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IHOACHUTEJIBHAS 3AIINCKA

IIporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXEHUH M TpeOOBaHMH K pe3yjibTaTaM OCBOCHHMS OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, mpenacrasieHHblx B PI'OC COO, a Takke ¢ y4érom
denepanbHOi paboueil mporpaMMbl BOCIUTAHWS M KOHIEMIMU TPETOJaBaHUs y4eOHOTO
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX ~opraHm3ammsx Poccuiickoit  ®Denepanumy,
pean3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue nporpaMmbl 1o (U3MKE HANpaBleHO Ha (POpPMHpPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kmaccoB npu oOydeHUH uX QU3MKE HA OAa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOr0 noaxoa. [Iporpamma no gusuke cOoTBETCTBYET
tpeboBanusM ®PI'OC COO k miIaHUpyeMbIM JIMUYHOCTHBIM, HMPEAMETHBIM M METanpeIMEeTHBIM
pe3yabTataM OOY4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pEaTH3alUU MEXKIIPEIMETHBIX
CBsi3el (PM3MKH C €CTeCTBEHHO-HAYYHBIMH Yy4eOHBIMH mpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHBIE IeJIM M3Y4eHUS (PU3MKH Ha YPOBHE CPEAHEro oomero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIE, METallpelMETHbIe, NpeIMETHbIE (Ha
0a30BOM YpOBHE).

IIporpamma no ¢u3uKe BKIHOYALT:

e [UIaHUpPYEMbIE Pe3yibTaThl OCBOCHUS Kypca (PU3UMKU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTaThl 10 T0/1aM 00YUYEHNS;

e coxepxkaHue yueOHOro npenmera « Pu3nkay 1mo rojgaMm o0ydeHusl.

dwu3uka Kak Hayka o HanboJiee 0OIUX 3aKOHAX MPHUPOIbI, BRICTYIIAsl B KAUECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKarolleM MHpeE.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOpa3yHOUIMM JUIsi €CTeCTBEHHO-HAYUHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUN, N3y4aeMbIX
XUMUeH, Ouoisiorueut, pusmveckoil reorpadueld u acTpoHoMuel. Mcmonb30BaHHE W aKTUBHOE
IpUMEHEeHHe (U3MUECKHX 3HAHUM oOIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpreTUKH, TPaHCIOpPTa, OCBOEHHMS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHne pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaromuxcs, B (GOpMUPOBaHUE YMEHUH
NPUMEHSATh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUU UMHU Y4eOHBIX MCCIIEJOBAHUM.

B ocHOBY Kypca (u3HKH AJ YPOBHS CPEHETO OOIIET0 00pa3oBaHus MOJOXKEH P UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISIETCS JIOTHUECKHU 3aBEPILIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KAK BOIPOCH! KIACCUYECKOHM, TaK U
COBPEMEHHON (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEW MaTtepual Kypca GU3UKH 00BEAUHEH BOKPYT
¢usnueckux Teopuwil. Bexymumm B Kypce sBisercss (OpMHpPOBAHUE IPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanusi npeanojaraeT UCIoJIb30BaHUE T'YMaHUTAPHOIO
noTeHUuana (U3NYECKOoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU M 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype (pu3nku npezmnonaraetT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHMYECKHUX U TEXHOJOTMYECKUX MPUIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHHS JJIEMEHTOB COJEPKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKHM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHMS U
AKOJIOTMYECKOM 0e301acHOCTH.



Crep>xHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeaHero oluiero oOpa3zoBaHUs
SBISIFOTCSL  pu3mueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNW O CTPYKType MOCTPOEHUS
¢buznyeckoil Teopuu, poilu (PYyHIAMEHTAIBHBIX 3aKOHOB M TPHUHIMUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHUI U TIPOIECCOB).
CucTeMHO-esITeTbHOCTHBIM OJX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkKae BCero 3a CUeT
OpraHU3allH SKCIIEPUMEHTAIBFHON AesTeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(U3HKH — 3TO HCIOJIb30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMECHTOB H
Ja0OpaTOPHBIX paboOT, KOTOphIE B MporpamMme mo (usuke oObEAMHEHBI B OOIIMI CIUCOK
YUYEHHYECKUX MPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpPHBIX pador,
MPOBOAMMBIX MJIE KOHTPOJS U OLEHKH, OCYIIECTBISETCS YYacTHUKaMH 0Opa3oBaTeNbHOTO
mpolecca UCXos U3 0COOCHHOCTEN TUIAHUPOBAHUS W OCHalleHus kabuHeTta usuku. [Ipu s3Tom
obecrieunBaeTcsl OBJAZCHHE OOYYAIOMIMMUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH W IOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHUE yAensieTcs PelIeHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3am1ad. [lpu aTom
JUIS pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33[]a4M C SIBHO 3aJlaHHON (PU3UYECKON MOJIENbIO,
MO3BOJIAIOIINE MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjena
Kypca, Tak U UHTETPUPYS 3HAHHS U3 Pa3HBIX pa3nenoB. [[1s KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
SABIIAIOTCA 3aJlaHusl Ha OOBACHEHUE TMPOTEeKaHWs (PHUIUUECKUX SBICHHM W TPOIECCOB B
OKpYKarolle >KU3HH, TpeOyromue BbIOOpa (DU3MUECKON MOAENH ISl CUTYyallud MPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpeboBaHusmMu PDPI'OC COO Kk MmaTepuanbHO-TEXHUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBIH YpOBEHb Kypca (PM3MKH Ha YpOBHE CpPEIHETO
o0miero o0pa3oBaHus JOHKEH M3Yy4aTbCs B YCIOBUAX MPEAMETHOrO KaOuHeTa (PU3MKK WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KabMHETa MpPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKK JOKHO OBITh HeoOXxoaumoe jabopaTopHoe OOOpYAOBaHWUE [UISI BBIMOJTHEHUS
yKa3aHHBIX B MporpaMme No (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIMOHHOE
obopyioBaHue.
JleMoHCTpalmoHHOe 000pynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTIEYMBAET IOCTAHOBKY TEPEUMCIICHHBIX B MPOrpamMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIi JUIS WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMIOUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUII.
JlaGopaTopHoe oOopynoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHpyeTcs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M oOecrednBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcsa. TeMaTudeckre KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJDKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH AHAIOTOBBIX U IM(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIA.
OCHOBHBIMU 1IEJIIMU U3y4€HUs (PU3UKHU B 00I1€EM 00pa30BaHUM SIBIISIFOTCS:
e (QopmupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOMMXCSd K HAYYHOMY H3yYEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEILICKTYALHBIX M TBOPUYESCKHUX CIIOCOOHOCTEH;

® pasBUTHE TPEJCTABICHWH O HAYyYHOM METOJAE TIO3HaHUA U (HOPMHpPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

e (QopmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuEe YMEHUN OOBSCHATH SIBJICHUS C UCTIONB30BaHUEM (DU3MUYECKUX 3HAHUHA U
HAYYHBIX JIOKA3aTEIILCTB;

e (QopmupoBaHUE TPEACTABICHUN O POl (DU3HMKU JJIsT Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIA.



JlocTIKeHHe ATHX IeNiell 00ecreunBaeTCsl pelIeHueM CIEAYIOMUX 3a/a4 B IPOIECcCe
M3y4deHus Kypca (U3MKU Ha YPOBHE CPEAHETo 001Iero oopa3oBaHus:

npruoOpeTeHne CHCTEMBl 3HaHUN 00 O0IMUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUsX, BKIIOYAsi MEXaHHUKY, MOJICKYJISIPHYIO (PH3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;

dopMupoBaHHE YMEHHH NPUMEHATH TEOPETUYECKHE 3HAHUS IS OOBACHEHUS
¢u3nuecKkux SBIEHUH B MNpHUpoOJE M JUIsl TNPUHATUS NPAKTUUYECKUX peIIeHUH B
MOBCE/THEBHOM KH3HU;

OCBOEHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 33/7a4 C SIBHO 3aaHHON (DU3UUECKON
MOJIETIbIO, 3a7ad, MOJpa3yMEBAIOIINX CAMOCTOATENBHOE CO3laHhe (U3UUECKON
MOJIETIH, a/IeKBaTHOM yCIOBUSIM 331a4H;

NOHMMaHHe (PU3NYECKUX OCHOB W TPUHIMUIIOB ACHUCTBHS TEXHHYECKUX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJAMH CaMOCTOSTEIHLHOTO IUIAHWPOBAHUS WM TPOBEACHHUS (PH3HMYECKUX
SKCHEPUMEHTOB,  aHalW3a M  UHTEepHpeTanud  MHQOpPMAIUH,  ONpeNeIeHUs
JOCTOBEPHOCTH MOJIYYECHHOTO Pe3yJIbTara;

CO3IaHUE YCJIOBHUH JJIsl Pa3BUTHS YMEHHH MPOEKTHO-NUCCIIEI0BATENBCKOM, TBOPYECKOM
JeSTeNbHOCTH.

Ha usyuyenue ¢usuku (6a30BBII ypOBEHb) Ha ypPOBHE CpPEAHETO OOIIEro 0oOpa3oBaHMs
orBoautcs 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipenyaraemelii B mporpamme 1o GU3MKe nepedeHb 1ad0paTOPHBIX U MPAKTHUECKUX padOT
SBIIICTCS. PEKOMEHJIOBAaHHBIM, YYHTEIb JENIaeT BHIOOp MpOBeIAeHHs 1a00paTOpHBIX paboT u
OTIBITOB C YYETOM HHIUBUIYATBHBIX OCOOCHHOCTEH 00YYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pasnea 1. ®dusnka u MeTOabI HAYYHOT'O O3HAHUS
®usnka — Hayka o npupone. Hayunble MeTonbl MO3HAHUSA OKpyXKaromero mupa. Posb
AKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (GuU3MUeCKuX sBJICHUN M mpoueccoB. Hayunele runorespl. dusnueckue
3aKOHBI ¥ TeOpHUH. [ paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHUS.

Pons u mecrto ¢usuku B (popMUpOBAHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
MIPAKTUYECKOHN eATeIbHOCTH JIIOJIeH.

Jlemoncmpayuu

AHanorossle 1 HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBwkeHuE. OTHOCUTENIBHOCTb MEXaHMYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropusi.

Ilepemenienne, CKOpocTh (CpeAHsisli CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOW TOYKH, UX MPOEKIMH Ha OCU CHCTEeMbI KoopauHAT. CI0KEeHHE NMEPEMEICHU 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPSIMOJMHEHHOEe MBMXKeHHE. [ 'paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENICHUS] MaTEPUAIBHONW TOUYKU OT BPEMEHH.

CBoOonHoe najseHue. Y ckopeHre cBOOOIHOTO MaIeHUs!.

