoo.ru
[TnanerapHas Mojens aToma /ff0d091a
bubnuoreka
IHOK
IToctynater bopa
4 P https://m.edsoo.ru
[ff0dOafa
N3nydyenue u nornomeHue bubnuoteka
(hOTOHOB MpU TIEpexojIe aToMa IHOK
C OJTHOTO YPOBHS DHEPIUH Ha https://m.edsoo0.ru
npyroil. Buasl criekTpoB [ff0d0afa
BonnoBele CBOMCTBA YaCTHII.
. bubmmoreka
Bonnsl ne bporns. 110K
KopnyckynsipHO-BOJIHOBO#
fmi;M y CHI:)HTaHHOG 0 https://m.edsoo.ru
oy ' /f0dOca8

BBIHY>XKACHHOC U3JTYUCHUC



https://m.edsoo.ru/ff0d0302
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OTKpBITHE PaIMOAKTUBHOCTH. Bu6nuoreka
OmnbrTel Pe3epdopaa o LIOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.ru
PaarOaKTUBHOTO U3JIYYEHUS [ff0d0fd2
CgoiicTBa anba-, Oera-,
raMma-usnydeHus. Bausaue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI
OTKpbITHE TPOTOHA U
. bubnuortexa
HeiTpona. M3oTomel. Anbga- LOK
acriaji. DJIeKTPOHHBIN 1
Eogn OHHBIMN I(;eTa acmna https://m.edsoo.1u
P pacral. /ff0d1162
IN'amma-uznydenue
DHeprus CBSA3U HYKJIOHOB B
bubnmmoreka
sanape. SlnepHbie peakuuu. LOK
Snepusrii peaktop. IIpoOieMsl,
e fneKTlfBLI SKE))J'IOFII)/I‘-ICCKI/IC hilps://m.eds00.y
P ' /£0d1356

ACIICKThI HI[CpHOﬁ OHCPICTUKU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
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DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE TO3UTPOHA. METO 1B
HAOJIOCHUS ¥ PETUCTPAIIH
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHIaMEHTAJIbHBIC
B3auMoieiicTBHs. ENMHCTBO
(bu3NIeCKOil KapTHHBI MUPa»

Bubmnoreka
HOK
https://m.edsoo.ru
[ff0d0e38

Bux 3Bé31H0r0 Heoda.
Co3sBe3us, apKue 3BE3/bl,
IUTIAHETHI, X BUAUMOC
nerkenne. ConHeynas
cucTeMa

Comnnaue. CoHeuHast
aKTUBHOCTE. VICTOUHHK
sHeprun CoJiHLIA U 3BE3]

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM MOCJI€10BaTEIbHOCTH.
Buytpennee crpoeHue 3BE3/1.
CoBpeMeHHBIE IPEICTABIICHUS
O MIPOUCXOXKIECHUU U HBOJIOLUN
ConHua u 3B€311



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

Mnuneunsiii [1yte — Hama
I'amaktuka. ITonoxenue u
nBrokenne CoHia B
TI'anaktuke. I'amakTUKH.
UeEpHbie AbIpbI B Apax
raJlakTUK

Bcenennas. Paz6eranue
rajiakTuk. Teopus bosbmoro
B3pbIBa. PenukroBoe
u3ilyueHue. MeraranakTuka

Heperennsie npo0iaembl
aCTPOHOMUU

KonTponbnas padota
«JIeMEHThI aCTPOHOMUH U
acTpou3uKm»

O6o06maromuit ypok. Poib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCSCKOH,
TEXHOJIOTUYECKOM, COIMaIbHOM
Y DTHYECKOH cepax
JeSITeIIbHOCTH YeJIOBEKa




O6o06maromuit ypok. Pois u
MeCTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

Oo6o06maromuii ypox. Pomib
¢busnveckoii Teopuu B
hopmMupoBaHUHN
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

O6o6maromuii ypok. Mecto
(bu3nYecKoil KapTUHBI MHpPa B
o011eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe
nosie. DJIeKTPOMarHuTHas
MHIYKIHS

PesepsHblii ypok. OnrTHka.
OCHOBBI crieNMaIbHON TEOPUHU
OTHOCUTEIBLHOCTH




Pezepubiii ypok. KBanToBas

Bubanoreka

(busuKa. DIeMEHTHI 1 HOK
https://m.edsoo.ru
aCTPOHOMMH U acTPOPUUKU 1#1041784
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 7-11 k1. bubnunoreka HarsiaHbix ocoduid. — [lox penakuueit H.K.
XaHHaHOBA.

®dusuka 7-11 kmaccel mpakTukyMm. HTepakTUBHBIN Kypc ¢pu3uku. ®usnkoH «Kupas
buznKa»

Bupryansnas mkona Kupumina u Medoaus «Ypoku ¢uszuku Kuprmia u Medoaus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

10-11 KJIACC

1. Enunas xomiexuus qudpoBbIX 00pa3oBaTeIbHBIX PECypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

2. HTepecHbIe MaTepralibl K YpokaM (PU3UKH IO TeMaM; TECTHI IO TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
3. DIIeKTpOoHHbIE Y4EeOHUKH 110 pusuke. — Pesxxum noctyma:
http://www.fizika.ru
4. Enunast KoJuiekius u@poBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
5. @enepanbHbIM HEHTP UHPOPMALIMOHHO-00PAa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/
6.1Uutepuet ypok. http://interneturok.ru/ru/school/physics/
7 l'azera «1 ceHTAOpPs» MaTepuaibl 1Mo GU3KKE.
http://archive.lseptember.ru/fiz
8. XKupas dusuka: odyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html
9. ®uswmka.ru. http://www.fizika.ru/

10. ®usuka: KOJUIEKIIUs ONBITOB. http://experiment.edu.ru

11. Enunas xosutekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

12. ®enepanbHbIil IEHTP HHGHOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/
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