KpuBonuueiinoe nBwxenue. J[IBukeHne MaTepUalbHOW TOUYKM MO OKPYXKHOCTH C
IIOCTOSIHHOW I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKOpocThb. llepuon u
yacrora oOparnienus. LleHTpocTpeMuTebHOE yCKOPEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHWE: CIUIOMETp, JABUKECHUE
CHaps/10B, LICTIHBIE U PEMEHHBIE ITEpEAayH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3oBanue NBUKEHUH C UCHIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITaneHue Ten B BO3AyXe U B Pa3peKECHHOM IIPOCTPAHCTBE.

Habmnronenue nBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenue yckopeHHus cBOOOIHOTO MaieHUs.

Hamnpasnenne ckopocTH Npy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBMXKEHHMSI C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS  MEXJIYy  MOYyTAMH,  [POWJECHHBIMH  TEJIOM  3a
MOCJIe/IOBATEIbHbIE pPaBHbIE MPOMEXKYTKHM BpPEMEHM MpPU PAaBHOYCKOPEHHOM JBHXKEHUU C
HayaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIAPUKA B BSI3KOW KUIKOCTH.

W3yuenne IBMXKEHUS Tena, OPOLUICHHOTO FTOPH30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocutenbHOCTH ["annnes. [lepsbiil 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. IlpuHumn cynepno3uuuu cui. Bropoit 3akoH HeroTona mis
MaTepuaIbHON TOUKH. TpeTuit 3akoH HproTOHA 17151 MaTepraibHBIX TOYEK.

3akoH BceMHupHOro TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.

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



Tpenue. Bunel Tpenus (mokos, ckonbkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBbXEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuia conpoTuBieHus
IIPYU JBUKEHUHM TENA B )KUAKOCTU WM rase.

[TocTynaTenbHOE U BpallaTesIbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpauieHus. Ilnedo cumbl. YcenoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOALINIHUKY, JBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUU.

CpaBHEeHHE Macc B3aMMOJECHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(QOpMaIiiH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOBEME U MaJCHUU.

CpaBHEHHE CHJI TPEHUS TIOKOsI, KAYEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEpIOTro Tena. Buasl paBHOBeCHS .

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenne nBuxeHust OpycKka Mo HaKJIOHHOM IIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
o0pa3sie, oT ux aedopmarnuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TeJIAa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTE€pUANIbHBIX ToueK. VIMIysbC cuibl U
WU3MEHEHUE UMILyJIbCa Teja. 3aKOH COXPaHEHMs MMITyJIbCca. PEakTHBHOE NBMKEHUE.

Pabota cunbl. MOITHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenumanbHas sHeprus. [loTeHnManbpHas sHEPTUs ynpyro aeopMupoBaHHON NPY>KUHBI.
[ToreHuunanbHast 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHBIE W HEMOTEHUIUANbHBIE CHIBL. CBs3b PaOOThI HEMOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHNYECKOU SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIUu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED, NPy KUHHBINA
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon moTeHUMANbHON PHEPTUH B KHHETUUYECKYIO U O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

N3yuenne aOCONIOTHO HEyHNpyroro yzaapa C IOMOLIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIbI ¢ M3MEHEHHEM MEXaHMYECKOW SHEpruM Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO JKI'yTa.

Paspnen 3. MosekyasipHast QU3HKA ¥ TEPMOAUHAMHMKA
Tema 1. Ocnog6vl MONEKYNAPHO-KUHEMUYUECKOU meopuu



OcHOBHbIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUU U UX OINBITHOE 00OCHOBAHUE.
bpoyHoBckoe nBwkenue.luddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJCUCTBHUS  YaCTHIL
BelecTBa.Moienu CTPOCHUS Ta30B, JKUAKOCTEW W TBEPABIX Tel U OOBSICHEHHWE CBOICTB
BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl Mosiekys. KonnuecTBo BermiecTsa.
[TocrosiHHas ABorajpo.

TeruoBoe paBHoBecue. Temneparypa u e€ uzsmepenue. Illlkana remneparyp Llenbcus.

Monenb uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
UAeaTbHOTO Ta3a. AOCONIOTHAas TemIeparypa Kak Mepa CpeJIHeH KHHETHYECKOW HHEpPTruu
TEIJIOBOrO JBIWKEeHMs vactul Trasza. Illkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBnenune MenneneeBa—Knaneiipona. 3akon JlanbToHa. M3omponecchl B HaCaIbHOM rasze c
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa.l paduueckoe mpeacTaBlieHrne M30MPOIECCOB: U30TEpMa,
n30Xopa, n3odapa.

Texuuueckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeEllecTBa, QoTorpaguu MOJEKYI
OPraHMYECKUX COCTUHEHUI.

OnbITel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKEHHS.

Mopnens oneira IlITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Monensb, WIOCTpUpYIOLIast IPUPOY JaBJIECHUS ra3a Ha CTEHKU cocyaa.

OnBITHI, WUTIOCTPUPYIOLTUE YPABHEHUE COCTOSHUS UICATBLHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHHH o0BnEma
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMEeTPAMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuueckass cucrema. BHYTpeHHsAsT SHEpPrusi TEPMOAMHAMUYECKON CHUCTEMBI U
criocoObl e€ m3meneHus. KonnyectBo TerioTsl U padoTa. BHyTpeHHSS SHEprus 0JAHOATOMHOTO
uaeanbHOro ra3a. Bujpl Tersonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TydeHHE. Y IeibHas
TEIUI0EMKOCTH BellecTBa. KonyecTBo TEIIOTH U TEIUIONepeaye.

[lonsstTue o0 anmabatHoMm mpouecce. [lepBblii 3akoH TepMoauHaMuku. llpumenenue
MIEPBOr0 3aKOHA TEPMOAMHAMUKH K H3ompoiieccaM. [ paduueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHamMuku. HeobpaTuMOCTh IPO1IeCCOB B MPUPO/IC.

Temnossie MatmmHbl. [IpuHIUIBL AeiicTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus sHEpTrUn B
TeroBbIX MamuHax. Koaddumnuent nonesnoro aeiicteus teroBoi mamuubl. [{ukn KapHo u
ero Kod(UIMEHT MOJIE3HOTO JIEHCTBUSA. DKOJIOTHIECKUE TPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue yCTPOWCTBA U NPAKTUYECKOE TPUMEHEHHE: JBUTATEb BHYTPEHHEIO
cropaHusi, ObITOBOM XOJIOINUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEH SHEpPruu Tejla MpPU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJl JEUCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3(Qupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpaIus).

V3meHeHne BHYyTpeHHEH SHepruu (TeMIeparypbl) Tena Mpu Terionepeaaye.

OmnbIT 10 agrabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusn eeujecmea. Dazosvie nepexoovt



[TapooOpa3zoBanue u koHjeHcauus. Mcmapenune u  kuneHue. AOcCoNOTHas U
OTHOCHTEJIbHAs BIAXKHOCTh BOo3ayxa. HacklmenHnslil nmap. YaenpHas TemjioTra napooOpa3oBaHHUsL.
3aBUCUMOCTh TEMIEPATYPhl KUIICHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucrammuueckue u amopgHbie Tena. AHU30TPONUS CBONCTB KPUCTAILIOB.
Kunkue kpucramibl. CoBpemMeHHbIe MaTepuayibl. [InaBnenue u Kpuctamiuzanus. Y aeiabHas
terutoTa masneHus. CyOmuManus.

YpaBHeHuUe TEII0BOro HanaHca.

TexHuueckue yCTpONUCTBA M TMPAKTHUYECKOE NPUMEHEHHE: THUTPOMETP M TICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMM IMOJIyYeHHS COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBo¥iCTBa HACHIIICHHBIX MAPOB.

Kunenue npu noHW»XKeHHOM JaBICHUU.

CrniocoObl U3MEpeHus BIaXXHOCTH.

HaGmronenue narpeBanus M TUIaBJICHHS] KPUCTAINTMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuol

N3MepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3IyXa.

Pa3pnen 4. DiekTpoanHaMuKka

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. ONEKTpudeckuil 3apsan. JlBa BHOa DIIEKTPUYECKUX 3apsi/ioB.
[IpoBOAHMKY, TUAIEKTPUKU U TOTYTPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kyinona. ToueuHblif  JIEKTpUYECKHM  3apsil.
Onexktpuyeckoe moje. HanpsxEHHOCTh anekTpudeckoro mojis. llpuHuun cynepno3unuu
ANEKTpUYECKHUX MoJied. JINHuU HanpsyKEHHOCTHU 3JIEKTPHUUECKOTO MOJIS.

PabGora cun onektpocratmueckoro mond. [loreHnman. Pa3sHOCTh MOTEHLMANOB.
[TpoBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. JIudneKkTpruieckas MPOHUIIAeMOCTb.

OnekrpoémkocTh. KoHaeHcaTop. DJEKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. JHEPrust
3apsHKEHHOT0 KOH/IEHCATopa.

TexHuyeckue yCTpOHCTBAa W MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsT 3alIUTa, 3a3€MJICHHE ODJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
arrapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIL JEHCTBUS 3JIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TE.

DNEKTPUUYECKOE T10JI€ 3aPSKEHHBIX TEJ.

IIpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DneKkTpocTaTHYecKas 3aIuTa.

JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHJEHcaTopa OT IUIOWAAM IUIACTHUH,
paccTosHUS MEXy HUIMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHZIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwtit Inekmpuyeckuit mok. Toku é paznuynvlx cpeoax



OJNEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS JJICKTPUYECKOro TOKa. MCTOYHMKHM TOKa.
Cuna toka. ITocTosIHHBIHN TOK.

Hanpspokenue. 3akon Oma 18 ydacTka LIETH.

DneKTpUYECKOe COIIPOTHUBJICHUE. Y nensHoe COINIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCT 3MEKTPUIECKOTO TOKA.

DNEeKTpOABIKYIIAsl CHJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOUYHUKA TOKA. 3akoH OMa Juis
MOJTHOM (3aMKHYTOM) AyieKTprueckoit nernu. KopoTkoe 3aMbIkanue.

DJEKTpOHHAs IPOBOJAUMOCTD TBEPABIX METALUIOB. 3aBUCUMOCTb COIIPOTHBIICHHS METAJNIOB
OT TemnepaTypsl. CBEpXIPOBOAUMOCTb.

OnexTpuyecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNpPUMECHas MPOBOJUMOCTb IOJYNPOBOJAHUKOB.
CaoiicTBa p—n-niepexona. [1omynpoBoHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIUTOB. OJIEKTPOIUTHUECKAs
JTUCCOTIHAITS. DIEKTPOJIN3.

OnexTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psa. MomaHus.
[1na3zma.

TexHuyeckue ycCTpoMCTBa W IPAKTUYECKOE NPUMEHEHHWE. AaMIIEPMETD, BOJIBTMETP,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHArpeBaTeibHble IMPHOOPBI, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH THOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI,
[I0JIyIPOBOJIHUKOBBIM TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX TNPOBOJHUKOB OT JJIUHBI, IUIOIIATU
IIONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMemaHHOe COeIUHEHHNE TPOBOJHUKOB.

IIpsimoe u3MepeHne 3eKTpOoABMKYLIEH cuibl. KOpOTKOE 3aMblkaHUE TalbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMSL.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa U IPOBOAMMOCTD BO3AYyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3y4eHne CMEIaHHOTO COEUHEHHS] PE3UCTOPOB.

W3mepenue  2JIEKTpOABMIKYIEH CHJIBbl HMCTOYHMKA TOKA U €r0  BHYTPEHHETO
COIIPOTHUBJIICHUS.

HaGmoienue anextposmsa.

MexnpeamMeTrHble CBA3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS € YUYETOM
COJZIEpIKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpa(guy U TEXHOJIOTUH.

Mesicnpeomemnuvie nowsimusi, CBA3aHHBIE C HM3Y4YEHHUEM METOAOB HAYYHOI'O IO3HAHUA:
SBJICHHE, HAay4HbIM (Qakt, rumnores3a, (uzndeckas BeIUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
9KCIEPUMEHT, MOJEIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHE CUCTEMbl ypaBHEHMH, JHMHEHHas ¢yHKuus, mnapaboda,
runepOoia, ux rpauKku U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIUU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.



buonoeus: mexannueckoe NBIKCHHUE B KUBOU mpupoje, Auddy3us, 0CMOC, TEIIO0OMEH
YKUBBIX OPTaHU3MOB (BHIIbI TETUIONIEPEIayuH, TEIJIOBOC PABHOBECHE), FJICKTPUUECCKUE SBICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, MKUIAKOCTEM M Ta3oB, AJIEKTPUYECKHUE
CBOWCTBA METAJJIOB, AIEKTPOJIUTHYECKAS JUCCOLUALINS, TaIbBAHUKA.

l'eoepagpus: BNaxHOCTh BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonocus.: ipeoOpa3oBaHNE ABMKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TMOJIIUIHUKHA, HMCIOJb30BaHUE 3aKOHA COXpPaHEHUS HMMITYJbCca B TEXHHKE (pakera,
BOAOMET W JApyrWe), JBHUrareilb BHYTPEHHErO CropaHMs, TapoBas TypOuHa, OBITOBOH
XOJIOJMUJIBHUK, KOHIULIMOHEP, TEXHOJIOTUH IOJYyYEHUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOTWMH,  DBJIEKTpOCTaTHYECKas  3al[uTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, AJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTostHHble MarHuThl. B3auMopaeilcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJe€.
Bekrop maruuTHOM MHIYyKUMK. [IpUHIMI CynIeprio3uIUA MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
uHaykuuu. KapTtuHa amHui MarHUTHOM MHJTYKLUHU TOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€ T0JIe MPOBOAHMKA ¢ TOKOM. KapTWHa TWHWUNA WHAYKIHH MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT Opcrena. BzaumoaencTeiue mpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoAyiab M HampaBiieHue. J[BM)KEHHE 3apspDKEeHHOW YacTHIlbl B
OJTHOPOJHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.

SIBneHue HIEKTPOMarHUTHOM HMHIyKUMH. [IOTOK BekTOopa MAarHUTHOM MHAYKLMH.
DNEeKTPOABMKYILAs CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe anexTpuueckoe Mmose. DNSKTPOJABIDKYINAs CHila HHAYKIHH B IPOBOJTHHUKE,
JBIKYIIEMCS TIOCTYATEIHbHO B OJJHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTD. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATENb, YCKOPUTENHU JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmwiT Dpcrena.

OTKIIOHEHUE JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JInHUM MHOYKIMY MarHUTHOTO TOJIS.

B3aumogeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBiIeHME IIEKTPOMArHUTHOM WHIYKIUU.

[IpaBuno JleHna.

3aBUCHMOCTD DJIEKTPOABUKYIIEH CHIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHHUS! MarHUTHOTO
MOTOKa.



SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHrne MarHuTHOTO NOJIsL KATYLIKH C TOKOM.

WccnenoBanue neiicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBIEHUS IEKTPOMArHUTHON MHIYKITUH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHblE KONEOAHUA

KonebGartenbnast cuctema. CB0OOgHBIE MexaHWYeckue KojebaHus. [‘apmoHuueckue
konebanusi. Ilepuon, dacrora, amrmmuryga U (daza konebanuid. I[IpyKHHHBIM MasTHHK.
MareMaTuyecknii MasTHHK. YpaBHCHHE TapMOHHMUYECKHX KojeOanuil. [IpeBpareHue sHEpruu
MIPY TAPMOHUYECKHUX KOJICOaHUSX.

Konebatenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOIIGOAHHSI B HICATBHOM
KOoJeOaTeIbHOM KOHType. AHAJOTHUS MEXKIY MEXaHUYeCKUMH U JJICKTPOMArHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! SHEPTHH B HACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYyX IeHHbIE MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CMHYCOMIAIbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HAIIPSKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpeOICHHE SICKTPUYECKON JHEPTHUU.
DKOJIOTUUECKHE PHUCKA TPU TPOU3BOJCTBE IJeKTpodHepruu. KynbTypa HCHIONB30BaAHUA
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKHN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, IMHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanne nmapaMeTpoB KojieOaTeabHOM cUCTeMbl (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasTHHUK).

Habmoienue 3aTyxaronmx KoueOaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUIA.

HaGmoienue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OctuutorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKA W HAmpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATHUTHBIX KOJICOaHHH.

Pe3onanc npu mociaenoBaTenbHOM COEAMHEHUHM PE3UCTOpA, KATYLIKM MHIAYKTHUBHOCTH W
KOH/JIEHCATOopa.

Mopenb TUHUY 3JIEKTPOIEpPEAAUN.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJICOAHHH Ipy3a Ha HUTH OT JUTUHBI HUTH U
Macchl Ipy3a.

HccnenoBanne MepeMEHHOrO0 TOKa B LENHM U3 IOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BoNHBL IlomepeuHble W TpoJoNbHBIE BONHBL. VHTepdhepeHuus u AUPpPaAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS W3IIYYCHHS SJIEKTPOMArHUTHBIX BOJIH. B3ammuas
opueHrtanus BekTopoB E, B, V B snexrpomarnutHoil BoiHE. CBONCTBAa 3JEKTPOMATrHUTHBIX



BOJIH: OTpaXKCHUE, IpeJoOMJIeHHe, Moyisipu3auus, auppaxkuusa, uHrepdepeHuus. CKopocTh
JJIEKTPOMATHUTHBIX BOJIH.

[lIxana 251eKTPOMArHUTHBIX BOJIH. IIpUMeEHEHHE JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE M
OBITY.

[IpuHIMIIBI paguOCBA3M U TeleBUACHU. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPEJIbI.

TexHuyeckue ycCTpoilcTBa M IMPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajiuoONpuUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHNE ONEPEUHbIX U MPOJOIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmronenue oTpakxeHus ¥ MPEeTOMIICHNST MEXaHHYECKUX BOJIH.

Habmronenue untepdepeHun u Audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
Kosie0aHuil.

HccnenoBanue  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXCHHE, IPEIIOMIICHUE,
noJsipuzanus, tTudpakuus, MHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OAHOPOIHOMN Cpelie.
JIyd cBera. To4ueUyHBI UICTOYHUK CBETA.

Otpaxenune cBera. 3aKkOHbl OTpakeHUs cBeTa. [locTpoeHue H300pake€HUIl B IUIOCKOM
3epKajie.

[Ipenomnienne cBeta. 3aKkOHBI MpeNOMIIEHUS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiieHusa. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroia MOJHOTO BHYTPEHHETO
OTpa)KEHUS.

Hucnepcus csera. CioxxHbIi cocTaB Oenoro ceera. L{Ber.

CoOuparomie u pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
OITHYECKasi cujia TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOUPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIUMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBast ontuka. HWHtepdepenuust cBera. KorepeHTHble MCTOYHMKH. Y CIIOBUS
HaOJII0A€HUS] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHONW KapTUHE OT JIByX CHH(a3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakius ceta. [udpakumonHas pemérka. YciaoBue HaOMIOAECHUS IUIABHBIX
MaKCHUMYMOB IpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWCTBa W MPAKTHUECKOE IPUMEHEHHE: OYKM, Jymna, (oToammnapar,
MPOCKIIMOHHBIN  anmapar, MHKpPOCKOI, TEJECKON, BOJIOKOHHAS ONTHKA, JU(PpaKIHOHHASL
peIETKa, NOJIIPOUL.

Jlemoncmpayuu

IIpsimonuHeiHOE pacnpoOCTpaHEHUE, OTPaKEHUE M IpelnoMieHHe cBera. Onruyeckue
pUOOPHI.

ITosHOE BHYTpEeHHEE OTpakeHHne. MoJiesb CBETOBOI.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpPOCKOIIa, TEIECKONa.

HaGmronenue nuatepdepeHnmn crera.

Ha6monenue aqudpakiuu cBerta.



Hab6monenue aucnepcun cBeTa.

[TomyueHue criekTpa ¢ TOMOIIBIO MPU3MBIL.

[Tomydenue cekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKY.
Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3mepenue mokaszarens mpeIoMIICHUS CTEKIIa.
UccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.
HaGmronenue aucnepcun certa.

Paznen 6. OcHOBBI cienaJIbLHONH TEOPHUH OTHOCUTEILHOCTH
['paHubl NPUMEHUMOCTH KJIACCUYECKON MexaHuku. [locTynarsl crnenuanbHOW TEOpUH
OTHOCUTEIBHOCTU: HWHBApPUAaHTHOCTH MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, IPUHIUI
OTHOCHTCIILHOCTH DHUHILTEIHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTHU. 3aMe/JICHUE BPEMEHH U COKpAIlEHUE JJIUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHIIBI.
CBs13bp MaccChl € YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKONW YaCTUIbl. DHEPTUs MOKOSI.

Paszpnen 7. KpanToBas puszuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u SHEprUr GOTOHA C €ro YaCTOTOW. DHEPIus U UMITYJIbC
¢dboToHa.

OtkpeiTe u wuccnenoBanue (orordpdexra. Ombitet A. . CromeroBa. 3akoHBI
doroaddekra. Ypasuenue DitHmreirina s Gporordpdexra. «KpacHas rpanuna» gporospdexra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XUMHYECKOE IEHCTBHUE CBETA.

TexHuyeckue yCTpOHCTBA M MpPAaKTHUECKOE MpUMEHEeHHe: (POTo3JaeMeHT, (OTOAATUHK,
COJIHEYHas1 OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotorh(PeKT HA YCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHelIHero ¢porodddexra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o-gactuil. [lmanerapras
Mozenb atoMa. [locrynatel bopa. U3nyuenue u norsiomieHre GOoTOHOB MpU MEPEXO/IEe aToma C
OJTHOTO YpOBHSI JHEpruu Ha Jpyrod. Bunbl cnextpoB. CHexTp ypoOBHEH SHEPrUM aToMa
BOZOPOZA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopmyckynsipHO-BOJIHOBOM Ayanusm.

CIHIOHTaHHOE U BBIHYKJEHHOE U3IIyUEHHE.

TexHuueckue yCTpoOWCTBA M INPAKTUYECKOE IPUMEHEHME: CIEKTPAJIBHBIA  aHaIu3
(creKTpOCKoOII), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Peszepdopaa.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

HabmroneHnue nuHeHyaTbIX CEKTPOB U3ITyUYESHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe s0po



OKCIIEpUMEHTBI,  JOKa3bplBalOIIME  CIOXKHOCTb  CTPOEHUS  slpa. OtkpbiTHE
panuoaktuBHocTH. OnbITh Pezepdopaa mo onpeneneHuo coctaBa paguoakTUBHOIO U3ITYUYEHHUS.
CoiictBa anb(a-, 6era-, raMMa-u3inydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpeiTHe mpoToHa W HeWTpoHa. HykmoHHas mozpens snpa ['eiizenOepra—lBaHeHko.
3apsin anpa. MaccoBoe uucio siapa. M3otorsl.

Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. ['amma-nsmydyeHue. 3aKoH
PaaMOAKTUBHOTO pacnajia.

DHeprus CBs3M HYKIIOHOB B sizipe. SnepHbie cribl. JledekT Macchl spa.

SAnepusble peakuuu. [leieHne U CUHTE3 A1ep.

Anepueiii  peaktop. TepmosimepHsii cuHTE3. [IpoOaeMbl W TEPCHEKTHUBBI  SIEPHOM
JHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI IEPHOM SHEPrEeTUKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1pl Ha0JIIOIEHUS ¥ PETUCTPALMK 3JIEMEHTAPHBIX YaCTHULL.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. EAMHCTBO (pM3nvecKoil KapTHHBI MUpa.

TexHuueckue yCTpOHCTBAa M NPAKTHYECKOE NMPHUMEHEHME: JAO03UMETpP, Kamepa Buibcona,
SJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPU3UKHU

Oranbel  pa3BuTusi acTpoHomuu. [lpukianHoe ©  MHUPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMUM.

Bup 3Bé3anoro neba. Co3Besaust, apKue 3BE3/bl, JIAHETHI, X BUAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounumk sHeprum CosHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpaJIbHBIM KIACC — CBETUMOCTB». 3BE3JBI
IJIABHOM I10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» MJis 3BE3] TIJIABHOM
Iociea0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0XACHUH U 3BoounU CoslHLA U 3BE3]1. DTambl AKU3HU 3BE3I.

Mnneunsiit [IyTs — Hama [ManakTtuka. [Tonoxxenue u aquxenue Connna B [Nanaktuke. Tums
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PazOeranme ramaktuk. Teopwst
bonbuioro B3peiBa. PennkTOBOE N3IyUYEHHE.

MacmrabHasi cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabarooenus

HaGutoienust HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
IUI OTIpE/IETICHUS MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noityImapus 1 sspkue 3BE31bl.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0marniee noBTOPEeHHE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMANIbHOM U
THYECKOH cdepax NeATETbHOCTH YeJIOBEKa, poJib M MecTo (U3UKM M aCTPOHOMHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
MIpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MHUPa, MECTO (PU3UYECKOM KapTHHBI MUpa B OOLIEM pSLY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTaBICHUI O PUPOJIE.

MesxknpeamMeTHbie CBSI3U



N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 11 kiacce oCyIIECTBISETCS C Y4ETOM
COJZIEPKATENIBHBIX MEKIPEIMETHBIX CBSI3€M € KypcaMM MaTeMaTUKH, OWOJOTHM, XHMUH,
reorpa(guu U TEXHOJIOTUH.

Mescnpeomemusie nowsimusi, CBS3aHHbIE C HW3YYEHHEM METOAOB HAYYHOIO IMO3HAHUSA:
SBJICHWE, HAY4HbIH (akT, rumnores3a, (u3ndeckas BEIUYMHA, 3aKOH, Teopus, HaOIroneHHe,
9KCIIEPUMEHT, MOJEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpPUUECKHE (PYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, IIPOM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH,
IPU3HAKK 000U TPEYTrOJIbHUKOB, ONpeeIeHNE TUIOMAAN INIOCKUX QUryp U 00bEMa Tell.

Buonozus: snexTpuyeckue sBICHUS B JKUBOW NpHUpoOnE, KoyeOaTenbHble ABMKEHHS B
KHMBOM TpUpPOJE, ONTHYECKUE SIBJICHUS B JKUBOW IpHUpoJe, NeiCTBHE paaualdy Ha >KHUBbIE
OpPIraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MEeXaHU3Mbl 00pa30BaHMs KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIM aHaIH3.

T'eoepaghus: MarHUTHBIC TIOTIOCA 3€MIIH, 3aJIe)KH MArHUTHBIX pyl, GOTOChEMKA 3eMHOM
IIOBEPXHOCTH, NIPEJICKA3aHUE 3EMJICTPSICEHUN.

Texnonoeus: TMHUM DJEKTpoIlepead, FeHepaTop MEePEMEHHOI0 TOKa, 3JEKTPOJBUTaTEllb,
MHAYKIHOHHAsl Medb, pajxap, pajuoNpHUEMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIMOHHBIN anmnapar, BOJOKOHHAsl ONTHKA, COJIHEYHAas 6aTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHoro mpenmera «®dusuka» Ha ypOBHE CpPEIHEro OOIIEro oOpazoBaHHA
(6a30BBIl  ypOBEHb) MIOIDKHO  OOECHEYHMTh  JOCTHKCHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Pu3uka» AOHKHBI OTpaKkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEeN JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSM POCCHICKOTO  OOIIecTBa,
pacUIMpeHHEe >KM3HEHHOTO ONBITa U OMbITa AEITEIbHOCTU B IMPOLECCE peai3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOU JIEATETLHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaIaHCKOr0 BOCIUTAHUA:

c(OPMUPOBAHHOCTh IPAXKAAHCKOW MO3UIMH  OOydaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOIO YJI€HA POCCUNUCKOI0O OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHUECKUX M JIEMOKPATHUYECKHX
IIECHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO NESATENbHOCTh B HMHTEpPECaX TPa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTMPABICHUH B 00pa30BaTeIbHON OpraHU3aIIHH;

YMEHHE B3aMMOJIEHCTBOBATh C COIMUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSMU ¥ Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTapHOW 1 BOJIOHTEPCKOM JEATEIHHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUMCKOM TPaKIaHCKOM HIEHTUYHOCTH, TaTPUOTH3MA;

LIEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHHCKHX
yUEHBIX B 007acTU (DU3UKU M TEXHUKHU;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyAyIIero;

4)3¢cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYIIETO
¢buznuecKoil HayKe;

5)Tpy10BOro BOCIUTAHUA:

MHTEpEC K pPa3IU4HbIM cdepaM NpodecCHOHANTBHOW JeSITEeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyrien
Mpo()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE KU3HECHHBIE TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHHMIO U CaMoOOpa3oBaHUIO B 001acTH (HU3UKHU Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0J10r1YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAaHUE TI00ATBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEeM;

IJIJAHUPOBAHUE U OCYLIECTBJICHHUE JEHCTBHM B OKPYJKAIOIIEH Cpele Ha OCHOBE 3HAHUsA
LeJIEH YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;



paclMpeHre OIbITa JEATEIBHOCTH OSKOJOTHMYECKOH HANpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHNH 10 (usnke;

7)IleHHOCTH HAYYHOI'0 MO3HAHMSA:

COPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOU JeATEeNIbHOCTH, TOTOBHOCTh B IpOLIECCEe U3YyUSHHS (U3UKU
OCYIIECTBIISITH MPOEKTHYIO U MUCCIIEIOBATEIBCKYIO ACITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJornueckue neiicTBUA:

CaMOCTOSITENTbHO (HOPMYIHpPOBaTh W aKTyaJlU3UpOBaTh MpPoOJIEeMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIpEIETISATh 1eNN ACSITETFHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHUS TPOOJIEMBI C YIETOM aHAIIN3a UMEIOIIMXCS MaTePHATbHBIX
1 HEMaTePHATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHbHOCTH, OIICHMBATH COOTBETCTBUE PE3YJbTATOB IIEIISM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBarebckue AeiCTBUA:

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH W MeToAaMH (pu3MdecKoi
HayKU;

BIIQJIETh HABBIKAMH Y4Y€OHO-HUCCIEAOBATEIIbCKON M MPOEKTHOW JEeATEIbHOCTH B OOJACTH
(bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB pElIeHHs 3a]a4
(bu3nYECKOro coiepKaHusl, MPUMEHEHHUIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

BJIAQJIETh BUAAMM JACSATEIBHOCTA MO TMOJYYEHHIO HOBOIO 3HAHUS, €r0 HMHTEPHpPETALNH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PAa3IMYHBIX YYE€OHBIX CUTYyallUsX, B TOM 4YHCIE MPHU
CO3/IaHUU yUEOHBIX MPOCKTOB B 00JIACTH (PU3UKY;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJaydy, BbIJABUTATH
TUNOTE3y €€ pEeIIeHUs, HAXOAWTh apryMEHTHI MJis JI0OKa3aTelIbCTBAa CBOUX YTBEPIXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh MOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/ladyll B OOpa30BaTENbHON NEATEIBHOCTH, B
TOM YHUCIIE TIPH U3YYEHUH (PU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331a4H, JIOIMYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.

PabGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TONMy4YeHUS WHGOpMALUU (PU3NIECKOTO COJEP>KAHUS M3 MCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISTh TMOWCK, aHAIMW3, CHUCTEeMATHU3alHUI0 U
HMHTEPIIPETANIO HH(POPMAIIMK Pa3IMYHBIX BUIOB U (DOPM IIPEICTABICHHUS,

OILICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;



UCTIONIb30BAaTh CPENCTBA HH(POPMAIIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTHI B
pEUICHNN KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHM3AalMOHHBIX 3a1ad C COOIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOH 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJEpXKaHWA B pPA3NUUHBIX (Qopmarax ¢ ydEéTroMm
Ha3HaueHWs: WHPOpPMALMU W LEJNEeBOM ayAUTOPUH, BBHIOMpas ONTUMAIbHYIO (GOpMYy
NIPEICTAaBJICHUS U BU3YyaIH3alllH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMid U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYATHHON paOOTHI;

BBHIOMPATh TEMATUKYy M METOJBI COBMECTHBIX ACHCTBHUU C Yy4€TOM OOIIUX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KI0T0 YJieHA KOJICEKTHBA;

MIPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUS TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUJIAH JCHCTBHM, paclpenessiTb POk € Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOM PabOTHI;

OLIEHMBATh KA4€CTBO CBOETO BKJIA/Ja M KaKJOTO yYAaCTHUKA KOMAHJbI B OOIIUN pe3yibTatT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEU C TMO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJISTh TIO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B PpA3JIMYHBIX CHUTYaIlUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpCaJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITETTLHO OCYIIECTBIISITh TO3HABATEIBHYIO JEATEIHHOCTh B 00JIACTH (U3HUKH H
aACTPOHOMUH, BBISBIIATH MIPOOJIEMBI, CTABUTH U OPMYITUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSATENIbHO COCTaBIIATH IJIAH PEHICHUS PACUETHBIX W KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJIHEHUSI TIPAKTUYECKOM pPabOThl C Y4YETOM MMEIONIUXCS PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTECHUH;
JaBaTh OLEHKY HOBBIM CUTYaLIHsIM;
paciupsaTh paMKi y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;
JieNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha cedsl OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIWLIMA B 0OJactu  (Pusukw,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30oBaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTE/JIEKT:
JIaBaTh OLICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHUBBI B NEATEIBHOCTh, OLEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEISM;
BJIa/IETh HaBBIKAMH MO3HABATENBHON pe(IeKCUN KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUIN
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
MCTIONIE30BaTh PUEMBI pe(ICKCUH JIJISl OLIEHKU CUTYallud, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI TI0 X CHIDKCHHIO;
MPUHUMATh MOTUBBI M ApTYMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;
MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,



MIPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OIINOKH.

B nmpouecce ocTHXEHUS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPaMMBI IO (DU3HKE IS
YPOBHS cpeAHero oOuiero oopazoBaHusi y 0O0yYaroUIMXCs COBEPIIEHCTBYETCS SMOIMOHAIBHBIN
WHTEIJICKT, MPEANOIaraloni chOpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKIIIOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIMOHAIILHOE COCTOSIHUE,
BHJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHON SMOIMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMeHHe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTH aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHMKEHHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIIATUH, BKIIIOYAIONICH CMOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSIHHE JIPYTHUX,
YYHUTHIBAThH €TO MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JIPYTUMH
JIIOJIbMU, 3200 THTHCSI, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHQIUKTHL

HNPEAMETHBLIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh c(hOPMUPOBAHHOCTH Y 00YHaIOIIUXCSI YMEHUI:

JIEeMOHCTPHPOBATH HA MPUMEpPaxX poiib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJIOTMH, B MPAKTHYECKOU
JIeSITEILHOCTH JTFOICH;

YUUTBIBATh TPAHUIBl MPUMEHEHHs H3YYEHHBIX (DU3MYECKHX MOJeNIell: MaTepHabHast
TOYKa, MHEpIUAIbHAs CHCTeMa OTCY€Ta, aOCOJIOTHO TBEPJOE TENO, HICATbHBINA ra3, MOAETH
CTPOEHHUs Ia30B, KUIKOCTEH U TBEPABIX TEJI, TOUCYHBIM DJIEKTPUYECKUU 3apsiji IPU PEILICHUU
(buznYecKux 3a/1ay;

pacro3HaBath (U3HUECKHE SBICHUS (IIPOLIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KNHETUYECKONH TEOpUU CTPOEHMsSI BEIIECTBA U AJIEKTPOJAMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BIKEHUE, CBOOOJHOE TMaJleHue Tell,
NBIDKEHHWE TI0 OKPY)XHOCTH, WHEpIHUsA, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JBMKEHHE, CTPOEHHUE XKHUJIKOCTeH M TBEPABIX Tell, U3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(oxJaxxAeHnn), TeIIOBOE paBHOBECHE, UCTIApeHHe, KOHACH CAIUs, TNIaBIIeHHEe, KPUCTAIIH3AIuS,
KWUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBsA3b MEXKAY IlapaMeTpaMM COCTOSHUS Ta3a B M30IpoLeccax, JIEKTpU3alus Tell,
B3aUMO/ICVCTBUE 3aPSAI0B;

OIMMCHIBATh MEXAaHMUYECKOE IBW)KCHHUE, HMCIONB3Yys (U3NUECKUE BEIWYHHBI: KOOpPIMHATA,
IyTh, NEPEMEIIEHHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMIYJbC Tela, KMHETHYeCKas
SHEprusi, MOTEHIHallbHas DSHEPrus, MexaHuueckas paboTa, MeXaHWYeCKass MOIIHOCTh; MpH
OMMCAaHUU TMPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEIMYHMH, HX
0003HAYEHHUS U €IUHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (DU3MUECKYIO BEIUYUHY
C IpyruMH BEJIMYMHAMU,;

ONKCHIBAaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nyeckue BEIUYMHBI: JaBJIEHUWE Ta3a, TeMIlepaTypa, CpeAHsisi KHUHETHYecKas JHEprus
XaOTUYECKOr0 JBUKEHMSI MOJEKYJ, CpEIHEKBaJpaTU4HAsi CKOPOCTbh MOJIEKYJ, KOJHMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, KodQ(UIMEHT IOJIE3HOrO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMHCAHUN MTPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCTOIb3YyEMbIX BEJINYHH,



ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPyTUMH BEJIUYMHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BETMUMHBL AJIEKTPUUYECKUM 3apsij, 3JIEKTpUYecKoe IOJIe,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHMM IPABHIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIOIB3yEMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIWHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUMHY C IPYTMMH BETUYUHAMU;

aHATM3UPOBATh (HM3WYECKHE TPOIECCHl W SIBICHUS, WCTONB3Yys (U3NYECKHE 3aKOHBI H
MPUHILMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKOW PHEPIUu, 3aKOH COXPAHEHUS MMITyJIbCa, IPUHIMI CYNEePIO3ULMH CUJI, IPUHLIUI
paBHOIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEJHEH KUHETUYECKON SHEpruM TEIIOBOTO JBMIKEHHS
MOJIEKYJ1 C aOCOJIOTHOW TeMIepaTypol, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMs
AJIEKTPUYECKOTO 3apsija, 3akoH KynoHa, NMpU3TOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4eCKOE BhIPAYKEHUE U YCIIOBUS (TpaHMILIbI, 00J1IaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI ISHCTBUSI MAIIMH, MPHOOPOB M TEXHUYECKUX yCTPOICTB;
pas3nyaTh yciaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh JKCIEPUMEHTHI 10 HCCIEAOBAHHIO (DPU3MUECKMX SBJIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX HU3MEPEHHUH, TNpu 3TOM  (POpPMYJIHPOBATH
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOKI;

OCYWIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTUMAIbHBIN CIOCO0 M3MEPEHHs] M HCIIOJIb30BATh W3BECTHBIE METOJAbl OLIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIeIoBaTh 3aBUCUMOCTU MEXIy (U3MYECKMMU BEIMYMHAMU C HCIOJIb30BaHUEM
OPSAMBIX HU3MEPEHHUH, NpU O3TOM KOHCTPYHUpPOBaTb YCTAHOBKY, (DPUKCHpOBaTh pe3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJIE TaONMIl U IpadUKOB, JI€aTh BHIBOIbI
0 pe3yJbTaTaM MCCIIEJOBAHUS;

coOmoaTh mpaBuiaa 0E30MacHOro TpyJa MpH IMPOBEJACHUM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEeIbCKOH M MPOEKTHOH  JESATEIBbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1JAOOPaTOPHOro 000pyA0BaHUS;

pemath pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (PHU3MYECKOW MOJENbI0, HCIIONB3YS
¢bu3nyeckue 3aKOHbl M IPUHIMIBI, HA OCHOBE aHAJIN3a yCJIOBHS 337a4l BbIOUPATh (PU3MUECKYIO
MOJI€JIb, BBIACNATh (U3NYECKUE BEIWYMHBI M (DOpMyJibl, HEOOXOoauUMBbIE I €€ pelleHus,
MPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI0 3HauUeHUs! (pU3MYeCcKol BEINYHHBI,

pelaTh KayecTBEHHbIE 33JaYM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyXJIeHUl ¢ ONOPOH Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3UUECKUE SIBIICHHS,;

UCTOJNB30BaTh IPH pPEUICHHHM YYeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTHM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETAlM U HpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONYJSIPHOW HMH(OpMAIK, TOJTYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJyYaeMyro HH(OpMaIHIo;

IPUBOUTE NMPUMEPB! BKJIAJa POCCUICKMX M 3apyOeKHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, 0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKHU3HU IS
obecriedeHns: 6€30MaCHOCTH MPU OOPAIIEHNH C TPUOOPAMH U TEXHUYECKHUMH yCTPONUCTBAMH, JIJIsSt
COXpaHEHHUs 3/J0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIei cpene;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJICH, MIIaHUPOBATh PadoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENbHOCTh B



HECTaHJIAPTHBIX CUTYyallUAX, a/IeKBaTHO OLIEHHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHHKOB T'PYIIIbI B
pelieHrne paccMaTpuBaeMoi IPOOIEMBI.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
OoTpakaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

JEeMOHCTPHPOBATh HA MPUMEPaxX poiib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
NeSITeIbHOCTHU JIFOEH, IEIIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTHUHBI MUDA;

YYUTBHIBATh TPAHUIBI TIPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJeNeil: TOYeUHBIH
ANIEKTPUYECKUIl 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, sifepHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnu GU3NYECKuX 3a/1ay;

pacro3HaBaTh (U3MYECKUE SBJICHUS (IIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: AJIEKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAECUCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, ACWCTBUE MarHUTHOTO IIOJII HAa IPOBOAHMK C TOKOM M ABWXKYLIMHCA 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W IOJIpU3alus CBETa, JUCIEpPCUsl CBETa,
dbotoanexkrpudeckuii 3¢pdexT (horoaddekT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaInOAKTUBHOCTb;

OIMCHIBATh W3yYEHHbIE CBOICTBA BEIIECTBA (IJIEKTPUUECKUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAMUMOCTh PA3IUYHBIX CPel) U SJIEKTPOMArHUTHBIE SBIEHHS (IIPOIECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYMHBL: JJIEKTPUYECKHHA 3apsisl, CHUjla TOKa, ODIEKTPUUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABIKYLIAs CHIIA,
paboTta TOKa, MHAYKLHMS MarHUTHOrO MOjs, cwia Awmepa, cwia JlopeHna, MHAYKTUBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHWTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3aps U CHUjia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMATHUTHBIX
KosneOaHuii, (OKyCHOE pacCTOSHHE M ONTHUYEeCKas Cuja JIMH3bL, MPU OMUCAHUM MPABHIBHO
TpPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EJUHULIBL,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C IPYTMMH BETUYHHAMU;

ONMCHIBATh H3YyYEHHBIC KBAHTOBBIC SIBICHHS M IMPOLECCHI, HCIONB3YS (pusnyeckue
BEJIMYMHBI: CKOPOCTh IEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUS U
uMnyiasc (OTOHA, TMEpUOJ] ToJypacmhana, SHEPrus CBSI3M aTOMHBIX SJA€p, NPU ONHUCAHUU
NPaBWIHHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIONB3yEMbIX BEIHUYMH, MX O0O3HAueHUs U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOUINE AAHHYIO (U3MYECKYIO BEJIUYUHY C IPYTHMH
BEJTMYMHAMU, BBIYUCIIATH 3HaUY€HUE (PU3NYECKON BETUUHHBI;

aHAJTM3UPOBaTh (PU3NYECKHE MNPOLECChl U SIBICHUS, UCHONb3Yys (U3NYECKHUE 3aKOHbI U
OpUHLIUIBEI: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapajIeIbHOTO  COCTUHEHHS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JICKTPOMarHUTHOM  MHAYKLUHH, 3aKOH
IIPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHe OHHIITEeHHA Uit (oTodPdeKrra, 3aKOH COXpPaHEHHs] DHEPIUH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHHUs DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3akOH paguoakTHUBHOIO pacmaja, Mpu ITOM pa3inyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpe/IEeNSATh HANpaBlIeHUE BEKTOpa MHIYKIIMM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwiibl Amriepa u cuisl JlopeHua;

CTPOUTH M ONHCHIBATh N300paKeHHE, CO3JaBaeMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBINIOJHATh JKCIIEPUMEHTHI IO HMCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM W IPOIECCOB C
UCTIOI30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEpPEHHi: Tpu OSTOM  (POPMYyJIHPOBATH



npobnemy/3agadyy M TUNOTE3y y4eOHOro SKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILIECTBIATh MpPsSMble U KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUS M HCHOJIb30BATH W3BECTHHIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCITIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IIPY 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJbTAaThl MOJYYEHHON 3aBHCUMOCTH
¢u3nvecknx BeIWMYMH B BUAE Ta0nui W rpaduKoB, JelaTh BBIBOJABI TI0 pe3ysibTaTaM
UCCIICJOBAHMS,

coOyoaTh MpaBuiaa O€30MacHOrO TpyJa NpHU IMPOBEIEHUU HCCIEOBAHUN B paMKax
yueOHOro HKCHEPUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOM M HPOEKTHOH  JEeSATEIbHOCTH C
UCITOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOPHOro 000pYJOBAHUS;

pemath pacu€THble 3aJa4d C SBHO 3aJaHHOM (PU3MYECKOW MOJENbI0, HCIOJIb3YS
¢u3nyeckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a yCIOBHS 33a4l BbIOUPATh (PU3HUECKYIO
MOJIE€b, BBIICIATh (PU3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOIUMBIE ISl €€ pEeLIeHMS,
MIPOBOJIUTH PACUYETHI M OLICHUBATh PEATbHOCTH IOJyUYEHHOTO 3HAUEHHs (PU3HMUECKON BEIINIHHEI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIETIOYKY
paccyXJIeHHUI ¢ ONIOPOi HAa N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHMS,;

UCMOJNb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(pOpPMAIMOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U IPEJICTaBICHHUsS yueOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIK, TOTYYCHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMAIHIO;

OOBSACHATH NPUHIUIIBI JEHCTBUS MallliH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHSI X 0€30MaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

IPUBOUTH MPUMEPBl BKJIAJa POCCUICKMX M 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOLIECCOB OKPYKAIOIEr0 MUPA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTHHA;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUS N0 (U3UKE B TOBCEIHEBHOW JKHU3HU IS
obecrieyeHns: 6€30MaCHOCTH MPU OOPALEHNH ¢ MPUOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHUs 3J0POBbs U COOJIOJCHUS HOPM YKOJIOTUYECKOT0 ITOBEIECHUS B OKPYXKAIOLLIEH Cpelie;

paboTaTh B IPYIIIE C BBHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpelensiTh O0S3aHHOCTU M IUIAHUPOBATH JIEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHMBATH BKJIAJ Ka)KJOTO M3 YYACTHHKOB IPYIIIBI B
peleHre paccMaTpuBaeMoi pooIIeMBl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontposbnsie | IIpakTnyeckn
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI e padoThblI
pecypcbl
Pa3znea 1.OU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bub6nuorexa [JOK
1.1 ®du3nKa U METOJIbI HAYYHOTO TTO3HAHUS 2 0 0 hitps://m.edsoo. r/7f41 bE72
Hroro no pazneny 2
Pa3znen 2.MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubmnorexa [HOK
2.2 Jlunanmka / 0 0 https://m.edsoo.ru/7f41bf72
bubnnoreka [HOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18
Pa3znea 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEpPMOZIMHAMHKH 10 I 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bub6nunorexa [IOK
' @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pasznen 4.9JIEKTPOIUHAMUKA

bubmnorexa [HOK
4.1 C)
AleKTpoCTatid 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKnl TOK. TOKHM B 12 bubnnorexa [IOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnbie | IIpakTnyeckue (g )
NPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypchl
Paznen 1.2JIEKTPOAUHAMUKA
L1 MaruauTtHoe nose. DJIeKTpOMarHuTHas 1 1 3 bubnuoreka [IOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKHe U JIEKTPOMArHuTHbIE 9 0 1 bubnuotexa [JOK
' KOJIe0aHuUs https://m.edsoo.ru/7f41¢97c
29 MexaHu4eCcKHe U JIEKTPOMArHuTHbIE 5 ) 0 bu6mmotexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2.3 Onika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasnea 3.0CHOBBI CIIELIMAJIBHOM TEOPUY OTHOCUTEJBHOCTHU
31 OCHOBBI CHIENIMATILHON TEOPUU 4 1 0 bu6muoteka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJIEeMEHThl KBAHTOBOW ONTUKH 6 0 0 httns://m._edsoo.r/Tf41 9 7c




but6mmoreka [JOK

4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

but6mmoreka [JOK

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU 7 hits://m.edsoo ra/7#41c97¢
Hroro no pazneny 7
Pasznen 6.OBOBLIAIOIIEE IOBTOPEHHUE

6.1 O6o61maroiiee TOBTOpPEHUE 4 ngi;;fg;gﬁgfmcwc
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosanuyectBo 4yacos DJICKTPOHHBIE
Ne Hdara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero U3YyYeHUS o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
®u3uka — Hayka O IPUPOJE.
Hayunsie MeTob1 MO3HAHMS

| OKpy>karomiero Mmupa. Poib u Mecto 1 0 0 04.09.202 bu6mmoreka [IOK
(hU3MKY B IpeBpaIieHuN 3 https://m.edsoo.ru/ff0c32e2
COBPEMEHHBIX HAYYHBIX KapTHUH MUPA,

B MPAKTUYECKOMN AEATEIbHOCTH JIIOACH
MexaHnueckoe JBHKEHUE.

) OTHOCUTEIIFHOCTh MEXaHHYSCKOTO 1 0 0 07.09.202 bubnuoreka [JOK
nerkeHns. [lepemenienue, CkopocTs, 3 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

bu6nuoreka [JOK
1 1 11.09.202

3 Craprosas AuarnocTuKa 0 3 https://m.edsoo.ru/ff0c33e6

PaBHOMEpHOE NIpsIMOTIMHETHOE bu6muotexa [HOK
14.09.202

4 JBUKCHHUEC ! 0 0 3 09.20 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 0 0 18.09.202 bubnunoreka [ITOK
NBIDKEHUE 3 https://m.edsoo.ru/ff0c372¢

6 CBobOoHOE nazieHue. Y cKopeHue 1 0 0 bubnuoteka [{IOK
CBOOOHOTrO MaeHUS 21.09.202 https://m.edsoo.ru/ff0c39¢cc




KpuBonuHeliHoe nBUKEHUE.

but6mmoreka [{OK
i 25.09.202
7 JIBrkeHne MaTepuaIbHONW TOYKH 110 5.09.20 hits://m.edsoo. ru/ff0c3ada
OKPYKHOCTH 3
[Ipuntun oTHOCUTENBEHOCTH [ amuiest.
8 NuepuuanbHple CUCTEMBI OTCYETA 28.09.202 Bubmorexa IIOK
P . ' O https://m.edsoo.ru/ff0c3be8
[Tepssiii 3akoH HproTOHA 3
Macca tena. Cuina. [punnun
9 CyNIeprno3uIliu cujl. BTopoii 3aKkoH 02.10.202 buGnnorexa [IOK
yHep t - TP . o https://m.edsoo.ru/ff0c3be8
HrroTona ni1st MaTepralibHON TOUKH 3
10 Tperuii 3axkoH HeroToHa 114 05.10.202 bu6mmoreka [IOK
MaTEpPUAIIBHBIX TOYEK 3 https://m.edsoo.ru/ff0c3be8
3akoH BCeMHUPHOTO TsiroreHus. Cuna Bu6 1OK
HOIMOTEKA
11 TsokecTu. IlepBas kocMuueckas 09.10.202 hitps://m_edsoo ru/f0c3d00
CKOPOCTh 3
12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10.202 bu6mmorexka [IOK
Tela 3 https://m.edsoo.ru/ff0c3el8
Cunna tpenus. KoaddbunmenTt tpeHus.
13 Cuna ZEH OTHBneI?HQ:I 1? u BI/IS(GHI/II/I 16.10.202 bubnnotexa LOK
p prA T https://m.edsoo.ru/ff0c3{76
TeNa B )KUIKOCTU WU rase 3
[TocTymarenbHOe U BpamareabHOe
14 JBIKEHHE a0COJIIOTHO TBEPJIOTO Tea. 19.10.202 bubmuoreka [JOK
Mowment cungl. [Tnedo cunel. YcinoBust 3 T https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEla
15 NMynsc MaTeprabHON TOYKH, bu6mmoreka [IOK
CHCTEMbI MaTepUAIbHBIX TOUEK. 23.10.202 https://m.edsoo.ru/ff0c43d6




Nmnynbe cunbl. 3aKOH COXpaHEHUs

UMITyJIbCa. PeakTUBHOE IBI)KEHHE 3
[ToTrenumanbHas SHEPTHUs.
[ToTeHmanpHast SHEPTUS YIIPYTO
16 nehOpMUPOBAHHOMN TIPY>KUHBI. 26.10.202 bubmorexa [IOK
https://m.edsoo.ru/ff0c461a
[ToTenmanpHas YHEPTUs Tea BOIU3U 3
MOBEPXHOCTU 3E€MJIU
PaGoTta 1 MOIITHOCTH CHITEIL.

17 Kunernueckas sneprus 06.11.202 bu6mmoreka [IOK
MarepuaibHOW Touku. Teopema 06 3 o https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTHUH
[ToTeHmanpHbBIE U HETIOTEHIIUATBHBIC
cuiibl. CBsi3b pabOTHI

13 HEMOTEHIIUAIIBHEIX CHJI C U3MEHEHUEM 09.11.202 bu6nuorexka [JOK
MEXaHUYECKON IHEPTUU CUCTEMBI TEIL. 3 o https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH
JlaGoparopHas pabota
«MccnenoBanue CBsI3H PabOTHI CHITHI C

19 W3MEHEHUEM MEXaHUYECKON YHEPruu 13.11.202
TeJla Ha MPUMEPE PaCTSHKEHUS 3
PE3UHOBOIO KIyTa»

Pemenue 3amau o reme

20 "Kunematuka. JIlnnamuka. 3aKkoHbI 16.11.202
COXPAHEHHUS B MEXaHHKe" 3
KonTponbHas pabota no teme

21 «Kunemaruka. /lunamuka. 3aKOHBI 20.11.202 bubmorexa [IOK

https://m.edsoo.ru/ff0c4b74
COXpaHEHUsI B MEXAHUKE) 3




OcHOBHbIE TOJIOKEHUS MOJIEKYISIPHO-
KUHETUYECKO Teopuu. Macca

but6mmoreka [JOK

22 23.11.202
MoJeKyJbl. KonnuecTBo BelecTsa. 3 https://m.edsoo.ru/ff0c4dc2
[TocrossuHas ABorajipo.
Bbpoynosckoe nemxkenue. nddysusi.
XapakTep ABUKECHUS U

23 B3alMOJICUCTBHUS YaCTUI] BEIIECTBA. 27.11.202
Monenu CTpOEHHS Ta30B, KUAIKOCTEU 3
1 TBEPJIBIX TEI

4 Pemenue 3amau nmo teme "Macca ) 30.11.202
MoJieKyJibl. KonnyecTBo BemiecTa 3

25 Uneanpuerii raz 8 MKT. OcHoBHOE 04.12.202 bubnuoreka [JOK
ypaBHenne MKT 3 https://m.edsoo.ru/ff0c4fde
TemoBoe paBHoBecue. Temneparypa
u e€ nu3mepenue. Illkana remneparyp

26 Lenbcus. AGCOMIOTHAS TEMIIEpaTypa 07.12.202
KaK Mepa CpelHel KHHETHYECKOU 3
SHPETUH JIBXKEHUSI MOJICKYJI.

bu6nuoreka [JOK
2 M -K 7! 11.12.202
! Ypasnetine Menueseesa-Kuaneiipona 3 https://m.edsoo.ru/ff0c511e

3akon JlanbToHA. I'a30BBIC 3aKOHBI.

28 H3onporieccrl B naeaqbHOM ra3e u ux 14.12.202
rpadguvecKoe mpeICTaBICHNE 3




Pemenue 3amau no reme "YpaBHeHue

but6mmoreka [JOK
- 7 . 18.12.202
29 MCHI[GJ"I'eeBa Knaneiipona. ['azoBbie httos://m.edsoo.ru/f0c5 706
3aKOHBI 3
JlabopaTopHas pabota
30 «HccnenoBanne 3aBUCUMOCTH MEXKITY 21.12.202
rapamMeTpaMH COCTOSHUS 3
Pa3peKEHHOTO Ta3a
31 KonTponbhas pabota "MonekynsapHas 25.12.200 bubnuorexa [JOK
¢duzuka" 3 https://m.edsoo.ru/ff0c5¢36
BuyTpeHnHsisa sHeprus
TEPMOIMHAMHYECKOU CHCTEMBI 1
1 crioco0Obl e€ u3menenus. Konuyectso 28.12.202 bubmuoteka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 3 o https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJTHOATOMHOI'O UJI€aJTbHOTO
rasa
Bunael rerionepenauun. Y nenbHas
33 TEeII0EMKOCTD BelecTBa. KomnaecTBo 11.01.202 bubmorexa [IOK
H ' T https://m.edsoo.ru/ff0c5¢36
TEIJIOTHI TIPH TeTIoNepeaye. 4
[TepBblil 3aKOH TEPMOAMHAMUKHU U €TO
34 MPUMEHEHHE K U30IIpolieccaM 15.01.202 bubmorexa [JOK
P _ pont ' o https://m.edsoo.ru/ff0c5efc
AnmabaTHBIH TpoLece 4
HeoOpaTtumocTs nporieccos B
35 npupoze. Bropoit 3akon 18.01.202 | Duomaorexa LIOK
pHpose. p o https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKHU 4
16 [Tpunun gevicteus u KIT/ Terosoit 22.01.202 bubmuoreka [JOK

Mammsbl. Hyukn Kapao u ero KIT/J

4

https://m.edsoo.ru/ff0c600a




DKONOTHYeCKHUe HpO6JIGMLI

37 25.01.202
TEIJI09HEPTeTUKU 4
13 [TapooOpa3zoBaHue 1 KOHIAEHCALIUS. 29.01.202 bu6nuorexa [IOK
Hcnapenue u kunenue 4 https://m.edsoo.ru/ff0c63b6
AOcom0THAs 1 OTHOCHUTEIbHAS Eubs 1OK
noaoTexa
39 . 7 1.02.202
BJIAJKHOCTh BO3/1yxa. HachleHHbIN 01.02.20 hits://m.edsoo ru/f0c6AdS
nap 4
Teépnoe Teno. Kpucrammueckue u
amopdHbie Tenaa. AHU3OTPOIHUS
40 030171:::1;3 KpHCTaJJIOB )K;p KHe 05.02.202 bubmorexa HOK
P PR o https://m.edso0.ru/ff0c6510
kpuctaibl. COBpeMeHHbIe 4
MaTepHuaIbl
[InaBneHue u KpuCTaAIUIU3ALHSL. Bu6 OK
41 VaennHas TEIIoTa IIaBICHHU. 08.02.202 nbnnorexa I1
https://m.edsoo.ru/ff0c6708
CyOnmumarius 4
YpaBHeHHE TEIIOBOTO OaaHca. Bu6 110K
noIMoTeKa
42 P "K 12.02.202
emeHI/Ie”3az(aq OIIHECTBO 02.20 https://m.edsoo.ru/ff0c6820
TEIIOTHI 4
43 O6o6matonuit ypok «OCHOBBI 15.02.202 bubnmnoreka [JOK
TEPMOJAUHAMUKI 4 https://m.edsoo.ru/ff0c6938
44 'I'<OHTpOJ'II>Ha$I pabota o T?'Me 19.02.202 bubnmnoreka [JOK
OCHOBBI TEPMOJIUHAMUKHI 4 https://m.edsoo.ru/ff0c6a50
45 DIIEKTpU3ALMS Te. DICKTPUICCKUI bubmuorexa [JOK
3apsn. JIBa BUa JIEKTPUUECKHUX 22.02.202 https://m.edsoo.ru/ff0c6bcc




3apsa0B 4
[IpoBOTHMKY, TUATIEKTPUKH H
46 Hfﬂ IIPOBOIHUKNA 3alff))H COXpaHEHUs 26.02.202 bubmorexa [IOK
yip ' P o https://m.edsoo.ru/ff0c6bce
AJIEKTPUYECKOTO 3apsiaa 4
B3aumogeiicTBue 3apsanoB. 3aKoH BuG 1OK
noaoTexa
47 K .T i i 29.02.202
YITOHA. L OHCTHBIH STCKTPIHCECKIH https://m.edsoo.ru/ff0c6ced
3apsn 4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
B

43 nosist. [TpuHnmn cynelv)nomul/m 04.03.202 bu6nuorexa [IOK
AJIEKTPUUYECKHUX ToneH. JInnnn 4 https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
PaGota cu anekTpocTaTu4ecKoro - 1OK

noInoTeKa

49 Nl .P 07.03.202
TTOJA. ZIOTEHIHAT. FasHoCTh 0 https://m.edsoo.ru/ff0c6f00
MHOTEHIINAIOB 4
[IpoBOAHMKY U TUAIIEKTPUKHU B

50 3IEKTPOCTATUYECKOM I10JIe 11.03.202 brbmorexa [TOK

P ) o https://m.edsoo.ru/ff0c7018
JysnexTpuyueckas MpoOHUIIAeMOCTh 4
DnekTpoémMkocTh. KoHaeHcarop.

51 DIEKTPOEMKOCTh IIJIOCKOTO 14.03.200 bubnuorexa [JOK
KOHJIeHCaTopa. DHEPIUs 3apsKEHHOTO 4 o https://m.edsoo0.ru/ff0c7126
KOHJICHCATOpa
Pemenue 3amau" 5nekTpoEMKOCTh BuG 1OK

noIMoTeKa

52 .0 18.03.202
TITOCKOTO Konjencatopa H"eprm[ https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOH/IEHCaTopa 4

53 [IpuHIMIT NENCTBUSA U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO 21.03.202
amnmapara, CTpyMHOro NpHUHTEepa. 4

DIEKTPOCTATHYECKAs 3aIUTA.




3azemiieHue NEKTPOIIPHOOPOB

DIEKTPUYECKHUN TOK, YCIOBHS €T0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.

54 Cuna toka. Hanpsbxenue. 04.04.202
Comnporusnienne. 3akon Oma 11st 4
ydacTKa Lenu
[TocnenoBarensHOE, MapaIeIbHOE
COCIMHEHHE TPOBOIHHUKOB. B 110K
nonIoTeka
55 JIab 0 08.04.202
abopatoprast pabota https://m.edsoo.ru/ff0c74f0
«IlocnenoBaTenbHOE U MTApAILIEIBLHOE 4
COETMHEHHSI PE3UCTOPOBY
C
56 MEIIEHHOE COETMHEHNE 11.04.202
MIPOBOJHHUKOB 4
PaGoTta 1 MOIITHOCTE ANIEKTPUUECKOTO bubnuotexa [{OK
57 15.04.202
ToKa. 3akoH J[xoyinsa-Jlenna 4 https://m.edsoo.ru/ff0c7838
3akon OMa yist MOJTHOM (3aMKHYTOM)
58 anekTpuueckoit nenu. Koporkoe 18.04.202 bubmorexa HOK
P Hetnt. 2op o https://m.edsoo.ru/ff0c7ae0
3aMbIKaHUE. 4
JIaboparopHas pabota "HU3mepenue
59 OJIC ucTOYHHKA TOKA U €TO 22.04.202 bubmorexa [IOK
Y https://m.edsoo.ru/ff0c8c56
BHYTPEHHETO CONPOTUBIICHUS 4
DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX
€TaJJIOB. 3aBUCUMOC
60 MCTAILIOB. SABHCHMOCTS 25.04.202
COTMPOTHBIIEHUS METAJUIOB OT 4
TemnepaTtypbl. CBEpXIIPOBOAUMOCTD
61 DNEeKTPUYECKUMA TOK B BAKyyMe.




CBoiicTBa 2JIEKTPOHHBIX ITYYKOB

29.04.202
4

[TonynpoBoaHMKH, UX COOCTBEHHAS U
MpUMecHask MPOBOAUMOCTh. CBOMCTBA

bu6nuorexka [JOK

62 02.05.202
p—n-nepexoaa. [1oaynpoBoaAHUKOBBIE 4 https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DJNEeKTPUUECKUI TOK B paCTBOPAX H

63 pacruiaBax 3JIeKTPOJIMTOB. 06.05.202 bubnmoreka [JOK
DIIEKTPOJIUTHYECKAS TUCCOIUALIHS. 4 https://m.edsoo.ru/ff0c82ba
DNeKTposIn3
DNEeKTPUYECKUN TOK B razax.

64 CamocTosTeTbHBIN 1:1 13.05.202 bubmmoreka [JOK
HECAMOCTOSTEIbHBIN pa3psi. 4 https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma

bu6nuoreka [JOK

65 [IpomexxyTouHast arrectanus ‘1‘6.05.202 hitos://m.edsoo.ru/f0c86fe
DnexTpuyeckrue npudopsl U

66 YCTpOWCTBA I/IUI/IX IIPUMEHEHUE. 20.05.202 bubnmoreka [JOK
O6o0maromuii ypok 4 https://m.edsoo.ru/ff0c88be
«ONEeKTPOIMHAMUKA»
KonTponbhas pabota no teme

67 «SJIeKTpOCTaTI:IKa. [TocTosiHHBIH 23.05.202 bu6mmoreka [IOK
3JEeKTpUYeCcKridl TOK. TOKH B 4 https://m.edsoo.ru/ff0c8a8a
Pa3NIUYIHBIX Cpeaax»

68 PesepBHbIit ypok. O6001maomuii ypok 27.05.202 bubnmnoreka [JOK

o temaM 10 kiracca

4

https://m.edsoo.ru/ff0c8f6¢




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




11 KIIACC

KosanuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontporbiie |- Hpakririeckir §3yqeﬂnﬂ :)Iﬁ;)bal;OBaTe.]Ibele
padoThI e padoThI pecypesI
[TocTostHHBIE MATHUTHI U UX

) B3auMoOJiecTBUE. MarHuTHOE TOJIE. | 0 0 bubmuoreka [{OK
BexTop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MaruutHO€ noJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bubnuoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yueHnue | 0 1 bubnuoreka [JOK
MarHuTHOI'O MOJISL KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TokOM. Cuita Amrepa.

4 JlaGoparopHas pabota 1 0 1 bubnuoreka [IOK
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM»

JleicTBMe MarHMTHOTO IOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHLLY. | 0 0 bubnuoreka [JOK
Cuna Jlopenna. PaGora cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarauTHas uHAyKuus. [loTok 1 0 0
BEKTOpa MarHUTHOM uHaykuu. 31C




WHIYKIIUW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaGopaTtopHast pabota
«HUccrnenoBanue sBIeHUS
BHGKTPOMaFHHTHOﬁ HUHAYKOUN»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKITHN.
DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
[IPUMEHEHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMATHUTBI, 3JIEKTPOBUTATEND,
YCKOPHUTEIIH 2JIEMEHTAaPHBIX YaCTHILI,
WHIYKIMOHHAs I1€Yb

10

O6006maromuii ypok «MarautHoe
nose. DIEKTPOMarHUTHAS HHIY KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTponbHas pabota 1o Teme
«MarauTHoe 1oiJie.
DNeKTpOMarHuTHAsE UHAYKLIHS

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

12

CB0OOIHBIE MEXaHUYECKUE
kosieOanus. ['apMoHUYeCKHe
KosieOaHus1. YpaBHEHHE
TapMOHHYECKUX KOJICOAHUIA.
[IpeBparieHue sHEpPrun

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

13

JlaGopaTtopHnast pabota
«HccrnenoBanme 3aBUCUMOCTH
nepuo/ia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCChI TPY3a»




14

Koneb6arenbubiii kKoHTYp. CBOOOTHBIC
DJIEKTPOMArHUTHBIC KOJICOaHUs B
UJIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHSI MEXKIY MEXaHHUECKUMH U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATLHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
KosieOaHusX. BeIHyKIeHHbIE
MexaHuueckue koaeOanus. PezoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbBIE
Kosie0aHus

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblil Tok. CHHYCOUJANIbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUHU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa IepeMEHHOr0 TOKa,
JIMHUU DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
AJIEKTPOIHEPTUU B OBCEIHEBHOM




KHN3HU

Mexannueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. CkopocTh

bubmmoreka [{OK

21
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Torrepeynplie 1 IPOIOIEHBIC BOTHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIC BOJIHBI, HX
23 cBoMcTBa U ckopocTh. [Ikana bubmorexa HOK
p ) https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBS3U U
24 TeneBuaeHus. Pazsurue cpeacts
cBs13U. Pagnosioxkamust
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoininHETHOE pacIpOCTpAHEHUE
26 CBETa B OJJHOPOJHOMU cpefe. bubnmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue bubmorexa HOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbuplil bubnuoreka [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHHUS
29 JlaGopatopHas pabota «M3mepenue bubnuoreka [IOK

MOKa3aTcyid MPEJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenune n3o0pakeHuii B

30 nuH3e. PopMysia TOHKOM JIMH3BI bubmorexa [IOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue NUH3bI
JlaGopaTtopHnast pabota
31 «HccrnenoBanue CBOWCTB
M300paKeHU B TMH3AX)»
Hucniepcus cBera. CioXKHBIA COCTaB
37 6enoro csera. L{er. JlabopaTopHas
pabora «Habmonenue aucnepcuu
CBETa»
Wutepdepennus cera. Audpakius bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas penieTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka LIOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npudbOpsl U YCTPOICTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
I'panuLbl TPUMEHUMOCTH
36 KJIaCCM4YeCKOU MexaHuKH. [locTynarsl bubnuorexa [JOK
CIIeIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameaJIeHHe BpEMEHH U COKpaIEHUE bubmmorexa [IOK
g P patll https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 gacTHUIlbl. CBsI3b MAcChI C SHEPTUEH U bubmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS MOKOS
39 KonTponbhas pabota «OnTHka. bubnmoreka [JOK

OCHOBBI CIENMAJILHON Teopun

https://m.edsoo.ru/ffOcf610




OTHOCHUTCIIBHOCTHN»

®otonbl. Dopmyna [Inanka. DHeprus

bu6nmoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEN0BAaHUE Eu6 [TOK
noIMoTEKA
41 otoapdexra. O A.T.
(porospexr TIpITET https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorpdekra. YpaBHEeHHE
42 BﬁHmTegl)Ha H(IS)I(b(bOTOB(b(geKTa bubmmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporoapdexra
Jasnenne ceera. OnbrTel I1. H.
43 JleGeneBa. XuMUYECKOE JICHCTBUE bubmorexa [IOK
AIeBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTa u
MPaKTUYECKOE TPUMEHEHUE:!
44
dboToseMeHT, (OTOIATIHK,
CoJIHEYHas OaTapesi, CBETOIUO
45 Pemenue 3amayd no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OTITHUKH https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITH
46 Pezepdopaa no paccesHuro a-dactu bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aToma
Bbu6mmoreka [JOK
47 [Toctynatel bopa
TYNATRL HOp https://m.edsoo.ru/ff0d0afa
Nznyyenue v normionieHue (poToHOB
48 1| I/I}ll'le €XO0/I€ aToMa C O H(()ll)"O OBHSA bubmmorexa [IOK
p pexol . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUuu Ha Apyroil. Busl criekTpoB
49 BonHoBbie cBOMCTBA yacTuil. BoJHbBI bubmuoreka [JOK

ne bpoiuist. KopnyckymnsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE W3ITy4YCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna mo onpeneneHuro cocraBa

PaaOaAKTUBHOI'O U3IYUCHUSA

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

51

CoiicTBa anb(a-, 6era-, ramma-
n3iny4yeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinyyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B siJIpe.

S nepHblie peakuuu. A nepHbli
peaxtop. [Ipobnemsbl, mepCrneKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOMN
SHEPreTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulpl. OTKpbITHE
no3uTpoHa. MeToabl HabIOIeHUS U
pPErucTpalyy dJIEMEHTAPHBIX YACTHILI.
Kpyrusiit cron «®yHnameHTanbHbIe
B3auMoaencTBusA. EAMHCTBO
($u3NYECKON KapTUHBI MUPay

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3mn0r0 Heba. Co3Be3aus,
SIpKUe 3BE31bI, IIAHETHI, KX BUIUMOC
JBUXKCHUC. COHHC‘-IHaSI cucremMa

56

Comune. CoHeyHast akTUBHOCTb.




Uctounuk sueprun CosHIla U 3BE3]T

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTHKU. 3BE3/IBI TTIaBHOM
MocJieIoBaTeIbHOCTH. BHYTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MMPOUCXOKICHUHN 1
spomronri CoJHIIA U 3BE3]T

58

Muneunsiii [1yTe — Hama ['anakTuka.
ITomoxxenune n nmkenne CoHIa B
lNamakTuke. ['amaktukn. YE€pHbie
JBIPBI B AIPAX TaJaKTUK

59

Bcenennas. Pazberanue ragakTuk.
Teopus bosboro B3peIBa.
PennkroBoe nznyuyeHue.
MeraranakTuka

60

Hep CIICHHBIC l'[p06J'IeMBI ACTPOHOMUHA

61

KoHTponbHas pabota «D1eMeHThI
ACTPOHOMUU U aCTPOPHU3IUKI»

62

Oo6o06maromuii ypok. Pois ¢pusuku u
aACTPOHOMHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COITUATBHON U
ATHUYECKOH cdepax NeaTeIbHOCTH
YyeJloBeKa

63

Oo6o6maromuii ypok. Poibs 1 mecto
(bU3HUKH U aCTPOHOMMH B
COBPEMEHHOUW HAYYHOU KapTHHE MUpPA

64

O6o06matromuii ypok. Posb
¢duznyeckoil Teopur B GOpMHUPOBAHUH




MPEJICTaBICHUN 0 PU3NIECKON
KapTHHE MUpa

O6o06matomuii ypok. Mecto
($U3UYECKON KapTHHBI MUpa B 001IIeM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4HbIX IPEJICTABICHUN O IPUPOJIE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DneKTpOMarHuTHas HHAYKIHS
PesepBHblit ypok. OnTrka. OCHOBBI

67 CIIeLUaIBLHON TEOpUHr 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DEeMEHTHI aCTPOHOMUU U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* ®usuka, 10 kmacc/ Msxkumes I'.5., Byxosues b.b., Corckuit H.H. non penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»
» ®usuka, 11 kmacc/ Msxumes I'.J1., Byxosnes b.b., Yapyrun B.M. nox penakiueit

[MapdentneBoii H.A., Akuronepnoe obmectso «M3narensbctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

- Toneadap6 H.M. ®uzuka. 3anaunnk. 9 - 11 knaccer: [Tocobue nms
o01eo0pa3oBaTesbHBIX yupexaeHuid. - M.: Jlpoda, 2007

- KonrponbsHo-u3meputensusie marepuansl. Pusuka: 10 kinace/Coct. H.U. 3opun. M.:
BAKO, 2010

- KontponsHo-u3mepurenbubie Matepranbl. @usnka: 11 kmacc/Coct. H.U. 3opun. M.:
BAKO, 2010

- PermkeBuu A.T1. @usuka. 3anagnuk, 10 - 11 xi1.: yae6noe mocodbue/A.I1. PeimkeBuy. - M.:
Hpoda, 2014

- Coopnuk 3ama4 o ¢pusuke coct. [.A. CrenanoBa M., [IpocBemenue . 2003 1anHbIe

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- bubmmoteka [1OK https://m.edsoo.ru

- Konnexmust LIOP http://school-collection.edu.ru

- Komneknus "EcrecTBeHHOHayuHBIE SKCIIEpUMeHTHI" pu3uka http://experiment.edu.ru

- Mup ¢usuku: ¢pusndeckuit sxcriepuMenT http://demo.home.nov.ru

- ®usuka B anumarusx http://physics.nad.ru

- 3aHuMaTenbHast pusnka B Bonpocax u oreerax http://elkin52.narod.ru

- ®usuka Bokpyr Hac http://physics03.narod.ru

- ®usuka.py http://www fisika.ru



